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CBSE EXAM PAPER 2025
CLASS X
SCIENCE (086)

Time: 3 Hours
General Instructions:

Max. Marks: 80

1. All questions would be compulsory. However, an internal choice of approximately 33% would be provided.
50% marks are to be allotted to competency-based questions.

2. Section A would have 16 simple/complex MCQs and 04 Assertion-Reasoning type questions carrying 1

mark each.

S O W

Section B would have 6 Short Answer (SA) type questions carrying 02 marks each.
Section C would have 7 Short Answer (SA) type questions carrying 03 marks each.
Section D would have 3 Long Answer (LA) type questions carrying 05 marks each.
Section E would have 3 source based/case based/passage based/integrated units of assessment (04

marks each) with sub-parts of the values of 1/2/3 marks.

SECTION A

In which one of the following situations a chemical

reaction does not occur?

(a) Milk is left open at room temperature during
summer.

(b) Grapes get fermented.

(c) Aniron nail is left exposed to humid atmosphere.

(d) Melting of glaciers.

(d) Melting of glaciers.

Melting of glaciers is a physical change, involving a
change in state from solid to liquid. No new substance
is formed and no chemical bonds are broken or created.
It's simply a phase transition caused by temperature
change, not a chemical reaction.

Thus (d) is the correct option.

In order to prepare dry hydrogen chloride gas in humid
atmosphere the gas produced is passed through a guard
tube (drying tube) which contains:

(a) Calcium chloride

(b) Calcium oxide

(c) Calcium hydroxide

(d) Calcium carbonate

(a) Calcium chloride

Calcium chloride is an effective drying agent. It absorbs
moisture from hydrogen chloride gas, ensuring the gas
remains dry in humid conditions. Other substances

listed are not commonly used for drying acidic gases
like HCI due to reactivity or inefficiency.
Thus (a) is the correct option.

The property by virtue of which a solid material can be
drawn into thin wires is called:

(a) Malleability (b) Ductility

(c) Rigidity (d) Resistivity

(b) Ductility

Ductility is the ability of a material, especially metals like
copper or gold, to be stretched into thin wires without
breaking. It is different from malleability, which is the
ability to be hammered into thin sheets. Rigidity and
resistivity are unrelated properties.

Thus (b) is the correct option.

Select from the following a hydrocarbon having one
C-C bond and one C=C bond:

(a) Benzene

(b) Cyclohexane

(c) Butyne

(d) Propyne

H
|

Benzena — H—fl:'i-'r %?—H

H-G_ E;;,E-H

|
H
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Cyclohexane= H” | |\H
H~ sl
C
N AN
1N
1o
Butyne = H—(|J — (lj —C=C—H
H H
H

|
Propyne = H— ? —C=C—H
H

Propyne (CH,~C=CH) has both a carbon-carbon single
bond (C-C) and a carbon-carbon triple bond (C=C). It
belongs to the alkyne family. Benzene has delocalized
double bonds, cyclohexane has only single bonds, and
butyne may vary in bond positioning depending on its
isomer.

Thus (d) is the correct option.

The essential element taken up from the soil by the
plants to synthesize proteins is.

(a) Phosphorus

(b) Nitrogen

(c) Iron

(d) Magnesium

(b) Nitrogen

Nitrogen is a vital nutrient for plants as it helps synthesize
amino acids, the building blocks of proteins. Plants
absorb nitrogen primarily in the form of nitrates from
the soil. Without sufficient nitrogen, protein production
and plant growth are significantly hindered.

Thus (b) is the correct option.

Select true statements about lymph from the following.

(a) Lymph vessels carry lymph through the body and
finally open into larger arteries.

(b) Lymph contains some amount of plasma, proteins
and blood cells.

(¢) Lymph contains some amount of plasma, proteins
and red blood cells.

(d) Lymph vessels carry lymph through the body and
finally open into larger veins.

The true statements are:
(a) AandB
(b) Band D
(¢) AandC
(d) CandD

(b) Lymph contains some amount of plasma, proteins
and blood cells.

Lymph contains plasma, proteins, and white blood cells,
not red blood cells. It is transported through lymphatic
vessels, which eventually drain into larger veins, not
arteries. Hence, statements B and D are correct.

Thus (b) is the correct option.

Plants like rose and banana have lost the capacity to
produce.

(a) Flowers

(b) Buds

(c) Seeds

(d) Fruits

(c) Seeds

Rose and banana plants often reproduce through
vegetative propagation and have lost the natural ability
to produce viable seeds. These plants are commonly
propagated via cuttings or suckers due to their seedless
or sterile nature.

Thus (c) is the correct option.

In a bisexual flower the male gametes are present in the
(a) Anther

(b) Ovary

(c) Stigma

(d) Filament

(a) Anther

In a bisexual flower, both male and female reproductive
organs are present. The male gametes are found in
the anther, which is part of the stamen, the male
reproductive structure of the flower.

Thus (a) is the correct option.

When a pure-tall pea plant is crossed with a pure-dwarf
pea plant, the percentage of tall pea plants in F and F,
generation pea plants will be respectively.

(a) 100%; 25%

(b) 100%; 50%

(c) 100%; 75%

(d) 100%; 100%
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In Mendelian genetics, a cross between pure tall (TT)
and pure dwarf (tt) pea plants gives 100% tall plants in
F (Tt). In F, generation (Tt x Tt), the phenotypic ratio is
3 tall : 1 dwarf, so 75% tall plants appear.

Thus (c) is the correct option.

To get an image of magnification -1 on a screen using a
lens of focal length 20 cm, the object distance must be:

(a) Lessthan 20 cm (b) 30cm
(c) 40cm (d) 80cm
Ans :

(c) 40 cm

Given,

Magnification = -1

Focal length lens f=20 cm

_ I
m_f+u
1= 20

T 20+ u

—20 — u =20
u=—40cm

Thus (c) is the correct option.

11

12

13

CBSE EXAMINATION PAPER 2025

An optical device X is placed obliquely in the path of a
narrow parallel beam of light. If the emergent beam gets
displaced laterally, the device X is:

(a) Plane mirror

(b) Convex lens

(c) Glass slab

(d) Glass prism

Ans :

A glass slab causes the light beam to emerge parallel
to the incident ray but with lateral displacement. This
happens due to refraction at both parallel surfaces.
Unlike a prism, it doesn’t deviate the ray, only shifts it
sideways.

Thus (c) is the correct option.

A piece of wire of resistance ‘R’ is cut lengthwise into
three identical parts. These parts are then connected in
parallel. If the equivalent resistance of this combination
is R then the value of R/ R’ is:

(a) 1/9 (b) 1/3
(o) 3 (d 9
Ans :

When a wire is cut lengthwise into 3 parts, each has

resistance (3R) due to increased length. In parallel,

1 _1 .1 .1 1

R 3R "3R"3R R
r_ R

R =

R =

7

Thus (d) is the correct option.

An electric bulb is rated 220 V; 11 W. The resistance of
its filament when it glows with a power supply of 220
Vis:

(a) 4400 Q (b) 440 Q
(c) 200 (d) 220Q
Ans :
Using the formula,
%
E=F
o (220)2
R = 11
~ 48400
11
= 4400 2

This is the resistance of the filament when the bulb
operates at 220 V and consumes 11 W power.
Thus (a) is the correct option.
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14 The minimum number of identical bulbs of rating 4 V;
6 W, that can work safely with desired brightness, when
connected in series with a 240 V mains supply is:

(a) 20 (b) 40
(c) 60 (d) 80
Given,
Voltage = 4V Power = 6 W
_ V' _4x4
R=p="%"
_8
_3Q
oV _4x3
mTmR 18
_3
_2A
_v
NOW) Imax - n R
-V
Imax—nR
3 _ 240 x 3
27 nx8

Each bulb operates safely at 4 V. To use 240 V supply,
bulbs must be connected in series.
_ 240
n=Tg= 60
So, 60 bulbs in series drop 240 V evenly (4 V per bulb),
ensuring safe operation with proper brightness.

15 In the food chains given below. Select the most efficient
food chain in terms of energy:
(a) Grass — Grasshopper — Frog — Snake
(b) Plants — Deer — Lion
(¢) Plants — Man
(d) Phytoplankton — Zooplankton — Small Fish —
Big Fish

The food chain “Plants — Man” has only two trophic
levels, resulting in minimal energy loss. Energy is lost at
every step of the food chain, so shorter chains are more
efficient in transferring energy to the final consumer.
Thus (c) is the correct option.

16 Which one of the following gets biomagnified at
different levels in a food chain?
(a) Carbon monoxide
(b) CEC’s
(¢) DDT
(d) Manure

DDTisapesticidethataccumulatesin organismsthrough
the food chain, a process called biomagnification. As
you go higher up the trophic levels, its concentration
increases, causing harmful effects on predators and top
consumers like birds and humans.

Thus (c) is the correct option.

DIRECTION : Question Nos. 17 to 20 consist of two
statements — Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option (a), (b), (c), and
(d) as given below:

(a) Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion
(A).

(b) Both Assertion (A) and Reason (R) are true and
Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) is true but Reason (R) is false.

(d) Assertion (A) is false but Reason (R) is true.

17 Assertion (A) : In large animals, oxygen can reach
different parts of the animal’s body easily.
Reason (R) : Respiratory pigments take up oxygen from
the air and carry it to body tissues.

Large animals need
hemoglobin to transport oxygen effectively to distant

tissues. These pigments bind oxygen in lungs and release

respiratory pigments like

itin cells. Both statements are true and Reason correctly
explains Assertion.
Thus (a) is correct options.

18 Assertion (A) : Concentrated nitric acid is diluted by
adding water slowly to acid with constant stirring.
Reason (R) : Concentrated nitric acid is easily soluble
in water.

Though nitric acid is soluble in water, adding water
directly to acid is dangerous due to exothermic reactions
that can cause splashing. Acid should always be added
to water. Thus, Reason is true, but it doesn’t support the
Assertion.

Thus (d) is correct options.

19 Assertion (A) : In reptiles, the temperature at which the
fertilized eggs are kept decides the sex of the offspring.
Reason (R) : Sex is not genetically determined in some
animals.
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21

22

Ans :

In some reptiles, environmental temperature influences
whether eggs develop into males or females. This means

sex isn't always genetically fixed. Both statements are
true, and the Reason supports the Assertion.
Thus (a) is correct options.

Assertion (A) : When ciliary muscles contract, eye lens
becomes thin.

Reason (R) : Ciliary muscles control the power of the

eye lens.

Ans :

When ciliary muscles contract, the eye lens becomes
thicker (not thinner) to focus on nearby objects. So the
Assertion is false. However, the Reason is true — ciliary
muscles indeed control lens shape and focusing ability.

Thus (d) is the correct option.

23

SECTION B

Define oxidation. Identify and name the substance

oxidised in the following reaction:

CuO +H,— Cu+HO

Ans :

Oxidation is the addition of oxygen or loss of hydrogen.

24

In this reaction, hydrogen gains oxygen to form water,

so H, is oxidized.

(A) Show the formation of magnesium chloride by

(B)

electron transfer. Write the name of the cation and
anion present in the compound formed. (Atomic
Number of Mg = 12, Cl = 17)

or
How is zinc extracted from its ore? Name the
processes involved in the extraction and write
chemical equations for the reactions that occur
during these processes.

Ans :

(A) Magnesium loses 2 electrons to form Mg** and

hig

each chlorine gains 1 to form CI".

L
ff,sﬂ——+;cn
w W

+.

sy Mg Ei_
25

0

Cation: Mg**, Anion: Cl".

CBSE EXAMINATION PAPER 2025

or
(B) Zinc sulphide and zinc carbonate are the main ores
of zinc. First, these ores are converted into zinc
oxide, after that zinc oxide is heated with carbon
where it is reduced to metallic zinc.
o Conversion of zinc sulphide into zinc oxide
(Roasting)
27ZnS (s) + 302 (g)

Heat

27Zn0;(s) + 2S0,(g)
e« Conversion of zinc carbonate into zinc oxide
(Calcination)

ZnCO;(s)

Heat

ZnO (s) + CO;(g)

e« Conversion of zinc oxide into metallic zinc
(Reduction)

ZnO(s)+ C(s)— Zn(s)+ CO(g)

“Plants use a variety of techniques to get rid of waste
material” Justify this statement giving any four ways.

Ans :

Plants remove oxygen via photosynthesis, excess water
via transpiration, store waste in leaves that fall off and
secrete some waste into nearby soil. These are plant
excretion methods unlike animals.

Explain with the help of a flow chart that in human
beings father is responsible for the sex (male or female)
of the child.

Ans :

Males produce two types of sperms (X and Y). Females
produce only X-type ova. If sperm with X fertilizes the
ovum, the child is female (XX); if Y, the child is male
(XY). Thus, the father determines the sex.

(o N

Fafmaty S
o o
g . - s

Avk] [R=x]

-

| A%Y | Garelos

| A+ R |

__:'a—_r_'___\-.'--"'-___._ 3
m-_- ! m m _ s XY
daughler  doughor s0n 5an

Sex determination in human beings

(A) Draw a ray diagram to show the refraction of a ray
of light passing through an equilateral glass prism.
Mark the angle through which the emergent ray
bends from the direction of the incident ray and
also name it.

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznrt
https://cb.suraj.click/cbjescqbamznrb

26

27

or

(B) Name the type of lenses required by the persons
for the correction of their defect of vision called
presbyopi (a) Write the structure of the lenses
commonly used for the correction of this defect
giving reason for such designs.

(A) The emergent ray bends due to refraction inside
the prism and the angle between incident and
emergent rays is the angle of deviation (d). The
diagram shows light bending toward the base of the

prism and emerging at an angle.

or

(B) Presbyopia is corrected using bifocal lenses. These
have convex lenses for near vision (lower part) and
concave lenses for distance vision (upper part), as
presbyopia affects focusing on both nearby and
distant objects due to aging.

What are magnetic field lines? List two important
properties of magnetic field lines.

Magnetic field lines represent the direction of magnetic
force. They are imaginary lines drawn from north to
south outside a magnet.

Properties:

1. They are closed loops.

2. They never intersect each other.

SECTION-C

(A) Why do we balance a chemical equation? Name
and state the law that suggests the balancing of a
chemical equation? Balance the following chemical
equation:

Zn + HPO, — Zn3(PO4)2 +H,
or

(B) Define a precipitation reaction. Give its example
and also express the reaction that occurs in the
form of a balanced chemical equation.

28

29

30

(A) We balance a chemical equation to equate the
number of atoms or mass of reactants with products.
Law: Law of Conservation of Mass — mass can
neither be created nor destroyed in a chemical
reaction.

3Zn +2H PO, — Zn (PO,), + 3H,
or

(B) Precipitation Reaction: A reaction where an
insoluble solid (precipitate) is formed.

Example: Sodium sulphate reacts with barium
chloride (white
precipitate).

Na SO (aq) +BaCl,(aq) — BaSO (s) + 2NaCl(aq)

to form barium sulphate

Design an activity to show that metals are good
conductors of heat and have high melting points.

Activity to show that metals are good conductors of heat

and have high melting point :

1. Take an aluminium or copper wire and clamp it on
a stand.
Fix a pin at one end using wax.
Heat the other end with a candle.

4. The wax melts, dropping the pin—proving heat
conduction. The wire remains solid—proving high
melting point.

The digestion of food in human alimentary canal is a
complex process. State the enzyme/salt present in the
following and mention their function in the process of
digestion:

(i) Saliva

(ii) Bile Juice

(iii) Pancreatic Juice

(i) Saliva: Contains salivary amylase, which breaks
down starch into sugar.

(ii) Bile Juice: Contains salts (no enzymes), emulsifies
fats for digestion.

(iii) Pancreatic Juice Contains :
1. Trypsin : Digests proteins
2. Lipase : Digests fats
3. Pancreatic amylase : Acts on carbohydrates

(Any one)

State two limitations of electrical impulses in multicellular
organisms. Why is chemical communication better
than electrical impulses as a means of communication
between cells in multicellular organisms?
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Limitations of electrical impulses in multicellular

organism are :

(i) Electrical impulses reach only cells connected by
nervous tissue.

(ii) After an impulse, cells need time to reset before
generating another.

Chemical communication is better as hormones diffuse

to various body regions, enabling cells to communicate

without direct contact, unlike electrical impulses which

require direct connection.

If we want to obtain a virtual and magnified image of
an object by using a concave mirror of focal length 18
cm, where should the object be placed? Use mirror
formula to determine the object distance for an image
of magnification +2 produced by this mirror to justify
your answer.

To get a virtual, magnified image with a concave mirror
(f = —18 cm), place the object between the pole and

the focus.
v

m=— =42
v=-—2u
As, f=—18cm
Using mirror formula
1_1,1
7_U+u
1 1 1
“I8 T —2u " w
S
—18 " 2u
u=-9cm

So, the object must be placed 9 cm in front of the mirror
(between pole and focus). The magnification of image
is +2.

The electrical resistivity of three materials A, B and C at
20°C is given below:

Material Resistivity (2 m)
A 10"

B 44X 10°°

C 1.62 X 10

(i) Classify these materials as conductor, alloy and
insulator.

(ii) Give one example of each of these materials and
state one use of each material in the design of an
electrical appliance such as an electric stove or an
electric iron.

33

34

(i)
Material Resistivity Type
A 10" Insulator
B 44x10°Qm | Alloy
C 1.62x 10 Qm | Conductor

(i) A (Insulator) : Example - Rubber; used for
insulating wires.
B (Alloy) : Example — Nichrome; used in heating
elements of stoves.
C (Conductor) : Example - Copper; used in
electric wiring.

What are decomposers? Give two examples. State how
they maintain a balance in an ecosystem.

Decomposers are microorganisms that feed on dead
plant and animal remains and their waste products.
Examples: Bacteria and fungi.

They help maintain balance in the ecosystem by
breaking down organic matter and replenishing the soil
with nutrients essential for plant growth.

SECTION-D

(A) A carbon compound A’ on heating with excess conc.
HSSO4 forms a compound ‘B, which on addition of
one mole of hydrogen gas in the presence of nickel
catalyst forms a compound ‘C’ ‘C’ on combustion in
air forms 2 moles of carbon dioxide and 3 moles of
water. Identify ‘A; ‘B’and ‘C’ and write their structures.
Give chemical equations of the reactions involved.
Also state the role of concentrated sulphuric acid in
the formation of ‘B’ from A

or

(B) A carbon compound A is widely used as a
preservative in pickles and has a molecular formula
C,H,O,. This compound reacts with ethanol to
form a sweet-smelling compound ‘B’

(i) Identify the compound A and write its
structure.

(ii) Write the chemical equation for the reaction
of ‘A’ with ethanol to form compound ‘B’ State
the role of presence of an acid in the reaction.

(iii) How can we get compound A’ back from ‘B’?

(iv) How can ‘A’ be obtained from ethanol?

(v) Name the gas produced when compound A
react with washing soda.
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(A)
H  H
i 1
Structhme of ‘A" H=-C=C-=-0-=H
| |
H H
Ethanol
Structure of 'B H ", .--“H
,r':- =L <
H H

H H

[ |
Structureof & H-C=-C=-H

i |

H H

Ethanol
Reaction s Involved :
CH, — CH, — OH “iso. > CHs = CH,+ H,0
CH, = CH, —""~> CH, _ CH,
(B") 2 (‘e

0(21){6+%02 200, + 3H,0
.|

Role of concentrated Sulphuric acid :
The concentrated sulphuric acid can be regarded as a
dehydrating agent which removes water from ethanol.
or
(B) (i) Compound A’ is ethanoic acid
H O
I H
Structure of ‘A H =L -0 -0F

I

i :
(11) CH, =000 + CH, = CHOH 7= [, = C= D= CH, - 3, + HO
L ™

Here, acid catalyses the reaction.

(iii) Conversion of compound ‘B’ to compound A’ is
done by treating it with sodium hydroxide followed
by reaction with hydrochloric acid

CHSCC()QCZHS C,H;0H + CH;COONa
PN

NaOH

CH;COONa + Hl(ljl — CH;;(C)OOH + NaCl
dil. A

(iv) Compound ‘A’ from ethanol can be obtained by
oxidation. The reaction involved is
CH;CH,OH +

Alkaline KmnO, + Heat
dr acidified K,Cr,0-

CH;COOH

('AY)
(v) The gas produced is carbon dioxide (CO,)

)

35 (A) (i) What is regeneration? Give one example of an

organism that shows this process and one organism
that does not. Why does regeneration not occur in
the latter?

(ii) Water in a pond appears dark green and contains
filamentous structures. Name these structures and
the method by which they reproduce. Explain the
process.

or

(B) (i) Name the part performing the following
functions in the human male reproductive system:
(a) Carries sperm — Vas deferens
(b) Production of male gametes — Testes
(c) Whose secretion makes the transport of

sperms easier — Prostate gland
(d) Provide suitable temperature for sperm
formation - Scrotum

(ii) Write any two characteristics of sperms.

(iii) What are surgical contraceptive methods? Give the
side effect caused by this procedure.

(A) (i) Regeneration is the process by which some
organisms regrow lost or damaged body parts.
Example that shows regeneration: Planaria
Example that does not : Human
Reason : Humans have complex body organization
and specialized cells, making full regeneration
impossible.

(ii) The filamentous structures are Spirogyra (algae).
They reproduce by fragmentation.

In this method, the filament breaks into two or
more fragments. Each fragment grows into a new
organism, completing reproduction.
or
(B) ()
(a) Vas deferens
(b) Testes
(c) Prostate gland and seminal vesicle
(d) Scrotum

(ii) Characteristics of sperms are as follows :

1. Sperms are motile and have a tail for
movement.

2. Each sperm contains a haploid nucleus with 23
chromosomes.

(iii) Surgical contraceptive methods involve blocking
gamete transport.

1. In males: Vasectomy
2. Infemales: Tubectomy

May cause infection, internal bleeding, or complications

due to surgery.
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36 (A) (i) Draw the pattern of the magnetic field lines for

(ii)

(B)

(ii)

the two parallel straight conductors carrying current
of same magnitude ‘I’ in opposite directions. Show
the direction of magnetic field at a point O which is
equidistant from the two conductors.

In our houses we receive (a)(c) electric power of
220 V. In electric iron or heater cables having three
wires (red, black, green):
(a) What are these three wires called?
(b) What is the potential difference between red
and black wire?
(c) What is the role of green wire in case of
leakage?
or
(i) Using the experimental setup shown: How can it
be shown that:

B R T e
S5
(a) Aforceisexerted on conductor AB in magnetic
field?
(b) The direction of force can be reversed in two

ways?
When will the magnitude of force be highest?

(iii) State Fleming’s Left Hand Rule.

CBSE EXAMINATION PAPER 2025

Ans :

(A) (1) Magnetic field lines around each conductor form

(ii)

(B)

(i)

concentric circles. Since currents are in opposite
directions, the magnetic fields

At point O, due to each wire are in the same
direction and add up
The direction is determined using the Right-Hand
Thumb Rule.
(a) Red Colour - Live wire
Black Colour - Neutral wire
Green: Colour - Earth wire
(b) 220V
(c) The earth wire safely directs any leaked current
to the ground, preventing electric shocks and
protecting the appliance.
or
(i) When current flows through AB in a magnetic
field, the conductor deflects—showing a
magnetic force acts on it.
Yes, by either:
1. Reversing the current direction, or
2. Reversing the magnetic field direction.
When the conductor is perpendicular to the
magnetic field and current is maximum.

(iii) If the thumb, forefinger, and middle finger of the

left hand are held perpendicular to each other:
Forefinger shows direction of magnetic field,
Middle finger shows current direction,

Thumb points in the direction of the force (motion).

Toumb - Bolsan
Cumreni
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SECTION-E

DIRECTION : Question Nos. 37 to 39 are Source-based/
Case-based questions.

37 Common salt is a very important chemical compound

38

for our daily life. It’s chemical name is sodium chloride

and it is used as a raw material in the manufacture of

caustic soda, washing soda, baking soda etc. It is also
used in the preservation of pickles, butter, meat etc.

(i) Name the acid and the base from which common
salt can be obtain (d)

(ii) State the nature (acidic/basic/neutral) of sodium
chloride. Give reason.

(iii) (A) What happens when electric current is passed
through an aqueous solution of sodium chloride?
Name the products and their positions in the
electrolytic cell.

or

(iii) (B) How is washing soda obtained from sodium

chloride? Give chemical equations.

(i) Acid - Hydrochloric acid (HCI)
Base — Sodium hydroxide (NaOH)

(ii) Sodium chloride is neutral because it is formed
from a strong acid (HCI) and a strong base (NaOH)
via a neutralization reaction.

(iii) (A) Electrolytic decomposition occurs.

1. Cathode: Hydrogen gas is formed.

2. Anode: Chlorine gas is released.

3. Near Cathode: Sodium hydroxide is formed.
or

(iii) (B) Step 1 : Solvay Process

NaCl +H,0 + CO, + NH, — NH4C1 + NaHCO,
2NaHCO, Na,CO, + H,0 + CO,

Na,CO, + 10H O — Na CO -10H O (washing soda)
3 2 2 3 2

Heat

In life there are certain changes in the environment

called ‘stimuli’ to which we respond appropriately.

Touchinga. flame suddenly is a dangerous situation for

us. One way is to think consciously about the possibility

of burning and then moving the hand. But our body has

been designed in such a way that we save ourself from

such situations immediately

(i) Name the action by which we protect ourselves
when touching a hot object. Define it.

(ii) Write the role of : (a) Motor neuron : Carries
impulses from CNS to muscles. (b) Relay neuron
: Connects sensory and motor neurons in spinal

cor(d)

39

(iii) (A) What are the two types of nervous system in
human body? Name their components.
or
(B) Which part of human brain is responsible for:
(a) Thinking — Cerebrum
(b) Picking up a pencil - Cerebellum
(c) Controlling blood pressure — Medulla
(d) controlling hunger — Hypothalamus

(1) Reflex action- It is an automatic, quick response to
a stimulus without conscious thought, controlled
by the spinal cord.

(i) Motor neuron : it transmit impulses from the
central nervous system towards the affectors i.e.
muscles or glands.

Relay neuron : it serves as a link between sensory
and motor neurons.
(iii) 1. Central Nervous System (CNS) - Brain and
Spinal Cord
2. Peripheral Nervous System (PNS) - Cranial
nerves and Spinal nerves.
or

(iii) (B) (a) Thinking - Cerebrum
(b) Picking up a pencil - Cerebellum
(c) Controlling blood pressure - Medulla
oblongata
(d) Controlling hunger - Fore-brain.

The students in a class took a thick sheet of cardboard
and made a small hole in its centre. Sunlight was
allowed to fall on this small hole and they obtained a
narrow beam of white light. A glass prism was taken and
this white light was allowed to fall on one of its faces.
The prism was turned slowly until the light that comes
out of the opposite face of the prism appeared on the
nearby screen. They studied this beautiful band of light
and concluded that it is a spectrum of white light.
(i) Give any one more instance in which this type of
spectrum is observe(d)

(ii) What happens to white light in the above case?
(iii) (A) List two conditions necessary to observe a

rainbow.

or

(iii) (B) Draw a ray diagram to show the formation of a

rainbow. Mark on it:

(a) Where dispersion of light occurs.

(b) Where light gets reflected internally.

(c) Where final refraction occurs.
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Ans :

(i) A rainbow in the sky is another instance where
white light splits into its component colors, forming
a spectrum.
(ii) White light splits into its seven constituent colors
(VIBGYOR) due to dispersion by the glass prism.
(iii) (A)
1. The source of light (sun) should be behind the
observer.
2. There should be sufficient water droplets in
the atmosphere to disperse, reflect, and refract

light.

or

(iii) (B)

(a) Dispersion occurs when sunlight enters a
raindrop and splits into colors.

(b) Internal reflection happens inside the raindrop
on the rear surface.

(c) Final refraction happens when light exits the
raindrop and reaches our eyes.
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CHAPTER 1

Chemical Reactions and Equations

1.

1.1

1.2

2.1

INTRODUCTION

Chemistry is the branch of science in which we study
the composition, properties and transformation of
matter. We observe changes in matter all around us.
These changes are of two types :

Physical Change

A change in which there is a change in physical
appearance of a substance but no change in its
basic composition, is known as a physical change.
For example, melting of butter and wax, boiling
of water, dissolving of salt in water, breaking of
glass, sublimation of a solid on heating, etc. No new
chemical substance is formed in a physical change.

Chemical Change

A change in which one or more new substances
having properties and compositions different from
the original substance are formed, is known as a
chemical change. For example, burning of paper,
wood, coal and magnesium ribbon, making of curd
from milk, digestion of food, ripening of fruits,
bursting of a cracker, boiling of egg, etc. Chemical
changes are also called chemical reactions.

A chemical reaction is accompanied by changes
in physical state, formation of a precipitate, change
of colour, change in temperature or evolution of a
gas.

Normally, a chemical change is permanent and
cannot be reversed easily.

CHEMICAL EQUATION

Word Equation

A word equation simply shows the change of
reactants to products through an arrow placed
between them. The reactants are written on the
left-hand side (LHS) with a plus sign in case of two
or more reactants and the products are written on
the right-hand side (RHS) with a plus sign in case

of two or more products. The arrowhead shows
the direction of the reaction pointing towards the
products.

2.2 Skeletal Chemical Equation

A chemical equation in which symbols and formulae
are used instead of words to show a chemical
reaction is called a skeletal chemical equation.

2.3 Balanced Chemical Equation

A chemical equation in which the number of atoms
of each element of reactants is equal to that of
products, is called a balanced chemical equation.

2.4 Balancing a Chemical Equation

Equalising the number of atoms of each element on
reactants and products sides of a chemical equation
is called balancing a chemical equation.

A chemical equation can be made more
informative by adding physical states of reactants
and products, reaction conditions, heat change
during the reaction, i.e., heat released or absorbed,
concentration of reactants and products, speed or
rate of the reaction, i.e., slow or fast, and nature
of the reaction, i.e., forward or backward to the
equation.

2.5 Characteristics of Chemical Equations

1. Chemical equation gives the names of different
reactants and products of a chemical reaction.

2. It gives the number of atoms or molecules of
reactants and products of a chemical reaction.

3. Chemical equation gives relative number of
moles of reactants and products.

4. Tt gives the relative amount by mass or weight
of reactants and products.

5. Chemical equation also gives relative volume of
gaseous reactants and products.
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3.1 Combination Reaction

A reaction in which two or more substances combine
together to form a single product is known as a
combination reaction.

The combination reaction is often called synthesis.
MgO (s) + H,O (1) —/=— Mg (OH).(aq) + Heat

Magnesium oxide Water Magnesium hydroxide

3.2 Decomposition Reaction

The reaction in which a single substance breaks
down to form two or more substances, is called a
decomposition reaction. For example, decomposition
of FeSO, on heating.

2FeS0, (s) ——— Fe,04(s) + S0, (g) +S0;(g)

Ferric oxide

3.3 Displacement Reaction

The reaction in which one atom or a group of atoms
of a compound is replaced by another atom, is called
a displacement reaction. Generally, a more reactive
metal displaces a less reactive metal from its salt
solution in displacement reaction.

The series in which metals are arranged in the
decreasing order of their reactivity is called activity
series of metals.

Potassium (K) Most reactive
Sodium (Na)
Calcium (Ca)
Magnesium (Mg) B
Aluminium (Al) 'C%
Zinc (Zn) o

o0
Iron (Fe) £

<
Lead (Pb) &

)
Copper (Cu) A
Silver (Ag)
Gold (Au) Y
Platinum (Pt) Least reactive

Activity series of some common metals
Few examples of displacement reactions are as
follows:
1. Displacement of copper from a solution of
copper sulphate by iron
Fe(s) + CuSO.(aq) — Cu(s) + FeSO.(aq)
2. Displacement of silver from silver nitrate

solution by copper
Cu(s) +2AgNO;(aq) — 2Ag(s) + Cu(NOs):(aq)

3. Displacement of iron from iron sulphate solution
by magnesium
Mg (s) + FeSO.(aq) — MgSO,(aq) + Fe(s)

4. Zinc displaces hydrogen from dilute sulphuric
acid.
Zn (s) + dil.H.SO, (aq) — ZnSO.(aq) + Ha(g)

3.4 Double Displacement Reaction

The reaction in which anions and cations of two
different molecules exchange places, forming two
completely different compounds is called double
displacement reaction. For example,

Na,S0.(aq) + BaCl:(aq) — BaSO.(s) |+ 2NaCl(aq)

Sodium Barium Barium Sodium
sulphate chloride sulphate chloride

The common types of double displacement reactions
are as follows:

1. Precipitation Reaction : It is a chemical reaction
in which one of the products is precipitated as
an insoluble solid. For example,

AgNO;(aq) + NaCl(aq) — AgCl(s) |+ NaNO;(aq)

(White ppt.)
2. Neutralisation Reaction : It is chemical reaction
in which a strong acid and a strong base react
with each other to form water and salt. For

example,
NaOH (aq) + HCl(aq) — NaCl(aq) + H,O (1)

3.5 Redox Reaction

1. Oxidation : If a substance gains oxygen or loses
hydrogen in a reaction, the substance is said
to be oxidised and the process is known as
oxidation.

2. Reduction : If a substance loses oxygen and
gains hydrogen in a reaction, the substance is
said to be reduced and the process involved is
known as reduction.

Reduction and  oxidation take  place
simultaneously in few reactions. Such reactions
are known as redox reactions.

3. Oxidising Agent : If a substance oxidises the
other substance but itself gets reduced, then it
is known as an oxidising agent.

4. Reducing Agent : If a substance reduces the
other substance but itself gets oxidised, then it
is known as a reducing agent.

For example,

MgO + H, — Mg+ H,O
Here, H, is the reducing agent as it reduces
MgO to Mg and itself gets oxidised to H,O.
On the other hand, magnesium oxide is the
oxidising agent which oxidises H. to H.O and
itself gets reduced to Mg.
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Thus, an oxidising agent gets reduced and a
reducing agent gets oxidised in a redox reaction.

Oxidation

| l

MgO + H, —= Mg + H,0

| !

Reduction

3.6 Electronic Concept of Oxidation and Reduc-

tion

Oxidation is the loss of electrons by a species (an

atom, a molecule or an ion).
K—K'+e
Zn +7Zn*" — 2e”

Reduction is the gain of electrons by a species (an

atom, a molecule or an ion).
Ag'te — Ag
S+3¢ — S*

1. Exothermic Reaction : A chemical reaction in
which heat is released along with the formation
of product, is called exothermic reaction. For
example,

C(s) + O:(g) — CO:(g) + Heat
CaO(s) + H,O (1) — Ca(OH).(aq) + Heat

Calcium oxide Water Calcium hydroxide
(Lime) (Slaked lime)

2. Endothermic Reaction : A chemical reaction in
which heat is absorbed along with the formation
of product, is called endothermic reaction. For
example,

NH.Cl(s) + H,O(l) — NH,Cl(aq) — Heat
N:(g) + 0:(g) — 2NO (g) — Heat

3.7 Corrosion

It is the process of slow conversion of metals into
their undesirable compounds by the attack of air
(oxygen) and moisture.

1. Rusting : When iron and iron articles are
exposed to air and water, a reddish-brown layer
is formed on the surface. This layer is called
rust [hydrated iron(III) oxide, Fe,O;- 2H.O].
Hence, corrosion of iron is known as rusting.

2. Rancidity : When cooked food items containing
oil and fat are kept exposed and unprotected,
they become rancid and produce an unpleasant
smell and taste. The phenomenon involved here
is known as rancidity.

3. Prevention of Rancidity : Rancidity can be
prevented by adding antioxidants, keeping food

Chemical Reactions and Equations
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items at low temperature, keeping food items
in vacuum packing or airtight container and
replacing air by nitrogen gas.
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OBJECTIVE QUESTIONS

Select from the following a decomposition reaction
in which source of energy for decomposition is light:

(a) 2FeSO4 = Fe;034 50,450,
(b) 2H,0 — 2H,+ O,
(c) 2AgBr - 2Ag+ Br,
(d) CaCO; — CaO + CO,
0D 2024

Heat

2F8804

F6203+ SOQ + SO3

Electric current
2H 2 O — > 2H 2 + O 2

Sunlight

2AgBr 2Ag+ Br,

Heat

CaCO; ——— CaO + CO,

The reaction is which a single substance breaks
down to form two or more substance is called a
decomposition reaction.

Thus (c) is correct option.

When 2 mL of sodium hydroxide solution is added to
few pieces of granulated zinc in a test tube and then
warmed, the reaction that occurs can be written in
the form of a balanced chemical equation as:

(a) NaOH + Zn — NaZnO,+ H,0
(b) 2NaOH + Zn - Na,ZnO,+ H,
(¢) 2NaOH + Zn — NaZnO,+ H,
(d) 2NaOH + Zn - Na,ZnO,+ H,0
0D 2024

When zinc reacts with sodium hydroxide solution,
sodium zincate and hydrogen gas are produced.

2NaOH+Zn - NaQZnOQJng

Thus (b) is correct option.
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MHOQ + 4HCI - Ml’lClQ + 2H20 + CIQ
The reaction given above is a redox reaction because
in this case :

(a) MnO, is oxidised and HCI is reduced
(b) HCI is oxidised

(c) MnO, is reduced

(d) MnO, is reduced and HCI is oxidised

0D 2024

Oxidation

MnO, + 4HCI

MnCl, + 2H,0 + C,

Reduction

In the above reaction MnO, loses oxygen and HCI
loses hydrogen.

Thus (d) is correct option.

Consider the following chemical equation. I and II.
I. Mg+ 2HC1 — MgCl,+ H,
II. NaOH + HC1 — NaCl1 + H,0O

The correct statement about these equations is:

(a) ‘I’ is a displacement reaction and ‘I’ is a
decomposition reaction.

(b) ‘I’ is a displacement reaction and ‘II’ is double
displacement reaction.

(¢) Both ‘T’ and ‘I’ are displacement reactions.

(d) Both ‘T’ and ‘II’ are double-displacement
reactions.

0D 2023

The chemical equation I represents a displacement
reaction. In this reaction Mg metal displaces
hydrogen from HCIL. The reaction in which one
atom or a group of atom of a compound is replaced
by another atom, is called a displacement reaction.
Generally, a more reactive metal displaces a less
reactive metal from its salt solution in displacement
reaction.

The chemical equation II is an example of double
displacement reaction because both the ions from
each of the reactant (NaOH and HCI) are displaced
with another reactant. The reaction in which anions
and cations of two different molecules exchange
places, forming two completely different compounds
is called double displacement reaction.

Thus option (b) is correct option.

Chemical Reactions and Equations

Chap 1

Which of the statements about the reaction below
are incorrect ?

2PbO (s) + C(s) — 2Pb(s) + CO-(g)
) Lead is getting reduced.
b) Carbon dioxide is getting oxidised.

c¢) Carbon is getting oxidised.

i) (a) and (b)
ii) (a) and (c)

iii) (a), (b) and (c)

(a
(
(
(d) Lead oxide is getting reduced.
(
(
(
(iv) all

In the given reaction PbO has lost oxygen to form
Pb, therefore lead is getting reduced.

Carbon (C) has gained oxygen to form CO.,
therefore carbon is getting oxidised.

Thus Option (i) correct.

Fe,O; + 2A1 — AL O, + 2Fe
The above reaction is an example of a :

(a) combination reaction

(b) double displacement reaction
(¢) decomposition reaction
(

d) displacement reaction.

The given equation is a displacement reaction in
which Fe of Fe,O; has been displaced by Al

Thus Option (a) correct..

What happens when dilute hydrochloric acid is
added to iron fillings? Tick the correct answer :

(a) Hydrogen gas and iron chloride are produced.
(b) Chlorine gas and iron hydroxide are produced.
(¢) No reaction takes place.
(

d) TIron salt and water are produced.

The following reaction takes place :

Fe 4+ 2HCI — FeCl, + H,
Thus, hydrogen and iron chloride are produced.
Thus Option (a) correct.

Which of the following is not a physical change ?
(a) Boiling of water to give water vapour

(b) Melting of ice to give water
(c) Dissolution of salt in water
(

d) Combustion of liquefied petroleum gas (LPG)
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10.

1

12

(d) Combustion of liquefied petroleum gas (LPG)

The following reaction is an example of a :

4NH;(g) + 50.(g) — 4NO(g) + 6H.O(g)
) displacement reaction

ii) combination reaction

iii) redox reaction

a) (i) and (iv)
c) (i) and (iii)

(i
(
(
(iv) neutralization reaction
( (b) (ii) and (iii)
( (d) (iii) and (iv)

(c) (i) and (iii)

Which of the following statements about the given

reaction are correct 7
3Fe(s) + 4H,O (g) — Fe;0.(s) + 4H, (g)
(i) Iron metal is getting oxidised
(ii) Water is getting reduced
(iii) Water is acting as reducing agent
(iv) Water is acting as oxidising agent.
(a) (i), (ii) and (iii) (b) (iii) and (iv)
(¢) (i), (ii) and (iv) (d) (ii) and (iv)

(¢) (i), (ii) and (iv)

Three beakers labelled as A, B and C each
containing 25 mL of water were taken. A small
amount of NaOH, anhydrous CuSO, and NaCl
were added to the beakers A, B and C respectively.
It was observed that there was an increase in the
temperature of the solutions contained in beakers A
and B, whereas in case of beaker C, the temperature
of the solution falls. Which one of the following
statement(s) is(are) correct ?

(i) In beakers A and B, exothermic process has

occurred. 15.

(ii) In beakers A and B, endothermic process has

occurred.
(iii) In beaker C exothermic process has occurred.
(iv) In beaker C endothermic process has occurred.
(a) (i) only (b) (ii) only

(¢) (i) and (iv) (d) (i) and (iii)

(c) (1) and (iv)

Which of the following are exothermic processes ?
(i) Reaction of water with quicklime
(ii) Dilution of an acid

Chemical Reactions and Equations
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iii) Evaporation of water

iv) Sublimation of camphor (crystals)

a) (i) and (ii) (b) (ii) and (iii)
)

c¢) (i) and (iv) (d) (iii) and (iv)

(
(
(
(

(a) (i) and (ii)

A dilute ferrous sulphate solution was gradually
added to the beaker containing acidified
permanganate solution. The light purple colour of
the solution fades and finally disappears. Which
of the following is the correct explanation for the
observation ?

(a) KMnO; is an oxidising agent, it oxidises FeSO,
(b) FeSO. acts as an oxidising agent and oxidises
KMDO4

(¢) The colour disappears due to dilution; no
reaction is involved

(d) KMnO, is an unstable compound and
decomposes in presence of FeSO, to a colourless
compound.

(a) KMnO, is an oxidising agent, it oxidises FeSO,

Which among the following is(are) double
displacement reaction(s) ?

(i) Pb+ CuCl, — PbCL + Cu

(ii) Na,SO,+ BaCl, — BaSO, + 2NaCl

(iii) C+ 0, — CO;

(iv) CH: + 20, — CO, + 2H,0

(a) (i) and (iv) (b) (ii) only

(c) (i) and (ii) (d) (iii) and (iv)

C

(b) (ii) only

Which among the following statement(s) is(are)
true? Exposure of silver chloride to sunlight for a
long duration turns grey due to :

(i) the formation of silver by decomposition of
silver chloride

(ii) sublimation of silver chloride

(iii) decomposition of chlorine gas from silver
chloride

(iv) oxidation of silver chloride
(a) (i) only (b) (i) and (iii)
(c) (ii) and (iii) (d) (iv) only

(a) (i) only
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16.
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18.

19.

Solid calcium oxide reacts vigorously with water to
form calcium hydroxide accompanied by liberation
of heat. This process is called slaking of lime.
Calcium hydroxide dissolves in water to form its
solution called lime water. Which among the
following is (are) true about slaking of lime and the
solution formed 7

(i) It is an endothermic reaction
(ii) It is an exothermic reaction

(iii) The pH of the resulting solution will be more
than seven

(iv) The pH of the resulting solution will be less
than seven

(a) (i) and (ii)
(¢) (i) and (iv)

(b) (ii) and (iii)
(d) (iii) and (iv)

(b) (ii) and (iii)

Barium chloride on reacting with ammonium
sulphate forms barium sulphate and ammonium
chloride. Which of the following correctly represents
the type of the reaction involved ?

i) Displacement reaction
ii) Precipitation reaction
iii) Combination reaction
a) (i) only (b) (ii) only

(
(
(
(iv) Double displacement reaction
(
( (d) (ii) and (iv)

¢) (iv) only

(a) (ii) and (iv)

Electrolysis of water is a decomposition reaction.
The mole ratio of hydrogen and oxygen gases
liberated during electrolysis of water is :

(a) 1:1 (b) 2:1
(c) 4:1 (d)1:2
(b)y2:1

Which of the following is(are) an endothermic
process(es) ?
i) Dilution of sulphuric acid

i) Sublimation of dry ice

iv) Evaporation of water
(b) (ii) only
(d) (i) and (iv)

a) (i) only (iii)

(

(

(iii) Condensation of water vapours
(

(

(c) (iii) only

Chemical Reactions and Equations
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(d) (ii) and (iv)

In the double displacement reaction between
aqueous potassium iodide and aqueous lead nitrate,
a yellow precipitate of lead iodide is formed.
While performing the activity if lead nitrate is not
available, which of the following can be used in
place of lead nitrate ?

(a) Lead sulphate (insoluble)
(b) Lead acetate

(¢) Ammonium nitrate

(

d) Potassium sulphate

(b) Lead acetate.

Which of the following gases can be used for storage
of fresh sample of an oil for a long time ?

(a) Carbon dioxide or oxygen
(b) Nitrogen or oxygen

(¢) Carbon dioxide or helium
(

d) Helium or nitrogen

(d) Helium or nitrogen.

The following reaction is used for the preparation of
oxygen gas in the laboratory

2KC10s (s) —a— 2KCl(s) + 30.(g)
Which of the following statement(s) is(are) correct
about the reaction?

(a) Tt is a decomposition reaction and endothermic
in nature.

(b) Tt is a combination reaction.

(¢) It is a decomposition reaction accompanied by
release of heat.

(d) Tt is a photochemical decomposition reaction
and exothermic in nature.

(a) It is a decomposition reaction and endothermic
in nature.

Which one of the following processes involve
chemical reactions 7

(a) Storing of oxygen gas under pressure yiri a gas
cylinder

(b) Liquefaction of air
(c¢) Keeping petrol in a china dish in the open
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26.
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28.

(d) Heating copper wire in presence of air at high
temperature

Ans :

(d) Heating copper wire in presence of air-at high
temperature

In which of the following chemical equations,
the abbreviations represent the correct states of
the reactants and products involved at reaction
temperature 7

(a) 2H.(I) + 0.(l) — 2H,O (g)

(b) 2H.(g) + O.()) — 2H, O (I)

(c) 2H.(g) +0O:(g) — 2H.0()
(d) 2H.(g) +0.(g) — 2H.O(g)
Ans :

2H.(g) + 0:(g) — 2H.O(g)

Which of the following are combination reactions?
(i) 2KClO; —=— 2KCl+ 30,

(ii) MgO + H,O — Mg (OH),

(iii) 4A1+ 30, — 2A1,0,

(iv) Zn + FeSO, — ZnSO, + Fe
(a) (i) and (iii) (b) (iii) and (iv)
(c) (ii) and (iv) (d) (ii) and (iii)

Ans :
(d) (i) and (iii)

A solution of potassium chloride when mixed with
silver nitrate solution, an insoluble white substance
is formed. Write the chemical reaction involved and
also mention the type of the chemical reaction ?

Ans :

KCl(aq) + AgNOs(aq) — AgCl(s) + KNO;(aq)

It is a double displacement and precipitation
reaction

Ferrous sulphate decomposes with the evolution
of a gas having a characteristic odour of burning
sulphur. Write the chemical reaction involved and
identify the type of reaction.

Ans :

2FeS0, (s) —=— Fe,04(s) + SO:(g) + SOs(g)

It is a thermal decomposition reaction.

Why do fire flies glow at night ?

Chemical Reactions and Equations
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Ans :

Firefliesundergo a process known as bioluminescence.
They have phosphorus compounds that give heat
and light from their body.

Grapes hanging on the plant do not ferment but
after being plucked from the plant can be fermented.
Under what conditions do these grapes ferment ? Is
it a chemical or a physical change 7

Ans :

The fermentation of grapes takes place in the
presence of anaerobic conditions, i.e. in the absence
of air. Since, new products are formed and it is an
example of reversible reaction this is a chemical
change.

Which among the following are physical or chemical
changes 7

(a) Evaporation of petrol

(b) Burning of Liquefied Petroleum Gas (LPG)

(c) Heating of an iron rod to red hot.

(d) Curdling of milk.

(e) Sublimation of solid ammonium chloride

Ans :
(a); (c) and (e) are physical changes.
(b) and (d) are chemical changes.

Match the column I to column II and select the
correct answer using the codes given below:

Column I Column 1T

(A) [C+0; > COy (p) | Displacement
(B) | AgBr—#"> Ag 4 Br | (a) | Combination
(C) | Zn+CuSO, - ZnSO, +Cu | (r) | Decomposition
(D) | crscmon < cmyeno+ 1, | (8) | Oxidation

A B C D
(a) |a r p S
() |p q, S, r,
(c) |r 8 P,
(d) [r q S
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32.

33.

34.

Column II gives type of reaction mention in column
I, match them correctly.

Column I Column IT
(A) | KCl0; —— (p) | O-
(B) | znco, —>~ (a) | HO
(©) | H,cO0; —2—> (r) | CO,
)| oy, 2 (s) | 00

A B C D
(a) |p S, I q, r qr
(b) q, r S, 1 r,p
(c) |qr S,p p, s r
(d)|r q s p

(a‘) A'p, B_Sv r, C'Qv T, D'Qv r

Assertion : Corrosion of iron is a serious problem.

Reason : Every year an enormous amount of money

is spent to replace damaged iron.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

Iron combines with oxygen in presence of air and
moisture and forms a brown powder which gradually
falls off. It is a wasteful reaction. Assertion and
reason are true and reason explains assertion.

Assertion : Changing of colour of copper from

reddish brown to black is an example of reduction.

Reason : Hydrogen is removed.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

Chemical Reactions and Equations
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(d) Both Assertion and Reason are False.

When we heat copper, it combines with oxygen
to form black coloured copper (II). oxide. Loss of
Hydrogen is known as oxidation and in this reaction
no Hydrogen

involved. So, both assertion and reason are false

Assertion : When iron nail is dipped in copper

sulphate solution, the iron nail becomes brownish in

colour and the blue colour of copper solution fade.

Reason : Equation representing this change is

Cu + FeSO, — CuSO, + Fe

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(c) Assertion is True but the Reason is False.

When iron nail is dipped in copper sulphate
solution, iron being more reactive than copper
displaces copper from its solution and so colour of
copper sulphate fades. Equation representing this
change is :

Fe(s) + CuSO.4(aq) — FeSO.(aq) + Cu

Hence assertion is true but reason is false.

Assertion : Silver chloride turns grey is sunlight.

Reason : Silver is one of the least reactive metals.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(¢) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

In the presence of sunlight, silver chloride decomposes
to silver and chlorine. Silver is one of the least
reactive metals as it lies at the bottom of the metal
reactivity series. Both assertion and reason are true
but reason does not explain assertion.

Assertion : When water is added to calcium oxide,
a large amount of heat is produced.

Reason : It is an endothermic reaction.
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(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(c) Assertion is True but the Reason is False.
When water is added to calcium oxide, it forms
calcium hydroxide with release of large amount of
heat. Chemical reaction in which heat is released
are called exothermic reactions. Hence, assertion is
true but reason is false.

Assertion : A chemical equation should be balanced.

Reason : Number of atoms of each element should

be same on reactants as well as products side.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(¢) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

A chemical equation should be balanced to be in
accordance with law of conservation, a mass which
states that mass can neither be created nor be
destroyed during a chemical reaction. In a balanced
chemical equation, number of atoms of each element
on both sides i.e. reactants and products are same.
Hence, both assertion and reason are true but
reason does not explain assertion.

Assertion : Chemical equations can be made more

informative.

Reason : We can write physical state of reactants

and products, temperature and pressure, name of

catalyst used etc.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(¢) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

Chemical Reactions and Equations
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Chemical equation can be made more informative
by writing physical state of reactants and products.
Conditions required can also be mentioned. Both
assertion and reason are true and reason explains
assertion.

Assertion : Equation
C(s) + O:(g) — CO:(g) is an
combination reaction.

example  of

Reason : In the given above equation, carbon and

oxygen react to give carbon dioxide.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

When two or more substance (elements or
compounds) combine to form a single product,
the reactions are called combination reactions. In
the given equation, carbon and oxygen combine to
form a single product is carbon dioxide. So, both
assertion and reason are true and reason explains
assertion.

Assertion : Chips manufacturers usually flush bags

of chips with oxygen gas.

Reason : It adds taste to chips.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(d) Both Assertion and Reason are False.

Chips manufactures usually flush bags of chips with
inert gas such as nitrogen to prevent the chips from
getting oxidised. Hence, both assertion and reason
are false.

Assertion : Precipitation reactions produce insoluble
salts.

Reason Precipitation reaction is a double

decomposition reaction.
(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.
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(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.
Precipitation reactions produce insoluble salts.
Precipitation reaction is a double decomposition
reaction but all double decomposition reactions are
not precipitation reaction but only these reactions
which form insoluble substances form precipitate.
Hence both assertion and reason are true but reason
does not explain assertion.

Assertion : During digestion, carbohydrates are

broken down to form glucose.

Reason : Glucose is necessary for breathing.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(¢) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(c) Assertion is True but the Reason is False.

We need energy to stay alive. We get this energy
from the food we eat and during digestion the
carbohydrates present in food are broken down into
glucose. Hence, assertion is true but reason is false.

Assertion : Decomposition reactions are similar to

combination reactions.

Reason : Both reactions need a catalyst to occur.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(¢) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(d) Both Assertion and Reason are False.

Decomposition reaction is opposite to combination
reaction. Hence, both assertion and reason are false.

Assertion : Corrosion of iron is commonly known
as rusting.
Reason : Corrosion of iron occurs in presence of

water and air.

Chemical Reactions and Equations
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(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of assertion
(A).

When iron objects are exposed to humid air, a
reddish brown mixture of iron oxide (Fe,Os;) and
iron hydroxide [Fe(OH);] formed. Rust is hydrated
ferric hydroxide. It is soft and porous. Here, iron is
oxidised to iron oxide.

4Fe + 302 + 2Hgo —_— 2F6203 . HzO

Iron Oxygen Water Hydrated iron (IIT) oxide
(Rust)

This hydrated iron(III) oxide is commonly known
as rust. It not controlled, rusting can corrode the
entire iron present in an object. As rust is softer
than iron, the strength of the object decreases when
rusting takes place.

Assertion : A reducing agent is a substance which
can either accept electron.

Reason : A substance which helps in oxidation is

known as reducing agent.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Assertion (A) is false but reason (R) is true.

(d) Assertion (A) is false but reason (R) is true.
Any process which involves addition of hydrogen
(or metallic element) or removal of oxygen (or non-
metallic element) or gain of electrons(s) by atom an
or ion is called reduction reaction.

The substance which can bring about reduction of
other substances is called a reducing agent.

Assertion : The balancing of chemical equations is

based on law of conservation of mass.

Reason : Total mass of reactants is equal to total

mass of products.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.
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(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

According to the law of conservation of mass, “Mass
can neither be created nor destroyed in a chemical
reaction”. To obey this law the total mass of elements
present in reactants must be equal to the total mass
of elements present in the products. In other words,
the number of atoms of each element remain the
same, before and after a chemical reaction. Hence,
we need to balance skeletal chemical equation.

Assertion : Carbon dioxide turns lime water milky.

Reason : Carbon dioxide sullies the water.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(c) Assertion (A) is true but reason (R) is false.
Carbon dioxide reacts with lime water (calcium
hydroxide) to form milky precipitate of calcium
carbonate.

: A chemical reaction becomes faster at
higher temperatures.

Assertion

Reason : At higher temperatures, molecular motion

becomes more rapid.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

A chemical reaction becomes faster at higher
temperatures because at high temperature, the
movement of particles are greater.

Chemical Reactions and Equations
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Assertion : The following chemical equation,
2C¢Hs+ 70, — 4CO; + 6H,0
is a balanced chemical equation.

Reason : In a balanced chemical equation, the total

number of atoms of each element may or may not

equal on both side of the equation.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(c) Assertion is True but the Reason is False.

In a balanced chemical equation, the total number
of atoms of each element are equal on both sides of
the equation. Hence, the correct balanced chemical
equation is,

2C,Hs+ 70, — 4CO, + 6H,0

Assertion . Fez 03 + 2A1 — AIQ Og + 2Fe

The above chemical equation is an example of
displacement reaction.

Reason : Aluminium being more reactive than iron,

displaces Fe from its oxide.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion (A).

Fe,O;+ 2Al — Al,O;+2Fe is a displacement
reaction, Here, a highly reactive element (Al)
displaces Fe from Fe,O;.

Assertion : Photosynthesis is considered as an
endothermic reaction.

Reason : Energy gets released in the process of
photosynthesis.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.
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(c) Assertion (A) is true but reason (R) is false.

Photosynthesis is considered as an endothermic
reaction because energy in the form of sunlight is
absorbed by the green plants.
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Assertion : In the following chemical equation,
CuO (8) + Zn(s) — ZnO(s) + Cu(s)

Zinc is getting oxidised and copper oxide is getting

reduced.

Reason : The process in which oxygen is added to a

substance is called oxidation whereas the process in

which oxygen is removed from a substance is called

reduction.

(a) Both Assertion and Reason are True and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason
is not the Correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.

(d) Both Assertion and Reason are False.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

Because the reaction involves both oxidation and
reduction in which, CuO is reduced to Cu and Zn is
oxidised to ZnO.

ONE MARK QUESTIONS

What is a balanced chemical equation ?
or

Define a balanced chemical equation.

Comp 2021, 16
A chemical equation in which the number of atoms
of each element involved is the same on the reactant
and product sides is called a balanced chemical
equation.

Chemical Reactions and Equations
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Name the type of chemical reaction which takes
place when quicklime is added to water.

Comp 2021
It is exothermic and combination reaction.
Which one is a chemical change fermentation of
fruit juice or diluting fruit juice 7

Foreign 2010
Fermentation of fruit juice is the chemical change.
Which one is a chemical change rusting of iron or
melting of iron 7

Delhi 2017

Rusting of iron is the chemical change.
Hydrogen and oxygen combine with each other to
form water. Name the reactants and products.

Comp 2014

Hydrogen and oxygen are the reactants. Water is
the product.

The molecular formula of chloride of cation X is
XCl. What is the formula of nitrate of X ?

0D 2011
XNO;
Give the values of z,y, z for the equation :
zHCl+ O — yH20 + 2Cl;y

Foreign 2009
r =4, y=2, z=2

What is meant by skeletal equation ?

0D 2018

Unbalanced chemical equation is called as skeletal
equation.

Write a balanced chemical equation to represent the
following reaction :
Carbon monoxide reacts with hydrogen gas at 340
atm. to form methyl alcohol.

Foreign 2016

340 atm.

CO (g) + 2H. (g) CH,OH (1)

Complete and balance the following reaction :
Fe,Os+ Al —

0D 2007
Fes O3(s) +2A1(s) — Al Os(s) + 2Fe(s)
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Balance the chemical equation:
Pb(NOy),(s) ——— PbO (s) + NO,(g) + 0.(g)

Delhi 2010
2Pb (NO3), (s) ——— 2PbO (s) + 4NO, (g) + O.(g)

Balance the following chemical equation :
FeSO, (s) ——— Fe,04(s) + SO, (g) + SO (g)

Comp 2019

Name the type of the following reaction :
Fe+S — FeS.

Foreign 2006

Combination reaction.

Name the reaction in which two substances react to
form a new substance.
0D 2013

Combination reaction.

What type of reaction occurs in the digestion of
food in our body ?
Delhi 2009

Decomposition reaction.

Which of the following represents an exothermic
reaction ?

(i) CaCO; —=— CaO + CO,
(i) C+ 0, — CO.+ Heat
0D 2014

Second (ii) chemical reaction is an exothermic
reaction.

What is the reaction called in which an element,
molecule or ion is removed by another 7

Foreign 2017
Displacement reaction.

Name the type of reaction involved in the following :
CuSO,+ Zn — ZnSO, + Cu

0D 2006

Displacement reaction.

Identify the component oxidised in the following
reaction :

CuO +H, — Cu+H,O

Delhi 2013
H, is oxidised into H,O.
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What is the reaction in which one substance is
oxidised and the other is reduced called ?

Foreign 2012

Redox reaction.

Name the reaction in which oxygen is removed from
a substance.

Comp 2020
Reduction.

Name the reaction in which oxygen is added to a
substance.
0D 2007

Oxidation.

Arrange iron, zinc and copper in the order of their
increasing reactivity.

Comp 2011
Copper < Iron < Zinc.

Give an example of an exothermic reaction.

CBSE 2010

Burning of natural gas.
CH4 + 202 - COZ + HQO + Heat

White silver chloride turns grey in sunlight. Why 7
0D 2015

White silver chloride turns grey in sunlight due
to decomposition of silver chloride into silver and
chlorine by light.

Name the type of reaction in N, + 3H, — 2NH; .
Comp 2018

Combination reaction.

What changes do you observe in the iron nails and
colour of copper sulphate solution if the iron nails
are dipped in CuSO, solution for 15 minutes 7

or
What happens when an iron nail is put inside copper
sulphate solution ? Write reaction with observation.

Delhi 2007
Iron nails turn brown in colour.

Copper sulphate solution turns light green.
Fe(s) + CuSO.(aq) — FeSO.(aq) + Cu(s)

(Green)
Give an example of a double displacement reaction
(only reaction with complete balanced equation).

Comp 2009
NaCl+ AgNO; — AgCl + NaNO;
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What is the brown coloured gas evolved when lead
nitrate crystals are heated in a dry test tube ?

Delhi 2013
NO, (Nitrogen dioxide).

Give an example of an endothermic reaction.

0D 2015
Decomposition of CaCO; on heating.
CaCO;(s) —=— Ca0 (s) + CO.(g)

When magnesium. ribbon burns in the air and forms
a white ash, is magnesium oxidised or reduced 7

Foreign 2010
Magnesium is oxidised.

In the following reaction identify which one is
reduced and which one is oxidised ?

MnO, + 4HCl — MnCl; + 2H,0 + Cl,

Delhi 2012
MnQO, is reduced and HCI is oxidised.

Identify the substance that is oxidised and reduced
in the reaction :

CuO(s) + Zn(s) — Cu(s) + ZnO(s)
Comp 2017

CuO is reduced and Zn is oxidised.

Name two effects of oxidation in daily life.

0D 2012

The name of effects of oxidation in daily life are
following :

(i) Corrosion,
(ii) Rancidity.

Why do iron articles become brown after some time?

Delhi 2006

Due to corrosion iron articles become brown after
some time.

Name two metals which are corrodised.

0D 2009
(i) Iron
(ii) Copper

Why do the colour and taste of fats and oils change
after sometimes 7

Comp 2012

Due to rancidity the colour and taste of fats and oils
change after sometimes.

Chemical Reactions and Equations
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Write two conditions of corrosion.

0D 2018
(i) Presence of moisture.

(ii) Presence of air (oxygen).

Why are bags of chips flushed with nitrogen gas ?
or
Potato chips manufactures fill the packet of chips
with nitrogen gas. Why 7
CBSE 2010, 16

Nitrogen is an inert gas which prevents chips from
rancidity or oxidation.

Why do silver ornaments lose their shine when kept
for some time 7
Delhi 2019

They get tarnished by reacting with atmospheric
gases to become silver sulphide.

Name the gas that can be used for storage of fresh
sample of chips for a long time.

Comp 2007
Nitrogen.

Complete the missing component/variable given as
X and Y in the following reaction :

Zn(s) + H.SOu(aq) — ZnSO.(X) + Ha(Y)
Foreign 2012
Zn (s) + H.SO, (aq) — ZnSO.(aq) + H:(g)
X = (aq)

and Y = (g

Name the reducing agent in the following reaction :
2MnO, + 4Al — 3Mn + 2A1,0;

Delhi 2014

Alis areducing agent in the above chemical reaction.

A silver spoon is kept immersed in an aqueous

solution of copper sulphate. What change would be

observed in the spoon as well as in the solution ?
Comp 2012

No change will be observed in the silver spoon and
aqueous solution of copper sulphate because silver
is less reactive than copper.

Balance the following chemical equation :
Fe(s) + H,O(g) — Fe;0.4(s) + Ha(g)

0D 2009
3Fe(s) +4H,0(g) — Fe;O4(s) + 4H,(g)
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Identify the type of reaction in the chemical equation
given below :

Na,SO.(aq) + BaCl:(aq) — 2NaCl(aq) + BaSO.(s)

0D 2013

Double displacement reaction.

Give one example of the decomposition reaction.
Write the balanced chemical equation which occurs
on passing electric current. Write the balanced
chemical equation.

Delhi 2009

Electrolysis

QHZO 2Hz + 02

Write one equation for decomposition reaction
which occurs in the presence of light.

Foreign 2012

Sunlight

2AgCl(s) 2Ag(s) + Cl(g)

Write one equation for decomposition reaction
which occurs in the presence of heat.

SQP 2016
CaCO;(s) —=— CaO (s) + CO,(s)

State one industrial application of reduction process.

SQP 2008

It is used in the metallurgical processes for the
refining of metals.

What can be seen when a strip of copper metal is
placed in a solution of silver nitrate 7
0D 2006

Metallic silver is precipitated and a blue solution
containing copper nitrate is obtained.

Cu(s) + 2AgNO;(aq) — 2Ag(s) + Cu(NOs).(aq)

State the type of chemical reaction with chemical
equation which takes place in the following :

Magnesium wire burnt in air.
Foreign 2014

2Mg(s) + O:(g) — 2MgO(g) + Heat
(Combination reaction)

Define the term decomposition reaction.

Delhi 2011
A chemical reaction in which a single compound
decomposes into two or more simpler substances
(elements or compounds) is called a decomposition
reaction).

Chemical Reactions and Equations
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Write the balanced equation for the following
reaction and identify the type of reaction :
Potassium chlorate(s) —— Potassium chloride(s)
+ Oxygen(g)

0D 2010
2KC10, =

Decomposition reaction

2KCl+ 30,

Tell whether respiration is exothermic reaction or
endothermic reaction. Why 7

Comp 2011

Respiration is exothermic because heat is evolved
due to oxidation of glucose with oxygen that we
inhale from the atmosphere.

What do you mean when we say that a substance
has gone rancid ?

SQP 2006

It means that the smell and taste of the substance
have changed.

Identify the type of chemical reaction and write
balanced chemical equation for the following :

On heating copper powder in a china dish, the
surface of copper powder becomes black.

Foreign 2010
2Cu(s) + 0.(g) —— 2CuO (s)

Black
This is a oxidation-reduction reaction.

Identify the type of chemical reaction and write the
balanced chemical equation for the following :

Quicklime reacts vigorously with water releasing a
large amount of heat.

0D 2012
CaO(s) + H,O(l) — Ca(OH), + Heat

This is a combination reaction

State reason for the following : Iron articles loose
their shine gradually.

Foreign 2015

When iron articles come in contact with air,
moisture, acids etc., they loose their shine gradually
and get coated with reddish brown powder. This is
called rusting of iron.

What are antioxidants 7 Why are they added to fat
and oil containing foods 7
Delhi 2013

Anti-oxidants are substances that are used to slow
down or stop the process of the oxidation so that
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the fats and oil containing food do not undergo
rancidity.

Define redox reaction.

SQP 2008
Those chemical reactions in which both oxidation
and reduction occurs simultaneously are known as
redox reactions.

Write the balanced chemical equation for the
following reaction :
Aluminium + Copper chloride — Aluminium
chloride 4+ Copper.

Comp 2009
2A1+ 3CuCl, — 2AICI; + 3Cu

Express the following facts in the form of a balanced
chemical equation :

Barium chloride solution reacts with sodium
sulphate solution to give insoluble barium sodium

sulphate and a solution of chloride.

Delhi 2008
BaCl;(aq) + Na.SO,(aq) — BaSO.(s) + 2NaCl (aq)

TWO MARKS QUESTIONS

Translate the following statement into a balanced
chemical equation.

“When barium chloride reacts with aluminium
sulphate, aluminium chloride and barium sulphate
are formed.”

State the type of this reaction giving reason to
justify your answer.

0D 2024
3BaCls(aq) + Al:(SO4),(aq) ~ 2AICI;(aq) + 3BaSO.4(s)

This reaction is an example of double displacement
(precipitation) reaction.

Since exchange of ions takes place between both the
reactants leading to the formation of a precipitate, it
is an example of double displacement (precipitation)
reaction.

State whether the given chemical reaction is a redox
reaction or not.

Justify: your answer
MHOQ + 4HCl — MnClg + 2HQO + Clg

Chemical Reactions and Equations
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0D 2023

The reaction given in the question is an example of a
redox reaction because the oxidation and reduction
are taking place simultaneously in the reaction.

(i) MnO,+4H" +2° - Mn®" +2H,0

In the above reaction, MnQO, is converted to
Mn®* because addition of electrons takes place
in this reaction, hence we can say that MnQO, is
the compound which is reduced.

Now, 2C1™ = Cly+ 2°7

In the above reaction , Cl™ is oxidized to Cl,
because removal of electrons takes place. Hence,
we can say that the compound which is oxidized
is HCL

Give the chemical name of the ractants as well as
the products of the following chemical eqauation :

HNOg, + Ca(OH)g — Ca (NOJ)Z + HgO

Comp 2021
Reactants — HNO; (nitric acid), Ca(OH); (calcium
hydroxide)
Product — Ca(NOs), (calcium nitrate), H.O
(water).

What is a chemical equation ? Illustrate with an
example.

SQP 2018
The mode of communicating facts in chemical
language about a chemical reaction is called a
chemical equation. For example, the reaction of zinc
with dilute sulphuric acid to produce zinc sulphate
and hydrogen is given by the following chemical
equation :

Zn + H,S0, — ZnSO, + H,

Change the following reactions into balanced

chemical equations.

(i) Manganese dioxide is heated with aluminium
powder.

(ii) Iron is treated with steam.

0D 2015
(i) 3MnO.+ 4Al —— 3Mn + 2A1,0,
(ii) 2Fe+ 3H,0 —— Fe,0, + 3H,

What do you understand by skeletal and balanced
chemical equation ?

Foreign 2010
If the number of atoms of any element in a chemical
equation is not equal on both sides, it is called a
skeletal equation. For example,

Mg + HCl — MgClL. + H.

In a balanced equation, the number of atoms
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1.

125.

126.

121.

of different elements on both sides of a chemical
equation are equal. For example,

Mg + 2HCl — MgCl; + H,

What are the essentials of a chemical equation?

0D 2019
(i) It must refer to an actual chemical reaction.

(ii) It should be molecular. For example, H, O, N
should be written as H,, O,, N,.

(iii) It should be balanced and conform to the law of
conservation of matter.

(i) Rewrite the following equation in a balanced
form:
Fe+ O, — Fe,0;

(ii) Rewrite the following equation indicating that a
solution of lime in water has been used and that
a precipitate is formed in the reaction.

Ca(OH),+ CO, — CaCO, + H,0
Delhi 2006
(1) 4Fe + 302 — 2F62 03

Write the balanced chemical equation for the
following reaction and write the name of the
reaction :

Barium chloride + Aluminium sulphate — Barium
sulphate + Aluminium chloride

SQP 2009

This is a double displacement reaction.

Write balanced chemical equations to represent the
following statements :

(i) Carbon (coke) burns in air to form carbon
dioxide gas.
(ii) A piece of sodium metal on putting in water
forms caustic soda and hydrogen gas.
Comp 2020
(i) C(s) + O:(g) — CO:(g) 1
(i) 2Na(s) +2H,O(l) — 2NaOH (aq) + H.(g) 1

Complete and balance the following ionic equations

(i) CutAg — Cu”"+Ag
(i) Na+H' — Na'+H,

(iii) Sn*" + Hg*" — Sn*" + Hg"
(iv) Fe+ H" — Fe*" + H,

Chemical Reactions and Equations
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Foreign 2017
(i) Cu+2Ag" — Cu’ +2Ag
(i) Na+2H" — Na™ + H,
2Na +2H" — 2Na' + H,
(iii) Sn** + 2Hg* — Sn* + 2Hg’
(iv) Fe + 2H" — Fe* + H,

Translate the following statements into chemical
equations and then balance them :

(i) Calcium disulphide burns in air to give carbon
dioxide and sulphur dioxide.

(ii) Sodium metal reacts with water to give sodium
hydroxide and hydrogen gas.

(iii) Aluminium metal replaces hydrogen from
sulphuric acid and gives aluminium sulphate.

(iv) Ferric oxide oxidises CO to CO. and itself gets
reduced to Fe.

Comp 2013
(i) CS.+ 30, — CO,+ 250,
(i) 2Na-+ 2H,0 — 2NaOH + H,
(ifi) 2A1+ 3H,SO, — AL (SO,); + 3H,
(iv) Fe;0;+3CO — 2Fe + 3CO,

A magnesium ribbon is burnt in oxygen to give a white

compound ‘ X’ accompanied by emission of light.

(a) Write the chemical formula of ¢ X .

(b) Write a balanced chemical equation, when ¢ X’
is dissolved in water.

0D 2008
2Mg + O, — 2MgO
(a) X is MgO
(b) MgO + H,0 — Mg (OH).

Explain electrolytic decomposition with suitable
examples.

Delhi 2013
When electricity is passed through a molten
compound which is ionic nature, then the ions of the
compound separate into components decomposing
the compound.
Example :

2H,O ()

Water

Electricity 2H, (g) + O, (g)

Hydrogen

Decomposition
Oxygen

This is an example of electrolytic decomposition
since a compound is decomposed by passing
electricity through it.

When ferrous sulphate is heated, the green colour
of ferrous sulphate changes to brown due to the
formation of ferric oxide, with a smell of burning
sulphur. Explain the reaction.
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Foreign 2015
The given reaction can be represented as :
2FeSO4 — Fe203 + SOQ T+ SO; T

Ferrous sulphate Ferric oxide Sulphur Sulphur

(green) (brown) dioxide trioxide
Since ferrous sulphate is decomposed, on heating,
into ferric oxide, sulphur dioxide and sulphur

trioxide, this is a thermal decomposition reaction.

Consider the following displacement reactions :

(i) CuSO.(aq) + Fe(s) — FeSO,(aq) + Cu(s)

(ii) FeSO.(aq) +Zn(s) — ZnSO.(aq) + Fe(s)
State which is the most reactive and which is the
least reactive metal out of zinc, copper and iron.

Delhi 2007

(i) In the first reaction, iron displaces Cu from

CuSO0. solution, so iron is more reactive than
copper.

(ii) In the second reaction, zinc displaces iron from
its sulphate solution, so zinc is more reactive
than iron.

Thus, zinc is more reactive than iron which is more

reactive than copper. Thus, zinc is the most reactive

and copper is the least reactive metal.

Below are given two chemical reactions. Which one is
a combination reaction and which is a displacement
reaction ?

(i) 2KBr(aq)+ Cl:(aq) — 2KCl(aq) + Br:(aq)

(ii) Fe(s) + S(s) — FeS(s)

SQP 2009
(i) Displacement reaction.
(ii) Combination reaction.
What are oxidation reactions ?
Foreign 2011

It is a process in which (a) oxygen or any

electronegative element is added up, or (b) hydrogen

or any electro positive element is removed, or (c)

electrons are released. Examples are :

(a) Sulphur burns in air with a blue flame to form
sulphur dioxide. We see that oxygen is added up

to sulphur.
S(s) + 0:(g) — SO:(g)

Sulphur Oxygen Sulphur dioxide

(Addition of oxygen to sulphur)

Hydrogen sulphide combines with iodine to give
hydrogen iodide and sulphur.
H.S+ LL— 2HI+ S

Hydrogen  Iodine Hydrogen  Sulphur

iodide

(Removal of hydrogen from H.S)

sulphide

Chemical Reactions and Equations
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(¢) Sodium atom ionises to give Na’ ions.
Na — Na" +e (Release of electron)

Sodium atom Sodium ion

Classify the following on the basis of type of
chemical change :

(i) C+0,— CO,

(ii) CaCO; — CaO + CO,

(iii) H.S + Cl, — 2HCI + S

(iv) NaBr + AgNO; — AgBr + NaNO,

SQP 2015
(i) Combination reaction.
(ii) Decomposition reaction.
(iii) Displacement reaction.
(iv) Double decomposition reaction.
“Oxidation and reduction processes occur

simultaneously.” Justify this statement with the
help of an example.
0D 2012

In the following reaction one substance gets oxidised
and the other gets reduced. So, oxidation and
reduction occur simultaneously.

Oxidation

| '

Fe,0,(s) + 3CO(g) — 2Fe + 3CO,(g)

| }

Reduction

“Barium chloride reacts with aluminium sulphate
to give aluminium chloride and a precipitate of
barium sulphate.”

(i) Translate the above statement into a chemical
equation.

(ii) State two types in which this reaction can be
classified.
Delhi 2014
(i) 3BaClL+ AL(SO.); — 2AICL + 3BaSO,
(ii) (a) Double displacement reaction.

(b) Precipitation reaction.

Why do we store silver chloride in dark coloured
bottles 7 Explain in brief.
0D 2016

Silver chloride on exposure to sunlight may
decompose as per the following reaction :

2AgC] Sunlight 2Ag + Cl2
Therefore, it is stored in dark coloured bottles.
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(i) Define photochemical reaction.
(ii) Write the balanced equation for the following
reaction and identify the type of reaction :

Potassium bromide + Barium iodide — Potassium
iodide + Barium bromide.

Comp 2010

(i) A decomposition reaction which takes place
in presence of sunlight is called photochemical
reaction.

(ii) 2KBr + Bal, — 2KI + BaBr
Double displacement reaction.

“A solution of potassium chloride when mixed with
silver nitrate solution, an insoluble white substance
is formed.”

(i) Translate the above statement into a chemical
equation.

(ii) State two types for this reaction.

or

A solution of potassium chloride when mixed with
silver nitrate solution, an insoluble white substance
is formed. Write the chemical reaction involved and
also mention the type of the chemical reaction.

Foreign 2008
(i) KCl(aq) + AgNO;(aq) — AgCl(s) + KNO;(aq)
(ii) (a) Double displacement reaction.
(b) Precipitation reaction.

What is meant by thermal decomposition reaction ?
Explain with an example.

0D 2013
Decomposition reaction carried out by heating is
called thermal decomposition reaction.
For example,
CaCO; —=— CaO + CO,

An aluminium can is used to store ferrous sulphate
solution. It is observed that in few days holes
appeared in the can. Explain the observation and
write chemical equation to support your answer.

Comp 2015
Displacement reaction occurs.

Reason Aluminium is more reactive than

iron. Aluminium sulphate is formed and iron is
precipitated out.
Equation :

3FeSO, + 2A1 — Al,(SO.,); + 3Fe

Chemical Reactions and Equations
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Aqueous solutions of lead nitrate and potassium
iodide are mixed together. What change in colour
will you observe? Write a balanced equation for the
reaction and the type of reaction.

0D 2010
Yellow colour forms.

Pb(NOs).+ 2KI — Pbl, + 2KNO;

Double displacement reaction.

What would you observe when zinc is added to a
solution of iron (II) sulphate. Name the type of
reaction and write the chemical equation.

Delhi 2007

Green coloured solution turns colourless and iron
metal is deposited.

Zn (s) + FeSO,(aq) — Fe(s) + ZnSO, (aq)

A small amount of ferrous sulphate is heated in a
hard glass test tube.

(i) Write the equations involved in the above
reaction.

(ii) What type of reaction is taking place ?

Delhi 2013
(1) 2FGSO1 — FGQO;; + SOz + SO:;
(ii) Thermal decomposition.

What is a redox reaction ? Write down a chemical
equation representing it.

Comp 2016

The reaction in which one reactant get oxidised
while the other, get reduced is called redox reaction.

Oxidation

| !

MgO + H, —= Mg+ H,0

| !

Reduction

Define combination reaction. Give one example of a
combination reaction which is also exothermic.

SQP 2009, 12

When two or more than two substances combine
and form a single substance, it is called combination
reaction.

CaO + H,0 — Ca(OH). + Heat

A white solid when dropped in water produces a
hissing sound. What the solid may be 7 Give the
chemical reaction for above. Name the product
formed.
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Foreign 2013, 11
White solid is quick lime (CaO).
CaO(s) + H.O (1) — Ca(OH).(aq) + Heat

Quick lime Slaked lime

Name two salts that are used in black and white
photography. Give reactions when they are exposed
to light.
Delhi 2006
AgCl and AgBr
2AgCl(s)

2AgBr (s)

Sunlight

2Ag(s) + Cl(g)
2Ag(s) + Br:(g)

Sunlight

When the powder of a common metal is heated

in an open china dish, its colour turns black.

However, when hydrogen is passed over the hot

black substance so formed, it regains its original

colour. Based on the above information answer the
following questions :

(i) What type of chemical reaction takes place in
each of the two given steps ?

(ii) Name the metal initially taken in the powder
form. Write balanced chemical equations for
both the reactions.

Comp 2009

(i) Oxidation and Reduction.

(ii) Metal : Copper.

Reaction :
2Cu+ 0, — 2Cu0O
CuO+H, — Cu+H.0

What happens when a strip of zinc is dipped into
copper sulphate solution ? Write the balanced
chemical equation of the reaction.

0D 2010
Zn displaces Cu from CuSO, solution.
CuSO. solution becomes colourless.
Zn (s) + CuS0.(aq) — ZnSO,(aq) + Cu(s)

Define double displacement reaction with the help
of an example.

Delhi 2008

A reaction in which there is an exchange of ions
between the reactants is called double displacement
reaction.

Example :
Na,S0,(aq) + BaCl,(aq) — BaSO.(s) + 2NaCl(aq)

Identify the substance oxidised and the substance
reduced in the following reactions :

(i) MnO.+4HCl — MnCl, + 2H.0 + Cl,
(ii) CuO+H, — Cu+H.0

Chemical Reactions and Equations
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SQP 2012
Oxidised : HCI, H.
Reduced : MnO,, CuO

In the electrolysis of water;

(i) Name the gases collected at the cathode and
the anode.

Why is a few drops of dil. H.SO, added to the
water ?

(i)

Foreign 2014

(i) Cathode : Hydrogen
Anode : Oxygen
To make water a better conductor of electricity.

(a) Why is combustion reaction an oxidation
reaction?

How will you test whether the gas evolved in a
reaction is hydrogen?

Comp 2017

(a) Combustion reaction is an oxidation reaction
because it is always carried in the presence of
air or oxygen.

CH.(g) +20.(g) — CO:(g) + 2H.0(])
Bring a burning match stick close to the mouth
of the tube from which hydrogen gas escapes.
The gas will immediately catch fire and this will
be accomplished by pop sound.

Name the reducing agent in the following reaction :
3MHOZ + 4A1 — 3Mn + 2A12 O;}

State which is more reactive, Mn or Al and why ?

Delhi 2013
3MnO, + 4A]l — 3Mn + 2A1,0;

In the above reaction, aluminium is being oxidised.
The element which is oxidised is a reducing agent.
So, Al in the above case is a reducing agent.

Al is more reactive as it is placed higher in the
activity series.

Classify the following as exothermic and endothermic
reactions :

(a) Photosynthesis
(b) Respiration
(¢) Burning of natural gas
(d) Electrolysis of water
0D 2011
a) Photosynthesis : Endothermic reaction.
b)

(
(b) Respiration : Exothermic reaction.

(c) Burning of natural gas : Exothermic reaction.
(

d) Electrolysis of water : Endothermic reaction.
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A thin zinc plate was kept in a glass container
having CuSO, solution. On examining it was found
that the blue colour of the solution is getting lighter
and lighter. After a few days when the zinc plate
was taken out of the solution, a number of small
holes were noticed in it. State the reason and write
chemical equation of the reaction.

SQP 2016

Zn metal from zinc plate was dissolved in solution
which replaced copper from CuSO, solution as zinc
is more reactive than copper. As a result, a number
of holes were noticed in zinc plate and blue colour
of the CuSO, solution becomes lighter.

Zn (s) + CuS0.(aq) — ZnSO,(aq) + Cu(s)

On adding dilute HCl to copper oxide powder,
the solution formed is blue-green. Predict the new
compound which imparts a blue-green colour to the
solution.

Delhi 2011, 07
The new compound formed is copper (II) chloride
CuCl,, which imparts blue-green colour to the
solution.

CuO + 2HCl — CuCl, + H,O

Blue — green
Identify the substance oxidised, substance reduced,
oxidising agent and reducing agent.
MnO, + 4HCl — MnClL + 2H,O + Cl,

Foreign 2014, OD 2012
Substance oxidised : HC1
Substance reduced : MnO,
Oxidising agent : MnQO,
Reducing agent : HCI

Aluminium is a reactive metal but is still used for
packing food articles. Why ?

Delhi 2015
Aluminium is quite reactive, when it is kept in air
or oxygen for sometime, the upper surface gets
converted into its oxide called aluminium oxide
(A1, O;), which gets deposited as a thin coating on
the surface of the metal. This aluminium oxide is
passive. Therefore, the metal is used for packing
food articles which do not get spoiled in the foil.

When a green iron salt is heated strongly, the

colour finally changes to black and odour of burning

sulphur is given out.

(a) Name the iron salt.

(b) Name the type of reaction that takes place
during the heating of iron salt.

Chemical Reactions and Equations
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0D 2010
(a) Ferrous sulphate.

(b) Decomposition reaction.

State the kind of chemical reactions in the following
samples :
(a) Digestion of food in stomach.
(b) Combination of coal in air.

Comp 2007
(a) Decomposition reaction.

(b) Combination reaction.

When hydrogen gas burns in presence of oxygen,
water is formed and when water is electrolysed then
hydrogen and oxygen gases are produced. State the
kind of reaction that takes place.
(a) in the first case
(b) in the second case.

Delhi 2009

(a) Combination reaction.

(b) Decomposition reaction.

Give one example of a redox reaction which is also
a displacement reaction.
Delhi 2017

Zn0+C — Zn+ CO

The reaction of zinc oxide with carbon is a redox
reaction as well as a displacement reaction. This is
a redox reaction because zinc oxide is reduced to
zinc (by losing oxygen) whereas carbon is oxidised
to carbon monoxide (by gaining oxygen). This is a
displacement reaction because carbon is displacing
zinc from zinc oxide to form zinc metal and CO.

Which two observations will be made when
quicklime is added to water ?

Comp 2006
(i) Reaction takes place vigorously.

(ii) A large amount of heat is produced.

What is observed when carbon dioxide gas is passed

through lime water :

(i) For a short duration.

(ii) For a long duration.

Foreign 2016

(i) For short duration : Lime water turns milky
due to the formation of CaCO;.

Ca(OH).(aq) + CO.(g) — CaCO;(s) + H.O(])
White ppt.

(ii) For long duration : A clear so<lutiopn) is obtained
due to formation of calcium bicarbonate which
is soluble in water.

CaCO;(s) + H.O (I) + CO:(g) — Ca(HCO;):(aq)

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznrt
https://cb.suraj.click/cbjescqbamznrb

NODIA

168.

169.

110.

m.

112.

State what happens when zinc granules heated
with sodium hydroxide solution. Write the balanced
chemical equation for the reaction. Name the main
product formed in this reduction.

0D 2011
When zinc granules are heated with NaOH solution,
sodium zincate is formed with the evolution of
hydrogen gas.
2NaOH (aq) + Zn (s) ——— Na,ZnO, (aq) + H.(g)
The main product formed in this reaction is H, gas.

When potassium iodide solution is added to
a solution of lead(II) nitrate in a test tube, a
precipitate is formed.

(i) State the colour of this precipitate.
(ii) Name the compound precipitated.

(iii) Write the balanced chemical equation for this
reaction.

SQP 2015, Comp 2013
(i) Yellow
(ii) Lead(II) oxide.
(iii) Pb(NOs).(aq) + 2KI(aq) —
PbL (s) + 2KNO; (aq)

yellow

What is a combination reaction 7 State one example
giving balanced chemical equation for the reaction.

Foreign 2016, 09

A chemical reaction in which two or more substances
(elements or compounds) combine to form a single
substance is called combination reaction.

Example : 2H,(g) + O:(g) — 2H,0(])

Select (i) Combination reaction and (ii)
decomposition reaction from the following chemical
equations :

(a) C+0,— CO:

(b) NaBr+ AgNO; — AgBr + NaNO;
(c) CaCO; —— CaO + CO,

(d) H.S+ ClL — 2Hcl+ S

Comp 2011
(i) Reaction (a) is combination reaction.

(ii) Reaction (c) is decomposition reaction.

Complete and balance the following:
(i) P+0;—
(ii) MnSO,+ H.S —
0D 2006
(i) P,+50,— 2P0;
(i) MnSO,+ H,S — MnS + H,SO,

Chemical Reactions and Equations
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Write balanced equation for each of the following :
(i) Chlorine gas burns in hydrogen gas to give
hydrogen chloride.
(ii) Hydrogen sulphide burns in air to give water
and sulphur dioxide.
Delhi 2017
(i) Cl.+H,— 2HCI
(ii) 2H.S + 30, — 2H,0 + 280,

List four observations that help us to determine
whether a chemical reaction has taken place.

0D 2013
(i) Evolution of a gas.
(ii) Change in temperature.
(iii) Change in state.
(

iv) Change in colour.

Identify the type of each of the following reactions.
Also write balanced chemical equation for each.

(i) The reaction mixture becomes warm.

(ii) An insoluble substance is formed.

Delhi 2012
(i) It is a combination reaction.
CaO(s) + H,O (I) — Ca(OH):(aq) + Heat
(ii) It is a double displacement reaction.
Na,SO.(aq) + BaCl:(aq) — BaSO,(s)
+2NaCl(aq)

Write a balanced chemical equation to show the
chemical change that occurs when magnesium
ribbon is burnt in air. Name the product formed and
mention the characteristics of the flame produced.

Delhi 2016
2Mg + O, — 2MgO
The product formed is magnesium oxide.

Magnesium burns producing a brilliant white light tour.

Express the following facts in the form of a balanced

chemical equation :

(i) When a strip of copper metal is placed in a
solution of silver nitrate, metallic silver is
precipitated and a solution containing copper
nitrate is formed.

Barium chloride solution reacts with sodium
sulphate solution to give insoluble barium
sulphate and a solution of sodium chloride.

0D 2010
(i) Cu(s)+2AgNO;(aq) — 2Ag+ Cu(NOs).(aq)
(ii) BaCl:(aq) + Na,SO,(aq) —
BaSO0.(s) + 2NaCl(aq)
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118.

19.

180.

181.

182,

Define a chemical equation. What is an unbalanced
equation called 7 What law covers the balancing of
a chemical equation ? State it.

Comp 2013
A chemical equation is a shorthand representation
of a chemical reaction using the symbols and
formulae of substances involved in the reaction.
An unbalanced chemical equation is called skeletal
chemical equation. The law of conservation of mass
governs the balancing of a chemical equation.

States that, “mass can neither be created nor
destroyed in a chemical reaction.”

Reverse of the following chemical reaction is not
possible :

Zn (s) + CuS0.(aq) — ZnSO,(aq) + Cu(s)
Justify this statement with reason.
Foreign 2011
Zn (s) + CuSO,(aq) — ZnSO,(aq) + Cu(s)
The reverse of the above reaction is not possible

because Cu is less reactive than Zn. So, it cannot
displace Zn from its salt solution.

State the type of chemical reactions with chemical
equations that take place in the following :

(i) Magnesium wire is burnt in air.

(ii) Electric current is passed through water.

Delhi 2014
(i) 2Mg(s) + O:(g) — 2MgO (s)
This is a combination reaction.
(ii) 2H.O o™ . 9H, (g) + 0:(g)

Giving chemical equation answer the following:
(a)
(b)

What happens when copper is heated in air 7
What happens when the product obtained in
above reaction is heated in hydrogen?

0D 2007

2Cu + 0, —— 2Cu0
A black coating is formed.

CuO +H, —*— Cu+ H.0
Black coating turns brown.

(a)
(b)

What is the colour of FeSO,-7H.O crystals ?
How does this colour change upon heating ? Give
balanced chemical equation for the change.
Delhi 2010

FeSO,-TH.O is given in colour and loses water of
crystallisation when it is heated. It is then decomposed
to give Fe,O; (brown coloured), SO, and SO;.

FeSO,- 7H,0 —— FeSO, + TH,O

2FeS0.(s) — Fe,05(s) +S0:(g) + SOs(g)

Chemical Reactions and Equations
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(a) Why is combustion reaction an oxidation
reaction?
(b) How will you test whether the gas evolved in a
reaction is hydrogen ?
Comp 2006

Combustion reaction is an oxidation reaction
because it is always carried in presence of air or
oxygen.

(a)

(b) Bring a burning match stick closed to the mouth
of the tube from which hydrogen gas escapes.
The gas will immediately catch fire and will be

accompanied by pop sound.

You must have tasted or smelt the containing food
materials left for a long time. Such foods taste and
smell bad. What is the reason for this, and the name
given to the phenomenon 7 List two measures taken
at home to prevent it.

Foreign 2009
It happens due to oxidation of fatty matters
contained in the food and this phenomenon is
known as rancidity.
Measures of prevention :
(i) Keeping such food materials in air tight
containers.

(i) Refrigeration of such food materials.

Write two examples of every day life, where redox
reactions are taking place.

Delhi 2017

(i) Silver jewellery tarnishes due to reaction of
H.S gas of the air and silver is oxidised to silver
sulphide.

(ii) In rusting of iron, iron is oxidised to iron oxide.

Food items can be preserved for longer time when
kept in a refrigerator. What is the reason behind
this fact?

Comp 2011

At lower temperature, the oxidation process of the
food items gets slowed down. Hence, these food
items can be preserved for longer time.

A student has been collecting silver coins and
copper coins. One day she observed a black coating
on copper coins. Which chemical phenomenon is
responsible for these coatings? Write the chemical
name of black and green coatings.

Foreign 2009

The phenomenon responsible for these coatings is
corrosion. Silver gets black coating of silver sulphide
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when it reacts with hydrogen sulphur in the air.

Copper gives a green coating of copper carbonate
when it reacts with moist carbon dioxide in the air.

THREE MARKS QUESTIONS

Define a decomposition reaction. Write chemical
equation for the reaction that occurs when lead
nitrate is heated strongly in a boiling tube.

(ii) In electrolytic decomposition of water two gases
are liberated at the electrodes. Give the mass
ratio of the gas liberated at the cathode and at
the anode.

188. (i)

0D 2024

(i) The reactions in which a single reactant breaks

down to form two or more substances in pres-

ence of heat, light or electricity are known as
decomposition reactions.

Heat

2Pb(NOs), (s) > 2PbO(s) + 4NOs (g) + Os(g)

Lead nitrate Lead oxide Nitrogen Oxygen
(Yellow) dioxide
(Brown)
.. Electricity
Cathode Anode

Mass of H, evolved at cathode =2 X 2=4g
Mass of O, evolved at anode =1 X 32 =32¢g
Mass of H, : Mass of O, =4:32=1:8

189. Identify the type of each of the following reactions
stating reason for your answers :

(a) Fe;O;+2A1 — Al,O;+ 2Fe + heat
(b) Pb(NO,),+ 2Kl — Pbl, + 2KNO,
(c) ZnCO, —=— ZnO + CO,

Comp 2021
(a) Chemical reaction (A) is a single displacement
reaction. Aluminium (Al) being more reactive
then iron (Fe) displaces less reactive metal Fe
from its compound Fe,O;. This displacement is
highly exothermic and releases a lot of heat.
(b) Double displacement reaction in this double
displacement  reaction, two  compounds
Pb(NOs). and Kl react by exchange of ions
to form two new compounds, lead iodide
and potassium nitrate. For example Pb* of
Pb(NOs), react with 21" of 2Kl to form Pbl,
. Similarly 2K* of 2Kl react with 2(NO3) of
Pb(NO;) to form 2KNO;. In this reaction
Pbl; is formed as a precipitate (an insoluble
solid) which separates out from the solution so
this reaction is also precipitation reaction.

Chemical Reactions and Equations

Chap 1

(c) Thermal decomposition reaction in this reaction
a single compound zinc carbonate (ZnCO;)
when heat breaks down into two compounds zinc
oxide (Zn0O) and carbon dioxide (CO,). When a
decomposition reaction is carried out by heating,
it is called. Thermal decomposition reaction.

190. When hydrogen sulphide gas is passed through a

191.

blue solution of copper sulphate, the colour of the
solution fades and a black precipitate is obtained.

(a) Name the type of reaction mentioned above.

(b) Why does the colour of the solution fade away ?

(c) Write the chemical name of the black precipitate
formed.

(d) Give the balanced chemical equation for the
reaction involved.

SQP 2021

When hydrogen sulphide gas is passed a blue

solution of copper sulphate, the blue colour of the

solution fades and a balck precipitate of copper
sulphide is formed alongwith sulphuric acid.

(a) The type of the reaction mentioned above is
double displacement reaction.

(b) The blue colour of copper sulphate fades due
to its reaction with hydrogen sulphide gas and
results into the formation of colourless solution
of sulphuric acid.

(¢) The chemical name of black precipitate is
copper sulphide.

(d) H:S(g) + CuSO.(aq) — CuS(s) |+ H,SO.(aq)

Copper Sulphide
(Black)

Hydrogen sulphide  Copper sulphate solution Sulphuric acid

gas (Blue)

Study the figure given below and answer the
following questions :

Oxygen /1\ /x\ Hydrogen
Test 5
tube —1°%] %0 Bubbles
M [ o 00Ol A
Water —— L !
Graphite
rod

Anode <— Cathode
6V

Battery
Switch
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(a) Name the process depicted in the diagram.

(b) Write the composition of the anode and the
cathode.

(c) Write the balanced chemical equation of the
reaction taking place in this case.

(d) The reaction does not take place if a few drops
of dilute sulphuric acid are not added to water.
Why?

SQP 2018

(a) Electrolytic decomposition of water/electrolysis
of water.

(b) The gas collected at cathode is hydrogen and it
is double the volume of than that of oxygen.
The gas collected at anode is oxygen which has
volume half than that of hydrogen.

The deficiency of iodine in the diet of a person
produces less thyroxine hormone and causes
goitre.

The deficiency of insulin hormone in the body
causes a disease known as diabetes.

() 2H.0 () —g— 2Ha(g) + Ou(g)

(d) The reaction does not take place if a few drops
of dilute sulphuric acid are not added to water.
Water is not a good conductor of electricity
sulphuric acid is added in the water to make, it
a good conductor of electricity.

Current

192. In the electrolysis of water :

(a) Name the gases liberated at anode and cathode.

(b) Why is it that the volume of gas collected on
one electrode is two times that on the other
electrode?

(¢) What would happen if dil. H,SO, is not added
to water ?
SQP 2020
(a) Gas liberated at anode — Oxygen

(b) On electrolysis water decomposes into hydrogen
and oxygen :

2H,0 (I) 2H:(g) + O:(g)
Water decomposes to hydrogen and oxygen in

the ratio of 2 : 1 by volume. The double volume
collected is hydrogen.

Electric

Current

(c) If dilutes sulphuric acid is not added to water,
electrolysis will not take place as water is not
a good conductor, if distilled water is used.
Otherwise otherwise also conductivity will be
very low if tap water is used. Sulphuric acid is
added to water to make it a good conductor.

Chemical Reactions and Equations
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Lead nitrate solution is added to a test tube
containing potassium iodide solution.

(a) Write the name and colour of the compound
precipitated.

(b) Write the balanced chemical equaiton for the
reaction involved.

(c) Name the type of this reaction justifying your
answer.

Comp 2019
(a) When lead nitrate solution is added to a test
tube containing potassium iodide solution, a
yellow precipitate of lead iodide is produced
along with potassium nitrate solution.
(b) Pb(NO,).(aq) + 2Kl (aq) — Pbl.(s) + 2KNO,

Lead iodide (vellow ppt.) Lead iodide Potassium nitrate

(¢) The reaction is double displacement. In this

double displacement reaction, two compounds,
lead nitrate solution, two compounds, lead
nitrate solution and potassium iodide solution
react to form two new compounds, lead iodide
and potassium nitrate. An exchange of ions
takes place in this reaction.
For example, the lead ions (Pb*") of lead nitrate
react with iodide (1) of potassium iodide to form
a new compound lead iodide (Pb*'1 or Pbl,).
Similarly, the potassium ions (K*) of Potassium
iodide react with the nitrate ions (NO¥) of
lead nitrate to form new compound, potassium
nitrate (K"NO” or KNOs). Lead iodide (Pbl.)
is formed as an insoluble yellow precipitate so it
is also called precipitation reaction.

1 g of copper powder was taken in a China dish
and heated. What change takes place on heating
? When hydrogen gas is passed over this heated
substance, a visible change is seen in it, Give the
chemical equations of reactions, the name and the
color of the products formed in each case.

Delhi 2019

When 1 g of copper powder was heated in a China
dish, a black coating is formed on the surface of
copper of copper (ii) oxide or cupric oxide.

2Cu(s) + 0.(g) —=— 2CuO (s)

(Black)
The name of product is copper (ii) oxide and it is
black in colour. When hydrogen gas is passed over
copper (ii) oxide. CuO reduced to copper.
CuO (s) + H,(g) ——— Cu(s) + H,O(])
The product formed is Cu and its colour is reddish
brown.

Explanation : In the first reaction
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195.

196.

191.

Oxidation

/

Cu+ O, — 2Cu0

Copper has been oxidised to CuO. Since oxygen is
added, it is an oxidation reaction and oxygen is the
oxidising agent.

In the second reaction CuO has reacted with H,
since, oxygen has been removed, it is a reduction
reaction and hydrogen is the reducing agent.

Reduction

Reduction

| '

Cu+ H, — Cu+ HO

|

Oxidation

What does a balanced chemical equation convey ?

Delhi 2018
A balanced chemical equation conveys the following
informations :
(i) Formulae of substances taking part in chemical
reaction, i.e., reactants.
(ii) Formulae of substances produced in the
reaction, i.e., products.
(iii) The relative number of molecules of reactants
and products.
(iv) The relative masses of reactants and products.

(v) The relative volumes of gaseous substances
involved in the reaction.

What is a thermochemical equation ? Give two
examples.

0D 2009

An equation in which information about heat change
is included is called a thermochemical equation. In
such an equation, it is very important to indicate
the physical state of the various species involved.

Examples :
(ii) C (graphite)

+2H,(g) — CH.,(g) AH =+ 74.25kJ

Write and balance the following questions presented

to you as written statements :

(i) Magnesium carbonate plus hydrochloric acid
produces magnesium chloride plus water plus
carbon dioxide gas.

Chemical Reactions and Equations

198.

199.
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(ii) Aluminium plus chlorine produces

aluminium trichloride..

gas

(iii) Nitrogen plus hydrogen produces ammonia.

Delhi 2016
(i) MgCO;+ HCl — MgCl, + H,O + CO,
MgCO; + 2HC1 — MgCl, + H,0 + CO,
(ii) Al+ CL(g) — AICI
2A1+ 3CL, — 2AICI,
(iif) N, + H, — NH,
N, + 3H, — 2NH,

In an experiment 20 g of zinc (A) was reacted with
20 g of iodine (B) in a 250 ml beaker containing
50 ml water. Reaction proceeded with evolution of
heat and at the end, reaction mixture did not give
any colour on adding starch solution, but some zinc
was found settling at the bottom.

Zn (s) + 1,(s) — Znl.(s) + heat

(i) Is the reaction endothermic or exothermic ?

(ii) Out of the two reactants, Zn(s) and I,(s), which
one is left unreacted ? Why?

(iii) How much of (A) and (B) should he taken so
that no reactant is left out at the end of the
reaction ?

Comp 2019

(i) Exothermic.

(ii) Zinc is left unreacted because zinc was found
settling at the bottom and also no iodine is left
behind as the resulting mixture gives no colour
on adding starch solution. It is so because 20 g
of iodine does not provide requisite number of
atoms fir complete consumption of atoms given
by 20 g of zinc.

(iii) Weight of (A) and (B) should be taken so that
both provide equal moles. For 65.4 g of Zn (At.
wt. of Zn = 65.4, 254 g I, needs to be taken
(At. wt. of I, =127).

Give chemical explanation for evolution and
absorption of heat in a chemical reaction.
Foreign 2017

We know that atoms in the molecule of an element
or a compound are held together by chemical bonds.
During a chemical reaction, bonds between atoms
of reactants are broken and then new bonds are
formed between the atoms of the products. When
bonds are broken, energy is absorbed and when new
bonds are formed, energy is released.
(i) If the energy released during the formation of
new bonds is more than the energy used up
during breaking the old bonds, the overall

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznlt
https://cb.suraj.click/cbjescqbamznlb

Chap 1

reaction will be exothermic.

(ii) If the energy released during the formation of
new bonds is less than the energy required to
break the bonds, the overall reaction will be
endothermic.

200. Name three chemical reactions in which heat is

201.

202.

evolved and three chemical reactions in which heat
is absorbed.

Delhi 2013
Exothermic reactions :

(i) Oxidation of methane in the presence of air.
CH, (g) + 20.(g) — CO.(g) + 2,0 (1) +890.0 kJ

(ii) Formation of sulphur trioxide.
250, + O, — 250; + 46.9 kcal

(iii) Oxidation of ammonia.
4ANH; + 50, —— 4NO + 6H,O + 21.5 keal

Endothermic reactions :

(i) Formation of hydrogen iodide
H.(g) + L(g) — 2HI(g) — 51.9kJ

(ii) Decomposition of calcium carbonate
CaCO;(s) — CaO(s) + CO.(g) — 177.8 kJ

(iii) Formation of carbon disulphide

C(s) + 2S(s) — CS.(1) — 92kJ

Illustrate an experiment in support of a combination
reaction.

0D 2010

A piece of clean magnesium wire is held with a
pair of tongs. It is heated over a Bunsen burner.
It will be seen that the wire burns with a dazzling
light and forms a white powder. The white powder
is magnesium oxide, which is formed by the
combination of magnesium with oxygen present in
the air.

2Mg(s) + O:(g)

Combination

2MgO (s)

reaction

Illustrate an experiment to support a displacement
reaction.

Delhi 2007

Some silver nitrate solution is taken in a test tube.
The solution is colourless. A strip of copper is added
into it (see Fig.). After some time it is observed
that some shining crystals have deposited on the
strip and the solution becomes bluish. This is due
to the fact that copper replaces silver in the solution
and forms bluish copper nitrate solution. In turn,
shining crystals of silver deposit on the copper strip.

Chemical Reactions and Equations

Page 43

N

— Copper
strip
Silver —
crystals [--
— Silver ik
nitrate --
solution -

203. Design an activity to show a decomposition reaction

in which light is used to decompose a reactant.
Write chemical equation for the reaction and state
its one use.

Comp 2010
Activity :

e Take about 2 g silver chloride in a china dish.

e Note down its colour.

e Place this china dish in sunlight for some time.

e Observe the colour of the silver chloride after
some time.

e You will see that white chloride turns grey in
sunlight. This is due to decomposition of silver
chloride into silver and chlorine by light.
2AgCl(s) —— 2Ag(s) + Cl.

This reaction is used in black and white photography.

204. Draw a labelled schematic diagram to show the

electrolysis of water. Why is the amount of gas
collected in one of the test tubes in this activity is
double of the amount collected in the other ?

Foreign 2013
TR A ’
(o)
L —1°0 190 [
S oo A
Water ——
f Graphite
d
Rubber | / ro
stopper
Anode <— Cathode
6V
‘)\,\/\/-1 Battery
Switch

Figure : Electrolysis of water
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205.

206.

201.

Composition of water is H.O, i.e., it has 2 hydrogen
atoms and 1 oxygen atom. Therefore, ratio of
volumes of the two is 2 : 1.

A, B and C are three elements which undergo
chemical reactions according to the following
equations :
A,0;+ 2B — B.O; +2A
3CSO,+ 2B — B:(S0.); + 3C
3CO0+2A — A,0,+3C
Answer the following questions with reasons :
(a) Which element is the most reactive ?
(b) Which element is the least reactive ?
(¢c) What is the type of reactions listed above ?

0D 2014

(a) B as it displaces both A and C from their
solution.

(b) C as it is displaced by both A and B.

(c) displacement reactions

Take 2 g silver chloride in a china dish and place it
in sunlight.

(a) Observe the colour of silver chloride after some
time.

(b) What type of reaction does take place ?

(c) Write the
observation.

chemical reaction for above
or

What change will you observe if white silver chloride
is placed in sunlight ? Write an equation for the
reaction and the type of the reaction.

Delhi 2012

(a) Initially silver chloride was white and after the
exposure to sunlight it turned grey.

(b) Decomposition reaction.
(c) 2AgCl —"*— 2Ag+Cl,

Take a small amount of calcium oxide or quick lime
in a beaker and slowly add water to this.

(a) Is there any change in temperature ?
(b) What type of reaction is taking place ?

(¢) Write chemical equation for above reaction.

Comp 2010
(a) Yes, there is a change in temperature.
(b) Exothermic reaction.
(¢) CaO + H,O — Ca(OH).+ Heat

Chemical Reactions and Equations

208.

209.
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Name the type of chemical reaction represented by
the following equations :

(i) CaCOs(s) —=— CaO (s) + CO.(g)
(ii) CaO(s)+H.O(l) — Ca(OH).(aq)
(iii) Zn(s) + H.SO,(aq) — ZnSO.(aq) + H.(g)
Delhi 2008
(i) Decomposition reaction/endothermic.
(ii) Combination reaction/endothermic.

(iii) Displacement reaction.

Identify the substances that are oxidised and that
are reduced in the following reactions :

(i) ZnO+C—Zn+CO

Foreign 2006
Substances oxidised | Substances reduced
(i) |C ZnO
(iii) | HC1 MnO,

When a water insoluble substance X is added to
dilute hydrochloric acid, a colourless and odourless
gas is evolved. When the gas is passed through lime
water, it turns milky. Write the chemical formula of
X and the chemical equations involved.

Comp 2011, 07
X is CaCOs; (calcium carbonate)
CaCO; + 2HCl — CaCl, + H,O + CO,

(Calcium (Calcium

carbonate) chloride)

Ca(OH)2 + COZ — 03003

(Calcium (Calcinm

hydroxide) carbonate)

(Insoluble)

CaCOB + 2HCl — Caclz + HQO + COQ
Ca(OH)_) + COZ — CaCO;;

(i) Write the balanced chemical equation for the
reaction. Name the reaction.

(ii) What is the colour of the precipitate formed
and name the products formed in the reaction?

(i) Pb(NO3;).(aq) + 2KI(aq)
— Pbl,y(s) + 2KNO;(aq)

The reaction is called precipitation reaction as
solid Pbl, is formed.
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212,

213.

214

(ii) Yellow colour precipitate of Pbl, is formed.
Pbl,-lead iodide, KnO3-Potassium nitrate.

Account for the following :
(a) White silver chloride turns grey in sunlight.

(b) Brown coloured copper powder on heating in
air turns into black coloured substance.

0D 2013

(a) Due to decomposition of silver chloride into
silver and chlorine in presence of sunlight.
2AgCl —=— 2Ag + Cl,

(b) Due to the oxidation of copper powder to
copper oxide.

They combine to form a new substance

Cu+0,— CuO

Explain the following chemical changes, giving one
example in each case :

(i) Displacement or substitution,
(ii) Dissociation,
(iii) Isomerisation reaction.

Delhi 2015

(i) Displacement or substitution reaction : The
reaction in which an atom or a group of atoms
in the molecule is replaced by another atom
or a group of atoms is called displacement
or substitution reaction. For example, zinc

displaces copper from its sulphate solution.
CuSO,+ Zn — ZnSO,+ Cu

Copper Sulphate Zinc sulphate Copper

Dissociation reaction : When a substance breaks

up into positive and negative ions in water, it is

called dissociation reaction. For example, acetic

acid in water dissociates into CH;COO™ and

H' ions.

CH;COOH + H,O == CH,;COO™ + H,;0"

(iii) Isomerisation reaction : When a compound
changes into another compound by simple
rearrangement of atoms, it is called an

isomerisation reaction. For example,
NH,CNO —*— NH,CONH,

Ammonium Urea
cyanate
Give one example each of the following decomposition
reactions. Write balanced equation is each case :
(i) The reaction which occurs on passing electric
current.
(ii) The reaction which occurs in the presence of
sunlight.
(iii) The reaction which occurs on heating of a
substance.

Chemical Reactions and Equations
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Comp 2012
(i) On passing electricity through water with
few drop of dil. H,SO, and using two carbon
electrodes, water decomposes into two gases-
oxygen and hydrogen.
2H,0O 2H,+ 0O,
Silver chloride turns grey in sunlight due to the
decomposition of silver chloride into silver and
chlorine by light.
2AgCl(s) 2Ag(s) + Cl.(g)
(iii) On heating decomposition of calcium carbonate
into calcium oxide and carbon-dioxide occurs.
This is called thermal decomposition.

CaCO,(s) —=— Ca0 (s) + CO,(g)

Electrolysis

Sunlight

(a) List two observations which will show that a

chemical reaction has taken place.

A solution X is used for white washing :

(i) Write the chemical name and formula of X

(ii) How is X obtained from compound Y
which reacts with dil. HCl to give brisk
effervescence due to colourless, odourless
gas which is soluble in water and non-
supporter of combustion ? Write chemical
equation for the reactions involved in the
preparation of X from Y .

Comp 2011
(a) (i) Change in state
(ii) Change in colour.
(b) (i) X is slaked lime, Ca(OH).(aq)
(i) CaCOs(s) —— CaO(s) + CO:(g)

CaO(s) + H,O () — Ca(OH).(aq)

(a) Give an example for a combination reaction

which is exothermic.

Identify oxidising agent, reducing agent in the

following reaction :

H.S+ Cl, — 2HCl1 + S

(c) Name the phenomenon due to which the taste
and smell of oily food changes when kept for
a long time in open. Suggest one method to
prevent it.

0D 2009

(a) 2H.(g) + O:(g) — 2H.O (I) + Heat

(b) Oxidising agent Cl,

Reducing agent H.S

(¢) Rancidity, keeping food in air tight containers.
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Take 3g of barium hydroxide in a test tube, now
add about 2 g of ammonium chloride and mix the
contents with the help of a glass rod. Now touch the
test tube from outside.

(i) What do you feel on touching the test tube ?

(ii) State the inference about the type of reaction
occurred.

(iii) Write the balanced chemical equation of the
reaction involved.

Ans : CBSE 2016
(i) On touching the test tube, coldness is felt.

(ii) It means that the reaction is endothermic. It is
a double displacement reaction.

(iii) Ba(OH), + 2NH,Cl — 2NH,OH + BaCl,

Look at the figure given below and answer the
following questions :

Walfting gas
gently towards
nose

Boiling
tube

Do not point
the mouth of
boiling tube at
your neighbours
or yourself

Ferrous
sulphate
crystals

Burner

(i) What is the colour of ferrous sulphate crystals
before and after heating.

(ii) How do you identify the gases evolved on
heating.

(iii) Write the balanced chemical equation. What
kind of reaction does it represent ?

Ans :

(i) Before heating the crystals are green in colour.
After heating they turn white.

Foreign 2007

(ii) The gas evolved can be identified by the
characteristics smell of burning sulphur.
(iii) 2FeSO,(s) —=—~ Fe,04(s) + SO, (g) + SO (g)

(Ferric oxide)

State one example each characterized by the
following along with the chemical equation :

(a) Change in stable
(b) Evolution of gas

(¢) Change in temperature.

Chemical Reactions and Equations
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Ans : 0D 2014
(a) Change of water into ice is an example of change
of state
H,O (1) —— H,0(s)

(Water) (1ce)
(b) By placing zinc granules in H,SO. solution,
Hydrogen gas is evolved and zinc salt is formed.
This is example of evolution of gas.
Zn+ H,SO, — ZnSO,+ H, 1
(c) Calcium oxide reacts vigorously with water to
produce slaked lime releasing a large amount
of heat. This is an example of change in

temperature.
CaO(s) + H,O () — Ca(OH):(aq) + Heat

On heating blue coloured powder of copper(II)
nitrate in a boiling tube, copper oxide (black),
oxygen gas and a brown gas X is formed.

(a) Write a balanced chemical equation of the
reaction.

(b) Identify the brown gas X evolved.

(c) Identify the type of reaction.

Ans :

(a) Cu(NOu)(s) ——

OD 2006
CuO (s) + 4NO, (g) + 0, (g)

(Black)
b) Brown gas X is nitrogen dioxide.

(
(¢) It is an example of decomposition reaction.

Look at the figure given below and answer the
following questions :

oooo China dish
Flame containing
copper power
Tripod —
stand
Bruner

(a) Write the chemical reaction involved.
(b) What are the colours of Cu and CuO 7

(c) Can we reconvert CuO into Cu ? Write the
reaction involved.

Ans :

(a) 2Cu+ 0, —=— 2Cu0

(b) Cu powder is shiny brown while CuO is black.

Delhi 2011

(¢) Yes, by heating with hydrogen gas
CuO + H, —*— Cu+H.0
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Look at the figure given below and answer the

following questions :

BQA
A A

/‘ O o [ |O o ‘\
M| o ) 00l _H
Water ——
f Graphite
d
Rubber —i ro
stopper
Anode — <— Cathode
6V
) ')\/\/\/—1 Battery
Switch

(i) Which tube contains hydrogen gas ?

(ii) If the volume of hydrogen gas collected is 10
mL, what will be the volume of oxygen collected
9

(iii) Why do we add a few drops of dil. sulphuric
acid?

Delhi 2007

(i) Hydrogen gas is collected in the test tube B
placed over cathode.

(ii) Volume of O, gas collected will be half of the
volume of H, gasi.e., 5 mL.

(iii) Pure water is a non-conductor of electricity.
A few drops of dilute SO, are added to conduct
electricity through it.

During the reaction of some metals with dilute
hydrochloric acid, following observations were made:

(i) The temperature of the reaction mixture rises
when aluminium (Al) is added.

(ii) The reaction of sodium metal is found to be
highly explosive.

(iii) Some bubbles of a gas are seen when lead (Pb)
is reacted with the acid.

Explain these observations giving suitable reasons.

0D 2009
(i) The temperature of the reaction mixture gives
rise when aluminium is added because it is an
exothermic reaction.
(ii) Reaction of sodium metal is found to be highly
explosive because it is an exothermic reaction.

Chemical Reactions and Equations
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(i) When lead is treated with hydrochloric acid,
bubbles of hydrogen gas are evolved.
Pb+ 2HCl — PbCl, + H,

2. State which of the following chemical reactions will

225.

226.

221.

take place or not, giving suitable reason for each :
(i) Zn(s) + CuSO.(aq) — ZnSO,(aq) + Cu(s)
(ii) Fe(s)+ ZnSO.(aq) — FeSO.(aq) + Zn(s)
(iii) Zn(s) + FeSO.(aq) — ZnSO.(aq) + Fe(s)

Foreign 2011

(i) Zn(s) + CuSO.(aq) — ZnSO,(aq) + Cu(s)
This reaction will take place as zinc is more
reactive than copper and therefore, can displace
copper from its aqueous solution.
Fe(s) + ZnS0,(aq) — FeSO,(aq) + Zn (s)
This reaction will not take place since iron is
less reactive than zinc, therefore, it will not be
able to displace.
(iii) Zn(s) + FeSO.(aq) — ZnSO.(aq) + Fe(s)

This reaction will take place as zinc is more

reactive than iron and therefore, can displace

iron from its aqueous solution.

Anhydrous copper sulphate (CuSO.) was dissolved
in one beaker and hydrated copper sulphate
(CuS0,-5H,0) was dissolved in another beaker.
What heat changes do you expect in these beakers
and why ?

Comp 2013
Dissolution of anhydrous copper sulphate is an
endothermic process. Hence, temperature of the
solution falls in this beaker. Dissolution of hydrated
copper sulphate is an exothermic process. Hence,
temperature of the solution will rise in this beaker.

Tanya added magnesium into a test tube containing
dil. HCI acid. She saw some gas coming out of it.
She took a burning match stick near the mouth of
the test tube and heard a popping sound while the
match stick extinguished. Tanya concluded that the
gas evolved is hydrogen and it is not combustible.
Find the error in her conclusion and support your
answer with reason.

SQP 2016
The conclusion that hydrogen gas is not combustible
is wrong, because hydrogen gas in highly combustible
and burns very fast to produce large amount of heat.

Justify with the help of an example that displacement
reaction is also a redox reaction.
0D 2013

Consider the following displacement reaction :
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230.

Fe(s) + CuSO,(aq) — FeSO.(aq) + Cu(s)

Iron (II) sulphate
(Green)

Iron Copper sulphate
(Blue)

In the above reaction Fe is converted to Fe*" by loss
of electrons. Hence Fe is oxidised. Cu® is converted
to Cu by gain of electrons. Hence Cu®" is reduced.
Thus, the above reaction is a displacement reaction
as well as a redox reaction.

Copper

(reddish brown)

Compound A when dissolved in water gives
compound B and liberates heat. Compound A is
used in white washing. Compound B reacts with
CO, to form a white precipitate of compound C
. Identify compounds A, B and C and also write
the equations involved.

Delhi 2011

CO2
A ——=—B— C (whiteppt.)

Used for Exothermic

. . reaction
white washing

Quicklime (CaO) is used for whitewashing.
So A is CaO.
CaO + H.O — Ca(OH).(Slaked lime) + Heat

(Calcium hydroxide)
B is Ca(OH),.
Ca(OH)z (aq) + COz and CaCO; + HzO

Calcium Carbonate
(White ppt.)

Calcium Carbonate (White ppt.)
C is CaCO;.

When CaO is added to water taken in a beaker, rise in
temperature is observed. However, when Ba(OH),
is mixed with NH,Cl, a fall in temperature is
observed. Why 7

Foreign 2013
Reaction of CaO and water is an exothermic
reaction. So rise in temperature is observed.

CaO (s) + H,O — Ca(OH). + Heat
Calcium oxide
Reaction of Ba(OH), and NH,Cl is an endothermic
reaction and hence fall in temperature is observed.

Ba(OH),+ 2NH,Cl +Heat — BaCl, + 2NH,OH

Ammonium chloride Barium chloride Ammonium hydroxide

Calcium hydroxide

Barium hydroxide

Give reasons for the following :

(i) Keeping food in air tight containers help in
preventing rancidity.

(ii) Moist air and acidic gases are not good for some
metals.

(iii) Chips manufacturers usually flush bags of chips
with nitrogen gas.

Comp 2015

(i) It does not allow air (oxygen) to come in contact

with the food and this prevents oxidation of

Chemical Reactions and Equations
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food. Thus, the food never become rancid and
its smell and taste remains the same.

(ii) Moist air causes corrosion of iron while acidic
gases causes corrosion of copper and silver.

(iii) Nitrogen being inert prevents oxidation of food.

FIVE MARKS QUESTIONS

With the help of an appropriate example, justify
that some of the chemical reactions are determined
by
(a) Change in temperature,
(b) Evolution of a gas, and
(c) Change in colour
Give chemical equation for the reaction involved in
each case.
0D 2023

(a) When zinc reacts with sulphuric acid, the test
tube in which the reaction is taking place will
be hot, indicating that the temperature is rising
during the reaction.
Zn(s)+H2S04(aq) > ZnSO,(s)+ Ha(g)
The chemical reaction between zinc and dilute
sulphuric acid is characterized by the evolution
of hydrogen gas. On bring a burning matchstick
near the gas jar if it burns with a pop sound,
the presence of hydrogen gas is confirmed.
Zn(s) + HzSOq(aq) - ZnSO,1(s) + HQ(g)
(¢) The reaction between lead nitrate solution

and potassium iodide solution. In this reaction

colour changes from colourless to yellow.
Pb(NO3;),(aq)+ 2KI = Pbly(s)+ 2KNO;(aq)
the

(a)
(b)

Design an activity to demonstrate
decomposition reaction of lead nitrate.
Draw labelled diagram of the experimental set-
up. List two main observations.

(c) Write balanced chemical equation for the
reaction stating the physical state of the
reaction and the products.

Delhi 2019

Take a small amount of lead nitrate powder in
a boiling tube.

Hold the boiling tube with a pair of tongs and
heat it over the flame first gently and then
strongly.

(b) Labeled diagram of the experimental setup :
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Boiling
tube

Test
tube

holder Lead nitrate

Burner

Two main observations :

(i) We observe emission of brown fumes of a
gas which is nitrogen dioxide.

(ii) The white colour of lead nitrate changes to
yellow colour as lead oxide is formed.

(¢) Balanced equation :
2Pb (NOs).(s) — 2PbO (s) + 4NO, (g) + O.(g)

Classify the following reactions into different
types :
(i) AgNO;(aq) + NaCl(aq) — AgCl(s)

+NaNO;(aq)
(ii) CaO(s) + H,O (1) — Ca(OH):(aq)
(iii) 2KClOs(s) — 2KCl(aq) + 30-(g)
(iv) Zn + CuSO, — ZnSO, + Cu

(b) Translate the following statement into a
balanced chemical equation :
“Barium chloride reacts with aluminium

sulphate to give aluminium chloride and barium
sulphate.”

Ans :

(a) Type of reactions are :

0D 2019

(i) Double displacement reaction
(ii) Combination reaction
(iii) Decomposition reaction
(iv) Displacement reaction

(b) The balanced chemical equation for the reaction
between barium chloride and aluminium
sulphate to give aluminium chloride and barium
sulphate.
3BaCl;(aq) + AL (SO,)s(aq) — 3BaSO,(s)

238. What is observed after about 1 hour of adding the

strips of copper and aluminium separately to ferrous

Chemical Reactions and Equations
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sulphate solution filled in two beakers ?

Name the reaction if any change in colour is noticed.
Also, write chemical equation for the reaction.

Ans :
When strip of copper is added to ferrous sulphate
solution taken in a beaker, no change is observed.

Foreign 2019

On adding a strip of aluminium to ferrous sulphate
solution taken in another beaker, we observe that
the greenish colour of ferrous sulphate solution
starts fading and it becomes colourless after about
an hour.

Reaction taking place is Displacement reaction.
Equation of the reaction taking place is :

2A1 + 3FGSO4 — 3Fe + Alz (804) 3

A student wants to study a decomposition reaction
by taking ferrous sulphate crystals. Write two
precautions he must observe while performing the
experiment.

Ans :

Precautions to be
decomposition reaction :

Delhi 2019

observed for studying

(a) Use only hard boiling test tube.

(b) Hold the test tube in an inclined position away
from your body and do not point the mouth of
the boiling tube at your neighbours or yourself.

(c¢) Use a pair to tongs for holding the boiling tube
while heating and don’t touch the boiling tube
with your bare hands.

(d) Do not inhale the gases emitted directly, it

should be inhaled by wafting gently towards
your nose.

How is a chemical equation written ? Illustrate with
an example.

Ans :

Let it be required to write a chemical equation
that describes the reaction between magnesium and
sulphuric acid to produce magnesium sulphate and
hydrogen.

0D 2016

(i) Write the symbols of all the substances involved
in the reaction — first the reactants and then the
products — one after the other, on the same line.

Reactants Products

Mg H,S0, MgSO, H,

(ii) Separate the reacting substances from the
products by a symbol meaning “produce”. The
sign — (an arrow) or sometimes sign = is used

for this purpose.
Mg H.SO, — MgSO1 H,
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(iii) Then put a + sign between the reactants
indicating that these ‘react’ and a + sign

between the products which signifies and’.

231. Describe the method of balancing a chemical

equation.
Delhi 2012

The following sequential steps should be taken to
obtain a balanced chemical equation :

(i) First the skeleton equation is written. For
example,

H,+ O, — H.0

(ii) The same total of charges should appear on the
left and right side of the equation.

(iii) Now one of the atoms is made equal on both
sides by multiplying a molecule or compound
with an integral number so that the desired
element is balanced. It is convenient to start
with the molecule or compound that contains
the maximum number of atoms. Here, H,O
contains maximum number of atoms. It contains
one short of oxygen atom and so it is multiplied
by 2 as shown.

H,+ O, — 2H,0

(iv) Next, the effect of multiplication of the molecule
on the balance of other atoms is examined. As
is seen, the number of oxygen atom on both
sides balances but now the number of hydrogen
atom on the left is 2 less. So, multiply H. on
the left by 2.
2H,+ O, — 2H.0

(v) Further, count the number of atoms of each
type on both sides. In the above equation :

Atom On right On left
H 4 4
0 2 2

Now, the equation is balanced. If the number of
atoms on both sides do not agree, the above steps
should be continued till a balanced equation is
obtained. This is called hit and trial method.
If the reaction is complicated, i.e., it involves large
number of reactants and products, it is preferred to
write the equation in steps (the actual reaction may
or may not take place in these steps). For example,
when copper reacts with conc. nitric acid, products
are copper nitrate, nitrogen dioxide and water.
Cu+ HNO; — Cu(NO;), +NO, + H,O
We can write this reaction in three steps and balance
each step separately.

Chemical Reactions and Equations
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(i) First, HNO; is decomposed to give nitrogen

dioxide (NO,), water (H.O) and atomic
oxygen.

(ii) In the next step, copper is oxidised to copper

(IT) oxide (CuO).

Cu+ 0O — CuO .(2)
(iii) Copper oxide so formed then reacts with nitric

acid to form copper nitrate, Cu(NO;), and

water.

Cu + 2HNO, — Cu(NO,), + H,0 .(3)
Next, eq. (1), (2), (3) are multiplied by an integer
so that on adding (1), (2) and (3), intermediate
products (which do not appear in the final reaction)
cancel out. Now, in this case, we find that the
integer is one. So (1), (2) and (3) are added and the
final balanced equation is written as below :
Cu+4HNO; — Cu(NOs). + 2NO, + 2H,O
This method is known as partial equation method.

Balance the following skeleton equations :
(i) KClO; — KCl+ O,
(ii) Na,CO;+ HCl — NaCl + H,O + CO.
(iii) CHs + O, — CO. + H.O
(iv) NaCl+ H,SO, — Na,SO, + HCl
(v) Fe+H.O — Fe;O,+H,
(vi) H.S+ 0, — H.O+ S
(vii) H,+ N, — NH;
Comp 2012
(i) 2KClO; — 2KCl + 30:
(ii) Na,CO;+ 2HCl — 2NaCl + H.O + CO.
(iii) CH,+ 20, — CO, + 2H,0
(iv) 2NaCl+ H,SO, — Na,SO, + 2HCl
(v) 3Fe+4H,0 — Fe;0,+ 4H,
(vi) 2H.S + O, — 2H.O +2S
(vii) N, + 3H, — 2NH;

What are the drawbacks of a chemical equation?
Illustrate with an example.
0D 2017

A balanced chemical equation does not give the

following information :

(i) The physical state of the reactants and
products—whether these are solids, liquids or
gaseous, etc.

(ii) Concentration of reactants and products.

(iii) Conditions of reaction such as temperature,
pressure, catalyst and light.

(iv) The rate of reaction — whether it is slow or fast.

(v) Time taken for completion of the reaction.
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(vi) Heat changes — whether heat is evolved or
absorbed.

(vii) Whether reaction is reversible or irreversible.

How can a chemical reaction be made more
informative?
Delhi 2010
(i) The physical condition of the various species
may be indicated by signs (s), (I) and (g)
for solid, liquid and gas respectively after the
formula of a substance, e.g.,
2P () + 3ClL(g) — 2PCl;(1)
(ii) The precipitate formed in the reaction is shown

by an arrow pointing downward (1), e.g.,
Baclz + H2 SO4 — BaSO4 l+ 2HC]

(iii) (1) sign is used for gas evolved.
Zn+ HCl — ZnCl, + H, ¢

(iv) If a substance dissolved in water is used or
produced, sign (aq) is used.
NaOH (aq) + HCl(aq) — NaCl(aq) + H.O

(v) Heat changes occurring during a chemical

reaction may also be indicated, such as
2H,(g) + O:(g) — 2H.O (1) AH +571.6 kJ

Endothermic reaction]

H.(g) + Cl.(g) — 2HCl(9) AH =-184.7kJ

[Exothermic reaction]
Name the. type of following reactions :
(i) Fe(s) + CuSO.(aq) — Cu(s) + FeSO.(aq)
(i) 2NH,(g) — Na(g) + 3Ha(g)
(iii) NH,Cl(s) — NH;(g) + HCl(g)
(iv) 2H.(g) + Ou(g) — 2H.0(g)
(v) CuO(s) + H.(g) — Cu(s) + H.O())
(vi) NH,NO,(s) — 2H,O (g) + N:(g)
(vii)
Mg (s) + H.50.(aq) — MgS0.(aq) + Ha(g)
(viii) 2NH;(g) + H.SO.(aq) — (NH.).SO.(aq)
Foreign 2016
i) Displacement reaction.
ii) Decomposition reaction.
iii) Decomposition reaction.
iv) Combination reaction.
v) Displacement reaction.
vi) Decomposition reaction.
i)

viii) Combination reaction.

(
(
(
(
(
(
(vi Displacement reaction.
(

Define the terms :

(i) Oxidising agent and

(ii) Reducing agent.

Chemical Reactions and Equations
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Delhi 2018
(i) Oxidising agent : It is the substance which
in a reaction (a) gives up oxygen or any
electronegative element, or (b) accepts hydrogen
or any electropositive element, or (c¢) accepts
electrons.
Reducing agent : It is the substance which
in a reaction (a) gives up hydrogen or any
electropositive element, or (b) accepts oxygen
or any electronegative element, or (c) releases
electrons.
In the following reaction :
H,S + Cl, — S + 2HCl

Chlorine accepts hydrogen from H.S, thus oxidising
it, and is called oxidising agent.

In a chemical reaction, oxidising agent is reduced
and the reducing agent is oxidised.

In the reaction between zinc and copper sulphate
solution :

Zn + Cu* SO — Zn*' SO% + Cu

Zn reduces Cu’" to Cu, itself being oxidised to
Zn*" | so Zm acts as a reducing agent.

(a) What happens chemically when quick lime is

added to water ?

Balance the following chemical equation :

MnO. + HCl — MnClL; + CL, + H.O

(¢) What is decomposition reaction? Explain it
with suitable example.

(b)

Foreign 2010

Quick lime reacts with water vigorously to
produce slaked lime releasing a large amount of
heat.

CaO(s) + H.O(l) — Ca(OH).(aq)

Quick lime Slaked lime

(c) A reaction in which a single reactant breaks
down to give simpler products is known as
decomposition reaction.

Example :
CaCOs(s) —=

Calcium carbonate

CaO(s) + CO:(g)

Quick lime

Balance the chemical equation :

Fe(s) + H:O(g) — Fe;0.(s) + Ha(g)

Identify the type of reaction in the equation

given below :

Na,S0.(aq) + BaCl:(aq) — BaSO.(s)
+NaCl(aq)

(¢) You could have noted that when copper powder

is heated in a china dish, the surface of copper

powder becomes coated with black colour

substance.

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznrt
https://cb.suraj.click/cbjescqbamznrb

NODIA

245.

246.

(i) Why has this black coloured substance
formed?

(ii) What is that black substance ?

(iii) Write the chemical equation of the reaction
that takes place.
0D 2013

(a) 3Fe+4H,0 — Fe,0, + 4H,
(b) Double displacement reaction.

(¢) (i) Because oxygen is added to copper and
copper (II) oxide is formed.

(ii) Copper (II) oxide (CuO)
(iif) 2Cu + 0, —=— 2Cu0
Observe the given figure and answer the following

questions :

——"‘<_;[‘—st tube

e
containing solution
of sodium sulphate

Test tube
containing solution
of barium chloride

e

(i) Write the complete balanced reaction for the
above.

(ii) Type of reaction involved.
(iii) Is there any precipitate formed?

(iv) If any precipitate formed, write the colour of
the precipitate.

Comp 2008
(i) Na,SO.(aq) + BaCl,(aq) — 2NaCl(aq)
+BaS0.(aq)
(ii) Double displacement.
(iii) Yes, precipitate is formed.
(iv) Colour of precipitate is white.

When a green salt is heated strongly, its colour

finally changes to brown and odour of burning

sulphur is given out :

(a) Name the iron salt and write its formula.

(b) Name the brown substance obtained and write
its formula.

(¢) Which product gives the odour of burning
sulphur? Write the formula.
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Write the chemical equation of the reaction
involved.

(e) Name the type of chemical reaction which takes
place during the heating of iron salt.

0D 2006
Ferrous sulphate, FeSO,
Ferric oxide, Fe,O;
¢) Sulphur dioxide, SO,
d) 2FeSO,(s) —=— Fe,04(s) + SO.(g) + SO;(g)

Ferrous sulphate Ferric oxide

Sulphur dioxide  Sulphur trioxide

(e) Decomposition reaction.

(a) Define corrosion.

What is the name given to the corrosion of

iron?

(c) What is the colour of coating formed on silver
and copper ?

(d) What damage is caused by corrosion?

(e) How can we prevent corrosion ?

Delhi 2011

(a) Surface of a metal reacts with atmospheric
oxygen, moisture and carbon dioxide to form
a coating on the surface. This phenomenon is
called corrosion.
When the metal involved in iron, the
phenomenon of corrosion may be called rusting.
(c) Silver forms a black coating and copper forms
a green coating on the surface when exposed to
the atmosphere for a long time.
Corrosion weakens the metal. A great deal of
damage is caused to car bodies, bridges, iron
railings and ships.
(e) Corrosion can be prevented by coating metal

surface with paint.

(i) Name two effects of oxidation in daily life.

Why do iron articles become brown after
sometime?

(iii) Define the term corrosion. Give an example of
corrosion.

(iv) Give the conditions of corrosion.
(v) What is rancidity ?
Delhi 2014
(i) Corrosion, Rancidity.
(ii) Due to corrosion.

(iii) The process in which metals are eaten up
gradually by the action of air, moisture or a
chemical (such as an acid) on their surface, is
called corrosion.
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(iv) (a) Presence of moisture.
(b) Presence of air (oxygen).

(v) Rancidity : When fats and oils are oxidised (or
kept in open for some days), then smell and taste
changes. We say that they have gone rancid.
The condition produced by aerial oxidation of
fats and oils in foods marked by unpleasant
smell and taste is called rancidity. Rancidity
spoils the food materials prepared in fats and
oils which have been kept for a considerable
time and make them unfit for eating.

Identify the type of chemical reaction and write
balanced chemical equation for each of the following;:
(a) Barium chloride solution is mixed with copper
sulphate solution and a while precipitate is
observed.

On heating copper powder in a china dish, the
surface of copper powder becomes black.

On heating green ferrous sulphate crystals, a
reddish brown solid is left and gases having
smell of burning sulphur are noticed.

Iron nails when left dipped in blue copper
sulphate solution become brownish in colour
and blue colour of copper sulphate solution
turns to light green.

Quicklime reacts vigorously with water releasing
a large amount of heat.

Comp 2012
BaCl, (aq) + CuSO.(aq) — BaSO.(s) + CuCl:(aq)

Double displacement reaction.
2Cu(s) + 0, (g) ——— 2CuO (s)
Oxidation-reduction reaction.
2FeS0.(s) ——— Fe, 04 (s) + SO, (g) + SO;(g)
Decomposition reaction.
Fe(s) + CuSO.(aq) — FeSO,(aq) + Cu(s)

(Blue solution) (Light green)

Displacement reaction.

CaO(s) + H.O (l) — Ca(OH). + Heat
Combination reaction.

Write a balanced chemical equation for the
process of photo synthesis and the conditions
of the reaction giving physical states of all the
substances.

Classify the following chemical reactions as
exothermic or endothermic :

(b)

(i) Electrolysis of water.

(ii) Burning of natural gas.

(iii) Decomposition of calcium carbonate.
(

iv) Burning of magnesium ribbon in air.
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Comp 2008
CeH,: O (aq)
+60.(aq) + 6H.O (1)

(b) (i) Endothermic reaction.

(
(
(
(

Chlorophyll
Sunlight

(a) 6CO.(aq) +12H.O (1)

ii) Exothermic reaction.
iii) Endothermic reaction

iv) Exothermic reaction.

CASE BASED QUEATIONS

A student prepared oxygen in a lab by catalytic
decomposition of potassium chlorate (KClO;) as
shown in the figure. Decomposition of potassium
chlorate gives potassium chloride (KCl) and oxygen
(O,). The following reaction takes place :

KClO;(s) — KCl(s) + O4(g)

(i) How many moles of KClO; are required to
produce 2.4 moles of O,7

(ii) Name the element which is reduced in the given
reaction.

(iii) How many moles of KClO; give 3 moles of
oxygen?

(iv) What is the oxidation state of chlorine in
potassium chlorate?

(i) 3 moles of O, are formed by 2 moles of KCIO;
2.4 moles of O, will be formed by

% X 2.4 = 1.6 moles of KClO4

(ii) Chlorine
(iii) 2 moles of KCIO; = 3 moles of O,
(iv) Oxidation state chlorine is +5.

When two or more substances react and form some
new substance, it is called a chemical reaction.
Chemical equation is represented in terms of
symbols, molecular formulas, moles, states, etc. As
we know, all chemical reaction obeys law of chemical
combination. Therefore, chemical reactions need to
be balanced. It is done by hit and trial method. The
chemical reactions can be classified into different
types such as combination reaction, decomposition
reaction, displacement reaction, double displacement
reaction. The reactions take place in solution is
precipitation reactions and neutralisation reactions.
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i) Define a chemical equation.

ii) Which law is followed by all chemical reactions?

(
(
(iii) Name four types of chemical reactions.
(

iv) Give example of precipitation reactions.

(i) A chemical reaction is defined as the reaction
in which two or more substances react to form
new substance.

(ii) The law of chemical combination is followed by
all chemical reactions.

(iii) Combination reactions, displacement
reactions, double displacement reactions and
decomposition reactions are four types of
chemical reactions.

(iv) The reaction between silver nitrate and sodium
chloride that forms precipitate of silver chloride
and sodium nitrate and sodium nitrate is an
example of precipitation reactions.

Corrosion is the phenomenon of deterioration of
surface of metal in presence of air and moisture.
It is a natural process and in the presence of a
moist atmosphere, chemically active metals get
corroded. This is oxidation reaction. Rusting is the
process where iron corrodes due to exposure to the
atmosphere. The main circumstance of corrosion
occurs with iron because it is a structural material
in construction, bridges, buildings, rail transport,
ships, etc. Aluminium is also an important structural
metal, but even aluminium undergoes oxidation
reactions. However, aluminium doesn’t corrode or
oxidize as rapidly as its reactivity suggests. An alloy
of aluminium or any other metal like magnesium

Chemical Reactions and Equations
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can make aluminium stronger and harder.

Copper (Cu) corrodes and forms a basic green
carbonate and lead corrodes to form a white lead

oxide or carbonate.

(i) What is rusting?

(ii) Which two metals do not corrode easily?

(iii) List two properties of alloys.

(iv) What is the effect of corresion on electrical
conductivity 7

(i) The deterioration of surface of iron in presence
of air and moisture is called rusting.
(ii) Gold and platinum
(iii) (a) Alloys are more resistant to corrosion.
(b) The melting point of alloys are less than
pure metals.

(iv) Corrosion increases the electrical conductivity
of metals.

Oxidation is the process of gaining of oxygen or
losing of hydrogen. Reduction is the process of losing
of oxygen or gaining of hydrogen. The substance
which undergoes oxidation is the reducing agent
while the substance which undergoes reduction
is known as the oxidising agent. Oxidation and
reduction always take place together and these type
of reactions are known as redox reactions. Some of
the examples of redox reactions are given below :

a. Pb3O,+ 8HCl — 3PbCl, + Cl,+ 4H,0

b. 2Mg+ 0, — 2MgO

c. CuSO4+Zn — Cu+ ZnSO,

d. V,0;+5Ca — 2V 4+ 5Ca0

e. 3Fe+4H,0 — Fe;0,+4H,

f. CuO+H,— Cu+H,0

(i) Give two examples of oxidation reaction from

your everyday life.

(ii) Write the oxidising agent in the reaction a and
b.

(iii) Out of oxidation and reduction, which reaction
takes place at anode?

(i) (a) Corrosion
(b) Rancidity
(ii) CuSO, and CuO
(iii) Oxidation takes place at anode.

‘Salts’ refer to the compound formed when an acid
reacts with a base. These reactions are known as

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznlt
https://cb.suraj.click/cbjescqbamznlb

Chap 1

neutralisation reactions. These reactions are often
used in the laboratories to calculate the exact
concentration of an acid or an alkali when the other
is known. The familiar example of salt is sodium
chloride (NaCl), which we use in our food on daily
basis and is known as rock salt.

It is prepared by the reaction of hydrochloric
acid and sodium hydroxide solution. This salt
is used to prepare various compounds. When
electricity is pass through an aqueous solution of
sodium chloride (called brine), it decomposes to
form sodium hydroxide. The process is called the
chlor-alkali process because of the products formed-
chlor and alkali for sodium hydroxide.

Cl2 Anode + I —Cathode H2

[N

Chemical Reactions and Equations
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(i) Write the chemical reaction of chlor-alkali
process.

(ii) Name the gases formed at the anode and the
cathode.

(iii) Write one use each of chlorine and hydrogen
gas.

(iv) How will you prepare baking soda from sodium
chloride?

(i) 2NaCl+ 2H,0 — 2NaOH + Cl, + H,
(ii) Anode : Chlorine gas, Cathode :

(iii) Chlorine is used to purify water. Hydrogen gas
is used as a fuel.

Hydrogen gas

(iv) When a cold and concentrated solution of
sodium chloride reacts with ammonia and
carbon-di-oxide, sodium hydrogencarbonate
(baking soda) and ammonium chloride is
formed.

Baking Soda
There are different types of chemical reactions
occurring around us or being carried out for the
benefit of mankind, e.g. combination reactions,
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decomposition reactions, displacement reactions,

precipitation reactions, reduction-oxidation (redox)

reactions, photochemical reactions etc.

Now, answer the following questions :

(i) Combustion of coke is a combination reaction.
CO; is not a pollutant. Then, why is combustion
of coke harmful?

(ii) Which reaction followed by two combination
reactions are involved in white wash of walls?

(iii) Give one use of tin plating in daily life.

(iv) How photochemical reactions have played an
important in photography?

(i) CO; is not a pollutant when present in the
atmosphere upto a certain percent. Rather, it
helps to maintain the temperature of the Earth.
Combustion of coke is harmful as it increases the
concentration of CO, in the atmosphere which
causes global warming (greenhouse effect).

(ii) Reaction of calcium with oxygen gives quicklime

(CaO) which combines with water to form

CaCO;

(iii) Tiffin boxes made up of steel are either tin plated
or nickel plated to protect them from rusting.
However, tin-plating is preferred because tin is
non-poisonous and hence, does not contaminate
the food kept in them.

(iv) A photographic film used in black and white
photography is a celluloid film coated with
silver chloride. Its working is based on the
decomposition of silver chloride in the presence
of sunlight.

Ferrous sulphate crystals on heating in a dry boiling
tube gives the following reaction:

2FeS0(s) — > Fe,05(s) + SO,(g) + SO5(g)

(i) What is the colour change in this reaction ?

(ii) Name the type of reaction.
(iil) Which gas has a smell of burning sulphur?
(

iv) What happens where SO, gas is passed through
water?

(i) The colour changes from green to brown.

(ii) The reaction is called decomposition reaction.
(iii) Sulphur dioxide.

(iv) If forms sulphurous acid.

SOz+ HQO — HzSO3

Sulphurous acid
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While performing experiment in the chemistry lab, a

student took lead nitrate solution in a test tube. To

this solution, he added potassium iodide solution.

(i) Write balanced chemical equation for this
reaction.

(ii) What are the different names given to this
reaction?

(iii) What is the colour of the precipitate formed?
(iv) Name the compound precipitated.

(i) Pb(NO;):(aq) +2KI(aq) —
Pbl,(s) L+ 2KNO;(aq)
(ii) The reaction is called double displacement
reaction as well as precipitation reaction as one
of the products is an insoluble substance.
(iii) The colour of the precipitate is yellow.
(iv) Lead iodide.

In a redox reaction, if a substance gains oxygen, it
is said to be oxidized. If a substance loses oxygen
during a reaction, it is said to be reduced.

In reaction:
CUO + HQ Cu =+ Hgo

(i) Which substance gets oxidized and which
substance gets reduced?

Heat

(ii) What is the colour change in the above reaction?
(iii) What other name is given to this redox reaction?

1v) Is this reaction, Zn0O 4 H, : n+ H,
iv)Is thi ion, ZnO + H, —* > Zn + H,O
feasible? If not, then why?

(i) H, gets oxidized to H,O and CuO gets reduced
to Cu.

(ii) CuO is a black solid whereas Cu is reddish
brown.

(iii) Displacement reaction.

(iv) The reaction is not possible. H, is less reactive
than zinc. So, hydrogen cannot displace zinc
from zinc oxide.

When a metal is attacked by substances around it

such as moisture, acids, etc., it is said to corrode,

and this process is called corrosion. The black

coating on silver, green coating on copper and

reddish-brown powder on iron surface are some

examples of corrosion.

(i) What is the name given to the corrosion of
iron?

(ii) What is the formula of green colour coating on
copper?

Chemical Reactions and Equations
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(iii) Name two methods to prevent corrosion of iron.

(iv) Is corrosion a redox reaction?

(i) Rusting
(ii) CuCO;— Cu(OH), Basic copper carbonate.
(iii) (a) Painting of an iron object.
(b) Applying oil/grease on iron object.
(iv) Yes

Magnesium ribbon burns in air with a dazzling
white flame. This is due to the formation of a white
solid. This white solid dissolves in water and gives a
solution which turns red litmus blue.

(i) Write the equation for the reaction of magnesium
ribbon in air.

(ii) Name the type of reaction.
(iii) Why does the white dazzling flame appear ?

(iv) What happens when white solid is dissolved in
water?

(i) 2Mg+ O, —— 2MgO
(ii) The reaction is called combination reaction.

(iii) This is due to the formation of magnesium
oxide.

(iv) MgO + H,0 — Mg (OH),

‘White solid

You are given the following unbalanced equations:
Fe (s) .0 (g) — Fe,0,(s) + Ha(g)
(i) Write balanced chemical equations.

(ii) Write which substance gets oxidized and which
substances gets reduced.

(iii) What name can be given to this reaction other
than redox reactions?

(iv) How will you test the gas evolved?
(v) Identifying the oxidizing agent and reducing
agent.

(i) 3Fe(s) +4H,0(g) — Fe;04(s) + 4H,(g)

(ii) Fe gets oxidized to Fe;O, and H,O gets reduced
to form H, gas.

(iii) Displacement reaction.

(iv) Hy gas gives a pop sound when a match stick
brought near the gas.

(v) Oxidizing agent: H,O(gas), Reducing agent:
Fe(s).
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Wafting gas
gently towards
nose

Boiling
tube
Do not point Ferrous
the mouth of sulphate
boiling tube at crystals
ighb
your neighbours Burner

or yourself

After seeing the above image answer the following
questions.

(i) What was the colour of the crystals before
heating and after heating?

(ii) Write the chemical equation for the reaction.
(iii) Name the reaction.

(iv) Which pungent smelling gas is evolved during
the reaction 7 What is the nature of this gas?

(v) Write the name of the solid substance formed.
Ans :
(i) Before heating: Pale green colour.

After heating: Reddish brown.

(ll) 2FGSO4(S) Heat Fego;;(S) + SOg(g) + SOg(g)

(iii) Thermal decomposition.

(iv) Pungent smelling gas is sulphur dioxide, SO,. It
is a non-metallic oxide, hence acidic in nature.

(v) Ferric oxide or iron (III) oxide.
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CHAPTER 2

Acids, Bases and Salts

1. ACIDS

Acids are chemical compounds which have sour
taste, consist of hydrogen (H) and turn blue litmus
solution red. On the basis of their sources, acids can
be classified as:

1.1 Organic Acids

They are derived from living organisms, i.e., plants
and animals. For example, tomatoes contain oxalic
acid and ants contain formic acid.

1.2 Mineral Acids

They are obtained from mineral sources, e.g.,
sulphuric acid, nitric acid and hydrochloric acid.
They are inorganic acids. Many mineral acids find
extensive use and application.

1.3 Arrhenius Theory of Acids

According to this theory, acids are substances that
ionise to give H" ions when dissolved in water, e.g.,

HCl(aq) == H"(aq) + Cl (aq)

1.4 Strong Acids

These acids ionise more or less completely when
dissolved in water, e.g., sulphuric acid (H.SO.)
nitric acid (HNO;) and hydrochloric acid (HCI).

HCl(aq) — H" (aq) + C1 (aq)
H.S0,(aq) — 2H"(aq) + SO% (aq)

1.5 Weak Acids

These acids ionise to a small extent when dissolved
in water, e.g., acetic acid (CH;COOH), formic acid
(HCOOH) and carbonic acid (H,COs).

CH,COOH (aq) == CH;COO (aq) + H"(aq)
H,CO; == 2H"(aq) + CO3 (aq)

1.6 Reactions of Acids with Metals

Dilute acids react with metals to evolve hydrogen.
Zn (s) + dil.H.SO, — ZnS0O.(aq) + H, (g)

H, gas is not evolved when a metal reacts with
nitric acid (HNOs).

1.7 Reactions of Acids with Metal Oxides
Metal oxides, being basic in nature, react with acids

to form salt and water.
CaO (s) + 2HCl(aq) — CaCl:(aq) + H,O (1)

1.8 Reactions of Acids with Metal Carbonates
and Metal Hydrogen carbonates
Acids break up metal carbonates and metal

hydrogen carbonates to evolve carbon dioxide gas
with brisk effervescence.

NaCOs;(s) + 2HCl (aq) — 2NaCl(aq)

+H.O (1) + CO:(g)
NaHCO:s;(s) + HCl(aq) — NaCl(aq)

+H,0(1) + CO.(g)

2. BASES

Bases are chemical compounds which have bitter taste,
are soapy and slippery to touch and turn red litmus
solution blue, e.g., sodium hydroxide, potassium
hydroxide, aluminium hydroxide, etc. Those bases
which are soluble in water are called alkalis.

2.1 Arrhenius Theory of Bases

According to this theory, bases are substances that
ionise to give hydroxyl ion (OH") when dissolved in
water, e.g.,

NaOH (aq) — Na”(aq) + OH (aq)

2.2 Strong Bases

They ionise more or less completely on dissolving in
water, e.g., NaOH, KOH, Ca(OH), etc.

NaOH (aq) — Na”(aq) + OH (aq)

2.3 Weak Bases

They ionise to a small extent on dissolving in water,
e.g., ammonium hydroxide (NH,OH), copper
hydroxide [Cu(OH),], etc.

NH.OH (aq) == NHi (aq) + OH" (aq)
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2.4 Indicators

Acid-base indicators are natural or synthetic dyes
which show a change of colour depending upon the
acidity or alkalinity of a solution.

The indicator like litmus is red in acidic and
blue in basic medium. Methyl orange is red in acidic
and yellow in basic medium. Phenolphthalein is
colourless in acidic and pinkish-red in basic medium.
1. Olfactory Indicators : Those substances whose

odour changes in acidic or basic medium are

called olfactory indicators, e.g., the smell of
onion diminishes in a base but remains as such
in an acid.

2.5 Reactions of Bases with Metals

Metals like Zn and Al react with strong alkalis to
evolve H, gas.

Zn (s) + 2NaOH (aq) — Na.ZnO,(aq) + H:(g)

Sodium zincate

2.6 Reactions of Bases with Non-metallic Oxides

Bases react with acidic oxides to form salt and
water.

2NaOH (aq) + CO, (g) — Na,CO; (aq) + H,O (1)

2.7 Neutralization

When an acid reacts with a base, it gives salt and
water, it is called neutralization reaction, and also
it is an exothermic process.

HCl(aq) + NaOH (aq) — NaCl(aq) + H.O (1)

2.8 Potential of Hydrogen (pH)

The negative exponent of 10 to which it must
be raised in order to express the hydrogen ion
concentration of the solution in mole per litre.
Mathematically, [H" (aq)] = 10"

Higher the H"(aq) concentration, lower is the
pH value.

2.9 pH Scale

In neutral solution and pure water, pH = 7, acidic
solutions, pH < 7 and alkaline solutions, pH > 7.

2.10 Universal Indicator

It is a pH indicator composed of several compounds
that exhibit colour changes over a pH value range
from 0 to 14. It not only shows acidic or basic nature
of solution but also shows approximate pH by giving
a particular colour for a specific value of pH.

Acids, Bases and Salts
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They are ionic compounds formed by the combination
of cation from base and anion from acid.

NaOH (aq) + HCl(aq) — NaCl(aq) + H.O (1)

(Base) (Acid) (Salt) (Water)

3.1 pH of Salt Solutions

1. The salt of a strong acid and a weak base gives

acidic solution (pH less than 7).
NH,CI(s) + H.O (1) NH,OH (aq) + HCl(aq)
Here, hydrochloric acid (strong acid) ionises
to give H"(aq) ions which is greater than
ammonium hydroxide (weak base) ionises to
give OH (aq) ions, so, the solution is acidic.

2. The salt of a strong base (NaOH) and a weak
acid H,COj; gives basic solution (pH more than
7).

NH,COs(s) + H.O (1) 2NaOH (aq) + H.CO:(aq)
Here, NaOH releases OH (aq) ion more and
H,CO; releases H' (aq) ion less, so, the solution
is basic.

3. The salt of a weak acid (HA) and a weak base
(BOH) gives slightly acidic or slightly basic or
neutral solution (BA).

BA + H,O HA + BOH
If acid is stronger than base, the solution is
acidic (pH < 7). If acid is weaker than the base,
the solution is basic (pH > 7). If acid and base
formed are of equal strength, the solution is
neutral (pH=7).

4. The salt of a strong acid and a strong base
gives neutral solution (pH = 7). Salts of strong
acids and bases, e.g., NaCl, Na,SO,, etc., on
dissolving in water do not hydrolyse, so, not
disturb the pH = 7.

3.2 Sodium Chloride (NaCl)

It is common salt. It is obtained from sea water by

the process of evaporation.

Uses of Sodium Chloride

1. Sodium chloride (NaCl) helps in proper
functioning of the human body, i.e., in muscle
contraction, etc. It helps the body to prepare
hydrochloric acid in gastric juice.

2. It is used in cooking food and it improves the
flavour of food.

3. It is used to prepare NaOH, Na,CO;, etc.

3.3 Sodium Hydroxide (NaOH)

It is prepared on a large scale by electrolysis of a
conc. solution of sodium chloride. This solution is
called brine.
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0D 2016, 10
(a) pH = log[H]
or pH oc ﬁ If the pH solution is less than 7,
is acidic, if more than 7, it is basic and if is 7,
it is neutral.
(b) Neutral.
(¢) 1 M NaOH solution.
(d) The best way to prevent tooth decay is to
clean the mouth after eating food using tooth

paste which are generally basic in nature and
neutralise the excess acid formed in the mouth.

(e) Water acts as carrier of [H'] ion and exists as
[H;O0"] hydronium ion.

(a) A liquid has a pH less than 7 which represents
an acidic solution.
(i) State the nature of solution, if its pH
increases from 7 to 14.

(ii) Mention the ion whose concentration
increases with the increase in pH value.

(iii) Suggest a method that is generally used for
measuring pH value.

(b) Give reason for the following :

(i) Tooth decay starts when the pH of the
mouth is lower than 5.5.

(ii) Antacids
indigestion.

are used for treatment of

Delhi 2013

(a) (i) If the pH of the solution increases from 7 to
14, the solution becomes basic.

(ii) It is the concentration of OH- (hydroxyl)
ions which increases when the pH increases
from 7 to 14.

(ili) A paper impregnated with universal
indicator is used to measure the pH of a
solution.

(b) (i) Tooth enamel is corroded when the pH of

the mouth is below 5.5. This is because the

bacteria present in the mouth produces
acid by the degradation of sugar (food
particles).

(ii) Antacids contain a base like magnesium
hydroxide. During indigestion, the stomach
produces acid by the degradation of food.
Antacid neutralises the acid and provides
relief to the affected person.

What is plaster of paris? How is plaster of paris
prepared ? Write equation of the reaction involved.
What happens when water is added to plaster

Acids, Bases and Salts
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of paris? Write an equation to show the reaction
between plaster of paris and water.

Foreign 2011
Plaster of paris is calcium sulphate hemihydrate.

The formula of plaster of paris is CaSO4~%H20
. Plaster of paris is prepared by heating gypsum
(CaS0O,-2H,0)to a temperature of 100°C (373 K)
in a kiln. At this temperature, gypsum loses three-
fourths of its water of crystallisation and forms
plaster of paris.

CaSOq . 2H2 O

Gypsum

Heat t0100°C
(373K)

CaS0, +H.0+11H.0
Plaster of paris Water
When water is added to plaster of paris, it sets into
a hard mass in about half an hour. The setting
of plaster of paris is due to its hydration to form
crystals of gypsum which set to form a hard solid
mass.
CaSO,- 3 H,0 + 15 H,0 — CaSO, - 2H,0

Plaster of paris

Give suitable reasons for the following statements :

(a) Rain water conducts electricity but distilled
water does not.

(b) We feel burning sensation in the stomach when
we overeat.

(c) A tarnished copper vessel regains its shine when
rubbed with lemon.

(d) The crystals of washing soda change to white
powder on exposure to air.

(e) An aqueous solution of sodium chloride is
neutral but and aqueous solution of sodium is
basic.

0D 2016, 08

(a) Rain water is acidic in nature due to the

presence of acidic oxides but not distilled water.

(b) When we overeat, we suffer from acidity due

to excess acid produced in the stomach. This
produces a burning sensation.

(¢) A copper vessel gets tarnished due to the
formation of basic copper carbonate on vessel,
which is basic in nature. When rubbed with
lemon, which is acidic, neutralisation takes
place and copper vessel regains its shine.

(d) Na,CO; —— Na,CO;-10H,0

(Sodium carbonate) (Dehydrate sodium carbonate)

(e) Aqueous solution of sodium chloride is neutral
because it formed from strong acid (HCl) and
strong base (NaOH).

Aqueous solution of sodium form sodium
hydroxide, which is basic in nature.
2Na + 2H.O — 2NaOH + H.

(Basic)
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or completely, are called efflorescent salts and
the phenomenon is called efflorescence, e.g.,
washing soda, epsom salt, etc.

OBJECTIVE QUESTIONS

Consider the following compounds :
FeSO,; CuSO,; CaSO,; Na,CO,
The compound having maximum number of water

of crystallisation in its crystalline form in one
molecule is :

(a) FeSO, (b) CuSO,
(c) CaSO, (d) Na,CO,
Ans : 0D 2024
Compound Crystalline form
FeSO, FeSO, *+ TH,O (Green vitriol)
CuSO, CuSO, + 5H,0 (Blue vitriol)
CaS0, CaSO, * 2H,O (Gypsum)
Na,COs Na,CO; « 10H,0

(Washing soda)

Thus (d) is correct option.

Oxides of aluminium and zinc are:

(a) acidic (b) basic
(c) amphoteric (d) neutral
Ans : 0D 2024

ALO, and ZnO are amphoteric in nature because
they shows both acidic and basic character.

Thus (c) is correct option.

Metal oxides generally react with acids, but few
oxides of metal also react with bases. Such metallic
oxides are :

I. MgO

II. ZnO

III. Al,O;

IV. CaO

V. CaO

(a) Tand IT (b) II and III

(¢) IIT and IV (d) Tand IV

Ans : 0D 2023
Oxides which show acidic as well as basic behaviour
are called as amphoteric oxides.

Examples - Aluminium oxide, Al,O3; and zinc oxide,
ZnO.

Thus option (b) is correct option.
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Few drops of aqueous solution of ammonium
chloride are put on a universal indicator paper The
paper turns pink. Study the following table and
choose the correct option.

Nature Ammonium chloride | Range of pH
is a salt of...

(a) |acidic | weak acid and less than 7

strong base

(b) | basic | weak acid and more than 7

strong base

(c) |acidic | strong acid and less than 7
weak base
(d) | basic | strong acid and 7
strong base
Ans : 0D 2023

Ammonium chloride is a salt of strong acid like
(hydrochloric acid) and a weak base (like ammonium
hydroxide). It is acidic in nature and pH less than 7.
Universal indicator paper gives pink solution in
acidic medium.

Thus option (c) is correct option.

Two salts X and Y are dissolved in water
separately. When phenolphthalein is added to
these two solutions the solution X turns pink and
the solution Y does not show any change in colour,
therefore X and Y are:

(X) (Y)
(a) Na,COs NH,CI
(b) NaySO, NaHCOj;
(c) NH,Cl Na,SO,
(d) NaNO, Na,SO,
Ans : 0D 2023

Phenolphthalein gives pink colour in a basic pH
range from 8.2 to 10. When phenolphthalein is added
to Na,COj; solution, which is a basic solution, the
solution will turn pink in colour. However, when
phenolphthalein is added to NH,Cl , which is acidic

solution, the solution will remain colourless.

Thus option (a) is correct option.

A solution turns red litmus blue, its pH is likely to
be

(a) 1 (b) 4
(c) 5 (d) 10
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140.

.

142.

a large amount of heat is evolved at once.
This heat changes some of the water to steam
explosively which can splash the acid on our
face or clothes and cause acid burns.

What happens when an acid reacts with a metal
oxide? Explain with the help of an example.

Delhi 2013
An acid reacts with a metal oxide to form salt and
water.
Example :
CuO (s) + 2HCl(aq) — CuCl,(aq) + H.O(])

Cuprous (IT) oxide Copper (IT) chloride
(Metal oxide) (salt)

The solution turns blue-green due to the formation
of copper (II) chloride.

What happens when a base reacts with a non-metal
oxide 7 Explain with the help of an example.

Foreign 2017

A base reacts with a non-metal oxide to form salt
and water.

Example :
Ca(OH).(aq) + CO, — CaCO;(s) + H.O(])
Calcium hydroxide Non —metal Salt
(Base) oxide

Why do acids not show acidic behaviour in the
absence of water 7

0D 2010

The acidic behaviour of acids is due to the presence
of H"(aq) ions. The acids produce hydrogen ions
only on dissolving in water. In the absence of water,
acids do not produce hydrogen ions and hence do
not show acidic behaviour.

THREE MARKS QUESTIONS

143.

A compound which is prepared from gypsum has

the property of hardening when water is mixed in

right quantity with it:

(i) Write common name and the chemical name of
this compound.

(ii) Give chemical equation for its preparation.

(iii) List its two uses.

0D 2024
(i) Common name — Plaster of Paris
Chemical name — Calcium sulphate hemihydrate

(i) CaSO, + 2H,0 — ™ CaS0, $H,0 + 15H,0

(iii) (1) It is used for immobilising the affected
fractured part of bone leading to quick
recovery.

Acids, Bases and Salts
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(2) Tt is also used for making decorative pieces
such as toys, statues, etc.

1. Give reasons for the following :

145.

(a) Only one half of water molecule is shown in the
formula of Plaster of Paris.

(b) Sodium hydrogen carbonates is used as an
antacid.

(¢) On strong heating, blue coloured copper
sulphate crystals turn white.

Comp 2020

(a) Only one half of water molecule is shown in the
formula of plaster of paris because two formula
units of CaSO, share one molecule of water.

(b) Sodium hydrogen carbonate is used as an
antacid because it is alkaline in nature and
neutralises excess acid in stomach and provides
relief.

(¢) Blue coloured copper sulphate crystals on
strong heating loses molecules of water of
crystallisation and changes to anhydrous copper
sulphate which is white in colour.

CuSO, - H,0 (s) ——~ CuSO.(s) + 5H,0 (1)

Pentahydrate copper sulphate
(Blue)

Anhydrous copper
sulphate
(White)

List the important products of the Chlor-alkali
process. Write one important use of each.

Comp 2020

When electricity is passed through brine (an

aqueous solution of sodium chloride), it decomposes

2NaCl (aq) + 2H,O (I) ———— 2NaOH (aq) + H.(g)

+Cl(g)

The process of breakdown of brine solution is called

Chlor-alkali process because of products ‘chlor’ for
chlorine and ‘alkali’ for sodium hydroxide.

Current

Chlorine gas is formed at the cathode, hydrogen gas
at the cathode whereas sodium hydroxide solution
is formed near the cathode.

Use of Products formed :

(i) Uses of NaOH (sodium hydroxide) : It is used
for:

(a) de-greasing metals.
(b) Manufacture of soaps, paper, a large
number of chemicals and artificial fibres.
(Any one)
(ii) Uses of Chlorine : It is used in :
(a) Water treatment, swimming pool.

(b) Preparation of bleaching powder, PVC,
disinfectants, CFC’s Pesticides etc.
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16.

11

18.

19.

20.

A sample of soil is mixed with water and allowed
to settle. The clear supernatant solution turns the
pH paper yellowish-orange. Which of the following
would change the colour of this pH paper to
greenish-blue 7

(b) Vinegar
(d) An antacid

(a) Lemon juice

(¢) Common salt

(d) An antacid n

Which of the following gives the correct increasing
order of acidic strength 7

(a) Water < Acetic acid < Hydrochloric acid
(b) Water < Hydrochloric acid < Acetic acid
(¢) Acetic acid < Water < Hydrochloric acid
(

d) Hydrochloric acid < Water < Acetic acid 2

(a) Water < Acetic acid < Hydrochloric acid

If a few drops of a concentrated acid accidentally
spills over the hand of a student, what should be
done 7

(a) Wash the hand with saline solution

(b) Wash the hand immediately with plenty of  ,

water and apply a paste of sodium hydrogen
carbonate

(c) After washing with plenty of water apply
solution of sodium hydroxide on the hand

(d) Neutralise the acid with a strong alkali

(b) Wash the hand immediately with plenty of water
and apply a paste of sodium hydrogen carbonate.

Sodium hydrogen carbonate when added to acetic
acid evolves a gas. Which of the following statements
are true about the gas evolved 7

i) It turns lime water milky.
ii) It extinguishes a burning splinter

iii) It dissolves in a solution of sodium hydroxide

a) (i) and (ii)
¢) (ii), (iii) and (iv)

(b) (i), (ii) and (i)

(
(
(
(iv) It has a pungent odour
(
( (@) () and (iv)

25.

(b) (i), (ii) and (iii)

Common salt besides being used in kitchen can also
be used as the raw material for making

(i) washing soda

Acids, Bases and Salts

24.

Page 63
ii) bleaching powder
iii) baking soda

(b) (i), (ii) and (iii)

(
(
(iv) slaked lime
(
( (@) (i), (i) and (iv)

a) (i) and (i)
c¢) (i) and (iii)

(c) (i) and (iii)

One of the constituents of baking powder is sodium
hydrogen carbonate, the other constituent is

(a) hydrochloric acid (b) tartaric acid

(c) acetic acid (d) sulphuric acid

(b) tartaric acid

To protect tooth decay we are advised to brush
our teeth regularly. The nature of the tooth paste
commonly used is

(a) acidic (b) neutral
(c) basic (d) corrosive
(c) basic

Which of the following statements is correct about

an aqueous solution of an acid and of a base ?
(i) Higher the pH, stronger the acid

(ii) Higher the pH, weaker the acid

(iii) Lower the pH, stronger the base

(iv) Lower the pH, weaker the base

(a) (i) and (iii) (b) (ii) and (iii)
(¢) (i) and (iv) (d) (ii) and (iv)

C

() (ii) and (iv)

The pH of the gastric juices released during digestion
is

(a) less than 7 (b) more than 7

(c) equal to 7 (d) equal to 0

(a) less than 7

Which of the following phenomena occur, when a
small amount of acid is added to water ?

(i) Tonisation
(ii) Neutralisation
(iif) Dilution
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(iii) The pH paper is changed from blue to red in
colour.

(iv) Turns red litmus to blue in colour.

Acids, bases and salts are three main categories of
chemical compounds. These have certain definite
properties which distinguish one class from the
other.

The acids are sour in taste while bases are
bitter in taste. Tasting a substance is not a good
way of finding out if it is an acid or a base! Acids
and bases can be better distinguished with the
help of indicators. Indicators are substances that
undergo a change of colour with a change of acidic,
neutral or basic medium. Many of these indicators
are derived from natural substances such as extracts
from flower petals and barrier. Litmus, a purple dye
is extracted from the lichen plant. Some indicators
are prepared artificially. For example, methyl
orange and phenolphthalein. Given below is a table
of indicators and their colour change in acidic and
basic medium.

Indicator Colour in Acid | Colour in
Alkali
Litmus Red Blue
Methyl Pinkish red Yellow
Phenolphthalein Colourless Pink

(i) Give two examples each of natural and artificial
indicators.

(ii) An aqueous solution turns red litmus solution

blue. Excess addition of which solution would
the change-ammonium hydroxide
solution or hydrochloric acid?

reverse

(iii) What will be the change in colour when a few
drops of phenolphthalein is added to a solution
having pH 8.5

(iv) What is universal indicator?

(i) Natural Indicators : Turmeric and red cabbage,
Artificial Indicators : Methyl red and methyl
orange

(ii) Hydrochloric acid because adding excess acid to
the base would turn blue litmus solution red.

(iii) It changes into pink.

(iv) Universal indicator is a mixture of dyes that
changes colour gradually over a range of pH and
is used in testing for acids and alkalis.

Acids, Bases and Salts
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180. The pH scale can be used to determine the strength

181.

of acid solutions as well as basic solutions by

making use of hydrogen ion concentrations in them.

Consider two solutions A and B having pH values

3 and 9.5, respectively.

(i) Which solution will turn blue litmus red ?

(ii) Which solution will turn phenolphthalein from
colourless to pink ?

(iii) Water is a neutral substance. What colour will
you get when you add a few drops of universal
indicator to a test tube containing distilled
water?

(i) Solution A will turn blue litmus to red as its
value of pH is 3.

(ii) Solution B will turn phenolphthalein from
colourless to pink as it is basic in nature.

(iii) It turns the universal indicator solution green
as its pH value is 7.

A metal carbonate X on heating with an acid gives

a gas which when passed through a solution Y

gives the carbonate back. On the other hand, a gas

G that is obtained at anode during electrolysis of

brine is passed on dry Y, it gives a compound Z,

used for disinfecting drinking water.

(i) Identify X, Y, G and Z.

(ii) What is the nature of the gas evolved when X
is heated ?

(iil) Write the reaction involved in the formation of
G?

(iv) Write the reaction involved when G reacts with
Y.

(i) X is calcium carbonate (CaCO3).
Y is slaked lime [Ca(OH),|.
G is chlorine (Cl,) gas.
Z is bleaching powder (CaOCl,).
(ii) CaCOy5) ——> CaO s+ COxy)
(X) (Acidic gas)
The gas CO, is acidic in nature.
(iii) 2NaCl(aq) + 2H,O ())
— 2NaOH (aq) + Cly(g) + Ha(g)
(iv) CI(QG()g) + Ca(OH),(s) — CaOg)b(s) +H,0(])

(Dry)
)
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3. Column II gives type of reaction mention in column A B C D
I, match them correctly.
(a) s r p
Column I Column IT (b) p q S T
(A) | NaHCO;, (p) | Baking soda (c) q s p r
(B) | NaOH (q) | Alkaline (d) r q s p
(C) | KHSO, (r) | Acidic salt Ans
(D) | Ca(OH), (s) | Bitter taste (a) A-s, B-r, C-q, D-p

31. Assertion (A) : Hydrogen gas is not evolved when
A B C D . L
zinc reacts with nitric acid.
(a) p,q 9, S 97T 9, S Reason (R) : Nitric acid oxidises the hydrogen gas
(b) p q, s S T produced to water and itself gets reduced.
(c) q 5 p . (a) Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of
(d) ! ! 5 P Assertion (A).
Ans : (b) Both Assertion (A) and Reason (R) are true

but Reason (R) is not the correct explanation

of Assertion (A).

35. Match the column I to column II and select the (c) Assertion (A)
)

(a) A_p» q, 1, B_q7 S, C_qa T, D_qa S

is true, but Reason (R) is false.
correct answer using the codes given below:

(d) Assertion (A) is false, but Reason (R) is true.

Column I Column IT Ans : 0D 2024
Solution of pH 5.5 p) | Neutral Hydrogen gas is not evolved when zinc reacts with
Solution of pH 5 a) | Acidic nitric acid as HNO, being oxidising agent oxidises

: the hydrogen gas produced to water and itself gets
[OH]=10"" reduced to any of the nitrogen oxides.

A) (
B) (
C) | Solution of pH 4 (r)
D) | Solution of pH 7 (s) | Basic Thus (a) is correct option.

3. Assertion (A): It is advised that while diluting an

A B C D acid one should add water to acid and not acid to
(a) S q, s p r water keeping the solution continuously stirred.
Reason (R): The process of dissolving an acid into
(b) 5, T q, s p r L .
water is highly exothermic.
(c) p, s q r, s P (a) Both Assertion (A) and Reason (R) are true
(d) s p q I, s and Reason (R) is the correct explanation (A)
(b) Both Assertion (A) and Reason (R) are true
Ans : but Reason (R) is not the correct explanation
(d) A-s, B-p, C-q, D-, s © OAf(A). A) but R (R) is fal
¢ ssertion is true, but Reason is false.
3. Match the column I to column II and select the (d) Assertion (A) is false, but Reason (R) is true.
correct answer using the codes given below: Ans : oD 2023
Column I Column IT The process of adding water to an acid is highly
A - exothermic, therefore it is always recommended
(A) |Mono basic (p) |KOH that acid should be added to water. If it is done the
(B) | Dibasic (q) | Ca(OH), other way, then it might be possible that because
(C) | Diacidic (r) | H,80, of the large amount of heat generated, the mixture
— may splash out and cause burns. Hence, assertion is
(D) | Mono acidic (s) | HNO4 false but reason is true.

Thus option (d) is correct option.
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The solution which turns red litmus blue is basic.
Hence, its pH should be greater than 7.

Thus option (d) is correct.

A solution reacts with crushed egg shells to give
a gas that turns lime water milky. The solution
contains

(a) NaCl
(c¢) LiCl

(b) HCI
(d) KCl

The egg-shells are made of calcium carbonate and
the gas which turns lime-water milky is carbon
dioxide. Carbon dioxide gas can be formed by
action of an acid solution on calcium carbonate (or
egg-shells). So, the solution contains HCI.

Thus option (b) is correct.

10 mL of solution of NaOH is found to be completely
neutralized by 8 mL of a given solution of HCI. If
we take 20 mL of the same solution of NaOH, the
amount HCI solution (the same solution as before)
required to neutralise it will be

(a) 4 mL (b) 8 mL
(¢) 12 mL (d) 16 mL

10 mL of NaOH is neutralized by HCl = 8 mL

20 mL of NaOH will require HCl (for complete
neutralization)

-8 —
=10 X 20 =16 mL

Thus option (d) is correct.

Which one of the following types of medicines is
used for treating indigestion ?

(a) Antibiotic (b) Analgesic

(¢) Antacid (d) Antiseptic

(¢) Antacid

What happens when a solution of an acid is mixed
with a solution of a base in a test tube ?

(i) The temperature of the solution increases
(ii) The temperature of the solution decreases

(iii) The temperature of the solution remains the
same

(iv) Salt formation takes place
(a) (i) only (b) (i) and (iii)
(c) (ii) and (iii) (d) (i) and (iv)

Acids, Bases and Salts
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15.
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(d) (i) and (iv)

An aqueous solution turns red litmus solution blue.
Excess addition of which of the following solution
would reverse the change ?

(a) Baking powder

(b) Lime

(¢) Ammonium hydroxide solution
(

d) Hydrochloric acid

(d) Hydrochloric acid

During the preparation of hydrogen chloride gas on
a humid day, the gas is usually passed through the
guard tube containing calcium chloride. The role of
calcium chloride taken in the guard tube is to

(a) absorb the evolved gas

(b) moisten the gas

(¢) absorb moisture from the gas
(

d) absorb Cl™ ions from the evolved gas

(¢) absorb moisture from the gas

Which of the following salts does not contain water
of crystallisation 7

(a) Blue vitriol
(c) Washing soda

(b) Baking soda
(d) Gypsum

(b) Baking soda

Sodium carbonate is a basic salt because it is a salt
of

(a) strong acid and strong base
(b) weak acid and weak base
(c) strong acid and weak base
(

d) weak acid and strong base

(d) weak acid and strong base

Calcium phosphate is present in tooth enamel. Its

nature is
(a) basic (b) acidic
(¢) neutral (d) amphoteric

(a) basic
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46.

a1.

When gypsum is heated at 373K, it loses water
molecules and forms Plaster of Paris. Both assertion
and reason are true and reason explains assertion.

Assertion : Salts of strong acids and weak bases are

basic in nature.

Reason : pH value of such salt are mare than 7.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(d) Both Assertion and Reason are false.

Salts obtained from strong acids and weak bases are
acidic in nature and pH value of acidic salts is less
than 7. Hence both assertion and reason are wrong.

Assertion : When acid rain flows into the river, it
lowers the pH of the river water.

Reason : The survival of aquatic life in such river

becomes difficult.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.
Since pH value of acids is less than 7, so when acid
rain flows into rivers, it lowers the pH of the rain
water and survival of aquatic: life in such river
becomes difficult. Both assertion and reason are
true but reason does not explain assertion.

Assertion : Limestone, chalk and marble react with
acids to form salt, carbon dioxide and water.

Reason : Limestone, chalk and marble are different
forms of calcium carbonate.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c¢) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

Acids, Bases and Salts

48.
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(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

Limestone, chalk, marble are different forms of
calcium carbonate and calcium carbonate reacts
with acid to form salt, carbon dioxide and water.

Assertion : In a neutralisation reaction, metal and
non-metal react to form salt.

Reason : Metal contains H" ions and non-metal

OH" ions.
(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(d) Both Assertion and Reason are false.

The reaction between an acid and a base to give a
salt and water is known as neutralisation reaction.
Acid contains H" ion and base contains OH™ ion.
Hence both assertion and reason are false.

Assertion : Non-metallic oxides are acidic is nature.
Reason : Non-metallic oxides react with base to
form salt and water just like an acid reacts with a
base.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

Non metallic oxides react with base to form salt and
water. Hence both assertion and reason are true and
reason explains assertion.

Assertion : HC] produces hydronium ions (H;O")

and chloride ions (Cl") in aqueous solution.

Reason : In presence of water, base give H' ions.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.
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26.

21.

28.

29,

(iv) Salt formation
(a) (i) and (ii)
(c) (ii) and (iii)

(b) (i) and (iii)
(d) (ii) and (iv)

(b) (i) and (iii)

Which one of the following can be used as an acid-
base indicator by a visually impaired student ?

(a) Litmus (b) Turmeric

(c) Vanilla essence

(c) Vanilla essence

Which of the following substance will not give
carbon dioxide on treatment with dilute acid ?

(a) Marble (b) Limestone
(c) Baking soda

(d) Lime

Which of the following is acidic in nature ?
(b) Human blood

(d) Antacid

(a) Lime juice

(¢) Lime water

(a) Lime juice

32.
In an attempt to demonstrate electrical conductivity
through an electrolyte, the following apparatus
(Figure) was set up.
6V
Battery
100 1
» =— Switch 3.

Beaker —
Nail —
<~—— Dilute NaOH
Rubber solution
cork

Which among the following statement(s) is(are)

correct ?

(i) Bulb will not glow because electrolyte is not
acidic

Acids, Bases and Salts

(d) Penunia leaves 30.

(d) Lime 31
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(ii) Bulb will glow because NaOH is a strong base
and furnishes ions for conduction.

(iii) Bulb will not glow because circuit is incomplete

(iv) Bulb will not glow because it depends upon the
type of electrolytic solution

(a) (i) and (iii) (b) (ii) and (iv)
(c) (ii) only (d) (iv) only

(c) (ii) only
Which of the following is used for dissolution of
gold?

(a) Hydrochloric acid
(c) Nitric acid

(b) Sulphuric acid
(d) Aqua regia

(d) Aqua regia

Which of the following is not a mineral acid ?
(a) Hydrochloric acid

(b) Citric acid
(¢) Sulphuric acid
(d) Nitric acid

(b) Citric acid

Which among the following is not a base ?
(a) NaOH (b) KOH

(d) C,H,OH

Which of the following statements is not correct 7

(a) All metal carbonates react with acid to give a
salt, water and carbon dioxide

(b) All metal oxides react with water to give salt
and acid

(¢) Some metals react with acids to give salt and
hydrogen

(d) Some non-metal oxides react with water to form
an acid

(b) All metal oxides react with water to give salt
and acid
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(NH) is a weak base because it does not contains
hydroxide ions, but on reaction with water, it
produces hydroxide ions but the reaction is almost
reversible;

NH; + H,O == NH; + OH .

Moreover, the electro-negativity of nitrogen atoms
makes it less basic, as nitrogen atoms take hold on its
lone pair electrons to leave its vicinity. Hydrochloric
acid is a strong mineral acid as it readily dissociates to
produce hydrogen ions (H") and chloride ions (Cl7).
The reaction is HCl—-H"+ Cl". So, it is clear
that ammonium chloride is made of weak base and
strong acid. Ammonium chloride is considered as a
neutral salt but actually its solution is slightly acidic
because chloride ion (Cl7) is weak conjugate base
of strong acid (HCl) and ammonium ion (NHJ) is a
strong conjugate acid of a weak base (NH;). Thus,
in the solution the conjugate acid is (NH7) stronger
than the weak base (Cl); so, the solution is slightly
acidic.

Assertion : Baking soda does not creates acidity in

the stomach.

Reason : Baking soda is not alkaline.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(¢) Assertion is true but Reason is false.

(d) Assertion is true but Reason is false

(d) Assertion is true but Reason is false.

Baking soda, being alkaline, neutralises the acidity
in the stomach and removes it.

Assertion : Plaster of Paris is used by doctors by
setting fractured bones.

Reason : When Plaster of Paris is mixed with water
and applied around the fractured limbs, it sets into
a hard mass.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c¢) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Acids, Bases and Salts
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Plaster of Paris when mixed with water and applied
around the fractured limbs, it sets in to a hard mass
and keeps the bone joints in a fixed position. So, it
is commonly used for setting fractured bones.

Assertion : Sodium hydroxide reacts with zinc to

produce hydrogen gas.

Reason : Acids reacts with active metals to produce

hydrogen gas.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

Sodium hydroxide being an strong base, reacts with
active metal (zinc) to product H, gas. The reaction
is given as follows:

Zn (s) + 2NaOH (aq) — Na.ZmO: (aq) + H,(g)
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ONE MARK QUESTIONS

Which substance is present in sour tasting items ?

0D 2018

Acids is present in sour tasting items.

If someone in your family is suffering from acidity,
which of the following would you suggest as a remedy:
lemon juice, vinegar or baking soda solution ?

Foreign 2015

Baking soda solution.

Which factor is responsible for the working of
baking soda as antacid ?

Delhi 2011
The ability of acids and bases to nullify each other.
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(d) Assertion is false but Reason is true.

(c) Assertion is true but Reason is false.

HCI produces H" ions in aqueous solution because
in presence of water, acids give H" ions. As H”
ions cannot exist alone so it combines with water
molecules and form H;O".

Assertion : If the pH inside the mouth decreases
below 5.5, the decay of tooth enamel begins.

Reason : The bacteria present in mouth degrades

the sugar and left over food particles and produce

acids that remains in the mouth after eating.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Tooth decay starts when the pH of the mouth is
lower than 5.5. Hence assertion is true but reason
is false.

Assertion : H,CO; is a strong acid.

Reason : A strong acid dissociates completely or

almost completely in water.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(d) Assertion is false but Reason is true.

Acid which partially dissociate into in aqueous
solutions is known as weak acid. Example: H,CO;
(carbonic acid), HCOOH (formic acid) and acid
which completely dissociate into ions in aqueous
solutions is known as strong acid. Example: HCIl
(Hydrochloric acid), H.SO, (Sulphuric acid) etc.

Assertion : Salts are the products of an acid-base
reaction.

Reason : Salt may be acidic or basic.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Acids, Bases and Salts
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(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

Salts are formed by the combination of acid and
base through neutralisation reaction. Salt are ionic
compound consisting two parts, one part carrying
positive charge and the other part carrying a negative
charge. The number of positive and negative ions
present in such that total positive charge is equal to
total negative charge so that the salt as a whole is
the electrically neutral.

Assertion : On adding H,SO, to water the resulting
aqueous solution get corrosive.

Hydronium ions are responsible for
corrosive action.

Reason

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

H,SO, is a strong acid, it readily forms hydronium
ions when dissolved in water which are responsible
for its corrosive action.

Assertion : pH of ammonium chloride solution is in

acidic range.

Reason : Solution of a salt of weak base and strong

acid is acidic.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Ammonium chloride is made up of ammonia
(NH;) and hydrochloric acid (HCL), the reaction
is NH;+ CHI - NH,Cl. We know that ammonia
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Dry HCI gas does not change the colour of dry blue
litmus. Give reason.
0D 2008

H* ion from HCIl cannot ionize to give H' ions
in absence of water. Acidic property like change in
colour of litmus depends on production of H' ion,
hence there is no colour change.

What do you mean by acid rain 7

Foreign 2014

When pH of rain water is below 5.6, it is called acid
rain.

Which acid is produced in stomach ?

Comp 2018
Hydrochloric acid is produced in stomach.
Name a natural antidote of nettle.

Comp 2013
Dock plant.
Name the acid present in tamarind.

SQP 2019

Tartaric acid.

Why is HCI a stronger acid than acetic acid ?

Delhi 2011

On dissociation HCI yields larger [H'] for the same
concentration compared to acetic acid.

What will you observe when dilute hydrochloric
acid is added to a small amount of copper oxide in
a beaker?

Foreign 2014

The colour of the solution becomes blue green and
the copper oxide

CuO + 2HCl — CuCl; + H,O

Name a salt which does not contain water of
crystallisation.

Delhi 2008
Baking soda.

What happens when water is added to quick lime ?

0D 2006
When quick lime reacts with water, slaked lime is
formed.
CaO + H,O — Ca(OH), + Heat

Calcium hydroxide

Acids, Bases and Salts
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A compound which is formed due to recrystallisation
of sodium carbonate. Identify the compound and
write its chemical formula.

Comp 2013
Compound : Washing soda;
Chemical formula : Na,CO;-10H,O

What are the products formed when an acid reacts
with a base ?

Delhi 2017
Acid reacts with a base to form salt and water.

Explain the action of dilute hydrochloric acid on
magnesium ribbon.

Foreign 2010

Dil. Hydrochloric acid reacts with magnesium
to form magnesium chloride and hydrogen gas is
liberated.

Mg (s) + 2HCl(aq) — MgCl (aq) + Ha(g)

Explain the action of dilute hydrochloric acid on
sodium hydroxide.

Comp 2007
Reaction between dil. hydrochloric acid and sodium
hydroxide is a neutralisation reaction. Sodium
chloride salt and water are formed.
NaOH (aq) + HCl(aq) — NaCl(aq) + H.O (I)

Explain the action of dilute hydrochloric acid on
crushed egg shells.

0D 2017
Egg shells are made of calcium carbonate (CaCOs).
Dilute hydrochloric acid dissolves the CaCO; and
makes the shell soft.
CaCO;(s) + 2HCl (aq) — CaCl, + CO.(g) + H.O (I)

(Crushed egg shell)

What is neutralisation reaction ?

Foreign 2013

The reaction between an acid and base to form salt
and water is called neutralisation reaction.

Two solutions A and B have pH values of 3.0 and
10.5 respectively. Which of these will turn blue
litmus solution to red.

Delhi 2017

A solution which have pH between 1 to 7 is called
an acid. So here, pH of A is 3.0, so A is an acid.
Also, we know acid turn blue litmus to red.
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The gas evolved in the reaction turns lime water
milky. Therefore, the evolved gas is carbon dioxide.
Thus, this experiment shows that acids decompose
sodium carbonate to produce carbon dioxide.

T - Lime water
--—|  turns milky

Washing =
soda

Complete the labelling in the figure given alongside.

R
=
2
0
2

G

Delhi 2007
X is the dropper containing dilute HCI.
Y is the dilute solution of NaOH + phenolphthalein.
Z is a test tube.

What is meant by ‘water of crystallisation’ of a
substance ? Describe an activity to show that
blue copper sulphate crystals contain water of
crystallisation.

Delhi 2014

Crystals of some compounds seem to be dry (or
anhydrous), but actually contain some water
molecules attached to them. This water is called
water of crystallisation and such salts are called
hydrated salts.

The following activity shows that blue copper
sulphate crystals contain water of crystallisation.
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Activity : Heat a few copper sulphate crystals in a
dry boiling tube. After sometime, the blue colour
of the crystals disappears and white powder or
anhydrous copper sulphate is formed.

A few drops of water also appear on the inner walls
of the boiling tube. When some water is added
to the boiling tube after heating, the blue colour
reappears.

CuS0O,-5H.0

Blue

Heat —5H>0
CuS0,

FoH0 White

A metal is treated with dilute sulphuric acid. The
gas evolved is collected by the method shown in the
figure. Answer the following :

(a) Name the gas.
(b) Name the method of collection of the gas.

N

ol 1ol ol ol |
O 1O 0O

I A A =T

[

(¢) Is the gas soluble or insoluble in water ?
(d) Is the gas lighter or heavier than air ?

0D 2006
(a) Hydrogen gas.
The gas is collected by the
displacement of water.

downward

(c) Since the gas is collected over water, this
suggests that the gas is insoluble in water.

The gas is lighter than air because the collecting
gas jar is inverted.

A housewife found that the cake prepared by her
is hard and small in size. Which ingredient has she
forgotten to add that would have made the cake
fluffy? Give reason.

Delhi 2019
She has forgotten to add baking powder during
the preparation of cake. Baking powder contains
sodium bicarbonate and tartaric acid. On heating,
sodium bicarbonate reacts with acid to produce
carbondioxide gas which causes the cake to rise and
become fluffy.

2NaHCO; —=— Na,CO; + H,O + CO 1

Sodium bicarbonate Sodium carbonate

(Baking powder) (Soda ash)
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The pH of soil A is 7.5 while that of soil B is 4.5.
Which of the two soils A or B should be treated
with powdered chalk to adjust its pH and why ?

0D 2012
Soil B with pH 4.5 should be treated with powdered
chalk to adjust the pH of soil to neutral i.e., nearly 7
as acidic soil is not good for plant growth.

Explain how the pH change in the river water can
endanger the lives of aquatic animal like fish.

Delhi 2011
When the acid rain which has pH less than 5.6,
flows into the rivers, it lowers pH of the river water.
As a result, the survival of aquatic life in such rivers
become difficult.

TWO MARKS QUESTIONS

Out of the two-hydrochloric acid and acetic acid,
which one is considered a strong acid and why ?
Write the name/molecular formula of one more
strong acid.

Comp 2021

Hydrochloric acid (HCl) is a stronger acid than
acetic acid (CH;COOH) because it releases H'
ions in aqueous solution more easily. In order to
verify this, add a few drops of universal indicator
solution in the test tubes containing the acids. It
acquires red colour in hydrochloric acid (pH = 2)
and yellow in acetic acid (pH = 4) which confirms
that hydrochloric acid is stronger acid.

Write equations for

(i) Dissociation of HCI in water.
(ii) Formation of hydronium ion.
(iii) NaOH is dissolved in water.
(iv) KOH is dissolved in water.

Delhi 2017
(i) HCl+H,0 — H,0" +Cl
(i) H'+H,0 — H;0"
(iii) NaOH (s) ——— Na" (aq) + OH (aq)
(iv) KOH (s) —— K" (aq) + OH (aq)
What is dilution ?
0D 2015

Mixing an acid or base with water results in decrease
in the concentration of ions (H;O"/OH™) per unit
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volume. Such a process is called dilution and the
acid or the base is said to be diluted.

Name some naturally occurring acids and their source.

Delhi 2011

Acid Natural source

Acetic acid Vinegar

Sour milk (Curds)

Lactic acid

Citric acid

Citric acid

Oranges

Lemons

Tooth enamel is one of the hardest substances in
our body. How does it undergo damage due to
eating chocolates and sweets ? How do tooth pastes
prevent this damage ?

Foreign 2012

Tooth enamel is made up of calcium phosphate,
the hardest substance in the body. When we eat
chocolates, sweets etc., some particles remain in the
mouth. The bacteria presents in the mouth act on
these left over food particles to produce acid which
corrodes the tooth enamel and causes tooth decay.

As tooth pastes are generally basic, they help in
neutralizing this acid and prevent tooth decay.

Name the gas which is usually produced when dil.
sulphuric acid reacts with a metal. Illustrate it with
an example. How will you test the evolution of this
gas.

SQP 2016
When dilute H.SO, reacts with metal, hydrogen
gas is produced. For example, when H,SO, reacts
with aluminium metal, aluminium sulphate and
hydrogen gas are produced.
when a burning match stick is taken near the mouth
of the container in which hydrogen gas is producing,
it burns with pop sound.

A calcium compound which is a yellowish white
powder is used as a disinfectant and also in textile
industry. Name the compound. Which gas is released
when this compound is left exposed to air 7

Delhi 2019

(i) Bleaching powder or calcium oxychloride.

(ii) When exposed to air, it releases Cl, gas
according to the following reaction with CO,

present in air.
CaOCl, + CO; — CaCO; + Cl, 1
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How does colour of litmus change in acidic and
basic media ?
Comp 2010

In acidic media, colour of litmus is red and in basic
media, colour of litmus is blue.

What is the source of litmus ?

SQP 2019
Lichen is the source of litmus.

Write the name some natural indicators.

Delhi 2014

Red cabbage leaves, turmeric, coloured petals of
some flowers like Hydrangea, Petaina and Geranium.

Write the name of some synthetic indicators.

0D 2009
Phenolphthalein, methyl orange, etc.

Why the colour of stain of curry on cloth becomes
reddish brown when soap is scrubbed on it ?
Comp 2017

The soap is a basic substance. Turmeric used in
spice is an indicator and turns reddish brown when
comes in contact with basic substances.

Which of these vanilla, onion and clove can be used
as olfactory indicator ?

0D 2012
All three are used as the olfactory indicator.

What happens when acids react with metals ?

0D 2009

Acids react with metals to give salt and hydrogen
gas.
Acid + Metal — Salt + Hydrogen

Write equation for reaction between zinc and
sulphuric acid.
SQP 2007
Zn + H,S0, — ZnSO, + H,
Write the equation for reaction between sodium
hydroxide and zinc.
Foreign 2018

2NaOH + Zn — Na,ZnO, + H,

What happens when dilute hydrochloric acid is
added to sodium carbonate ?
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Delhi 2013

Carbon dioxide gas is evolved along with formation
of sodium chloride and water.

Na,COs(s) + 2HCI(]) — 2NaCl(aq) + H.O (1)

Write the reaction between carbon dioxide and lime
water.
0D 2010

On passing carbon dioxide, lime water turns milky
due to formation of calcium carbonate.

Ca (OH) 2 (aq) + COz (g) — CaCO:; (S) + Hz (@) (l)

Lime water White ppt.

What happens when metal carbonates/metal
hydrogen carbonates react with acids 7
Foreign 2007

Metal carbonate/Metal hydrogen carbonate + Acid
— Salt + Carbon dioxide + Water.

Write the equation for reaction between sodium
hydroxide and hydrochloric acid.

SQP 2010
Na(OH)(aq) + HCl(aq) — NaCl(aq) + H.O (1)

Write and balance the reaction between copper
oxide and hydrochloric acid.

0D 2019
CuO + 2HCI — CuCl, + H,O

Most metals do not react with bases, but zinc metal
does. Suggest a reason. Write an equation for the
reaction between Zn and NaOH.

SQP 2010

Zinc is amphoteric in nature.
Zn + 2NaOH — Na,ZnO, + H,

Aqueous solution of acids conduct electricity while
alcohol does not. Explain.
Delhi 2016

Aqueous solutions of acids contains ions to conduct
electricity. Alcohol does not produce ions. Thus, no
dissociation occurs.

What do you mean by olfactory indicators ?

0D 2013
There are some substances whose odour changes
in acidic or basic media. These are called olfactory
indicators.
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A compound of sodium X is used in kitchen to
make the ‘pakoras’ cripsy. It is also used to remove
acid in the stomach.
(a) Identify the compound X and write its chemical
formula.
(b) What chemical reaction occurs on heating it
during the cooking of food 7
Delhi 2011
(a) The compound X is sodium hydrogen
carbonate. Its chemical formula is NaHCO;.
(b) The following chemical reaction takes place
while heating it during cooking food :

INaHCO; —— Na,CO, + H.O + CO,

Write the chemical formula of bleaching powder.
How is bleaching powder prepared ? For what
purpose is it used in drinking water ?
0D 2014

The chemical formula of bleaching powder is
CaOCl,. Bleaching powder is produced by the
action of chlorine on dry slaked lime [Ca(OH),].

Ca(OH); + Cl, — CaOCl, + H,O
Bleaching powder is used in drinking water to make
it germ-free.

Effervescences are formed when the baking soda is
heated. What substance is present in baking soda ?
Name the gas evolved. Write the chemical equation
involved.

Foreign 2017
The substance present is baking soda (NaHCOs).
Gas evolved is COs,.

2NaHCO; — ~ Na,CO,; + H,O + CO,

What is ‘baking powder. How does it make the cake
soft and spongy ?

Comp 2018

Baking soda is a mixture of baking soda (NaHCOs)
and edible acid like for tartaric acid.

Baking powder on heating produces carbon dioxide
gas which causes bread or cake to rise making it soft
and spongy.

NaHCOg + I‘IJr

(From tartaric

— . CO,+H,0
acid)

+ Sodium salt of tartaric acid.

Explain why plaster of paris should be stored in a
moisture proof container.

0D 2009

Plaster of paris should be stored in a moisture
proof container because the presence of moisture
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can cause its slow setting by bringing about its
hydration. This will make the plaster of paris useless
after sometime.

What happens when a few drops of water are added
to anhydrous copper sulphate ? Explain with the
help of an equation.

0D 2007
Anhydrous copper sulphate (CuSO,) is white.
When water is added to anhydrous copper sulphate,
it gets hydrated and turns blue due to the formation
of hydrated copper sulphate.

CuSO,+ 5H,0 — CuSO, 5H,0

(White) (Blue)

State what happens when zinc granules are heated
with sodium hydroxide solution. Write the balanced
equation for this reaction. Name the main product
formed in this reaction.

Delhi 2015

When zinc granules are heated with sodium

hydroxide solution, then sodium zincate salt and
hydrogen gas are forms :

Zn (s) + 2NaOH (aq) — Na.ZnO,(s) + H.O(g)

Main product formed is sodium zincate.

A substance X is used as building material and
insoluble in water. When reacts with dil. HCI it
produces a gas which turns lime water milky.
Predict the substance and write the chemical
equation involved.

Comp 2017
The substance X is CaCO;, used as a building
material and insoluble in water.

CaCO; + 2HCl (aq) — CaCl,(aq) + H.O (I) + CO:(g)

Why is tartaric acid added into baking soda to get
baking powder ?

Comp 2019

Tartaric acid is added to neutralise the sodium
carbonate formed on heating by the decomposition
of NaHCO;. If it is not added, the cake would taste
bitter due to the presence of sodium carbonate in it.

NaH003 + H} —+’ COZ + Hzo

From tartatic Sodium salt of

acid tartaric acid

Explain why, diluting an acid, the acid should be
added to water and not water to the acid.

0D 2011

(i) When the concentrated acid is added to water,
then the heat is evolved gradually and easily
absorbed by the large amount of water.

(ii) If water is added to concentrated acid, then
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2NaCl (aq) + 2H,0 (1) —me

Current

2NaOH (aq)

+H,(g) + Cl(g)
Hydrogen gas is obtained at cathode and

chlorine gas at anode. NaOH remains in solution.

The solution on evaporation gives solid NaOH. This

process is called chlor-alkali process.

1. Sodium Hydroxide is used in manufacturing
soaps, detergents, paper, artificial silk (rayon)
and dyes. It is used in manufacturing chemicals,
i.e., Sodium hypochlorite, sodium chlorate, etc.

3.4 Uses of Hydrogen Gas

It is used in manufacturing of ammonia and methyl
alcohol and to prepare hydrochloric acid. It is used
for hydrogenating oils to give fats. Vegetable oils on
hydrogenation give margarine.

Vegetable oil +H,—
ghee)

Margarine (vegetable

3.5 Uses of Chlorine Gas

It is used as a bleaching agent in textile industry
and used for sterilising water.

3.6 Washing Soda (Na.CO;-10H,O0)

It is obtained from sodium carbonate (Na,COs;)
through ammonia-soda or Solvay process. Its
chemical name is sodium carbonate decahydrate.
Uses of Washing Soda : It is used for washing
clothes and in manufacturing glass, caustic soda,
borax, etc.

3.7 Baking Soda (NaHCO:;)

It is prepared by passing carbon dioxide through an
aqueous solution of sodium carbonate. Its chemical
name is sodium hydrogen carbonate or sodium
bicarbonate.

Na,CO; + CO,+ H,O — 2NaHCO;

It Is a white crystalline solid, sparingly soluble
in water and its aqueous solution is mildly alkaline.
It decomposes on heating to give Na,CO; and
release CO,. It reacts with acids (H") to evolve
CO;.

2NaHCO; —=' ~ Na,CO, + H,0 + CO,
NaHCO; + HJr — Na+ + HzO + COQ

3.8 Uses of Baking Soda

It is used in cooking and as an antacid to correct
the acidity of stomach. It is used in making
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effervescent drinks and in fire extinguishers, and
also in preparing baking powder.

3.9 Bleaching Powder

The chemical name of bleaching powder is calcium
oxychloride (CaOCL). It is obtained by passing Cl,
gas over dry slaked lime.

Ca(OH),(s) + ClL(g) ——=— CaOCl(s) + H,O (1)

3.10 Uses of Bleaching Powder

It is used for bleaching of wood pulp, cotton, and as
a disinfectant.

3.11 Plaster of Paris

Its chemical name is calcium sulphate hemihydrate

[CaSO,-(1/2)H,O]. It is obtained by heating

gypsum (CaSO,-2H,0).
Ca,SO4 . 2H20 373 K—-398 K

Inakiln

CaS0,
(1/2)H.O + (3/2)H.O
Plaster of Paris on mixing with an adequate
quantity of water, it forms a gypsum again.
CaS0,-(1/2)H,0 + (3/2)H,O — CaS0O,-2H,0

3.12 Uses of Plaster of Paris

It is used for immobilising the affected fractured
part of bone leading to quick recovery. It is also
used for making decorative pieces such as toys,
statues, etc.

Plaster of Paris should be stored in moisture-
proof container.

3.13 Water of Crystallization

1. Hydrated Salts : A crystalline salt molecule
that is loosely attached to a certain number of
water molecules is called hydrated salt. These
water molecules are water of crystallization.

2. Hygroscopy : Those substances which absorb
moisture from atmosphere at ordinary
temperature, are called hygroscopic substances,
and the property is known as hygroscopy, e.g.,
conc. H,SO,, etc.

3. Deliquescence Those substances which
absorb moisture from atmosphere at ordinary
temperature and ultimately dissolve in the
absorbed water to form a solution are called
deliquescent substances and the phenomenon is
called deliquescence, e.g., NaOH, KOH, etc.

4. Efflorescence : Certain hydrated salts when
exposed to air at ordinary temperature lose

their water of crystallization either partially
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ue. How is

"l

(iii) Uses of Hydrogen : It is used:
(a) Inmanufacture of ammonia for fertilizers as
rocket fuel.
(Any one)

washing soda prepared from sodium
carbonate? Give its chemical equation. State the
type of this salt. Name the type of hardness of water
which can be removed by it 7

Comp 2020

Preparation of washing soda from sodium carbonate
Anyhydrous sodium carbonate is dissolved in water
i.e. soda Na,COs;-10H,O

Nazco:g + 10H10 — Nazco:s. . 10H10

Sodium carborate Washing soda

It is a basic salt.

Permanent hardness can be removed by washing
soda.

How will you show that acids conduct electricity ?

0D 2013
The arrangement is made as shown in the figure.
Dilute sulphuric acid is added and the switch is
made ‘on’. The bulb glows. This shows that acids
conduct electricity.

6V
Battery
i1 =

)
o -— Switch

Beaker —
Nail —
<—— Dilute NaOH
Rubber — solution
cork

u8. A gas is produced when conc. H,SO, is added to

solid sodium chloride taken in a test tube. The gas
coming out through the delivery tube is passed over
a dry blue litmus paper and then over a moist blue
litmus paper. Record your observations and explain
reason with the help of chemical equation.

Delhi 2010
HCI gas is produced.
2NaCl + H,SO, — Na,S0, + 2HCl
When the gas passed through dry litmus paper,

Acids, Bases and Salts
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there is no change in colour because it cannot show
acidic properties as H" ions are not present.

The gas when passed through moist litmus paper,
colour is changed to red as it shows acidic properties.
It happens so because H* ions are produced when
HCI dissolves in water.

(i) What do you understand by the term pH of a
solution 7

(ii) What is the pH of distilled water and common
salt solution 7

Comp 2010
(i) pH of a solution tells us about the concentration
of H" ion in a solution.
(ii) pH of distilled water =7
pH of common salt solution =7 [as common
salt (NaCl) is neutral]

In the schematic diagram given below for the

preparation of hydrogen gas what would happen if

following changes are made ?

(a) In place of zinc granules, same amount of zinc
dust is taken in the test tube.

(b) Instead of dilute sulphuric
hydrochloric acid is taken.

acid, dilute

(¢) Sodium hydroxide is taken in place of dilute
sulphuric acid and the tube is heated.

Test tube

Burning of hydrogen
gas with a pop sound

X Candle
5 S0

O‘\ Soap bubble
. filled with
hydrogen

Delivery
tube

o
Stand —

Dilute —T
sulphuric
acid

g) gas
bubble

Soap
solution

Foreign 2019
(a) Hydrogen gas will evolve with greater speed.
(b) Almost same amount of gas is evolved.
(¢) If sodium hydroxide is taken, hydrogen gas will
be evolved only on heating :
Zn + 2NaOH — Na,Zn0O, + H,

Sodium zincate

Why the medium becomes acidic in mouth ? What
is the ill effect of the acidic medium ? How this can
be prevented ?
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91.

100.

101.

102.

103.

phenolphthalein from colourless to pink 7

SQP 2006
Phenolphthalein turns pink to solution B.

What is universal indicator ?

0D 2010

A universal indicator is a mixture of several

indicators.

State the purpose for which universal indicator is
used.
0D 2014

This is used to identify whether the given solution is
an acid or base and what is its concentration.

Name the acid produced in our stomach.

Foreign 2011
Hydrochloric acid is produced by our stomach.

Define an acid and a base.

Delhi 2016, 09

A substance which forms H' ions in aqueous
solution is called an acid and the one, which forms
OH" ions in aqueous solution is called a base.

State what does pH of a solution signify ?

Comp 2012

pH is a scale, which measures hydrogen ion
concentration in a solution.

Tooth enamel is the hardest substance in our body.
Name the compound of which it is made up of.
Comp 2010

Tooth enamel is made up of calcium phosphate

[Ca; (PO.)-.

Define olfactory indicators. Name two substances
which can be used as olfactory indicators.
Delhi 2011

An olfactory indicator is a substance whose smell
varies on depending whether it is mixed with an
acidic or basic solution. Example: onion, clove oil.

Choose strong acids from the following :
CH,COOH, H.SO,, H.CO;, HNO;

0D 2016
Strong acids are H.SO, and HNO;.

105.

106.

101.

108.

108.

110.

m

(i) Beet root extract,

(ii) Extracts of red cabbage leaves.

List two examples of salts which do not contain
metal ions.

Foreign 2012
NH,Cl, CH;, COONH,

List two examples of salts which are obtained from
weak acid and weak base.

0D 2009
CH,COONH, , (NH,),CO,

List two examples of salts which are obtained from
strong acid and strong base.

SQP 2006
NaCl, K,SO,.

How many molecules of water of crystallisation are
there in
(i) Plaster of Paris,
(ii) Washing soda crystals.

0D 2013
() 1/2,
(i) 10

A white chemical compound becomes hard on
mixing proper quantity of water. It is used in
surgery to maintain joints in a fixed position. Name
the chemical compound and write its formula.

Dehi 2010

Plaster of pairs, CaSOy%HzO

A woman found that the cake prepared by her is
hard and small in size. Which ingredient has she
forgotten to add that would have cause the cake rise
and become light.

Delhi 2007
Baking powder.

Explain the meaning of water of crystallisation with
an example.

0D 2016, 13
Water of crystallisation is the fixed number of water
molecules chemically attached to each formula unit
of a salt in its crystalline form.

Example : CaSO,-2H,0O (Gypsum).

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznlt
https://cb.suraj.click/cbjescqbamznlb

Chap 2

198.

159.

(iii) Sulphuric acid (H.SO,)
H,SO.(aq) == H"+ SOT

(iv) Sodium hydroxide (NaOH)
NaOH (aq) Na®+ OH"

(v) Potassium hydroxide (KOH)
KOH (aq) K"+ OH

(vi) Magnesium hydroxide [Mg(OH),]
Mg (OH). (aq) —— Mg?*" + 20H"

A salt X when dissolved in distilled water gives a
clear solution which turns red litmus blue. Explain
this phenomenon.

0D 2008
Basic solutions turn red litmus paper blue. The
salt of a weak acid and a strong base gives a basic
solution. So, the given salt X is the salt of a weak
acid and a strong base.
Example : When sodium carbonate is dissolved in
water, it gets hydrolysed to some extent and forms
sodium hydoxide and carbonic acid.
Na, COs (s) + 2H, O (I) === 2NaOH (aq)

Sodium carbonate Sodium hydroxide

(Basic salt) (Strong base)

+H,CO;(aq)
Carbonic acid

(weak acid)
Being a strong base, sodium hydroxide is fully
ionised and gives a large amount of hydroxide ions
(OH"). Carbonic acid is a weak acid which is only
slightly ionized and hence, gives a smell amount
of hydrogen ions (H'). The H" ions produced by
carbonic acid neutralises only a small amount of
OH  ions produced by sodium hydroxide and the
rest amount of OH™ ions are present in the solution.
Hence, the Na,CO; solution is basic in nature. It
turns red litmus blue.

Describe an activity to show that reaction between
bases and metals is different from reaction between
acids and metals.

Comp 2015

Object : To show the reaction between bases and
metals.

Method : Put a few pieces of granulated zinc metal
in sodium hydroxide solution. Warm the test tube
and collect the gas formed.

Observation : On warming, zinc dissolves in sodium
hydroxide and hydrogen gas is formed and following
reaction takes place.

Zn (s) + 2NaOH (aq) — Na,ZnO.(aq) + H. 1

Sodium zincate

Acids, Bases and Salts
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Result : With zinc metal strong bases form hydrogen
gas and OH™ ion gives ZnOj (zincate ion) and
hydrogen gas.

Explain why :

(i) Common salt becomes sticky during the rainy
season.

(ii) Blue vitriol changes to white upon heating.

(iii) Anhydrous calcium chloride is used in desiccator.

Comp 2007

(i) Commonsalt contains theimpurity of magnesium

chloride (MgCl,) which is of deliquescent nature

when exposed to atmosphere, it becomes moist.

Therefore, common salt becomes sticky during

the rainy season.

Blue vitriol (CuSO. 5H,O) upon heating

changes to anhydrous copper sulphate (CuSO.)

which is white in colour.

(iii) Anhydrous calcium chloride (CaCl:) is highly
hygroscopic in nature. In a desiccator, it readily
absorbs moisture and is therefore, used as
drying agent.

(i)

State reasons for the following :

(a) A tarnished copper vessel begins to shine again
when rubbed with lemon.

All alkalies are bases but all bases are not
alkalis.

(b)

(¢) Use of a mild base like baking soda on the honey
bee stung areas gives relief

0D 2015, 10
(a) Copper is tarnished in presence of air, moisture,
etc. and form copper oxide which is basic in
nature. On rubbing it with lemon which
contains citric acid, neutralisation reaction
takes place and tarnished copper vessel begin
to shine again.
Bases which are soluble in water are called
alkalis. So, all alkalis are bases but all bases are
not alkalis.

(c) Honey bee stung area contains methanoic acid
(HCOOH). Hence, applying a mildbase like
baking soda (NaHCO;) on the area neutralises
it and gives relief.

Examine the figure given below and describe the
experiment it illustrates.
Foreign 2006

This figure illustrates the reaction of hydrochloric
acid with washing soda.
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122.

123.

1.

125.

A metal compound A reacts with dilute sulphuric
acid to produce a gas which extinguishes a burning
candle. Identify the compound A and the gas
produced. Write a balanced chemical equation for
the reaction if one of the compounds formed in the
reaction is sodium sulphate.

0D 2016

Compound A is sodium carbonate and the gas
evolved is CO..

Na,CO; (S) + H.SO, (aq) — NaQSO4(aq) + CO, (g)
)
+H,0())

Write one word/term for the following :

(i) Water soluble base

(ii) A substance which dissociates on dissolving in
water to produce hydrogen ions [H" (aq) ions

(iii) A reaction between an acid and a base to form
salt and water.

(iv) A substance which dissociates on dissolving in
water to produce hydroxide ions [OH™ ions]

Foreign 2013
(i) Alkali.
(i) Acid.
(iii) Neutralisation reaction.
(iv) Base.

The soil in a field is highly acidic. List any two
materials which can be added to this soil to reduce
its acidity. Give the reason of your choice.

0D 2016, 11
To reduce the acidity, lime, magnesium oxide and
magnesium carbonate are used. These neutralise
the acidity and thus reduce acidity of the soil.

P and @ are aqueous solutions of sodium chloride
and sodium hydroxide respectively. Which of these
will turn :

(i) Blue litmus to red or

(ii) Red litmus to blue ? Give justification for your
answer.

Delhi 2011

The solution ¢ will turn red litmus to blue because
it is a basic solution. No effect of solution P will be
observed either on blue litmus or red litmus because
it is a netural solution.

Name the acid produced in our stomach. What
happens if there is an excess of acid in the stomach
? How can it be cured ? Name the antacid.

Acids, Bases and Salts
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0D 2010
Hydrochloric acid is produced by our stomach which
helps in digestion of food. When we over eat, a large
amount of acid is produced which causes a burning
sensation in the stomach.

Bases called antacids are used to nullify the acidity.
Magnesium hydroxide (milk of magnesia) is often
used for this purpose.

Explain why an aqueous solution of sodium sulphate
is neutral while an aqueous solution of sodium
carbonate is basic in nature.

Foreign 2016

(i) An aqueous solution of sodium sulphate is

neutral because it is formed from a strong base
(H,SO,) and a strong base (NaOH).

(ii) Aqueous solution of sodium carbonate is basic

in nature because it is formed froth a strong
base (NaOH) and a weak acid (H.COs).

Three solutions A, B and C have pH values of 6, 2
and 10 respectively. Which of the solutions is highly
acidic ? Which solution will turn red litmus blue 7

SQP 2019
Solution with pH value of 2 is highly acidic.

Solution with pH value of 10 will turn red litmus
to blue.

How does the enamel of the teeth undergo damage
due to the eating of chocolates and sweets 7 What
should be done to prevent it.

0D 2015
The best way to prevent tooth decay is to clean the
mouth after eating food using tooth paste which is
generally basic in nature and neutralise the excess
acid formed in the mouth.

A milkman adds very small amount of baking soda

in fresh milk :

(a) Why does he shift the pH of fresh milk from 6
to slightly alkaline 7

(b) Why does this milk take a long time to set as

curd?

Delhi 2013
(a) Tt is because he can keep the milk for longer
time as the milk is in alkaline condition, does
not get soured easily.
Due to the addition of baking soda, this milk
becomes slightly basic which neutralise the
acids produced in this milk. Hence, this takes
longer time to set as curd.
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What is meant by water of crystallisation ?
Explain that the crystalline salts contain water of
crystallisation.

Foreign 2014

Water of crystallisation is a fixed number of water
molecules present in one formula unit of a salt. One
formula unit of copper sulphate contains five water
molecules (5H.0). The water molecules which form
part of the structure of a crystal are called water
of crystallisation. When hydrated salts are heated
strongly, they lose their water of crystallisation.

On strong heating, blue copper sulphate crystals
turn white (due to loss of water of crystallisation).

CuSO,-5H,0 —*—~ (CuSO, + 5H,0

Hydrated copper sulphate Anhydrous copper Water
(Blue) Sulphate (goes away)

(White)
Anhydrous copper sulphate turns blue on adding
water.

CHSO4 + 5H20 — CHSO4 : 5Hzo

Anhydrous Hydrated
copper sulphate
(Blue)

copper Sulphate

(White)
In one of the industrial processes used for
manufacture of sodium hydroxide, a gas X is
formed as by-product. The gas X reacts with lime
water to give a compound Y which is used as a
bleaching agent in chemical industry. Identify X
and Y giving the chemical equation of the reactions
involved.

0D 2011
In the manufacture of sodium hydroxide, hydrogen
gas and chlorine gas ( X ) are formed as by-products.
When chlorine gas ( X ) reacts with lime water, it
forms calcium oxychloride (bleaching powder). The
reactions are :

2NaCl(aq) + 2H,O () — 2NaOH (aq) + Cl:(g) + H.(g)

(Chlorine gas)

X — Cl,
Ca (OH)Z (S) + Clg (g) — CaOClz (S) + HZO

Y — Calcium oxychloride (Bleaching powder)

FIVE MARKS QUESTIONS

A student dropped few pieces of marble in dilute
hydrochloric acid, contained in a test tube. The
evolved gas was then passed through lime water.
What change would be observed in lime water ?
What will happen if excess of gas is passed through

Acids, Bases and Salts
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lime water ? Write balanced chemical equations for
all the changes observed.

0D 2010

When pieces of marble are dropped in dil.
hydrochloric acid, then calcium chloride, (salt),
water and carbon dioxide are formed.

CaCO; + HCl — CaCl, + H,O + CO,

When evolved gas, CO, is passed through lime
water, then lime water turns milky. It happens due
to formation of insoluble precipitate of calcium
carbonate.

Ca(OH), +CO, — CaCO, +H,0
(insoluble calcium

carbonate)
If excess carbon dioxide is passed through lime
water, then the solution becomes colourless again,
i.e., milkiness of the solution disappears due to the
formation of soluble calcium bicarbonate.

Ca,CO:; + HZO + COz — Ca (HCO[})Q

(soluble calcium bicarbonate)

(i) What are strong acids and weak acids? Give an
example for each.

(ii) A dry pellet of a common base B when kept

in open absorbs moisture and turns sticky. The

compound is also formed by chlor-alkali process.

Identify B. What type of reaction occurs when

B is treated with dilute hydrochloric acid ?

Write the chemical equation.

Delhi 2018
(i) Acids of a particular concentration give rise
more H' ions are said to be strong acids and
acids of a particular concentration give less H"
ions are said to be weak acids.
Example : Strong acid : Hydrochloric acid (or
any other example)
Weak acid : Acetic acid (or any other example)
B is sodium hydroxide (NaOH)

NaOH + HCl — NaCl + H,O

(i)

Account for the following

(a) State the relation between hydrogen ion
concentration of an aqueous solution and its
pH.

An aqueous solution has a pH value of 7.0. Is
this solution acidic, basic or neutral.

(c) Which has a higher pH value, 1 MHCl or 1 M
NaOH solution 7

Tooth enamel is one of the hardest substances
in our body. How does it undergo damage due
to eating chocolates and sweets ? What should
we do to prevent it.

(e) How doe [H'] ions exist in water ?
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Assertion : Olfactory indicators are those whose

colour changes in acidic and basic medium.

Reason : They react with acidic and basic solutions.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(d) Both Assertion and Reason are false.

Olfactory indicators are the substances whose
colour changes in acidic and basic media. Hence
both assertion and reason are false.

Assertion : Active metals react with acids to liberate

hydrogen gas.

Reason : It is an example of displacement reaction.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

Metals which are more reactive than hydrogen can
displace hydrogen from acids and thus products
formed are salt and hydrogen gas. Hence both
assertion and reason are true and reason explains
assertion.

Assertion : Acids contain H™ ions.

Reason : H' ions neutralise acids.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(¢) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(c) Assertion is true but the Reason is false.

Acids contain H' ions which are responsible for
acidic properties of acids. Hence assertion is true
but reason is false.

Acids, Bases and Salts
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Assertion : The process of dissolving an acid or a

base in water is a highly exothermic one.

Reason : A large amount of heat is produced.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

When acid or base is dissolved in water, a large
amount of heat is produced. Hence both assertion
and reason are true and reason explains assertion.

Assertion : On heating, colour of hydrated copper

sulphate changes from blue to white.

Reason : Copper sulphate is a crystalline salt.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.
When hydrated copper sulphate is heated, the
water which is present as water of crystallisation is
removed and so colour changes from blue to white.
Copper sulphate is a crystalline salt. Both assertion
and reason are true but reason does not explain
assertion.

Assertion : Plaster of Paris is obtained on heating
gypsum at 373K.

Reason : On heating gypsum at 373K, it loses water
molecules.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of the Assertion.

(c) Assertion is true but the Reason is false.

(d) Both Assertion and Reason are false.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of the Assertion.
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Answer the following :

(a) Why is plaster of paris written as CaSO,-+H,O
? How is it possible to have half a water molecule
attached to CaSO, ?

(b) Why is sodium hydrogen carbonate an essential
ingredient in antacids 7

(¢) When electricity is passed through aqueous
solution of sodium chloride, three products are
obtained. Why is the process called chlor-alkali 7

Ans : Comp 2017

(a) The actual formula of plaster of paris is
2CaS0O,-H,O which means that one molecule
of H,O is associated with two molecules of
CaSO, . The formula is simplified and written
as CaSO, +H.O.

(b) Sodium hydrogen carbonate is an essential
constituent of antacids because it neutralises
the effect of hydrochloric acid which is released
in the stomach. That is why it is called antacid.
NaHCO;+ HCl — NaCl + H,O + CO,

(¢) Upon passing electricity through an aqueous
solution of NaCl, the following changes occur.
NaCl —“— Na* (aq) + C1” (aq)

H.O H'(aq) + OH (aq)

At Cathode : H' ions are discharged in preference

to Na' ions which remain in solution. Hydrogen

gas is evolved at cathode.
H'(aq)+e —H
H+H — H.(g)

At Anode : CI” ions are discharged in preference to

OH" ions which remain in solution. Chlorine gas is

evolved at anode.

Cl (aq) — Cl+ e
Cl+ Cl — Cly(g)

Both Na' ions and OH™ ions are present in solution

as sodium hydroxide. Since an alkali (NaOH) and

chlorine are formed in the reaction, the process is
called chlor-alkali.

CASE BASED QUEATIONS

Study the table related to colour change with
indicators and answer the questions that follow.

Solutions | Colour change with | Colour change
phenolphthalein with methyl
indicator orange indicator
P Pink Yellow
Q Colourless Orange
R Colourless Red

Acids, Bases and Salts
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(i) Name the solution which is acidic.

(ii) Arrange the given solutions in increasing order
of their pH value.

(iii) What is the name of soution P and @ ?

(iv) When solution P added to the chima rose
indicator, what is the colour of soution P ?

Ans :

(i) Solution R is acidic because it changes to red
on adding methyl orange indicator.

(i) P< Q<R

(iii) Solution P and @ could be NaOH and NaCl.

(iv) Green.

When the rain water contains large quantities of
acids like nitric acid and sulphuric acid formed by
dissolution of oxides of nitrogen and sulphur in
water it is called as P. @ is formed of acidic water
received on soil through rain, fog and snow. R is
formed of wind-blown acidic gases and particles
in the atmosphere which fall on ground with rain
water.

(i) Identify the labelled parts as P, @ and R in
this passage.

(i) Among P, @ and R, which part is mainly
responsible for half of acidity in atmosphere
that comes to earth ?

Ans :

(i) In the given passage, P, ) and R are acid rain,
wet deposition and dry deposition respectively.

(ii) About half of acidity in the atmosphere comes
to earth through i.e., dry deposition (R).

Study the table and answer the following questions.

S. No. Solution pH limit
1. Saliva 6.5-7.5
2. Lemon juice 2.2-24
3 Tomato juice 4.0-4.4
4. Coffee 4.5-5.5

(i) What is the change on litmus paper when drops
of tomato juice are dropped on it ?

(ii) What is the nature of saliva given in table ?
(iii) What is the effect of acid over pH paper ?
(iv) What is the effect of base on litmus paper ?

Ans :

(i) The litmus paper will turn red.

(if) Saliva is neither acidic nor basic, it comes under
neutral sense.
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Delhi 2013
(i) Bacteria present in the mouth produce acids by
degradation of food particles.
(ii) Tooth enamel gets corroded and tooth decay
occurs.
(iii) By cleaning the teeth with tooth-paste which is
basic in nature.

The pH of the mouth of a person is lower than
5.5, what changes will occur in his mouth 7 How
these changes can be controlled ? Write any two
measures.

0D 2016
(a) When the pH of mouth of a person is lower
than 5.5, tooth decay starts.
(b) Tooth which is made up of calcium phosphate is
corroded.
Measures :
(i) Clean the mouth after eating food:
(ii) Use of toothpaste
nature).

(generally basic in

Account for the following :

(a) Antacid tablets are used by a person
suffering from stomach pain.

(b) Toothpaste is used for cleaning teeth.

SQP 2010

(a) Antacids are mild bases. Antacid reacts with

the hydrochloric acid formed in the stomach
and neutralises its effect.

(b) Bacteria present in the mouth produce acids

by degradation of sugar and food particles

remaining in the mouth after eating. The best

way to prevent this is to clean the mouth by

using toothpaste. Toothpastes, which are

generally basic, can neutralise the excess acid
and prevent tooth decay.

Illustrate any three chemical properties of acids
with examples.

0D 2016, 10

(i) Acids react with metals to produce salt and
hydrogen gas.

Zn(s) + 2HCl(aq) — ZnCl,(aq) + Ha(g)

(ii) Acids react with metal carbonates and metal
hydrogen carbonates to give salt and CO, gas.
Na,CO;(s) + 2HCI (aq) — 2NaCl (aq) + H,O (1)
NaHCO;(s) + HCl(aq) — NaCl(aq) + H,O (])

Acids, Bases and Salts

155.

136.

151,

Chap 2

(iii) Acid reacts with bases to produce salt and

water. This is called neutralisation reaction.
HCl(aq) + NaOH (aq) — NaCl(aq) + H.O (1)

(a) Given below are the pH values of four different
liquids :
7.0, 14.0, 4.0, 2.0
Which of these could be that of
(i) lemon juice,
(ii) distilled water.
(iii) sodium-hydroxide

juice.

solution and tomato

When blue litmus solution is added to soda
water, what change will be observed and why 7

Foreign 2013

(a) (i) 2.0 (ii) 7.0, (iii) 14.0, (iv) 4.0.
(b) Soda water contains CO, which is acidic.
Therefore, blue litmus solution will change to red.

You are provided with three test tubes A, B and
C which contain distilled water, acidic solution
and basic solution respectively. If you are given
blue litmus paper only, how will you identify the
contents to each test tube 7

0D 2016
In each of the three test tubes, put blue litmus
paper. In test tube B it will turn red but no change
will occur in test tubes A and C'. It means test
tube B contains acidic solution. Now put this
litmus in test tubes A and C', one by one. It will
turn blue in C showing it contains basic solution
but no change will occur in A. It means test tube
A contains distilled water.

How the following substances will dissociate to
produce ions in their solutions?

(i) Hydrochloric acid
ii) Nitric acid
ii1) Sulphuric acid

(

(

(iv) Sodium hydroxide
(v) Potassium hydroxide
(

vi) Magnesium hydroxide

Delhi 2014

Dissociation of various compounds in their solutions
(i) Hydrochloric acid (HCI)

HCl(aq) H" +Cl°
(ii) Nitric acid (HNO;)
HNO, (aq) H' + NO;
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182. Baking soda is used in small amounts for making

bread and cakes. It helps to make these soft and
spongy. An aqueous solution of baking soda turns
red litmus blue. It is also used in soda acid fire
extinguisher. Use this information to answer the
following questions.

(i) Write the equation for the reaction between
baking soda and acid.

(ii) How does it help in extinguishing fire?
(iii) What is the reaction involved when it is heated?

(iv) Is the pH value of baking soda solution lower
than or higher than 7 7

(i) The equation for the reaction is
2NaHCOS(s) + HQSOJ,(aq)

(Baking soda)

(ii) The CO, gas produced by the reaction of baking
soda and acid in the soda-acid fire extinguisher,
helps in extinguishing fire.

(iii) The reaction involved is

2NaHCO3(s) ——> NayCOs(s) + H,0 (1) + CO,(g) 1

(iv) The pH value of baking soda solution in higher
than 7, i.e. it is alkaline.

183. A dry pellet of a common base B when kept in open

absorbs moisture and turns sticky. The compound is
also a by-product of chlor-alkali process.

(i) What is name of B ?

(ii) What type of reaction occurs when B is treated
with an acid?

(iii) Write the balanced chemical equation for the
reaction of B with CO,.

(iv) Which gas is evloved when B reacts with Zn.

(i) B is solution hydroxide (NaOH).

(ii) Neutralisation reaction occurs when B is
treated with an acid.

(iii) The chemical reaction is
2NaOH + COQ B— NaQCO3 + HQO

(iv) The chemical reaction is
2NaOH + /n — NaQZnOZ + H2
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184, Study these table related to answer the questions

185.

that follow :

Substance | pH | Colour shown by universal
indicator
1. |4 6.5 | Greenish yellow
2.|B 10.5 | Navy blue
3.1C 0 Dard red
4. | D 8.5 | Greenish blue
5| FE 4.0 | Orange

Answer the questions giving examples in each case.

(i) Which substance may be used as a preservative?

(ii) Which substance may be used in antacids?

(iii) Which substance may be used in cakes to make
them fluffy?

(iv) Which substance is a strong acid?

(i) Substance E may be used as a preservative, e.g.
vinager.

(ii) Substance B may be used in antacids, e.g. milk
of magnesia.

(iii) Substance D may be used in cakes to make
them fluffy, e.g. baking soda.

(iv) Substance C is a strong acid, e.g. conc.HCI.

Children eat a lot of sugary foods such as cakes,
pastries, chocolates etc. which can lead to tooth
decay. Tooth decay is the gradual destruction of
hard outer tissues of the tooth that leads to the
formation of cavities or caries in tooth.

Whenever we eat any food, some of the food
particles stick in-between our teeth. The bacteria
present in our mouth break down the sugar present
in the food to form acid. This acid changes the pH
of the mouth which may be the main cause of tooth
decay.

The pH Scale

Q.0 0.0 O

< F >

Acidic ! Alkaline

(i) What is meant by saying that pH change may
be the main cause of tooth decay 7

(ii) What is the critical pH at which tooth decay
starts 7

(iii) The nature of the toothpaste used for cleaning
teeth is
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(iv) Based on the data shown in the graph below,
which of the two children A and B, would have
more teeth with cavities and why ?

Child A ______

1001
o0 Child B 5

80+
70+
60+
50+
40+
30+
20+
10t

Dental cavities in percentage(%)

Months

(i) Tooth decay starts when the pH of the mouth
falls below 5.5. Acid becomes strong enough to
corrode hard enamel of tooth.

(ii) 5.5

(iii) basic

(iv) Child B
Eating lots of chocolates, chips or candies leads
to tooth cavity.
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CHAPTER 3

Metals and Non-metals

ELEMENTS

Till now, out of 118 elements known, only the first

98 elements occur naturally on the earth.

Elements are divided into metals, i.e., Fe, Cu, Hg,

Pb, etc., and non-metals, i.e., C, O, H, N, etc.
Elements showing properties of both metals and

non-metals like boron, silicon, germanium, arsenic,

antimony and tellurium are called metalloid.

1.1 Metals

Three-quarters of elements are metals. Coinage
metals Au, Ag and Pt are used to make coins, etc.

1. Strategic metals titanium, chromium,
manganese, zirconium, etc., are used for
country’s economy and defence. Co, Cu, Fe,
Mg, K, Na and Zn are essential to human, plant
and animal health.

2. Metals are solid at room temperature except
mercury, i.e., liquid at room temp. They have
metallic lustre. They are hard and cannot be
easily cut with a sharp knife but metals Na and
K are so soft that they can be easily cut with a
knife. Chromium is the hardest and caesium the
softest metal.

3. Metals like Au, Ag, Cu, Sn, Al, etc., are
malleable, i.e., can be beaten with a hammer
into thin sheets. They are ductile, i.e., drawn
into fine wires. Gold is the most ductile and
malleable metal.

4. Metals are good conductors of heat and
electricity. Silver is the best conductor of heat
and electricity. Lead is a poor conductor of heat
and electricity.

5. Metals are crystalline in nature and densely
packed, i.e., have high density. However,
lithium (Li), sodium (Na) and potassium (K)
have densities lesser than water.

6. Metals have high MP and BP because their
constituent atoms are closely packed and strong
forces of attraction exist between them. Gallium
and caesium will melt if kept on the palm of

our hand due to having low MP. Metals are
sonorous, i.e., give a ringing sound when struck.

1.2 Non-metals

All living organisms are composed of non-metals,

i.e., carbon, hydrogen, oxygen and nitrogen.

Oxygen, the survival of living organisms, is the

most abundant non-metal in the earth’s crust.

1. Out of 22 non-metals, 10 are solids, 11 are
gases and 1 (Br) is a liquid. Solid non-metals
are brittle, i.e., when hammered, e.g., S and P.
Non-metals are non-malleable and non-ductile.

2. Non-metals are bad conductors of heat and
electricity except graphite. They have low
density, and low MP and BP except diamond
(3873 K) and graphite (3773 K) which have
high MP.

1.3 Chemical Properties of Metals

The metals when listed according to their electron-
releasing tendency, the list is called activity series
or reactivity series. It is shown in decreasing order
as follows:

K > Na > Ca > Mg > Al > Zn > Fe > CO > Ni >
Su > Pb > [H]* > Cu > Hg > Ag > Au

1. Metals combine with O, to give their oxides,
e.g., metals like Na quickly burns with bright
golden yellow flame, Mg burns with dazzling
white light to give magnesium oxide (MgO)
and Al burns in O, to form aluminium oxide
(A12 03) .
2Mg + O, — 2MgO
4A1+ 30, — 2AL,0;

2. Iron slowly rusts in moist air to form a reddish-
brown powder called rust [Fe.Os- 2H,O].
4Fe+ 30, — 2Fe, 0,

Fe,O; + 2H, 0 — Fe,0; - zH,O

3. Silver and gold do not react with oxygen even
at high temperature.

4. Metals form basic oxides which react with H,O

to form basic solution, e.g.,
Na,O (s) + H.O(l) — 2NaOH (aq)
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5. Oxides of metals, insoluble in water, react with
acids to form salt and water.

CaO (s) + 2HCl(aq) — CaCl:(aq) + H.O(1)

6. Amphoteric oxides ZnO, AlLO; and PbO,
react with acid and base to form salt and water,
e.g.,

ZnO (s) + 2HCI (aq) — ZnCly(aq) + H,O (1)
or
ZnO (s) + 2NaOH (aq) — Na,Zn0,(aq)
+H.O(1)

A metal placed above hydrogen is more
reactive than a metal placed below hydrogen.
Sodium violently reacts with water, i.e.,

2Na (s) + 2H,O (1) — 2NaOH (aq) + H, (g)

Lithium, potassium and calcium react with
cold water.

1. Careacts with H,O violently. The heat evolved
is insufficient for hydrogen to catch fire.
Ca, heavier than H,O , however, floats on water
because bobbles of H, gas evolved during the
reaction stick to the surface of Ca and make it
float. Less reactive metals like Mg displace H.
from boiling water.

Ca(s) + 2H,O(l) — Ca(OH).(aq) + H:(g)

Mg(s) + H.O (1) — MgO(s) + Hz(g)

Fe, Al and Zn react on passing steam over hot
metal. Pb, Cu, Ag and Au do not react with
H,O.

1.4 Reaction of Metals with Acids

Active metals react with dil. acids to evolve H, and

form salt.

1. Metals placed above hydrogen in the activity
series displace hydrogen from dil. hydrochloric
acid or dil. sulphuric acid to evolve hydrogen
gas and form the corresponding salt. Metals like
Cu, Ag, Au placed below hydrogen in activity
series do not evolve H, from dil. acids.

2. H, gas is not evolved when a metal reacts with
HNO;. Mg and Mn react with dil. HNO; to
evolve H, gas, e.g.,

Mn + 2HNO; — Mn (NOs)z +H, )
Mg + 2HN03 e Mg (NOs)z +H,

3. The combining atom of metal loses one or more
of its valence electrons to change into positive
ion (cation) and atom of the non-metal gains
these electrons to convert into negative ion
(anion). Due to transfer of electrons between
atoms of compounds, they are ionic compounds.

Metals and Non-metals Chap 3

1.5 Physical Properties of Ionic Compounds

Tonic compounds (solids) have high Melting point
and Boiling point. They are soluble in the water
but are insoluble in solvents kerosene, benzene, etc.
They do not conduct electricity in solid state due to
the presence of ions.

1.6 Chemical Properties of Non-metals

Non-metals containing 4 or more than 4 electrons in
their valence shell gain electrons to acquire its octet
to form negative ions, thus, called electronegative
elements.

1. Non-metals, on heating in air, form their
respective oxides, e.g.,

C(s) + 0:(g) —— COs(g)

2. Oxides of non-metals, being acidic in character,
dissolve in water to form acids, i.e.,

CO:(g) + H.O (1) — H.COs(aq)

3. Non-metals act as oxidising agents because they
gain electrons and get reduced, e.g., fluorine
(strongest oxidising agent). They also form
covalent compounds.

1.7 Occurrence of Metals

The earth’s crust is the major source of metals. Few
metals (Au and Pt) occur in uncombined state due
to its least reactivity but lots of metals are found
in combined state as compounds. Ag and Cu occur
both in uncombined and combined states. Alkali
metals occur in combined state because of their
maximum reactivity.

e Minerals (elements or compounds) occur
naturally in the earth’s curst, e.g., NaCl,
CaCO;, Ag.S, etc. They are the chief sources
of metals. Those minerals from which the
metal can be extracted profitably are called
ores, e.g., bauxite (Al,O;-2H.O) from which
aluminium is extracted. So, bauxite is an ore
of aluminium. Thus, all ores are minerals but
all minerals are not ores.

e Metallurgy is the entire chemical and
technological process used for extracting metal
from its ore. The steps involved in extracting
metals are concentration of ore, extraction of
metal from concentrated ore, and purification
or refining of the metal so obtained.

e Unwanted impurities of rocky matter,
sand, etc., in the ore are gangue or matrix.
Concentration (benefication) is the process of
removal of gangue from the ore.
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e Calcination is the process of converting
carbonate ores into oxides by heating the ore
below its fusion temperature in the absence
of air.

CaCO;(s) —=— Ca0 (s) + CO,(g)
Roasting is the process of heating sulphide ores
in excess of air (oxygen).

1.8 Reduction of Metal Oxide to Metal

e Oxides of metals, low in the activity series,
being unreactive can be reduced to metals by
heating alone.

2HgS (s) + 30.(g) ——— 2HgO (s) + 250 (g)
2HgO (s) ——— 2Hg(]) + 0,(g)

e The oxides of metals, i.e., Zn, Fe, Pb are
reduced to the corresponding metal by using a
suitable reducing agent like carbon.

ZnO(s) + C(s) — Zn(s) + CO(g)

Fe,0; +3CO —=— 2Fe + 3CO,
Highly reactive metals like Na, Al, Ca, etc.,
displace metals of lower reactivity from their
oxides, e.g.,

3MnO.(s) + 4Al(s) — 3Mn (]) + 2AL,0;(s) + Heat
Fe,0;(s) + 2Al(s) — 2Fe(l) + AL, O;(s) + Heat

e In thermite process, metal oxides are feduced
by Al powder in which large amount of heat is
evolved. Metals placed up in the activity series
cannot be obtained from their compounds
by reduction with carbon as they are strong
reducing agents. They are obtained by
electrolysis of their molten chlorides, e.g., Na
and Mg are obtained by electrolysis of their
molten chlorides. Metals are deposited at
cathode.

NaCl(Molten) — Na* + C1-
At cathode : Na'+ ¢ — Na(s)

At anode : 2C1" — Cly(g) +2¢

Refining is the process by which impurities of metal
after extracting from the one can be removed.

e Electrolytic refining is the process in which a
block of impure metal is made anode and a
thin strip of pure metal is made cathode. The
electrolyte is a solution of a soluble salt of the
same metal. On passing current, pure metal
gets dissolved from anode and gets deposited
on cathode.

Metals and Non-metals Page 89

It is the process of slow conversion of metals into
their undesirable compounds by the action of
oxygen, moisture and other gases like SO,, NO.,
CO, and H.S and acids.

Rusting (corrosion of iron) is the process in which
the surface of iron gets rusted with non-sticky
reddish-brown substance when left exposed to moist
air over a considerable interval of time.

e Rust or hydrated ferric oxide [Fe,Os-2H,O0] is
formed by action of air and moisture on iron.

Two conditions needed for rusting to occur
are presence of (i) oxygen and (ii) moisture.

e Rusting is prevented by applying oil or grease
on the surface of iron article, a coat of paint
on iron, by electroplating with nickel and
chromium, by tinning of iron and galvanisation.

e The addition of other elements to a metal is
called alloying and the resulting material is an
alloy. So, an alloy is a homogeneous mixture
of a metal with other metal(s) or/and non-
metal(s).

e Alloying is done to increase stability, hardness
and tensile strength and to lower the MP.

OBJECTIVE QUESTIONS

A metal and a non-metal that exists in liquid state
at the room temperature are respectively:

(a) Bromine and Mercury
(b) Mercury and Iodine
(¢) Mercury and Bromine
(

d) Iodine and Mercury

0D 2024
Mercury is a metal which exists in liquid state at
the room temperature whereas bromine is a non-
metal which exists in liquid state at the room
temperature. Mercury offers higher resistance to the
passage of electricity than copper.
Thus (c) is correct option.

Select the appropriate state symbols of the products
given as X and Y in the following chemical equation
by choosing the correct option from table given
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1.

1.

115.

116.

Name two metals that catch fire when put in water
and why ?

Delhi 2009
Sodium and potassium.

Sodium and potassium are highly negative metal
which react vigorously with cold water to evolve
hydrogen gas. The reaction is highly violent and
exothermic and the evolved gas catches fire.

What would you observe when zinc is added to a
solution of iron(II) sulphate ? Write the chemical
reaction that takes place.

0D 2014
The pale green colour of iron(IT) sulphate will fade
and a colourless solution of ZnSO, will be obtained.
Greyish particles of Fe are also formed.
Zn(s) + FeSO.(aq) — ZnSO.(aq) + Fe

Pale green Colourless Greyish

Name two metals that start floating after sometime
when immersed in water and why 7

SQP 2018
Calcium and Magnesium.
Calcium and magnesium react with cold and hot
water to evolve hydrogen gas. The bubbles of the
gas evolved stick to the surface of the metal and
thus being lighter floats on the surface.

Metal oxides are basic in nature. But some metal
oxides show both acidic as well as basic behaviour.
What are these oxides called ? Name one such oxide
and write the reaction with an acid and a base.

0D 2016, 11
Oxides which show acidic as well as basic behaviour
are called as amphoteric oxides.
Examples : Al,O;.
ALLO;+ 6HCI — AICI; + 3H.O
Al,O; + 6NaOH — 2NaAlO, + H,O

Sodium metal

aluminate

An element reacts with air (oxygen) to form its
oxide. When dissolved in water the solution turns
red litmus blue. Is it a metal or a non-metal ? Justify
your answer.

Comp 2013
Basic oxide turns red litmus blue, so it is a metallic
oxide. It is metal.
e.g., Na,O + H,O — 2NaOH
MgO + H,O — Mg(OH).

Metals and Non-metals
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List any two observations when a highly reactive
metal is dropped in water.

SQP 2016
(i) Large amount of heat is evolved.
(ii) Metal starts floating.

Name a metal for each case :

(a) It does not react with cold as well as hot water
but reacts with steam.

(b) When calcium metal is added to water the
gas evolved does not catch fire but the same
gas evolved on adding sodium metal to water
catches fire. Why is it so 7

Delhi 2019

(a) (i) Aluminium,

(ii) Copper.

(b) In both cases, the gas evolved is H.. When
calcium reacts with water the heat evolved is
not sufficient for hydrogen to catch fire. On the
other hand, sodium metal reacts with water
violently and in this case a lot of heat is evolved
which is sufficient for hydrogen to catch fire.

Give reasons for the following :
(a) Sodium chloride has a high melting point.
(b) Non-metals do not displace hydrogen from
dilute acids.
0D 2010

(a) Sodium chloride does not exist as molecule but
as aggregates of oppositely charged ions which
are held tightly by strong electrostatic force.
This is why we need high temperature to break
this force of attraction between ions and hence
it has high melting point.

(b) Non-metals have less reactivity than hydrogen,
so they cannot displace hydrogen from dilute
acids.

Explain how mercury is extracted from its sulphide
ore (Cinnabar). Give equations of the reactions
involved.

0D 2019

When cinnabar is heated in air, it is first converted
into mercuric oxide (HgO). Mercuric oxide is then
reduced on further heating.

2HgS (s) + 30.(g) ——— 2HgO (s) + 250.(g)
2HgO (s) ——— 2Hg (1) + 0. (g)

In one method of rust prevention, the iron is not
coated with anything. Name the method and define
it.
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Which one of the following metals do not react with
cold as well as hot water 7

(a) Na (b) Ca
(¢) Mg (d) Fe
9,
(d) Fe
Which of the following oxide(s) of iron would be
obtained on prolonged reaction of iron with steam ?
(a) FeO (b) Fe,Os
(C) Fego4 (d) Fezo:; and Fego4
c) Fe;0.
(c) Fe:0 10.
What happens when calcium is treated with water ?
(i) It does not react with water
(ii) It reacts violently with water
(iii) It reacts less violently with water
(iv) Bubbles of hydrogen gas formed stick to the
surface of calcium
(a) (i) and (iv) (b) (ii) and (iii)
(¢) (i) and (ii) (d) (iii) and (iv)
1n
(d) (iii) and (iv)
Generally metals react with acids to give salt and
hydrogen gas. Which of the following acids does not
give hydrogen gas on reacting with metals (except
Mn and Mg) ?
(¢c) HNO; (d) All of these
12.
(¢) HNO;
The composition of aqua-regia is
(a) Dil. HCI Conc. HNO;,
3 : 1
(b) Conc. HCI Dil. HNO,
3 : 1
(¢) Conc. HCI Conc. HNO;
3 : 1 13.
(d) Dil. HCI Dil. HNO,
3 : 1

Metals and Non-metals
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(c) Conc. HCI Conc. HNOs
3 1

Which of the following are not ionic compounds 7

(i) KCl (i) HCI
(iii) CCL, (iv) NaCl
(a) (i) and (ii) (b) (ii) and (iii)
(c) (iii) and (iv) (d) (i) and (iii)

(b) (ii) and (iii)

Which one of the following properties is not
generally exhibited by ionic compounds ?

(a) Solubility in water

(b) Electrical conductivity in solid state

(¢) High melting and boiling points
(

d) Electrical conductivity in molten state

(b) Electrical conductivity in solid state

Which of the following metals exist in their native
state in nature ?

(i) Cu (i) A
(iii) Zn (iv) A
(a) (i) and (i) (b) (i ) and (iii)
(c) (ii) and (iv) (d) (iii) and (iv)

(c) (ii) and (iv)

Metals are refined by using different methods. Which
of the following metals are refined by electrolytic
refining ?

(i) Au (ii) C

(iii) Na (iv) K

() (i) and (i) (b) (i) and (i)
(¢) (ii) and (iii) (d) (iii) and (iv)

(a) (i) and (ii)

Silver articles become black on prolonged exposure
to air. This is due to the formation of

(a) Ag:N (b) Ag:O
(¢c) AgsS (d) Ag;S and Ag;N
(c) AgsS
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(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Zinc in presence is moist air is coated by the
thin film of its basic carbonate on its surface and
becomes dull.

47n + 3H,0 + 20, + CO;

ZnCO;-3Zn (OH),

Assertion : Gas bubbles are observed when sodium

carbonate is added to dilute hydrochloric acid

Reason : Carbon dioxide is given off in the reaction.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(¢) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Gas bubbles are observed when sodium carbonate
is added to dilute hydrochloric acid as CO, gas is
released.

ONE MARK QUESTIONS

Metals become dull when exposed to air. Why ?

Delhi 2018

Metals become dull when exposed to air due to
formation of a thin layer of oxide, carbonate or
sulphide on their surfaces.

What length of wire can he drawn from one gram
of gold 7
0D 2015

Two kilometres long wire can be drawn from one
gram of gold.

What is meant by thermal conductivity of metals ?

Delhi 2013

Conductivity of heat in metals is known as thermal
conductivity.

Metals and Non-metals
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Name the poorest conductors of heat among metals.

Comp 2019

Lead is the poorest conductors of heat among
metals.

Arrange the following in decreasing order of their
electrical conductivity : Mercury, Copper, Tungsten,
Aluminium.

Foreign 2017
Copper, Aluminium, Tungsten and Mercury.

Explain the statement, “metals are sonorous”.

Delhi 2010

This means that metals produce a sound when
struck by an object.

Name a metal which offers higher resistance to the
passage of electricity than copper.
0D 2006

Mercury offers higher resistance to the passage of
electricity than copper.

Name two metals both of which are very ductile as
well as very malleable.

SQP 2009
Gold and silver.

Name some non-metals which are solid at room
temperature.

Comp 2012
Carbon, sulphur, phosphorus, iodine, etc.

Name the non-metal which is wused in the
hydrogenation of vegetable oils to make vegetable
ghee.

SQP 2020

Hydrogen.

Name the most abundant element in the earth’s
crust.
Foreign 2016

Oxygen.

Name the second most abundant element in the
earth’s crust.
Foreign 2019

Silicon.
Name two metals which have very low melting
point.

0D 2010

Gallium and caesium have very low melting point.
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25.

26.

21.

28.

29,

(a) deposited on cathode.

An element A is soft and can be cut with a knife.
This is very reactive to air and cannot be kept open
in air. It reacts vigorously with water. Identify the
element from the following :

(a) Mg (b) Na
(c) P (d) Ca
(b) Na

Alloys are homogeneous mixtures of a metal with
a metal or non-metal. Which among the following
alloys contain non-metal as one of its constituents 7

(a) Brass (b) Bronze
(¢) Amalgam (d) Steel

(d) Steel

Which among the following statements is incorrect
for magnesium metal ?

(a) It burns in oxygen with a dazzling white flame

(b) Tt reacts with cold water to form magnesium
oxide and evolves hydrogen gas

(¢) It reacts with hot water to form magnesium
hydroxide and evolves hydrogen gas

(d) It reacts with steam to form magnesium
hydroxide and evolves hydrogen gas

(b) Tt reacts with cold water to form magnesium
oxide and evolves hydrogen gas

Which among the following alloys contain mercury
as one of its constituents ?

(b) Alnico

(d) Zinc amalgam

(a) Stainless steel
(c¢) Solder

(d) Zinc amalgam

Reaction between X and Y, forms compound Z
. X loses electron and Y gains electron. Which of
the following properties is not shown by Z 7

(a) Has high melting point

(b) Has low melting point

(c¢) Conducts electricity in molten state
(

d) Occurs as solid

Metals and Non-metals

31

32.
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(b) Has low melting point

The electronic configurations of three elements X
, Y and Z are

X—2,8; Y—2,8,7 and Z—2,8,2. Which of the
following is correct ?

(a) X is a metal

(b) Y is a metal

(¢) Z is a non-metal

(

d) Y is a non-metal and Z is a metal

(d) Y is a non-metal and Z is a metal

Although metals form basic oxides, which of the
following metals form an amphoteric oxide ?

(a) Na (b) Ca

(c) Al (d) Cu

(c) Al

Generally, non-metals are not conductors of
electricity. Which of the following is a good

conductor of electricity ?
(a) Diamond

(c) Sulphur

(b) Graphite
(d) Fullerence

(b) Graphite

Electrical wires have a coating of an insulating
material. The material, generally used is

(a) Sulphur (b) Graphite
(c) PVC (d) All can be used

(c) PVC

Which of the following can undergo chemical
reaction?

(a) MgSO,+Fe
(¢) MgSO,+Pb

(b) ZnSO,+ Fe
(d) CuSO,+Fe

(d) CuSOq + Fe

Which one of the following figures correctly describes
the process of electrolytic refining ?

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznrt
https://cb.suraj.click/cbjescqbamznrb

(X) (Y)
(&) |(s) (1)
(b) |(aq) (s)
(c) | (aq) (8)
d) [(g) (aq)
Ans : 0D 2023

Zinc sulphate (ZnSO4) is acidic solution and
hydrogen (H,) is a gas. The reaction of zinc with
dilute sulphuric acid to produce zinc sulphate
and hydrogen is given by the following chemical
equation:

Zn(s)+ HyS04(1) = ZnSO,(aq)+ H,(g) 1

Thus option (b) is correct option.

FOR 30 FREE SAMPLE PAPERS SET FOR ALL SUBJECTS
DOWNLOAD NODIA APP

Bronze is an alloy of :

(a) Copper and Zinc

(b) Aluminium and Tin

(¢c) Copper, Tin and Zinc

(d) Copper and Tin

Ans : 0D 2023
Bronze is an alloy of copper and tin.

Uses of bronze :
(i) Used for making coins.
(ii) Used for making turbines and blades.

Thus option (d) is correct option.

Which of the following pairs will give displacement
reactions 7

(a) NaCl solution and copper metal.

(b) MgCl, solution and aluminium metal.

(¢) FeSO. solution and silver metal.

(d) AgNO; solution and copper metal.

Ans :

(d) AgNO; solution will have displacement reaction

with copper (Cu) because copper is placed above
silver in the activity series.

Which of the following methods is suitable for
preventing an iron frying pan from rusting ?

(a) Applying grease
(b) Applying paint

Metals and Non-metals
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(¢) Applying a coating of zinc

(d) All of the above

Ans :

(d) All the methods are helpful in preventing iron
pan from rusting.

An element reacts with oxygen to give a compound
with a high melting point. This compound is also
soluble in water. The element is likely to be

(b) Carbon
(d) Iron

(a) Calcium
(c) Silicon
Ans :

(a) Calcium

Food cans are coated with tin and not with zinc
because

(a) zinc is costlier than tin.
(b) zinc has a higher melting point than tin.
(c¢) zinc is more reactive than tin.

(d) zinc is less reactive than tin.
Ans :

(¢) Zinc is more reactive than tin.

Which of the following property is generally not
shown by metals ?

(b) Sonorous in nature

(d) Ductility

(a) Electrical conduction
(¢) Dullness

Ans :

(c) Dullness.

The ability of metals to be drawn into thin wire is

known as
(a) ductility (b) malleability
(c) sonorousity (d) conductivity
Ans :

(a) ductility.

Aluminium is used for making cooking utensils.
Which of the following properties of aluminium are
responsible for the same 7

(i) Good thermal conductivity
(ii) Good electrical conductivity
(iii) Ductility

(iv) High melting point.
(a) (i) and (ii)

(c) (ii) and (iii) (d) (i) and (iv)

(d) (i) and (iv)
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40.

(b) A-r, B-p, q; C-p, D-s

Match the column I to column IT and select the
correct answer using the codes given below:

Column 1 Column IT

Ore Elements
(A) | Chalcopyrite (p) | Copper
(B) | Cuprite (q) |Iron
(C) | Magnetite (r) | Sulphur
(D) | Chalcocite (s) | Oxygen

A B C D

(@ | par D, 8 q, 8 p, r
(b) p q s p, T
(¢) r s p
(d) s q r

(a’) A_p7 q, 1, B'P, S C‘q, S ])-p7 T

Assertion : Nitrate ores are rarely available.

Reason :
very high.

Bond dissociation energy of nitrogen is

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are correct but
Reason is not the correct explanation of
Assertion.

(c¢) Assertion is correct and Reason is false.

(d) Both Assertion and Reason are false.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

The bond dissociation energy of Ny is very high
due to presence of triple bond between two nitrogen
atoms. That’s why nitrate ores are rarely available.

Assertion : Metals possess metallic lustre.

Reason : Metals is their pure state, have a shining
surface.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false

Metals and Non-metals
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42,

43.
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(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Metals in their pure state have a shining surface
which is called metallic lustre.

Hence both assertion and reason are true and reason
explains assertion.

Assertion : Metals are said to be sonorous.

Reason : Metals conduct heat and electricity.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

Metals are said to be sonorous because they produce
a sound when they strike a hard surface. Metals
are good conductors of heat and electricity. Both
assertion and reason are true but reason does not
explain assertion.

Assertion :
nature.

Some metal oxides are amphoteric is

Reason : Metallic oxides show acidic behaviour.
(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false.

(c) Assertion is true but Reason is false.

Some metal oxides are amphoteric in nature as
they show both acidic and basic character. Hence
assertion is true but reason is false.

Assertion :
solution.

Sodium displaces copper from its salt

Reason : Reactive metals can displace less reactive

metals from their compounds in solution as molten

form.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.
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61.

10.

Write one example of a metal which is poor
conductor of electricity and a non-metal which is
good conductor of electricity.

Delhi 2012
Metal which is poor conductor of electricity.

Non-metal which is good conductor of electricity-
Graphite.

Explain the term Malleability.

Comp 2016

The property of metals by virtue of which they can
be beaten into thin sheets is called malleability e.g.
gold and silver.

Explain the term Ductility.

SQP 2013

The ability of metals to be drawn into thin wires is
called ductility. Gold is most ductile metal.

Give one most suitable word for the following
statement :

(a) Metal oxides which show basic as well as acidic
behaviour

(b) Iodine, a non-metal is shining.

Delhi 2011
(a) Amphoteric oxide
(b) Lustrous.

Write the chemical equation for the reaction taking
place when steam is eased over hot aluminium.

0D 2008
2A1(s) + 3H.0 (g) — ALOs(s) + 3H.(g)

Red hot

What happens when carbon-dioxide is compressed
in water at high pressure.

Delhi 2015
Carbonic acid is formed.

CO.(g) + H,O (l) — H.CO4(aq)

Carbonic acid
Give reason why :
Electric wires are coated with plastic (PVC) ?

Foreign 2017
The electric wires have a covering of PVC around
them so that even if we happen to touch the current-
carrying wire, the current will not pass through over
body and hence we will not get an electric shock.

A copper plate was dipped into a solution of silver
nitrate. After sometime, a black layer was observed

Metals and Non-metals
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on the surface of copper plate. State the reason for
it and write the chemical equation of the reaction
involved.

0D 2019

As copper metal is more active than silver so it
displaces silver from the solution.

Cu(s) + 2AgNO;(aq) — Cu(NOs).(aq) + 2Ag(s)

Classify the following into acidic oxides and basic
oxides.

NazO, S()z7 MgO, CO.

0D 2011
Acidic oxide : SO,, CO,
Basic oxide : Na,O, MgO

Arrange metals Ca, Al, Cu and Au in decreasing
order of reactivity.

Delhi 2015
Cu> Al > Cu > Au

Give reason :

Generally no hydrogen gas is evolved when metals
react with dilute nitric acid.

0D 2013, 11
Nitric acid is a strong oxidising agent. It oxidises
the produced hydrogen gas into water and itself gets
reduced to any one its oxide like NO, NO, or N,O.

Give reason :
Ionic compounds are usually hard.

Delhi 2009
They are solids and are some what hard because of
the strong force of attraction between the positive
and negative ions.

Why does calcium float in water ?

Foreign 2014
Calcium reacts with water to form hydrogen gas.
Due to the sticking of the H., gas bubbles on
calcium metal surface, if starts floating.

A green layer is gradually formed on a copper plate
left exposed to air for a weak in a bathroom. What
could be this green substance be 7

Comp 2018

The green substance is basic copper carbonate,
CuCO;, Cu(OH)..

In nature metal A is found in free state while metal
B is found in the form of its compound. Which
of the two will be nearer to the top of the activity
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52,

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

Silver articles become black after sometime when
exposed to air because it reacts with sulphur in the
air to form silver sulphide. Hence both assertion and
reason are true but reason does not explain assertion.

Assertion : Electrical wires can be made by copper.

Reason : Copper is a good conductor of electricity.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(¢) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Electrical wires are made up of copper. Copper is
very good conductor of electricity. Because it have
more free electrons to conduct electricity.

Assertion : When zinc is added to a solution of iron

(IT) sulphate, no change is observed.

Reason : Zinc is less reactive than iron.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c¢) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(d) Assertion is false but Reason is true.

When zinc is added to solution of iron(II), sulphate,
the colour of iron sulphate solution changes. It is
because zinc is more reactive than iron, therefore
it displaces from iron(II) sulphate. Thus the green
colour of the solution, fades and iron metal gets
deposited.

7n (s) + FeSO,(aq) — ZnSO,(aq) + Fe(s)

Zinc Green (Colourless) (Tron deposited)

Assertion : Food cans are coated with zinc and not

with tin.

Reason : Zinc is more reactive than tin.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

Metals and Non-metals
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(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(d) Assertion is false but Reason is true.

Food cans are coated with tin not with zinc because
zinc is more reactive than tin, it can react with
organic acids present in food.

Assertion : Carbon reacts with oxygen to form

carbon monoxide which is an acidic oxide.

Reason : Non-metals form acidic oxides.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(¢) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(d) Assertion is false but Reason is true.

Carbon being a non-metal form acidic oxides, i.e.,
their aqueous solution turns blue litmus solution
red.

Assertion Different metals have different

reactivities with water and dilute acids.

Reason : Reactivity of a metal depends on its

position in the reactivity series.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Metals can be arranged in the order of decreasing
reactivity in a series. This series is called the activity
or reactivity series of metals. Metals at the top of
the series are very reactive and therefore they do
not occurs free in nature. The metals at the bottom
of the series are least reactive and therefore they
normally occur free in nature.

Assertion : Zinc becomes dull in most air.

Reason : Zinc is coated by a thin film of its basic

carbonate in moist air.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.
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(b) Ionic compounds are usually hard because of
strong electrostatic forces of attraction between
the oppositely charged ions.

(¢) Ionic compound in the solid state do not
conduct electricity because these compounds
do not dissociate to produce free ions but in
the molten state ionic compounds dissociate to
produce free ions in the solution and hence they
conduct electricity.

State which of the following reaction will take place
or not and why ?

(i) Zn(s)+ CuSO,(aq) — ZnSO.(aq) + Cu(s)
(ii) Fe(s)+ ZnSO.(aq) — FeSO.(aq) + Zn(s)
(ili) Zn(s) + FeSO.(aq) — ZnSO,(aq) + Fe(s)

- =

Delhi 2013

(i) Zn(s)+ CuSO,(aq) — ZnSO.(aq) + Cu(s)
This reaction will take place as zinc is more
reactive than copper and therefore can displace
copper from its aqueous solution.
Fe(s) + ZnS0.(aq) — FeSO.(aq) + Zn(s)
This reaction will not take place since iron is
less reactive than zinc, therefore it will not be
able to displace.
(iii) Zn(s) + FeSO.(aq) — ZnSO.(aq) + Fe(s)

This reaction will take place as zinc is more

reactive than iron and therefore can displace

iron from its aqueous solution.

(i)

Give reasons for the following observations :

(a) Prior to reduction of metal sulphides and metal
carbonate must be converted into metal oxides.

(b) For extracting some metals, displacement
reactions are used in place of carbon to obtain
metals from the oxides.

0D 2016

(a) It is easier to obtain a metal from its oxide, as
compared to its sulphides and carbonates.

(b) The highly reactive metals i.e., sodium, calcium,
aluminium etc., are used as reducing agents
because they can displace metals of lower

Metals and Non-metals

m

172,

1.

Chap 3

reactivity.
3MnO,(s) + 4Al(s) — 3Mn (s) + 2A1,0; + Heat

Give reasons for the following :

(a) Tonic compounds in general have high melting
and boiling points.

(b) Highly reactive metals cannot be obtained from
their oxides by heating them with carbon.

(c) Copper containers get a green coat when left
exposed to air in the rainy season.

Delhi 2015, 11

(a) Ionic compounds have high melting and boiling

points due to strong force of attraction between

oppositely charged ions.

It is because these metals, themselves are strong

reducing agents. Therefore, cannot be reduced

by reducing agents like carbon.

(c) Copper containers react with CO,, O, and
moisture to form green coloured basic copper
carbonate [CuCO;-Cu(OH),]

(a) Show the formation of Na,O by the transfer of
electrons between the combining atoms.

(b) Why are ionic compounds usually hard ?

(¢c) How is it that ionic compounds in the solid
state do not conduct electricity and they do so
when in molten state ?

Delhi 2009

(a) Formation of Na,O :
Na — Naus+ +e

2,8,1 2,

O0+2e — O
2.6 2,8

Na- 2-
S~ XX X X
O% —[Na']. [t O %| —= NaO
Na./xx 2 XX -

(b) Tt is because of the strong force of attraction
between the positive and negative ions.

(¢) Ionic compounds in the solid state do not
conduct electricity because movement of
ions in the solid is not possible due to their
rigid structure. But ionic compounds conduct
electricity in the molten state. This is possible
in the molten state since the electrostatic forces
of attraction between the oppositely charged
ions are overcome due to the heat. Thus, the
ions move freely and conduct electricity.

Explain the following statements :

(a) Most metal oxides are insoluble in water but
some of these dissolve in water. What are these
oxides and their solutions in water called 7
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Name two most malleable metals.
0D 2008, 06
Gold and silver are the most malleable metals.

Name one metal and one non-metal which exists in
liquid state at room temperature.
0D 2010

Metal : Mercury; Non-metal : Bromine.

A non-metal X exists in two different forms ¥ and
Z .Y is the hardest natural substance, whereas 7
is a good conductor of electricity. Identify X, Y
and 7.

Delhi 2013

X is carbon, Y is diamond and Z is graphite.

What is the general nature of metal oxides ?
Dehi 2017

The metal oxides are generally basic in nature.

What are alkalis 7 Give one example of alkalis.

Foreign 2006
Those bases which are soluble in water are called
alkalis. Sodium hydroxide (NaOH) is an example
of an alkali.

Name two amphoteric oxides.

0D 2011
Aluminium oxide (Al,Os) and zinc oxide (ZnO).

What happens when magnesium is heated to its
ignition temperature ?
0D 2018

It burns with blinding white light to form magnesium
oxide.

What happens when iron is heated to a high
temperature ?

Delhi 2016
Iron does not burn on heating but glows brightly.

What happens when copper is heated to a very high
temperature 7
Delhi 2013

Copper does not burn, but the hot metal is coated
with a layer of black substance known as copper(II)
oxide.

Name two metals which do not react with air even
at high temperature.

SQP 2011
Silver and gold not react with air even at high
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temperature.

What happens when metals react with water 7

Delhi 2015

Metals react with water to form metal oxides or
metal hydroxides and hydrogen gas.

Name two metals that react violently with cold
water.

0D 2009

Potassium and sodium react violently with cold
water.

Name the metal which does not react with dilute
acids.

0D 2014
Copper does not react with dilute acids.

Write the chemical equation for the reaction taking
place When a piece of calcium metal is placed in
water.

Comp 2007
Ca. + 2H10 — Ca(OH)g + H2

Write the chemical equation for the reaction taking
place when steam is passed Over red hot iron.

0D 2010
3Fe +4H,0 — Fe; O, + 4H,

Give reason for the following : Na, K and Ca metals
form hydrides by combining with hydrogen gas, but
most other metals do not.

Delhi 2013

This is because Na, K and Ca are highly electro
positive in nature.

An element M on reacting with oxygen forms an
oxide M,O . This oxide dissolves in water and turns
red litmus blue. State whether the element M is a
metal or a non-metal.

Delhi 2016

M is a metal since metal oxides are generally basic
in nature.

A metal X on heating in air does not burn, but
acquires a black coating of the substance Y on its
surface. Name the metal X and the substance Y .

0D 2018

Metal X 1is copper and the substance Y is
copper(II) oxide.
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156.

191.

158.

159.

roasting and calcination
process giving an example of each.
Delhi 2010

Roasting Calcination

(i) | In roasting sulphide,

ore is strongly heated
in the presence of air
into metal oxide.

In calcination,
carbonate ore is
strongly heated in
absence of air into
metal oxide.

For example, For example,

2708 + 30, —= ZnCO; —= ~ 7n0 +
27n0 + 250, 1 CO, 1

Write the equations for the following metals which
are obtained from their compounds by reduction
process.

(a) Metal X which is low in reactivity series.
(b) Metal Y which is in middle of series.
0D 2013
(a) XS+ 0, —— XO + SO0,
X0 —"— X+0,
(b) YO+C— Y+ CO

Write chemical equations for the reactions taking
place when :
(i) zinc sulphide is heated in air.
(ii) calcination of zinc carbonate is done.
SQP 2017

Roasting

2ZHS + 302
ZHCO . Calcination

27n0 + 2801
ZHO + COZ

Give the reaction involved during extraction of zinc
from its ore by

(a) roasting of zinc ore.
(b) calcination of zinc ore.
(¢) reduction of zinc oxide.
Delhi 2012
a) 2ZnS(s) + 30, —=— 2Zn0 (s) + 250,(g)

ZnCO;(s) ——— ZnO (s) + CO.(g)
¢) ZnO(s) + C(s) — Zn(s) + CO(g)

a) Name the main ore of mercury. How mercury is
obtained from its ore ? Give balanced chemical
equations.
Name the method used to extract metals of
high reactivity.

0D 2016

(a) Cinnabar (HgS) is the main ore of mercury.
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2HgS + 30, —=— 2HgO + 2S0,

Heat

2HgO ——— 2Hg + O,
(b) A highly reactive metal can be extracted from
its ore by electrolytic reduction.

Give reason for the following :
(i) Tonic compounds have usually high melting and
boiling point.
(ii) Metals are good conductors of electricity
whereas non-metals are not.
Delhi 2011

(i) Because considerable amount of energy
is required to break the strong inter-ionic
attraction.

(ii) Metals have free electrons while non-metals
(insulator) do not have any free electrons.

The atomic number of magnesium is 12 and of
chlorine is 17. Show the formation of magnesium
chloride by the transfer of electrons.

Comp 2014
Mg — Mg + 2¢
8

2,8,2 2,

2C1+2e — 2C1

2,8,7 2,8,8

Mg + 2C1 — MgCl,

XX
/—:< 1%
XX -

XX
Mg: + — (Mg [ I }
XX XX 9
\\VX C1¥
XX

Tonic compounds conduct electricity only in molten
state not in solid state. Why ?

Delhi 2012

Tonic compounds conduct electricity only in molten
state because the electrostatic forces of attraction
between the oppositely charged ions are overcome
due to heat. In solid state movement of ions is not
possible due to their rigid structure.

How does rusting take place ? Write the conditions
necessary for rusting to take place.

0D 2009

(i) Rusting : It is an oxidation process in which
iron metal is slowly oxidised by the action of air
in the presence of moisture.

Rust is a mixture of ferric oxide and ferric
hydroxide. It is a brown, flaky substance.
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Which metals are never found in free state in
nature?

Delhi 2017
The metals at the top of the activity .series (K, Na,
Ca, Mg and Al) are so reactive that they are never
found in nature as free elements.

How are metals classified on the basis of reactivity ?
Foreign 2008

On the basis of reactivity, we can group the metals

into the following three categories :

(i) Metals of low reactivity;

(ii) Metals of medium reactivity;

(iii) Metals of high reactivity.

Which metals are found as oxide, sulphides, etc. in
earth’s crust 7

Delhi 2011
The metals in the middle of the activity series (Zn,
Fe, Pb, etc.) are moderately reactive. They are found
in the earth’s crust mainly as oxides, sulphides or
carbonates.

Write the equation when manganese dioxide is
heated with aluminium powder.
0D 2013

3MnO, + 4Al — 3Mn + 2A1L,0; + Heat

How are metals towards the top of the activity
series extracted 7

Foreign 2016
They are extracted by electrolysis.

In the refining of silver, the recovery of silver from
silver nitrate solution involves displacement by
copper metal. Give the reason for the same.

Delhi 2010

Copper is more reactive than silver.

What chemical process is used for obtaining a metal
from its oxide ?
0D 2014

A metal is obtained from its oxide by the process
of reduction.

What is corrosion of metals ?
Foreign 2006

The eating away of upper layers of a metal due to
the action of air and moisture is called corrosion.
Which metals do not corrode easily ?

0D 2007, 09
(i) Gold,
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(ii) Silver,

(iii) Platinum.

Name one metal which corrodes on being kept in
atmosphere 7

Foreign 2018
Iron.

Silver becomes blackish (tarnished) after some time.
Why 7

0D 2016
A layer of silver sulphide (black in colour) is formed

on the surface of silver-ware due to which it gets
tarnished.

Why does a greenish layer appear on a copper vessel
if it is left for a few days in humid atmosphere
without being cleaned ?

or
Copper articles become green when kept in moist
air. Why ?

or
A green layer is generally formed on a copper plate
left exposed to air for a week in a bathroom. What
could this green substance be ?

0D 2017, 11, 06

The greenish layer on the copper articles (vessel or
plate) is due to the coating of copper carbonate in
moist air.

Give an advantage of corrosion of metals.
or

Give an example to support that corrosion of some
metals is an advantage.

Delhi 2009
Corrosion of metals like iron, copper, silver, etc. is an
advantage because it prevents the metal underneath
from further damage.

A vessel made of a metal M acquires a blackish
tinge on exposure to air after a few days. Name the
metal M and the black substance.

Foreign 2017

The metal M is silver and the black substance is
silver sulphide.

Write one example of a metal having low melting
point and non-metal having high melting point.

0D 2015
Low melting point metal-Gallium high melting
point non-metal-diamond.
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Galvanisation is a method of protecting iron from
rusting by coating with a thin layer of

(a) Galium (b) Aluminium
(¢) Zinc (d) Silver

Ans :

(c) Zinc

Stainless steel is very useful material for our life. In
stainless steel, iron is mixed with

(a) Ni and Cr (b) Cu and Cr
(¢) Niand Cu (d) Cu and Au

Ans :
(a) Ni and Cr

If copper is kept open in air, it slowly loses its
shining brown surface and gains a green coating. It
is due to the formation of

(a) CuSO, (b) CuCO;
(¢c) Cu(NOs). (d) CuO
Ans :

(b) CuCOs

Generally, metals are solid in nature. Which one of
the following metals is found in liquid state at room
temperature 7

(a) Na (b) Fe
(¢) Cr (d) Hg
Ans :

(d) Hg

Which of the following metals are obtained by
electrolysis of their chlorides in molten state 7

(i) Na (ii) Ca

(iii) Fe (iv) Cu

(a) (i) and (iv) (b) (iii) and (iv)
(¢) (i) and (iii) (d) (i) and (ii)
Ans :

(d) (i) and (ii)

FOR 30 FREE SAMPLE PAPERS SET FOR ALL SUBJECTS
DOWNLOAD NODIA APP

Generally, non-metals are not lustrous. Which of
the following non-metal is lustrous ?

(a) Sulphur (b) Oxygen
(¢) Nitrogen (d) Todine

Metals and Non-metals
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Ans :
(d) Iodine
Which one of the following four metals would be

displaced from the solution of its salts by other
three metals 7

(a) Mg (b) Ag
(¢) Zn (d) Cu
Ans :

(b) Ag

2 mL each of concentrated HCI, HNO,; and a
mixture of concentrated HCl and concentrated
HNO; in the ratio of 3 : 1 were taken in test tubes
labelled as A, B and C. A small piece of metal
was put in each test tube. No change occurred in
test tubes A and B but the metal got dissolved in
test tube C' respectively. The metal could be

(a) Al (b) Au
(c) Cu (d) Pt
Ans :

(b) Au

An alloy is

(a) an element

(b)
(c)
(d)
Ans :

(c) a homogeneous mixture

a compound
a homogeneous mixture

a heterogeneous mixture

An electrolytic cell consists of
(i) positively charged cathode
(ii) negatively charged anode
(iii) positively charged anode
(iv) negatively charged cathode
(a) (i) and (ii) (b) (iii) and (iv)
(c)

c¢) (i) and (iii) (d) (i) and (ii)

Ans :
(b) (iii) and (iv)

During electrolytic refining of zinc, it gets
(a) deposited on cathode

(b) deposited on anode

(c¢) deposited on cathode as well as anode
(

d) remains in the solution
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series of metals 7 Why 7
0D 2016

Metal B will be nearer to the top of the activity
series as it forms compounds in nature and not
found in free state.

Write the chemical equation for the following
reaction: “A piece of calcium metal is dropped in
water.”

0D 2015

Ca(s) +2H,O(l) — Ca(OH).(aq) + H(g)

Write the chemical equation for the following
reaction:
“Steam is passed over red hot iron.”

Comp 2019
3Fe(s) +4H.0(g) — Fe,O4(s) + 4H.(g)

Write the chemical reaction for the following
reaction:

“Zinc sulphide is heated in air.”
Delhi 2009
2718 + 30, — 2Zn0 + 250,

Give reason:

Carbonate and sulphide ores are usually converted
into oxidise during the extraction of metals.
0D 2014

It is easier to obtain metals from their oxides (by
reduction) than from carbonates or sulphides.

From amongst the metals sodium, calcium
aluminium, copper and magnesium, name the metal:

(i) Which reacts with water only on boiling and
(ii) Another which does not react even with steam.

Foreign 2011
(i) Magnesium,

(ii) Copper.

Name one metal and a non-metal found in liquid
state of room temperature.

0D 2016
Metal — Mercury
Non-metal — Bromine.

Why do ionic compounds not conduct electricity in
the solid state 7
Delhi 2012

Movement of ions in the solid state is not possible
due to their rigid structure.

Metals and Non-metals
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An element X forms an oxide X,O which is neither
acidic nor basic, it is neutral. State whether element
X is a metal or a non-metal.

0D 2018
Element X is a non-metal.

A copper plate was dipped in a solution of silver
nitrate. After sometime, silver from the solution
was deposited on the copperplate. Which metal is
more reactive-copper or silver 7 Why ?

0D 2014

Copper is more reactive than silver because copper
is able to displace silver from silver nitrate solution.

TWO MARKS QUESTIONS

Write some uses of metals which are based on the
properties of malleability and ductility.

Delhi 2011
(i) Silver foils are used for decorative purposes on
sweets.
(ii) Aluminium foils are wused for
chocolates, food stuff, etc.

wrapping

(iii) Thin copper wires are used in electric circuits.

(iv) Gold and silver ornaments are made into
different designs.

Define the term ‘electrical conductivity’ of metals.
Arrange the following metals in order of their
decreasing electrical conductivity :

or

Give reason why metals conduct electricity.

CBSE 2010, 06
(i) The free flow of electrons in metals, i.e., the
property of conductivity of electric current in
metals is called electrical conductivity. These
metals offer little resistance to the flow of
current.
(ii) Silver is the best conductor of electricity
followed by gold. Mercury comes at last.

Why are cooking vessels and water boilers generally
made of copper and aluminium 7

SQP 2020
Cooking vessels and water boilers are generally
made of copper and aluminium because they are
good conductors of heat. Hence, the cooking vessels
and boilers will get heated up quickly.
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36. Match the column I to column IT and select the
correct answer using the codes given below:

Column I Column IT
(A) | Good conductor of | (p) | Hydrogen
Electricity
(B) | Food preservative | (q) | Copper
(C) | Allotrope of (r) | Nitrogen
carbon
(D) | Manufacture of (s) | Graphite
ammonia
A B C D
(a) D S, T qr qr
(b) p s q r
() q s r p
(d) q, s r ] r, p
Ans :

(d) A-q, 8 B-r, C-s, D-1, p

31. Match the column I to column II and select the
correct answer using the codes given below:

Column I Column II

(A) | Steel (p) | Copper

(B) | Brass (q) | Zinc

(C) | Bronze (r) |Iron

(D) | Magnalium (s) | Aluminium

A B C D

(2) p s q,r q,r
(b) r P, d s
(c) q s r
(d) s q r p
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102.

103.

104.

105.

106.

Comp 2013
(i) Hydrogen gas.
(Mg + H.SO, — MgSO., + H, 1)
(ii) Downward displacement of water.
(iii) Insoluble in water.
(iv) Lighter than air.

A metal A, which is used in thermit process, when
heated with oxygen gives an oxide B, which is
amphoteric in nature. Identify A and B. Write
down the reactions of oxide B with HCI and NaOH.
Delhi 2010

A is aluminium (Al) and B is aluminium oxide
(A, Os).

Al,O; + 6HCl — 2AICI; + 3H,O

AL, O; + 2NaOH — 2NaAlO, + H,O

Write observation with reaction for the following :
Granulated zinc reacts with dil. sulphuric acid.
0D 2015

When zinc reacts with dil. sulphuric acid bubbles of
hydrogen are seen to come out.

Zn + dil.H.SO, — ZnSO, + H, {

(a) Fe+ CuSO, — FeSO,+ Cu

(b) Cu+ FeSO, — CuSO,+ Fe
Which of the above two reactions will take
place and why 7

Delhi 2017
Reaction (a) will take place. This is because Fe is
more reactive than copper and so, it can displace
Cu from its compound CuSO,.

Explain why most of the metals do not displace
hydrogen from nitric acid.

0D 2011
Nitric acid is a strong oxidising agent. It oxidises
hydrogen produced to water and itself gets reduced
to the nitrogen oxides.

When a metal X is treated with cold water, it gives
a base Y with molecular formula XOH (Molecular
mass = 40) and liberates a gas Z which easily
catches fire. Identify X, Y and Z and also write
the reaction involved.

Comp 2016
X is sodium (Na), Y is sodium hydroxide (NaOH),
Z is hydrogen (H.).
2Na(s) + 2H.O (I) — 2NaOH (aq) + H.(g)
+ Heat energy

Metals and Non-metals
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Why do the articles made of aluminium not corrode?

Foreign 2009
The articles made of aluminium do not corrode
because on exposure to air, the surface of aluminium
is coated with a thin layer of aluminium oxide which
is non-reactive. This protective layer protects the
metal underneath from further damage.

What are the constituents of solder alloy ? Which
property of solder makes it suitable for welding
electrical wires 7

Delhi 2010
Solder is an alloy of lead and tin.

Low melting point of solder makes it suitable for
welding electrical wires.

(i) Select a metal out of the following which reacts
with hot water but not with cold water : Iron,
sodium, magnesium.

(ii) Write the chemical equation of the reaction
and name the main product formed during this
reaction.

0D 2016, 10
(i) Metal is iron.
(i) 3Fe(s)+4H.0(g) —=— Fe,0,(s) + 4H.(g)

(Iron oxide)

Why do ionic compounds conduct electricity in
molten state ?

Comp 2008

In solid state, ionic compounds do not conduct
electric current because the ions are held together
in fixed positions by strong electrostatic forces and
cannot move freely. When ionic solid is dissolved
in water or melted, the crystal structure is broken
down and ions become free to move and conduct
electricity.

How are the less reactive metals extracted ? Explain
with the help of an example.

SQP 2006
Metals low in the reactivity series are very less
reactive. The oxides of these metals can be reduced
to metals by heating alone. For example, cinnabar
(HgS) is an ore of mercury. When it is heated in air
(roasted) it is first converted into mercuric oxide
(HgO). Mercuric oxide is then reduced to mercury
on further heating.

2HgS (s) + 30.(g) ——— 2HgO (s) + 250, (g)

Heat

2HgO (s) — 2Hg() + 0:(g)
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45.

46.

(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Sodium is more reactive than copper. Hence both
assertion and reason are true and reason explains
assertion.

Assertion : Ionic compounds are soft solids.

Reason : There is weak molecular forces between

particles of ionic compounds.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false.

(d) Both Assertion and Reason are false.

Tonic compounds are hard solids because there is
strong force of attraction between positive and
negative ions. Hence both assertion and reason are
false.

Assertion : An arrangement of metals in decreasing
order of their reactivity is called activity series.

Reason : Metals can be differentiated from non

metals.
(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false.

(c) Assertion is true but Reason is false.

Activity series in arrangement of metals in
decreasing order of their reactivity, Assertion is true
but reason is wrong.

Assertion : Alloying is a good method of improving

the properties of a metal.

Reason : We can be differentiated from non metals.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

Metals and Non-metals
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(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

We can get the desired properties by alloying. Hence
both assertion and reason are true and reason
explains assertion.

Assertion : Solder is an alloy of lead and copper.

Reason : It has a high melting paint.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false.

(d) Both Assertion and Reason are false.

Solder is an alloy of lead and tin with low melting
paint. Hence, both assertion and reason are false.

Assertion : Sodium metal is obtained by electrolytic

reduction.

Reason : Sodium is a highly reactive metal.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

Sodium is a highly reactive metal to its compound
cannot be reduced by common reducing agents,
hence it is obtained by electrolytic reduction.

Assertion Silver articles become black after
sometime when exposed to air.

Reason : Silver is very less reactive.

(a) Both Assertion and Reason are true and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason
is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Both Assertion and Reason are false.
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122,

123.

1.

125.

126.

Foreign 2012
Electrical protection : The method is used for
protecting iron articles which are in contact with
each other, i.e., underground pipes. The
particle is reacted with more reactive metals, i.e.,
magnesium and zinc. Therefore, Mg will be corroded
and it will protect iron from being rusted.

iron

State reasons for the following :

(i) Silver chloride becomes black after sometime
when exposed to air.

(ii) Although aluminium is a highly reactive metal,

yet its articles do not corrode.

0D 2013
(i) Silver chloride becomes black after sometime
when exposed to air as it reacts with sulphur in
air to form a black coating of silver sulphide.
(ii) Although aluminium is highly reactive metal,
yet its articles do not corrode due to the
formation of protective layer of oxide, Al,O;
on its surface which prevents it from further
corrosion.

Name the constituents of bronze and write its two
uses.

Delhi 2008
Constituents of bronze are : Copper + Zinc.
Uses of bronze :
(i) Used for making coins.
(ii) Used for making turbines and blades.

Explain how the properties of an alloy are different
from those of constituent metals.

Foreign 2017
Properties of alloys are different from those
of constituents metals in respect of hardness,
strongness, resistant to corrosion, which is increased
while melting point, malleable and conductivity
decreased.

Why is sodium kept immersed in kerosene oil ?

0D 2019

Sodium reacts so vigorously with the oxygen of air
that it catches fire if kept in the open. Sodium is
kept immersed in kerosene oil to protect it from the
action of air and moisture and to prevent accidental
fires.

Give reason :
(i) Why do aluminium sheets not corrode easily.

(ii) Why is copper vessel covered with a green

Metals and Non-metals
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128.
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coating in rainy season.

Foreign 2015
(i) Aluminium does not corrode easily because on
exposure to air, its surface is coated with a thin
layer of aluminium oxide which is protective
and non-reactive.
(ii) It is because copper reacts with moist
carbondioxide in the air and slowly loses its
shiny brown surface and gains green coat.

Explain why sodium hydroxide solution cannot be
kept in aluminium containers ? Write equation for
the reaction that may take for the same.

0D 2013
Aluminium is an amphotoric metal. It reacts with
NaOH to form NaAlO,. So, NaOH cannot be stored
in an aluminium container.

2A1+ 2NaOH — 2NaAlO, + H.(g)

What is electron dot structures of magnesium and
chlorine and show the formation of magnesium
chloride by the transfer of electrons.

0D 2012

Mg:, <Cls

CE

— [Mg?*] [: Cl :]
e,

Give reasons for the following :

(a) We can store copper sulphate solution in silver
vessel but not silver nitrate solution in a copper
vessel.

Food cans are coated with tin rather than zinc.

(b)
Delhi 2015

(a) We can store copper sulphate solution in silver

vessel, because silver is less reactive than copper.

So, displacement reaction does not occur.

But we cannot store silver nitrate in copper

container because copper is more reactive than

silver. So, it displaces silver from its salt.

Cu+2AgNO; — Cu(NOs). + 2Ag
Tin is less reactive metal than zinc. So, it is not
easily attacked by components of food items.
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Discuss the physical properties of non-metals.

SQP 2018
Physical properties of non-metals are following :

(i) Non-metals are brittle : They break into pieces
when hammered or stretched, i.e., they are not
malleable.

(ii) Non-metals are non-ductile: These cannot be
drawn into wires.

(iii) Non-metals are bad conductors of heat and
electricity Non-metals do not have free
electrons. There is one exception graphite, which
is a good conductor of heat and electricity.

(iv) Non-metals are non-lustrous and cannot be
polished : The exceptions are graphite and
iodine which are lustrous.

(v) Non-metals are generally soft : Except diamond
(allotropic form of carbon) which is the hardest
substance known, non-metals are soft.

(vi) Non-metals generally have low melting and
boiling points : Except graphite which has high
melting point, non-metals have weak intra-
molecular force.

(vii) Non-metals have low densities : Most non-

metals are light.

Discuss the exceptions in the properties of metals
and non-metals.

Delhi 2016

(i) All metals except mercury exist as solids at
room temperature. Metals have high melting
points but gallium and caesium have very low
melting points. These two metals will melt if
they are kept on palm.

(ii) Iodine is a non-metal but it is lustrous.

(iii) Carbon is a non-metal that can exist in
different forms. Each form is called an allotrope.
Diamond, an allotrope of carbon, is the hardest
natural substance known and has a very high
melting and boiling points. Graphite, another
allotrope of carbon, is a conductor of electricity.

(iv) Alkali metals (lithium, sodium, potassium) are
so soft that they can be cut with a knife. They

have low densities and low melting points.

In what forms are metal found in nature ? With
the help of examples explain how metals react with
oxygen, water and dilute acids. Also write chemical
equations for the reaction.

0D 2010

(i) Metals are found in the form of both free and
combined state.

Metals and Non-metals
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(ii) Reaction of metal with oxygen : All metals
combine with oxygen and form metal oxides.
For example, when copper is heated in air it
combines with oxygen and forms copper oxide.

ie., 2Cu+ 0O, — 2Cu0
Reaction of metals with water : Metals like
sodium react with cold water, magnesium reacts
with hot water and iron react with steam.

2Na(s) + 2H,O (I) — 2NaOH (aq) + H:(g)
3Fe(s) + 4H,O (g) — Fe;0.(s) + 4H, (g)
Mg (s) + 2H,O (I) — Mg (OH).(aq) + H(g)
Reaction of metal with acids : Metals react with
acids and form salt and hydrogen gas.
For example, magnesium reacts with dilute
hydrochloric acid and form magnesium chloride
and hydrogen.
e.g., Mg+ 2HCIl — MgCl, + H.

180. Give reason for the following:

181.

(i) Gold and platinum are used in jewellery.

(ii) Copper cannot displace hydrogen from dilute
acids.

(iii) Stainless steel does not rust easily.

(iv) Metals can be given different shapes according
to our needs.

(v) Zinc does not give hydrogen gas on reacting
with HNO;.

SQP 2019

(i) Gold and silver are shiny and tinreactive, so
they are used in jewellery.

(ii) Copper is lesser reactive than hydrogen, so it
cannot displace hydrogen from acids.

(iii) Stainless steel is an alloy. So, it does not rust
easily.

(iv) Metals are malleable and ductile, so it can take
different shapes as we wish.

(v) Since HNO; is a strong oxidising agent and
oxidises H. to H,O and it self get reduced to

any of the oxide of nitrogen.

(a) Describe the steps associated with extraction of
copper from its sulphide ore.

(b) How impure copper is purified by electrolytic
refining 7

or

(a) How copper is obtained from its sulphide ore?
Write balanced chemical equations.

(b) Give the electrolytic refining of impure copper
with diagram.
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Ans : Comp 2020
Sodium Calcium Magnesium
Sodium reacts | Calcium reacts | Magnesium
with cold with cold reacts with
water and water and hot water
forms sodium | forms calcium and forms
hydroxide and | hydroxide and magnesium
hydrogen gas. | hydrogen gas. hydroxide

2Na (s) + 2H, O (1)

Ca(s) +2HO- ()

and hydrogen

— 2NaOH (aq) — Ca(OH)»(aq) | gas.
+H,(g) + Heat | +H:(g) Mg + 2H. O (1)
— Mg (OH)(aq
THa(g)
Reaction with | The heat When
water is highly | produced during | Mg reacts
exothermic, reaction is not with steam
hydrogen gas | sufficient to it forms
produced burn hydrogen magnesium
during the gas. The bubbles | oxide and
reaction of gas formed hydrogen.
catches fire stick to the piece | Mg(s)H.O (g)
and causes of calcium metal | — MgO(s)
explosion. and it starts +H.(g)
floating in water. | Piece of
Magnesium
starts
floating in
water due to
bubbles of

Hydrogen gas
which stick
to its surface.

Sodium is a Calcium is Magnesium

very reactive less reactive is less

metal. than sodium reactive than
Na > Ca > Mg. | calcium.

Ans :

131. Write the some physical properties of metals.

SQP 2018

(i) All metals except mercury are solid at room
temperature.

ii) Metals possess metallic lustre.

(i
(iii) They are malleable and ductile.

(iv) They are good conductors of heat and electricity.
(

v) They (except sodium) are sonorous and have.
high density.

(vi) They are generally hard except sodium and
potassium.

(vil) Metals have high boiling and melting points
except sodium and potassium.

138.

139.

140.

Page 109

What happens when metal oxides are dissolved in
water 7 Write the chemical reaction.

Ans :

Most of the metal oxides are insoluble in water.
Some of the metal oxides like sodium oxide and
potassium oxide dissolve in water to form alkali.

Na,O + H.O — 2NaOH

Sodium oxide Sodium hydroxide
(Metal oxide)

K, +H.O— 2KOH

Potassium oxide Potassium hydroxide
(Metal oxide) (alkali)

0D 2016

(alkali)

Make a list of common metals arranged in order of
their decreasing reactivity.

Ans : 0D 2011
K Potassium Most reactive

Na Sodium

Ca Calcium

Mg  Magnesium

Al Aluminium

Zn Zinc Reactivity decreases
Fe Iron

Pb Lead

H Hydrogen

Cu  Copper

Hg Mercury

Ag  Silver

Au  Gold Y Least reactive

(a) What is meant by reactivity series of metals ?

(b) Why metals are not equally reactive? Arrange
the following metals in decreasing order of their
reactivity: Fe, Ag, Na, Cu, Al

Ans :

(a) The arrangement of metals in order of decreasing
reactivity is called reactivity series of metals.

0D 2006

(b) All metals are not equally reactive. The basic
or reactivity is the tendency of metals is lose
electrons. Metals which can lose electrons more
easily to form positive asos are more reactive.
The less reactive do not lose electrons easily.
Decreasing order of reactivity :

Na > Al > Fe > Cu > Ag

FOR 30 FREE SAMPLE PAPERS SET FOR ALL SUBJECTS
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32.

33.

34.

31

In nature, metal P is found in the form of its
compounds and metal Q is found in the free state.
Which of the two will be nearer to the top of the
activity series of metals ?

Comp 2014

Metal P.

An element A forms two oxides AO and AQO,. The
oxide AO is neutral whereas the oxide AQO. is acidic
in nature. Would you call element A a metal or a
non-metal ?

Comp 2010
Element A is a non-metal as. Only non-metals form
neutral and acidic oxides.

Name the compounds formed by metals when they
react with hydrogen.
Foreign 2017

Hydrides.

If copper metal is heated over a flame, it develops a
coating. What is the colour and composition of this
coating 7

Foreign 2010
A Dblack colour coat is developed on the copper
metal due to formation of CuO or copper oxide.

Write the chemical equation for the reaction taking
place when a piece of zinc is placed in a solution of
copper(II) sulphate.

Foreign 2008

Zn + CuSO, — ZnSO, + Cu

If P, Q, R, S, T represent metals in the decreasing
order of their reactivity, which one of them is most
likely to occur in the free state in nature ?

0D 2019

Metal T.

Which one of the metals in the following group are
(a) most reactive, (b) least reactive ?

Au, Na, Cu, Ca.

SQP 2007
(a) Sodium (Na) is the most reactive in the above
group.
(b) Gold (Au) is the least reactive in the above
group.
Name one metal which reacts with very dilute
HNO; to evolve hydrogen gas.

0D 2014
Magnesium (Mg)/Manganese (Mn) reacts with very

Metals and Non-metals

40.
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42,

43.

45.

46.
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dilute HNO; to evolve H, gas.

Why does copper not evolve hydrogen on reacting
with dilute sulphuric acid ?

Delhi 2018

It happens so because copper is less reactive metal,
it occupies a place below hydrogen in the reactivity
series.

What are electrovalent compounds ?

Delhi 2013
The compounds formed by the transfer of electrons
from a metal to a non-metal are known as ionic
compounds or electrovalent compounds.

Show the ion formation in
(i) Sodium
(ii) Chlorine.
0D 2011
(i) Sodium Na — 1\2%* +e
(ii) Chlorine 2(3174- e — CI

2,8,8
What can you say about the solubility of electrovalent
compounds?
Delhi 2015
Electrovalent compounds are generally soluble in

water and insoluble in solvents such as kerosene,
petrol, etc.

Write electronic configuration of an element having
atomic number 11.
0D 2017

2,8, 1.

Write electronic configuration of an element having
atomic number 13.

SQP 2010
2, 8, 3.

Tonic compounds are hard crystalline solids. Why ?

0D 2019
Tonic compounds are very hard solids due to strong

force of attraction between positive and negative
ions.

Which metals are found in free state in nature ?

Comp 2013
The metals at the bottom of the activity series are
the least reactive. They are often found in a free
state.
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148.

149.

the strip becomes brownish. What is the reason
for this 7 Write the balanced chemical equation
for the reaction.

Ans :

(a) Metals are reactive atoms as they are highly
electropositive. They readily react with other
atoms during their formation in earth and
become compounds.

Foreign 2010

Displacement reaction takes place as aluminium
is more reactive than copper. The copper
displaced will stick on the aluminium rod

making it brownish.
2A1 (S) + 3011804 (aq) — Alz (804) 3 (aq) + 3Cu (S)

(a) Using a simple experiment, how can you prove

that magnesium is placed above zinc in the

reactivity series 7

(b) Why copper metal cannot liberate hydrogen
when reacting with dil. HC1 ?

Ans :

(a) When a magnesium rod is dipped in ZnSO,
solution or magnesium powder heated with zinc
oxide powder. Magnesium displaces the zinc
from its compound.

Mg (s) + ZnSO.(aq) — MgSO.(aq) + Zn(s)
or
Mg(s) + ZnO (s) — MgO (s) + Zn(s)
This shows that magnesium is placed above
zinc in the reactivity series.

SQP 2015

Copper is less reactive and thus it is placed
below hydrogen in the reactivity series of
metals. Hence, it does not react with dil. HCI.

An element X on reacting with oxygen forms
an oxide X,O. The oxide dissolves in water and
turns blue litmus red. Predict the nature of the
element whether metal or non-metal.

A solution of copper sulphate was kept in an
iron pot. After few days, the pot developed
some holes in it. How will you account for this ?
Ans : Delhi 2017

(a) Element X is non-metal.

(b)

(b) Iron lies above copper in the activity series.
Therefore, a chemical reaction had taken place
between iron pot and copper sulphate solution,
i.e., iron displaces copper from copper sulphate
solution.

Fe(s) + CuSO.(aq) — Cu(s) + FeSO,(aq)

FOR 30 FREE SAMPLE PAPERS SET FOR ALL SUBJECTS
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Write equations when
(i) cinnabar is heated.
(ii) Cu.S is heated.
Ans : SQP 2019

(i) 2HgS + 30, —— 2HgO + 250,

Heat

2HgO ——— 2Hg + O,
(i) 2Cu.S+ 30, —— 2Cu,0 + 280,
2Cu,0 + Cu,S —=— 6Cu, + SO,

Which method can be used in place of reduction by
carbon?

Ans : Dethi 2011
Besides using carbon (coke) to reduce metal oxides
to metals, sometimes displacement reactions can
also be used. The highly reactive metals such as
sodium, calcium, aluminium, etc., are used as
reducing agents because they can displace metals of
lower reactivity from their compounds.

Describe the calcination of zinc ore.

Ans : Foreign 2013
The chemical reaction that takes place during
calcination of zinc ores like ZnCO; by heating
strongly in limited supply of air which can be shown
as follows :

ZnCO;(s) —=— ZnO (s) + CO, (g)
Zinc oxide is then reduced to zinc metal by using
suitable reducing agents such as carbon.

ZnO(s) + C(s) — Zn(s) + CO(g)

What happens when molten NaCl is electrolysed ?
Ans : SQP 2018
Sodium metal is deposited at the cathode (the
negatively charged electrode), whereas chlorine
is liberated at the anode (the positively charged
electrode). The reactions are :

At cathode Na®+ ¢ — Na

At anode 2Cl" — CL, + 2¢”

Write the balanced chemical equation for the
chemical reaction between manganese dioxide and
aluminium powder. What happens if manganese
powder is heated with aluminium oxide 7
Ans :

3MnO, + 4Al — 3Mn + 2A1,0; + Heat

No reaction takes place, because Mn is less reactive
than Al and hence no displacement occurs.

SQP 2015
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How does a metal conduct heat ?

0D 2017
Atoms of a metal gain energy when heated and
vibrate more vigorously. This energy is transferred
to the electrons which move through the metal.
They in turn transfer their energy to other electrons
and atoms, and thus heat is conducted.

What properties do you think of while categorizing
elements as metals and non-metals.
0D 2019

We consider various physical properties like lustre
sonority, malleability, ductility. etc. We also consider
chemical properties like reaction with oxygen,
water, etc.

Why metals are said to be electro-positive 7

Delhi 2014

Metals are electro-positive because they ionise by
loss of electrons and form positive ions.

Na — Na“ + ¢

Ca — Ca’ +2¢

Some metals do not get oxidised. Why ?

Delhi 2011

The surface of metals like Mg, Al, Zn, Pb, etc.
gets covered with a thin layer of oxide. This layer
prevents the metal from further oxidation.

What happens when a metal reacts with dilute acid?

Delhi 2016
Metal salt is formed and hydrogen gas is evolved.
Metal + dilute acid — Metal salt + Hydrogen e.g.,
Zn(s) + 2HCl(aq) — ZnCly(aq) + H2(g)
Mg(s) + 2HCl (aq) — MgCl.(aq) + H:(g)

Why do metals generally not form compounds with
hydrogen 7

0D 2009

This is because metals form compounds by the
loss of electrons, which are accepted by the other
element. But hydrogen usually forms compounds
with other elements either by the loss of electrons or
by sharing of electrons. It does not accept electrons.

Sodium or potassium pieces should not be thrown
into a sink the laboratory. Why 7

Foreign 2007
Both sodium and potassium pieces vigorously with
air and water. The reaction is highly exothermic
and the evolved gas may even catch fire.

Metals and Non-metals
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Hydrogen is a non-metal, still it is given a place in
the reactivity series. Why 7

SQP 2018
The reactivity of metals depends on how easily they
can lose electrons. Like metals, hydrogen also loses
electrons and forms positive ions. Hence, it is placed
in the reactivity series.

Aluminium occurs in combined state whereas gold
is found in free state. Why 7

0D 2010
Aluminium is more reactive metal, it reacts with air,
water and acid while gold is least reactive metal, it
does not react with air, water or acid.

Why do surfaces of aluminium vessels acquire a dull
appearance when exposed to air ?

Delhi 2013
Surface of aluminium vessels becomes dull due to
formation of layer of aluminium oxide (Al,O;) when
it is exposed to air.

A substance X , which is an oxide of a metal is used
intensively in the cement industry. This element
is present in bones also. On treatment with water
it forms a solution which turns red litmus blue.
Identify X and also write the chemical reactions
involved.

Foreign 2011
X is calcium oxide (CaO).
CaO(s) + H.O(l) — Ca(OH).(aq)

A metal is treated with dil H,SO,, the gas evolved
is collected by the method shown in the figure.
Answer the following :

(i) Name the gas.

(ii) Name the method of collection of the gas.
(iii) Is the gas soluble or insoluble in water ?
(iv) Is the gas lighter or heavier than air ?

N

ol loi loi lop |
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165.

166.

(ii) Conditions necessary for rusting :
(a) Presence of air (or oxygen).

(b) Presence of moisture.

Describe ways to prevent rusting.

Comp 2017

The rusting of iron can be prevented by the following

methods :

(a) by coating the metal surface with a thin layer of
paint, varnish or grease.

(b) by coating iron with a thin layer of another
metal which is more reactive than iron, e.g., by
galvanization. Galvanization is the process of
covering iron with zinc.

(¢) It can also be prevented by the use of anti-rust
solutions.

Give reasons for the following :

(i) Shining surfaces of metals become dull on
exposure to air and moisture.

(ii) Aluminium is extracted from its ore by
electolysis of molten ore.

(iii) Gold is available in the native state.

0D 2010

(i) Metal surfaces corrode to form metal

compounds.

(ii) Aluminium is a very reactive metal so, it can be
extracted only by electrolysis.

(iii) Gold is a very unreactive element, so it is found
in native state.

(a) Show the formation of NaCl from sodium and
chlorine atoms by the transfer of electron(s).

(b) Why has sodium chloride a high melting point?

(¢) Name the anode and the cathode used in
electrolytic refining of impure copper metal.

oD 2016
(a)
N\
o/\‘ XX XX -
Na x C1% — [Nat] [X Cl i] — NaC(Cl
XX XX
~__

Strong forces
of attraction

(b) Because of strong electrostatic forces of
attraction between oppositely charged ions.

(¢) Anode is of impure copper while cathode is of
pure copper.

Metals and Non-metals
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161. What is meant by refining of metals? Describe the

electrolytic refining of copper with a neat labelled
diagram.

Delhi 2011
In electrolytic refining process, the impure metal is
made as anode and a thin strip of pure metal is made
as cathode. A solution of the metal salt is made as
an electrolyte (See Figure). On passing the current
through the electrolyte, the pure metal from the
anode dissolves into the electrolyte. An equivalent
amount of pure metal from the electrolyte is
deposited on the cathode. The soluble impurities go
into the solution, whereas, the insoluble impurities
settle down at the bottom of the anode and are
known as anode mud.

At anode : Cu — Cu” + 2¢”
At cathode : Cu”" +2¢ — Cu

el Kgf_fl + <<

Cathode —

Acidified
copper
sulphate
solution

«— Tank

mud

Electrolytic refining of copper.

168. (a) Show the formation of Na,O by the transfer of

electrons between the combining atoms.

(b) Why are ionic compounds usually hard ?

(¢) How is it that ionic compounds in the solid
state do not conduct electricity and they do so
when in molten state ?

0D 2019

(a) Sodium has one electron in the outermost shell
and oxygen has six electrons in its outermost
shell. To complete their octets, magnesium loses
two electrons and oxygen accepts them. The
formation of MgO is shown below :
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133.

What happens when magnesium ribbon is burnt in
air? What is the state of the metal oxide in the
product formed 7

0D 2017
When magnesium ribbon is burnt in air, it produces
dizzling light and a white coloured magnesium oxide
is formed

2Mg(s) + O:(g) — 2MgO(g)

A metal X combines with a non-metal Y by the
transfer of electrons to form a compound Z .

(i) State the type of bond in compound Z .

(ii) What can you say about the melting and boiling
point of compound Z .

(iii) Will this compound dissolve in kerosene or
petrol?

(iv) Will this compound be a good conductor of
electricity ?

0D 2010
(i) Tonic bond in compound Z .
(ii) It has high melting and boiling point due to
stronger inter-ionic attraction.
(iii) No, as electrovalent compounds are soluble in
water but insoluble in kerosene or petrol.

(iv) No, as its solution in water contains ions but
in solid state do not conduct electricity as
movement of ions is not possible due to its
rigid structure.

What prevents the metals such as magnesium,
aluminium, zinc and lead from oxidation at ordinary
temperature 7

SQP 2013
At ordinary temperature, the surface of metals
such as magnesium, aluminium, zinc and lead,
etc., are covered with a thin layer of oxide. The
protective oxide layer prevents the metals from
further oxidation.

What is meant by galvanisation ? Why is it done 7

0D 2011

The process of depositing a thin layer of zinc metal
on iron objects is called galvanisation. Galvanisation
is done to protect the iron objects from rusting. This
is because zinc metal does not corrode on exposure
to damp air (due to the presence of a thin zinc oxide
layer on its surface).

Metals and Non-metals
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THREE MARKS QUESTIONS

138, A metal ‘M’ on reacting with dilute acid liberates a

135.

136.

gas ‘G’. The same metal also liberates gas ‘G’ when
reacts with a base.

(i) Write the name of gas ‘G’.

(ii) How will you test the presence of this gas?

(iii) Write chemical equations for the reactions of
the metal with (1) an acid and (2) a base.

0D 2023
(i) Hydrogen gas
(ii) On bringing a burning match stick near the

mouth of the test tube, again a pop sound
occurs.

(iii) Chemical equations
Reaction with acid :
Zn(s) + ZHCl(aq) — ZnCl 2(aq)+ Hz(g)

Reaction with base :
2NaOH(aq) + Zn(s) - Na,Zn0, (aq) + H, (g)

A shining metal M, of burning gives a dazzling
white flame and changes to a white powder N .

(a) Identify M and N.

(b) Represent the above reaction in the form of a
balanced chemical equation.

(¢) Does M undergo oxidation or reduction in this
reaction 7 Justify.

Comp 2020
(a) M — Magnesium
N — Magnesium oxide.
2Mg(s) + 0. (g) — 2MgO(s)

magnesium oxygen magnesium oxide

or
2M+ O, — 2MO;

(¢) M metal will undergo oxidation reaction as

oxygen is added to metal M and MO, (metal
oxide) is formed.
When a piece of shining metal M is burnt in
air, a white powder of metal oxide is formed.
Shining metal is magnesium ribbon which burns
with a dazzling white flame and white powder
is formed which is magnesium oxide.

Compare in tabular form the reactivities of the

following metals with cold and hot water :

(a) Sodium
(b) Calcium
(c) Magnesium
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(b) At ordinary temperature the surface of metals
such as magnesium, aluminium, zinc etc.,
is covered with a thin layer. What is the
composition of this layer ? State its importance.

(¢) Some alkali metals can be cut with a knife.

Ans :

(a) Solution of metal oxides in water is called alkali
(soluble base), e.g., sodium hydroxide (NaOH),
potassium hydroxide (KOH).

(b) This layer is oxide layer. It makes the metal
less reactive (passive) and makes it more useful
because it cannot get corroded and remains as
it is.

0D 2016

(c¢) It is because these metals are very soft, e.g.,
sodium metal can be cut with knife.

FOR 30 FREE SAMPLE PAPERS SET FOR ALL SUBJECTS
DOWNLOAD NODIA APP

What kind of impurities are generally found in ores
? What name is given to such impurities and state
the basis of removing the impurities from the ore 7

Ans :

Ores mixed from the earth are usually contaminated
with large amounts of impurities such as soil,
sand etc. These impurities are called gangue. The
processes used for removing the gangue from the ore
are based on the differences between the physical or
chemical properties of the gangue and the ore.

Foreign 2013

(a) A non-metal X exists in two different forms
Y and Z. Y is the hardest natural substance
whereas Z is a good conductor of electricity.
Identify X, Y, Z.

(b) An element X on reaction with oxygen forms
an oxide XO,. The oxide when dissolved in
water turns blue litmus red. State whether
element X is a metal or non-metal.

(¢) Name the metal which is alloyed with copper to
make bronze.

Ans :

(a) X is carbon.

Y and Z are allotropes of carbon.

Y (hardest natural substance)—Diamond.

Z (Good conductor of electricity)—Graphite.
(b) X is non-metal.

X+ 0, — XO,

e.g., C+0,— CO,

It turns blue litmus red.
(¢) Tin.

0D 2011
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FIVE MARKS QUESTIONS

On the basis of reactivity metals are grouped into
three categories:

(i) Mls of low reactivity

(ii) Metal of medium reactivity

(iii) Metals of high reactivity

Therefore metals are extracted in pure form from
their ores on the basis of their chemical properties.

Metals of high reactivity are extracted from their
ores by electrolysis of the molten ore.

Metals of low reactivity are extracted from their
sulphide ores, which are converted into their oxides.
The oxides of these metals are reduced to metals by
simple heating.

(a) Name the process of reduction used for a metal
that gives vigorous reaction with air and water
both

Carbon cannot be used as a reducing agent to
obtain aluminium from its oxide? Why?

(c) Describe briefly the method to obtain mercury
from cinnabar. Write the chemical equation for
the reactions involved in the process.
Differentiate between roasting and calcination
giving chemical equation for each.

Ans :

(a) Electrolytic reduction
The metal is likely to be Sodium (Na). It has
very much affinity to oxygen. So, reducing
agents like carbon and aluminum can’t be used.

0D 2023

Because aluminium has greater affinity for
oxygen than for carbon, therefore carbon cannot
reduce alumina (AIQO 3) to aluminium.

(¢) Cinnabar (HgS-mercury (IT) sulphide or mercu-
ry sulphide) is an ore of mercury. It is heated
in air to give mercuric oxide (HgO). Mercuric
oxide is further heated to get mercury. The re-
actions involved are,

heat

2HgS (a) + 30, 2HgO (s) + 250, (g)
2HgO (s) 2Hg (s) + O4(g)

(d) Calcination is defined as the process of converting
ore into an oxide by heating it strongly. The
ore is heated below its melting point either in
absence of air or in limited supply.

e.g., ZnCO3 — ZnO + CO,

Roasting is a process of metallurgy where ore is
converted into its oxide by heating it below its
melting point in the presence of excess air.

An example of roasting is when Zinc sulphide is
converted into zinc oxide.

2718 + 30, = 2Zn0 + 250,

heat
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Write an experiment to show that copper does not
react with dilute HCI.

0D 2019
Take small pieces of magnesium, zinc, aluminium,
iron and copper. Clean their surfaces by rubbing
with a sand paper. Place these metals in separate
test tubes. Add about 10 mL dilute hydrochloric
acid to each of these test tubes. Observe Carefully
the rate of formation of bubbles.
We will find that the rate of formation of bubbles was
the fastest in the case of magnesium. It decreases in
the order Mg > Al > Zn > Fe. In the case of copper,
no bubbles were evolved. This shows that copper
does not react with dilute HCI and H,SO, .

A copper plate was dipped into a solution of AgNO;.
After some time, a black layer was deposited on
the copper plate. State the reason for it. Write the
chemical equation of the reaction involved.

Delhi 2012
A black layer was deposited on the copper plate
because copper being more reactive than silver,
displaces silver from silver nitrate and forms copper
nitrate.

2AgNO; + Cu — Cu(NO;), + 2Ag

(Silver nitrate) (Copper nitrate)

(a) Arrange the metals Zn, Mg, Al, Cu and Fe in
decreasing order of reactivity.

(b) What would you observe when you put
(i) Some zinc pieces into blue copper sulphate
solution 7
(ii) Some copper pieces into green ferrous
sulphate solution.
(¢) Name a metal which combines with hydrogen
gas. Name the compound formed.
0D 2011
(a) Decreasing order of reactivity
Mg > Al > Zn > Fe > Cu.

(b) (i) Zinc being more reactive than copper, will
displace copper from copper sulphate. The
blue colour of the copper sulphate solution
will fade and a colourless solution will be
obtained. Reddish brown particles of copper
will settle at the bottom of the container.

Zn + CuSO, — ZnSO,+ Cu

(Blue) (Colourless)  (Reddish brown)

(ii) No change in the colour of the solution as
copper is less reactive than iron metal.
(¢) Sodium can be combined with hydrogen gas.

Compound formed is sodium hydride.
2Na+ H, — 2NaH

(Sodium hydride)

Metals and Non-metals

Chap 3

1. (i) Which metals can displace hydrogen ?

145.

146.

41

(ii) Which metals cannot displace hydrogen ?

Delhi 2014

(i) Metals placed above hydrogen in the reactivity
series are more reactive than hydrogen and
can displace hydrogen from its compounds like
acids.

e.g., Sodium, calcium, etc.

(ii) Metals placed below hydrogen in the reactivity
series are less reactive than hydrogen and
cannot displace hydrogen from its compounds
like acids.

e.g., Silver, gold, etc.

State the reason for the following behaviour of zinc
metal :

On placing a piece of zinc metal in a solution of
mercuric- chloride, it acquires a shining silvery
surface, but when it is placed in a solution of
magnesium sulphate, no change is observed.

Foreign 2016
On placing a piece of zinc metal in a solution of
mercuric chloride, it acquires a shilling silvery
surface because zinc being more reactive than
mercury, displaces mercury from mercuric chloride
and forms zinc chloride.

Zn + HgCl, — ZnCl, + Hg

When zinc is placed in magnesium sulphate solution,
no reaction takes place because zinc is less reactive
than magnesium and hence it cannot displace
magnesium from magnesium sulphate.

How does the activity series of metals help us in
predicting the relative reactivity of metals 7

0D 2017

(i) In the reactivity series, the most reactive metal
is placed at the top. It does not occur in free
state and is more electro-positive.

(ii) The least reactive metal is placed at the
bottom. It generally occurs in free state and is
less electro-positive.

(iii) A metal displaces anyel the metals below it in
the reactivity series from their solutions.

(iv) Metals above hydrogen in the reactivity series
displace hydrogen from acids.

(a) Why metals are not found in their free state
generally 7

(b) If a strip of aluminium with scratched clean
surface is dipped into an aqueous solution of
copper sulphate for little time, the surface of
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Foreign 2011
(a) Copper is obtained from its sulphide ore Cu.S
by heating in air strongly.

2C,S (s) + 30, —— 2Cu, O (s) + 250, (g)

2C1,0 + Cu,S —— 6Cu(s) + SO.(g)
Key e
— + -
e l o) |
Cathode — + Anode
Acidified
copper
sulphate
solution
<—— Tank

(Anode mud)

182. A metal E is stored under kerosene. When a small

183.

piece of it is left open in the air, it catches fire.

When the product formed is dissolved in water it

turns red litmus to blue.

(i) Name the metal E.

(ii) Write the chemical equation for the reaction
when it is exposed to air and when the product
is dissolved in water.

(iii) Explain the process by which the metal is
obtained from its molten chloride.

Comp 2017
(i) Metal E is sodium.
(i) 4Na+ O, — 2Na,0
4Na + O, — 2Na,O
(iii) Electrolysis of molten metal chloride (NaCl)
gives pure metal (Na). In this process, Na is
deposited at cathode.
Na"+ ¢ — Na
Cl; is liberated at anode.
2CI" — Cl, + 2€

Write balanced chemical equation for the reactions
taking place when :

i) Zinc carbonate is calcinated.
ii) Zinc sulphide is roasted.

(
(
(iii) Zinc oxide is reduced to zinc.
(iv) Cinnabar is heated in the air.
(

v) Manganese dioxide is heated with aluminium
powder.

Metals and Non-metals

184.
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0OD 2013
(i) ZnCOs(s) —=— ZnO (s) + CO,(g)

(i) ZnS(s) + 30,(g) ——— 2ZnO0 (s) + 250, (g)

(i) ZnO (s) + C(s) ——— Zn + CO

(iv) 2HgS (s) + 30, (g) ——— 2HgO (s) + SO.(g)
2HgO (s) ——— 2Hg (1) + 0. (g)

(v) 3MnO,(s) + 4Al(s) —=— 3Mn (I) + 2A1,05(s)

A metal M found in nature as sulphide ore (M.S)

is one of the good conductor of heat and electricity

and used in making electric wires :

(i) Identify the metal M.

(ii) Write the balanced chemical equations involved
in the process of extraction of the metal.

(iii) Draw a labelled diagram of electrolytic refining
of the metal.

Delhi 2010

(i) Metal M is copper.

(i) (a) 2Cu.S(s)+30.(g) —— 2Cu, 0 (s)
(b) 2Cu,0(s) + Cu,S(s) ——=— 6Cu (s)
+S0, (g)

(iif)

Cathode — + Anode

A i Acidified
copper
sulphate
solution

<~— Tank
—— Impurities

(Anode mud)

185. Write the names and symbols of two most reactive

metals. Explain by drawing electronic structure how
any one of the two metals react with a halogen.
State any two physical properties of the compound
formed.
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(iii) What is native of Halide ore ?
(iv) Which is the most abundant metal on the
earth’s crust ?

(i) Ag

(ii) Galena

(iii) Horn silver
(iv) Aluminium

The arrangement of metals in a vertical column in
the decreasing order of their re-activities is called
the reactivity series or activity series of metals. The
most reactive metal is at the top position of the
reactivity series. The least reactive metal is at the
bottom of the reactivity series.

Hydrogen, though a non-metal, has been included
in the activity series of metals only for comparison.
Apart from it, the hydrogen atom also has tendency
to lose its valence electron and form cation like the
behaviour shown by metals. Thus,

H—H"+e
(i) Which metal can be displaced by copper from
its salt solution ?

(ii) An element ‘X’ after reacting with acids liberate
hydrogen gas and can displace lead and tin from
their salt solution. Write down the Name of X
metal.

(iii) Write down the name of most reactive metal

(iv) Which metal does not liberate hydrogen gas
after reacting with acid ?

(i) Copper can displace AgNO; because Copper is
more reactive than silver.

(ii) Nickel
(iii) Potassium
(iv) Gold

Activity series : Relative reactivities of metals

Potassium Most reactive
Sodium
Calcium
Magnesium
Aluminium
Zinc

Iron

Lead
Hydrogen
Copper
Mercury
Silver

Gold \/

Reactivity decreases

Least reactive

Metals and Non-metals
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(i) What happens when iron nail is added to copper

sulphate solution? What is the colour change ?

Identify the metal which reacts with very dilute

nitric acid to evolve hydrogen gas. Name one

more metal not given in the above series which

reacts in the same way with dilute nitric acid.

(iii) Name one important ore of copper with its
chemical formula.

(iv) Which method is used to extract sodium from
molten sodium chloride 7

(v) Which metal is used in the galvanization of iron?

(i) The colour changes from blue to green.
(ii) Magnesium and manganese.

(iii) Copper glance, Cu,S.

(

iv) Electrolytic reduction is used for the extraction

of sodium.
(v) Zinc.
Electronic configuration of some of the elements are
given:
Type of Element Atomic | Number
element number | of
electrons
in shell
Metals Sodium (Na) 11 281
Magnesium Mg) | 12 282
Aluminium (Al) | 13 283
Non-metals | Oxygen (O) 8 26
Sulphur (S) 16 286
Chlorine (Cl) 17 287

(i) State one physical property to distinguish
between metals and non-metals.

(ii) What is the nature of the bond formed when
magnesium reacts with chlorine? Write the
formula of the compound.

(iii) What is common between oxygen and sulphur ?
(iv) Draw the electron dot structure of O, molecule.

(v) Name the important ore of aluminium.

(i) Metals are malleable and ductile while non-
metals are brittle.

(ii) Ionic bond formed transfer of electrons from
magnesium to chloride.

XX
/—: C1%
XX

Mg: +

XX
\\'X Cl%
XX

XX
— Mg** 2|:§ Cl §:| — MgCl,
XX
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a) Define corrosion.
b) What is corrosion of iron called ?

(
(
(¢) How will you recognise the corrosion of silver ?
(d) Why corrosion of iron is a serious problem ?

(

e) How can we prevent corrosion of iron ?

0D 2016

(a) It is a process in which a metal reacts with
substances present in air to form surface
compounds.

(b) Rusting.

(c¢) Black layer on its surface due to formation of
Ag2S .

(d) It makes the metal weak and brittle, which is
serious problem.

(e) Oiling, painting, greasing, galvanisation,
alloying can prevent iron from corrosion.

190. Explain the following :

(i) Metals at the top of the reactivity series do not
occur in the free state in nature.

(ii) Finely powdered ore is mixed with a suitable
oil and water in the concentration of a sulphide

ore.
(iii) Sulphide ores mneed to be roasted after
concentration.

(iv) Mercury can be obtained just by roasting the
ore.

(v) Highly metals are obtained by
electrolytic reduction of their compounds.

reactive

Delhi 2012

(i) Metals at the top of the reactivity series are very
reactive metals. They react with air, water and
carbon dioxide to form their oxides, hydroxides
and carbonates. Hence, they do not occur in the
free state in nature.

(ii) The sulphide ore is wetted by pine oil and not
by water. When finely powdered ore mixed with
the oil is agitated with water, the foam of the
pine oil picks up the ore particles which are thus
separated from the impurities.

(iii) It is very difficult to extract a metal from its
sulphide ore. On roasting, the sulphide ore is
transformed into the oxide of the metal. This
oxide can easily be reduced to the metal by
heating it with coke or carbon monoxide.

(iv) Mercury is very low in the reactivity series.
Hence, it is very inactive. When cinnabar
(HgS), an ore of mercury, is heated in air, it is
first converted into mercuric oxide (HgO) which
is then reduced to mercury.

Metals and Non-metals

191.

Page 119

2HgS (s) + 30:(g) — 2HgO (s) + 250.(g)
2HgO (s) — 2Hg(]) + O.(g)

(v) Highly reactive metals cannot be obtained from
their compounds by heating with carbon. This
is because these metals have a greater affinity
for oxygen than carbon. However, in electrolytic
reduction, a large amount of energy produced
breaks up the bonds in the metal oxides.

(a) What is an ionic bond ?

How is an ionic bond formed ?

Ar\
o=

Write the formation of magnesium chloride.

Comp 2017

(a) The chemical bond formed by the transfer of
electrons from one atom to another is known as
an ionic bond.

(b) An ionic bond is formed when one of the atoms

can denote electrons to achieve the inert gas
electronic configuration and other atom needs
electrons to achieve the inert gas electronic
configuration.
When a metal (usually 1, 2 or 3 electrons
in outermost shell) reacts with a non-metal
(usually 5, 6 or 7 electron in outermost shell),
transfer of electrons takes place from metal
atoms to the non-metal atoms and an ionic
bond is formed. There is a strong force of
electrostatic attraction between metallic cation
and non-metallic anion which is responsible for
the formation of ionic bond.

(c¢) Formation of magnesium chloride (MgCl,) :
The atomic number of magnesium is 12. It has
two electrons in its valence shell as shown below

Mg — 2,8,2
Magnesium, therefore, has a tendency to lose
the 2 valence electrons and in the process
attains the electronic configuration of neon.

Mg — Mg* + 2e”

2,8,2 2,8
Chlorine (atomic number 17) has 7 electrons in
the valence shell. It has a tendency to gain one
electron to complete its octet.

Cl+e — CI°

2,8,7 2,88
Thus, when magnesium and chlorine are brought
together, the magnesium atom transfers its two
valence electrons to two chlorine atoms. In
the process, both the atoms acquire the stable
electronic configuration of nearest inert gases.
The positively charged magnesium ion Mg
and negatively charged chloride ions (Cl") are
now held together by the electronic force of
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Ans :
(i) Two most reactive metals are sodium (Na) and
potassium (K).

SQP 2014

. XX XX =
(ii) Na + xCI¥ —— [Na'] |:>'< C1% :|
XX XX

XX -
e e[1]
XX

(iii) Properties of the compound NaCl or KC1 :

K +

XX

X
x Ol
XX

(a) It has high melting and boiling point.
(b) It conducts electricity in molten/solution

soluble in water.

(i) Design an activity to show the conditions
needed for iron nails to rust.

(i) Why do we apply paint on iron articles ?
Ans :

(i) Take three test tubes and place clean iron nails
in each of them. Label these test tubes A, B
and C. Pour some water in test tube A and
cork it. Pour boiled distilled water in test tube
B . Then pour about 1 mL oil and cork it. The
oil will float on water and prevent the air from
entering. Put some anhydrous calcium chloride
in test tube C and cork it. Anhydrous calcium
chloride will absorb the moisture, if any, from
the air. Leave these test tubes for a few days
and then observe.

0D 2011

-1 Air -~ Air -1 Dry
—==— Layer of air
oil
(prevents
— Rusty _air
iron dissolving
nails in the
water)
— Water

Boiled distilled
water (boiled
to remove any
dissolved air)

Anhydrous
calcium chloride
(drying agent)

Figure: Investigating the conditions under which
iron rusts. In tube A, both air and water are
present. The nails become rusty. In tube B, there

Metals and Non-metals
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is no air in the water. The nails do not rust. In
tube C', the air is dry and the nails do not rust.

We will observe that the nails rust in test tube
A, but they do not rust in test tubes B and
C'. In test tube A, the nails are exposed to
both air and water. In test tube B, the nails
are exposed to only water, whereas in test tube
C', the nails are exposed to only dry air. This
shows that both air and water are necessary for
iron to rust.

(ii) Rusting of iron can be prevented by painting
the surface of iron object as a result oxygen
and moisture of the atmosphere do not come in
direct contact with the surface of iron.

(a) All ores are minerals but all minerals are not
ores. Justify the statement.

(b) What is galvanisation ?
(c¢) Explain roasting with the help of a reaction.
(d) What do you mean by amalgam ?

Ans :

(a) Ore is the mineral from which a metal can be
profitably or economically extracted. From each
mineral metals cannot be extracted-profitably
so all minerals are not ores.

Comp 2016

(b) Galvanisation is a process of coating a thin
layer of zinc over iron sheets.

(¢) Roasting is the process of heating sulphide ore
at high temperature in excess of oxygen.
Example :

2708 + 30, ——— 2Zn0 + 250,

(d) If one of the metals is mercury, then the alloy is
known as amalgam.

188. What are alloys ? How are they made ? Name the

constituents and uses of brass, bronze and solder.

Ans :

Homogeneous mixture of two or more metals or a
metal and a non-metal is known as an alloy.

0D 2019

An alloy is prepared by :

(i) melting the primary metal.

(ii) dissolving the other elements in a definite
proportion and cooled to room temperature.

Alloy Constituent | Uses

Brass Cu and Zn |in making utensils
Bronze Cu and Sn | marking statue/medal
Solder Pb and Sn | in soldering
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Refining is the process of purification of metals. One
of the important method of refining is electrolysis.
In electrolysis, electrical energy is used to bring
about a non-spontaneous redox reaction. This is
done by passing an electric current through a liquid
containing ions, known as an electrolyte. In contrast
to metals, the current in electrolytes is carried by
the movement of ions rather than the movement
of electrons. The solid conductors inserted into the
liquid are called electrodes, the one with a positive
charge is called the anode (because it attracts
anions) and the one with the negative charge is
called the cathode.

A diagrammatic representation of electrolysis of
copper is shown below :

|

Cathode —

Key L&
_ <=
hd ) I

+ Anode

—— Anode
mud

|

(i) Name the electrolyte used in refining of copper.
(ii) a. Cu — Cu’" + 2e”
b. Cu*" +2e~ — Cu
Which of these two reactions occur at cathode
and anode?
(iii) What is anode mud?
(iv) Name two metals which can be refined by
electrolytic method.

(i) Acidified copper sulphate

(ii) (a) Reaction a. occurs at anode.
(b) Reaction b. occurs at cathode.

(iii) The impurities which settle at the bottom of anode
as a result of electrolysis is called anode mud.

(iv) Nickel and Zinc

The reactivity series is a list of metals arranged in
the order of their decreasing activities. The metal at
the top of the reactivity series is the most reactive
and metal at the bottom is the least reactive. The
more reactive metal displaces less reactive metal
from its salt solution.

Metals and Non-metals
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K Potassium More reactive
Na Sodium
Ca Calcium
Mg Magnesium
Al Aluminium
Zn Zinc Reactivity
decreases.
Fe Iron
Pb Lead
[H] [Hydrogen]
Cu Copper
Hg Mercury
Ag Silver
Au Gold Least reactive

(i) Name the metals which react with steam but
not with hot water.
(i) What happen when calcium react with nitric acid?
(iii) Which method is used to extract metal present
at the top of the reactivity series?
(iv) Which of the following metals exist in their
native states in nature?
I. Cu
II. Au
III. Zn
IV. Ag

(i) Aluminium, iron and zinc

(if) Calcium reacts with nitric acid to form calcium
nitrate, dinitrogen monoxide and water.

(iii) Electrolytic reduction

(iv) IT and IV

Metals occur in nature in the free as well as in
the combined state. The less reactive metals are
generally found in the free state. Most of the
metals, however are found in the combined form as
minerals. The minerals from which metals can be
obtained on a commercial scale are called ores. In
other words, the minerals from which metals can be
extracted profitably are called ores. Thus, bauxite
(AL,O; - 2H,0) and clay (Al,O5 + 2Si0, - 2H,0) are
minerals of aluminium. However, it is bauxite that
is chiefly used to obtain aluminium commercially.
So, bauxite, and not clay, is an ore of aluminium.

(i) Which metal occurs in native state ?
(ii) Write the name of the sulphide ore ?
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attraction and form ionic bond.
Mg +2ClI" — Mg*"2C1" or MgCl,
This process can also be shown as below :

<Cle

Xeo —
Mg + — = [Mg*] [:g}:}
2

<Cle

CASE BASED QUEATIONS

192. The metals produced by various reduction processes

are not very pure. They contain impurities, which

must be removed to obtain pure metals. The most

widely used method for refining impure metals is
electrolytic refining.

(i) What is the cathode and anode made of in the
refining of copper by this process?

(ii) Name the solution used in the above process
and write its formula.

(iii) How copper gets refined when electric current is
passed in the electrolytic cell?

(iv) You have two beakers ‘A’ and ‘B’ containing
copper sulphate solution. What would you
observe after about 2 hours if you dip a strip of
zinc in beaker ‘A’ and a strip of silver in beaker
‘B’? Give reason for your observations in each
case.

Ans : 0D 2024

(i) In the refining of copper anode is made of im-
pure copper whereas, cathode is made of the
thin strip of pure copper.

(ii) The solution used is acidified copper sulphate
having chemical formula CuSO,.

(iii) When electric current is passed through the
electrolyte, copper sulphate solution, the pure
metal from the anode dissolves into the solution.
An equivalent amount of pure metal from the
electrolyte is deposited on the cathode. The
soluble impurities go into the solution and the
insoluble impurities settle down at the bottom
of the anode as anode mud.

(iv) When the zinc strip is dipped in copper sulphate
solution (beaker ‘A’) the blue colour of solution
becomes colourless because zinc being more
reactive displaces copper from its salt solution.

CuSO,4(aq)+ Zn(s) » ZnSO4(aq)+ Cu(s)

(Colouriess)
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When silver strip is dipped in copper sul-
phate solution (beaker ‘B’) no reaction
takes place as silver is less reactive than
copper.

CuSO,(aq)+ Ag(s) = No reaction

Study the following table :

Metal Iron Copper Zinc Silver
(II) Sulphate | (II) Sulphate | Sulphate Nitrate
A No reaction | Displacement - -
Displacement - No -
reaction
C No reaction No reaction No Displacement
reaction
D No reaction No reaction No No reaction
reaction

(i) Name the most active metal.

(ii) Name the least reactive metal.

(iii) Arrange the metals A, B, C' and D in order of
increasing reactivity.

(iv) Container of which metal can be used to store
both zinc sulphate solution and silver nitrate
solution?

Ans :

(i) B is most reactive metal. B can displace iron
whereas no other metal can do.

(ii) D is least reactive metal.

(i) D< C<A<B

(iv) Container of D can be used to store both zinc
sulphate solution and silver nitrate solution.

A metal M reacts vigorously with water to form a
solution S and a gas G. The solution S turns red
litmus to blue whereas gas G, which is lighter than
air, burns with a pop sound. Metal M has a low
melting point and is used as a coolant in nuclear
reactors.

(i) What is metal M ?

(ii) What is solution S ?

(iil) What is gas G 7

Ans :

(i) The metal M is sodium.

(ii) The solution S is NaOH (sodium hydroxide).

(iii) The gas G which burns with a pop sound is
hydrogen.
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(iii) Both have same number of valence electron.
Both belongs to the same group (Group 16) of
the periodic table.

(iv) :0::0: :0=0:

(V) Bauxite: A1203 * 2Hzo

The earth’s crust is the major source of metals-
seawater contains some soluble salts such as
sodium chloride, magnesium chloride, etc. The
elements or compounds, which occur naturally in
the earth’s crust are known as minerals. At some
places, minerals contain a very high percentage of
a particular metal and the metal can be profitably
extracted from it. These minerals are called ores.

(i) Name the chief ore of mercury and zinc.

(ii) Write equations for the extraction of copper
from its sulphide ore.

(iii) Define the process used to convert carbonate
ores into metal oxide.

(iv) Name two metals which exists in their native
state.

(i) Mercury — Cinnabar, HgS
Zinc — zinc blende, ZnS.
(11) 201120 (S) + CUQS (S)

Heat

6Cu (s) + SO, (g)

(iii) The process is called calcination. It is defined
as heating the carbonate ore strongly in the
limited supply of air to form metal oxide.

(iv) Silver and gold.

The metals high up in the reactivity series are
very reactive. They cannot be obtained from their
compounds by heating with carbon. There metals
are obtained by electrolytic reduction.

(i) Why can’t we reduce oxide of sodium by using
carbon 7

(ii) Write the steps involved in the extraction of
sodium from molten sodium chloride.

(iii) Write one reaction where carbon is used as a
reducing agent.

(iv) Why we use molten sodium chloride and not
aqueous sodium chloride for the extraction of
sodium.

(i) Carbon cannot reduce sodium oxide to sodium
because sodium has more affinity for oxygen
than carbon.

(ii) At Cathode: Na®™ + e~ —— Na (reduction)

At Anode: 2C1- — Cly+ 2e” (oxidation)

Metals and Non-metals
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(iii) ZnO + C — Zn + CO

(iv) Electrolysis of aqueous sodium chloride liberates
H, gas at cathode and not sodium because
hydrogen is low than sodium in the reactivity
series.

Besides using carbon to reduce metal oxides to
metals, sometimes displacement reactions can
also be used. The highly reactive metals oxide
as sodium, calcium, aluminium, etc., are used as
reducing agents.
(i) What happens when manganese dioxide is
heated with aluminium powder 7
(ii) Identify the substances that are getting oxidized
and reduced in the above reaction.
(iii) Complete the following equation:
Fe,05(s) + 2Al(s) —
(iv) What is this reactions of Fe,O3 with Al known
as?

(i)
3MnO,(s) + 4Al(s)
Heat

—> 3Mn (1) + 2A1203(S) +

(ii) Substance oxidized = Al
Substance reduced = MnO,

(iii)
Fe,O05(s) + 2Al(s) — 2Fe(1) + AL, O3(s) +
Heat

(iv) The reaction is known as thermite reaction.

Alloying is a very good method of improving the
properties of metal. Galvanization is a method of
protecting steel and iron from rusting.

(i) What is the chemical formula and chemical
name of rust ?

(ii) Define galvanization.
(iii) Define alloy.

(iv) Name two important alloys containing copper.

(i) Chemical formula: Fe,O3+ xH,0O
Chemical name : Hydrated formic acid.

(ii) Galvanization is a method of protecting steel or
iron from rusting by coating them with a thin
layer of zinc.

(iii) An alloy is a homogeneous mixture of two or
more metals, or a metal or a non-metal.

(iv) Two alloys containing copper are:

Bronze (Cu+ Sn)

Brass (Cu + Zn)
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According to octet rule, an atom with 8 electrons
in its outermost shell is stable. The noble gases
have complete outer electron shells and this makes
them very stable. These gases are least reactive as
they have stable electronic configuration. Now, the
other elements would also seek stability and hence
either transfer the electrons, or gain the electrons,
or share the electrons. This rule is very important
to understand the chemical bonding. The atoms
of elements combine to have 8 electrons in their
valence shell in order to attain stable electronic
configuration like their nearest noble gases. This
rule was proposed by G.N. Lewis and is also known

as the Rule of Eight.

(i) What is the number of valence electron in neon
gas?

(ii) How many electrons present in helium ?

Ans :

(i) 0

(ii) 2

Sample of four metals P, Q, R and S were taken

and added to the following solution one by one. The
results obtained have been tabulated as follows.

Metals and Non-metals

Metal | FeSO, CuSO, ZnSO4 | AgNO;

P No reaction Displacement | .......... | .oeeeeee.

Q Displacement No Displacement
reaction

R No reaction No reaction No
reaction

S No reaction No reaction No No reaction
reaction

(i) Which is the most reactive metal ?

(ii) What would you observe if Q is added to a
solution of CuSQO,. Also, what is the colour
change when Q is added to FeSO,.
Ans :

(i) Metal Q is the most reactive metal.

(ii) Metal Q will displace copper from CuSO,
solution and brown colour copper is deposited.
The green colour of FeSO, solution fades away.

Downloaded From www.mcqgpt.com

Chap 3


https://cb.suraj.click/cbjescqbamznlt
https://cb.suraj.click/cbjescqbamznlb

CHAPTER 4

Carbon and Its Compounds

1.

INTRODUCTION

Carbon is a very important element in elemental
and combined forms. There are a large number of
carbon compounds. In organic chemistry, we study
structure, composition, properties and synthesis of
carbon compounds.

ALLOTROPES OF CARBON

Allotropy is the property of an element which
exists in two or more different forms (allotropes).
Allotropes have same chemical properties but
different physical properties. The important
allotropes of carbon are diamond, graphite and
fullerenes (Buckminster fullerenes).

Buckminsterfullerene (Cg) is a football-shaped
spherical molecule in which sixty carbon atoms are
linked in interlocking hexagonal and pentagonal
rings of carbon atoms.

COVALENT BOND

Two atoms of hydrogen molecule have same
tendency to gain or lose electrons but do not acquire
the nearest inert gas configuration i.e., helium by
simultaneous loss and gain of one electron.

According to Lewis, both hydrogen atoms share
their one valence electron to acquire the nearest
inert gas (helium) configuration.

The bond formed between atoms by sharing of
mutual and equal electrons is called covalent bond.

3.1 Electronic Dot Structures of HCI and O, :

[H—Cl

H. oCl. e G

4.

5.1

0 +:0 — Q

BONDING IN CARBON COMPOUNDS
(ORGANIC COMPOUNDS)

Carbon acquires octet configuration by sharing its
outermost electrons with other combining atom.
Thus, organic compounds involve covalent bonds,
e.g., formation of methane (CH,) :

i e
oo ‘
H H

(Lewis dot formula) (Structural formula)

Here, carbon shares its four valence electrons with
one electron each of four hydrogen atoms.
Formation of ethene (C,H,) and ethyne (C,H,) also
involves covalent bonds.

CHARACTERISTICS
COMPOUNDS

OF ORGANIC

Physical State

Organic compounds exist as a gas, liquid or solid,
e.g., methane (gas), ethanol (liquid) and urea
(solid).

5.2 Melting and Boiling Points

They have lower Melting point and Boiling point.

5.3 Solubility

Organic compounds, being non-polar, are soluble
in solvents like benzene carbon tetra chloride etc.
Polar covalent organic compounds are soluble in
polar solvents such as alcohol and water.
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5.4 Electrical Conductivity

They do not conduct electricity in solid or molten
state or in solution.

5.5 Reactions

Organic compounds are less reactive than ionic
compounds.

6.1 Catenation

It is linking of identical atoms together to form
long chains. In catenation, carbon-carbon bond,
being stable, forms a large number of compounds in
straight and branched chains.

6.2 Tetravalency of Carbon

Since carbon has a valency of four, it is capable of
bonding with four other atoms of carbon or atoms
of other elements, e.g., carbon with hydrogen, etc.

6.3 Isomerism

Two or more different compounds having same
molecular formula but different structural formula
are called isomers and the phenomenon is called
isomerism.

They are made of carbon and hydrogen, e.g.,
methane, ethyne, butyne, benzene, etc. Based on
structure and properties, hydrocarbons are classified
as:

7.1 Open Chain (Acyclic) Hydrocarbons

They contain open chain of carbon atoms in their
molecules, i.e., in either straight or branched form.
They are of two types:

1. Saturated Hydrocarbons

In them, saturated hydrocarbons carbon atoms
are bonded to each other by single (—) bond with
general formula of alkenes C,H,,, where n=
number of carbon atoms in molecules, e.g., ethane
(C.Hj), propane (C;3Hjy), etc.

2. Unsaturated Hydrocarbons

In unsaturated hydrocarbons (alkenes and alkynes),
two carbon atoms are bonded to each other by
a double bond (=, alkenes) or triple bond (=,
alkenes).

Carbon and Its Compounds
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The general formula of alkenes is C,H,,, e.g.,
ethene (C,H,), propene (C3Hg), etc., and alkynes is
C,H,, o, e.g., ethyne (CyH,), etc.

e.g., ethyne (C,H,), etc. . . .
They arc of following two

as of carbon atoms.

7.2 Closed Chain Hydrocarbons

They contain closed chains or rings of carbon atoms.
They are of following two kinds.

1. Aliphatic Cyclic Hydrocarbons

They contain a ring of 3 or more C atoms and have
properties similar to aliphatic hydrocarbons, e.g.,
cyclobutane (C,Hg), cyclopentane (C5Hy), etc.

2. Aromatic Hydrocarbons

They contain one or more six membered ring of
carbon atoms with alternate single and double
bonds, e.g., benzene (C¢Hg), toluene (C¢H;CH;),
naphthalene (C,oHs), etc.

7.3 Alkyl Groups

The removal of one hydrogen atom from an alkane
gives the corresponding alkyl group having general
formula C,H,,;1 (—R), e.g., methyl (— CHj) of
methane (CH,), etc.

7.4 Functional Group

It is an atom or a group of atoms which determines
the chemical properties of an organic compound.
Functional groups like halo (- Cl,— Br,—1)
, alcoholic (— OH), aldehydic (— CHO), ketonic
(— CO), carboxylic (— COOH), amino (— NH,) are
attached to carbon compounds. Their general names
are halides, alcohols, aldehydes, ketones, carboxylic
acids, amines, etc.

7.5 Homologous Series

This series contains structurally same organic

compounds with similar functional group in which

successive members differ by CH,. The important

members (homologues) are alkanes, alkenes, alkynes,

alcohols, aldehydes, ketones, carboxylic acids, etc.

1. All the members of a homologous series can be
represented by C,Hs, ».

2. Each successive member differs in formula by a
common difference of CH,.

3. The molecular mass of two successive members
of a homologous series differs by 14.

4. Homologues show same chemical properties but
different physical properties with increase in
molecular mass.
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8. NOMENCLATURE

8.2

5.  The members of a particular homologous series
can be prepared by same general methods.

OF ORGANIC

COMPOUNDS

Nomenclature is the system of naming organic
compounds (a systematic method ) which was
adopted by International Union of Pure and Applied
Chemistry (IUPAC) system of nomenclature
consisting of four parts, i.e., Prefix... Word root...
Primary suffix... Secondary suffix.

8.1 Word Root or Root Name

It denotes the number of carbon atoms in the longest
selected chain, e.g., one C » Meth, Two C — Eth,
Three C — Prop, Four C = But, Five C — Pent,
Six C = Hex Seven C — Hept Eight C = Oct, Nine
C - Non, Ten C — Dec, etc.

Suffix

It is written after word root. It is of two types as
follows:

1. Primary Suffix

It denotes the type of carbon to carbon bond in the
organic compounds. For C — C bond, primary suffix
‘ane’, for C = C bond, ‘ene’ and for C = C bond
‘yne’ are used.

2. Secondary Suffix

It is functional group in molecules attached to
primary suffix to write the TUPAC name. Secondary
suffixes -ol for alcohols (— OH), -al for aldehydes
(— CHO), -one for ketones (— CO), -oic acid for
carboxylic acids (— COOH) and -amine for amines
(— NH,) are used.

To write secondary suffix, ‘e’ of primary suffix is
replaced by TUPAC name of functional group, e.g.,
Alcohols (monohydric) called alkanols have general
formula C,H,,,;OH (ROH). The terminal ‘e’ of
primary suffix is replaced by ‘ol’, e.g., IUPAC name
of methyl alcohol is methanol.

8.3 Prefix

It denotes substituent groups, e.g., prefixes chloro,
bromo, nitro, methyl, ethyl and propyl are used
for substituents (— Cl), (— Br), (- NO,), (— CH;)
, (— C2H;) and (— C3H;).

FOR 30 FREE SAMPLE PAPERS SET FOR ALL SUBJECTS
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WRITING IUPAC NAME OF AN ORGANIC
COMPOUND

1. Select the longest continuous chain of carbon
atoms (parent chain) of double bond C=C,
triple bond C = C and also those involved in
the functional group.

2. Number the chain from one end to the other in
order to give the lowest number in this order:
Functional group > double bond or triple bond
> prefix

3. The position (indicated by Arabic numerals)
and name are separated by a hyphen, e.g.,

‘CH; —*CH,—°CH = 'CH,

There are 4 C-atoms in the longest chain that

includes double bond. So, the word root is ‘but’.

The primary suffix is ‘ene’ for double bond. The

chain should be numbered from right to left so as to

give the lowest number to double bond. Hence, its
correct IUPAC name is ‘But-1-ene’.

CHEMICAL PROPERTIES OF CARBON
COMPOUNDS

10.1 Combustion

It is an act of burning of a substance or rapid
chemical reaction or oxidation reaction releasing
heat and light. Fuels are combustible substances
used to produce heat on burning. All solid, liquid or
gaseous fuels are made of carbon compounds, e.g.,
1. Carbon burns in air to give CO, with release of
heat and light.
C(s) + O,(g) — CO4(g) +Heat + Light
2. Methane burns to give CO, and H,O.
CH4(g) + QOz(g) — COz(g) + 2H,0 (g)
+ Heat + Light
3. LPG is a mixture of propane and butane or
butane and isobutane. It burns with a bluish
flame to produce a large amount of heat.
C3Hg(g) +50,(g) — 3C0,(g) + 4H,0(g)
+ Heat + Bluish flame
Saturated hydrocarbons give a clean bluish flame
and unsaturated hydrocarbons give a yellow flame

with a black smoke due to higher percentage of
carbon in them.

10.2 Substitution Reaction

In this reaction, an atom or a functional group of a
molecule is replaced by another equivalent atom or
a functional group. Halogenation, e.g., chlorination
of alkanes in sunlight is a substitution reaction.

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznrt
https://cb.suraj.click/cbjescqbamznrb

NODIA

221.

X = CH;CH,OH (ethanol)

Y = CH, = CH,(ethene)

CH;CH,OH + Na - CH3;CH,ONa + H,

7 = Hydrogen gas.

Here, concentrated sulphuric acid acts as a

dehydrating agent, it removes water molecule from
ethanol.

You are given balls and stick model of six carbon
atoms and fourteen hydrogen atoms and sufficient
number of sticks. In how many ways one can join the
models of six carbon atoms and fourteen hydrogen
atoms to form different molecules of C H,,.

SQP 2018, Delhi 2012

We can, make five types of molecules of CH,, with
these balls and sticks as C.H,, (Hexane) has five
isomers.

These five isomers (five types of molecules) are :

H H H H H H
N

i) H—-C—-C—C—-C—-C—C—H
I e
H H H H H H

n-Hexane

2-Methyl Pentane (Iso-Hexane)

H H H H H
\ \ \ \ \
H-C-C—-C—-C—-C—H
| |
H H H H
H H

(iii)

—C—
|
H

3-Methyl Pentane

Carbon and Its Compounds
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H
|
H—-C—H
H ‘ H H
| o
vy H—C—C—C—C—H
C—

H H H
H— H
\
H
2, 2-dimethyl Butane (Neo-Hexane)
H
|
H-C—H
H H ‘ H
| | |
vy H—C—C—C—C—H
\ ‘ |
H H H
H—-C—H
\
H

2, 3-dimethyl Butane

228. Draw the structural formulae of all the possible
isomers of the compound with the molecular formula
C,H,O and also give their electron dot structures.

0D 2018, Delhi 2015
There are two possible isomers of C,H O.
These are :
(i) Propanal C,H.CHO and
(ii) Propanone CH,COCH,

H H

I
H-C—-C—-C=0

o

H H H

Structure of Propanal

H H

| |
H-C—-C—C—H

I

H O H

Structure of Propanone

Electron dot structures of Propanal
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added to alcohol.

12.3 Harmful Effects of Drinking Alcohol

When consumed in large quantities, it slows
metabolic process and depresses the central nervous
system resulting lack of coordination, mental
confusion and drowsiness. So, drunken driving leads
to increased road accidents. Heavy drinking over a
long period of time causes cirrhosis.

12.4 Denaturation of Ethyl Alcohol

It is made unfit for drinking by adding poisonous
substances like methanol pyridine and copper
sulphate to it. This is made blue by adding a blue
dye so that it can be easily identified. This is called
denatured alcohol.

CH,;COOH

It belongs to carboxylic acids. A dilute aqueous
solution containing 5 to 8 per cent of ethanoic acid
is called vinegar. Ethanoic acid is a colourless liquid
having sour taste and smell of vinegar. The MP of
pure ethanoic acid is 290 K. It often freezes during
winter in cold countries into an icy mass. So, pure
ethanoic acid is called glacial ethanoic (acetic) acid.
Ethanoic acid is miscible with water.

13.1 Chemical Properties of Ethanoic Acid

1. Acidic Character

Ethanoic acid, being acidic in nature, turns blue
litmus solution red.

2. Reaction with a Base
Like mineral acids, it reacts with NaOH to form salt
and water.
CH;COOH (]) + NaOH (aq) — CH3;COONa (aq)
+H,0())
3. Reaction with Metal Carbonates and Hydrogen
Carbonates

It decomposes sodium carbonate to evolve carbon
dioxide.

2CH;COOH + Na,CO3; — 2CH3;COONa + H,O
+CO, 1

Ethanoic acid decomposes carbonates or hydrogen

carbonates to from carbon dioxide and salt.

CH;COOH + NaHCO3; — CH;3;COONa + H,O
+CO, 1
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4. Reaction with Alcohols (Esterification)

CH;COOH + C,H;0H CH;COOC,H;
+H,0

conc. H,SO,

13.2 Hydrolysis of Esters

Ethyl ethanoate is boiled with NaOH to form
sodium ethanoate and ethanol.

CH;COOC,H; + NaOH —*

CH3;COONa
+C,H;0H

Alkaline hydrolysis of esters is called saponification
as it is basic reaction in producing soaps.

13.3 Uses of Ethanoic Acid

1. Acetic acid (vinegar) is used as food and salad
dressing and for Kkilling most molds, bacteria
and germs. It is used as a preservative of sauces
and pickles.

2. It is used in manufacturing acetone and esters
to make perfumes.

13.4 Tests for Ethanoic Acid

1. Litmus Test

All acids turn blue litmus solution or paper in to
red.

2. Decomposition of Carbonates and Bicarbonates:

Acids decompose carbonates and hydrogen
carbonates to evolve carbon dioxide which turns
lime water milky, e.g.,

2CH;3;COOH + Na,CO; — 2CH;COONa + H,O
+CO:(g)

CH;COOH + NaHCO; — CH3COONa + H,O
+CO,(g)

It is water-soluble sodium or potassium salt of a long
chain carboxylic acid which has cleansing properties
in water, e.g., sodium stearate (C;;H3;COONa) and
sodium palmitate (C;;H3 COONa), etc. As a soap
is a salt of weak acid (carboxylic acid) and a strong
base (NaOH), it dissolves in water and solution is
basic in nature. So, a soap solution turns red litmus
blue.

14.1 Cleansing Action of a Soap

On dissolving in water, soap molecules ionise to
give long chain carboxylate anion and sodium
or potassium cation to remove greasy and oily
substances present in our body, e.g.
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10.3 Addition Reaction

It is a class of chemical reaction in which an atom
or a group of atoms is added to a molecule to form
a single bigger molecule, e.g.,

HQC = CH2+ Hg L’ CH‘; — CH;;

473K
The addition of hydrogen to an unsaturated
compound is called hydrogenation.

10.4 Hydrogenation of Oils

Vegetable oils (liquids) are used as cooking purpose.
To make unpalatable oils out of oils (esters of
unsaturated higher fatty acids, i.e., —C=C-)
palatable, they are converted into semi-solid mass
(vegetable ghee) by hydrogenating these oils.
Hydrogen is passed in hot vegetable oil in the
presence of finely divided nickel.

Vegetable oil +H,(g) — > Vegetable ghee

C,H;0H

Ethanol [grain (drinking) alcohol] is just called
alcohol or spirit.

11.1 Physical Properties of Ethanol

It is a colourless liquid with a characteristic alcoholic
smell and burning taste. It is lighter than water. It
is miscible with water in all proportions. 100% of
pure ethanol is absolute alcohol.

Ethanol containing 5% water is rectified spirit.

Consumption of smaller quantities of ethyl alcohol
(good solvent) causes intoxication and drunkenness.

1. Nature

Ethanol, being neutral in nature, does not affect
litmus solution.

2. Combustion

Ethanol (C,H;OH), being highly volatile and
combustible liquid, burns with smokeless blue flame.

3. Reaction with Sodium

It reacts with sodium to form sodium ethoxide.
202H5OH(Z> + 2Na(s) — QC2H5ONa(l) + Hg(g)

4. Oxidation

(a) Partial Oxidation : On oxidation with mild

Carbon and Its Compounds Chap 4

oxidising agents, i.e., chromic anhydride (CrO;)
dissolved in acetic acid (CH3;COOH), the
product of oxidation is ethanol (CH;CHO).
C,H,0H + [0] CrO;, CH;COOH
(b) Complete Oxidation :

(i) Ethanol (C,H;OH) when warmed with dil.
alkaline potassium permanganate (KMnO,)
solution, it gets oxidised into ethanoic acid
(C,H;COOH).

CH;CHO + H,O

KMnO,

CH,CH,O0H + 2[O] CH,COOH + H,0

(ii) Likewise, acidified potassium dichromate
solution oxidises ethanol to ethanoic acid.

CH;CH,0OH + [O] — CH;COOH + H,0O
5. Dehydration to give Unsaturated Hydrocarbons

When ethyl alcohol is heated with excess of
conc. H,SO,, it undergoes dehydration to give
unsaturated hydrocarbon, i.e., ethene (C,H,)-

cone. H,80,, 443 K

—-H,0

6. Reaction with Ethanoic Acid (Esterification)

CQH5OH CHz = CH2

Ethanol (C,H;0H) reacts with ethanoic acid in the
presence of a little conc. H,SO, to form an ester
called ethyl ethanoate (CH;COOC,Hj3).

conc. H,S0O,
CH,COOH + H—0—CH,() — =

CH,COOC,H_(I) + H,0())

The reaction of a carboxylic acid with an alcohol to
form an ester is called esterification.

12.1 Uses of Ethanol

1. It is used as motorcar fuel and fuel additive. It
gives CO, and H5O on burning in excess Os,.

2. It is used in alcoholic drinks, and in hospitals to
sterilise wounds and syringes.

3. It is used in many healthcare products, and used
in spirit lamp, spirit level and thermometers.

12.2 Test for an Alcohol

1. Sodium Metal Test

When small dry piece of sodium is added to ethanol,
hydrogen bubbles are produced.

2. Ester Formation Test

Formation of fruity smell of ester when glacial
ethanoic acid and few drops of conc. H,SO, are
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A molecule of ammonia (NH,) has
(a) only single bonds

(b) only double bonds

(c) only triple bonds
(

d) two double bonds and one single bond

(a) only single bonds

Buckminsterfullerenes is an allotropic form of
(b) sulphur

(d) tin

(a) phosphorus
(¢) carbon
Foreign 2015

(c) carbon

Which of the following are correct structural isomers
of butane ?

H H H H
§ moCc-Cc-c-o-u
HowoH B
H H H
@ HoC-Coo-u
RN
!
H H H
G) Hoo—C o m
! !
H—-C—H
t
H H
HoC-Con
(iv) (.
—C—C—H
T

(a) (i) and (iii)
(c) (ii) and (iv)

(b) (i) and (ii)
(d) (iii) and (iv)
(a) (i) and (iii)
CH; — CH,— OH

Alkaline KMnO, + Heat

CH; — COOH
In the above given reaction, alkaline KMnO, acts as

(a) reducing agent (b) oxidising agent

Carbon and Its Compounds

10.

1

Page 131

(c) catalyst (d) dehydrating agent

(b) oxidising agent

Oils on treating with hydrogen in the presence of
palladium or nickel catalyst form fats. This is an
example of

(a) Addition reaction

(b) Substitution reaction
(c) Displacement reaction
(

d) Oxidation reaction

(a) Addition reaction

In which of the following compounds, —OH is the
functional group ?

(a) Butanone (b) Butanol

(c) Butanoic acid (d) Butanal

(b) Butanol

The soap molecule has a
(a) hydrophilic head and a hydrophobic tail

(b) hydrophobic head and a hydrophilic tail
(¢) hydrophobic head and a hydrophobic tail
(d) hydrophilic head and a hydrophilic tail

Delhi 2012
(a) hydrophilic head and a hydrophobic tail

Which of the following is the correct representation
of electron dot structure of nitrogen ?

(a) N IN: (b) Nz IN:
() :N i N3 (d) INIING
(d) tN::IN:

Structural formula of ethyne is
(a) H-C=C-H
(b H;—C=C-H
H
C= C/

H H
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1.

Name the different forms of carbon present in
nature?
0D 2015

Carbon is present in nature in combined as well as
free states.

The different forms of carbon are—

1. In combined state as
bicarbonates of metals.

carbonates and

In free state as coal, petroleum and natural gas.

3. In bio-molecules such as sugar, protein fat.

Write the molecular formula of the 2nd and 3rd
members of the homologous series whose first
member is methane.

0D 2016

Propane (C3Hg) and butane (C,Hy)

Write the molecular formula of the 2nd and 3rd
member of the homologous series whose first
member is ethene.

Delhi 2017, Delhi 2015

Propene (C3H;) and butene (C,Hg).

What is hydrocarbon ?
Delhi 2016

Compounds of hydrogen and carbon are called
hydrocarbons.

Example - CH,, C;H,, etc.

What is saturated hydrocarbon? Write its general
formula.
0D 2017

The hydrocarbon having only C — C single bond
is called saturated hydrocarbon or alkanes. The
general formula of alkanes is C,Hs, 2

where,

Write the molecular formula of the 2nd and 3rd
member of the homologous series where the first

member is ethyne.

Foreign 2016
Propyne (C3;H,) and butyne (C,Hg).

What is a homologous series of carbon compounds.

Comp 2017
A homologous series is the family of organic
compounds having the same functional group, and
the adjacent members of which differ by CH, unit
or 14 mass unit.

Carbon and Its Compounds
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During the process of fermentation, why does the
liquid appear as boiling 7
Delhi 2017, Comp 2016

The liquid appears as boiling during fermentation
due to the liberation of carbon dioxide gas.

Name the compound CH; — CH, — OH and identify
its functional group.

Foreign 2017, OD 2016
The compound CH; — CH, — OH is ethanol.

The functional group present in ethanol is alcohol.

Write the next homologous of each of the following :
(i) C.Hy, (ii) C,Hg
0D 2016

(i) C;Hs (ii) C5Hs

Name the hydrocarbons having general formula
C?LHQH'

Delhi 2017
Alkenes.

Name the following compounds :
(i) CH;—CH,- OH
i
(ii) CH3;—C=0
Delhi 2016, Delhi 2012
(i) Ethanol,
(ii) Ethanal.

Which element exhibits the property of catenation
to maximum extent and why ?

Foreign 2017
Carbon, due to strong C—C bond.

Write the name and molecular formula of the fourth
member of alkane series.

Foreign 2016
Butane, C,H,.

Select saturated hydro-carbons from the following :
0D 2015

C3H67 C-SH107 C'—'LHIO; CGHM; CZH4

C/1H107 CBHM

Why is air not allowed to enter the vessel during
fermentation of sugar to prepare ethanol 7

Foreign 2013

This is because air present in the vessel might
oxidize ethanol formed to vinegar.
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(c) sodium ethoxide and hydrogen

The correct structural formula of butanoic acid is

H H H O
I

() H—C—C=C—C—OH
|

H
H H H H O
I
(b)) H—C—C—C—C—C—OH
I
H H H H H
H H H H
o
(¢) H—C—C—C—C—OH
o
H H H H
H H H O
I
d H—C—C—C—C—OH
o
H H H
H H H O

I

(d) H—C—C—C—C—OH
o
H H H

Vinegar is a solution of
(a) 50%-60% acetic acid in alcohol

(b) 5%-8% acetic acid in alcohol
(¢) 5%-8% acetic acid in water
(d) 50%-60% acetic acid in water

(c) 5%-8% acetic acid in water

Mineral acids are stronger acids than carboxylic
acids because

i) mineral acids are completely ionized.
ii) carboxylic acids are completely ionized
iii) mineral acids are partially ionized

a) (i) and (iv) (b) (ii) and (iii)

(
(
(
(iv) carboxylic acids are partially ionized
(
(c) (i) and (ii) (d) (iii) and (iv)

(a) (i) and (iv)

Carbon and Its Compounds
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Carbon forms four covalent bonds by sharing its
four valence electrons with four univalent atoms,
e.g., hydrogen. After the formation of four bonds,
carbon attains the electronic configuration of

(a) helium (b) neon
(c) argon (d) krypton

SQP 2015
(b) neon

The correct electron dot structure of a water
molecule is

(a) HO§.H (b) H:;.:.H

(© H:O:H (4 H:O:H

(¢ H:OtH
Which of the following is not a straight chain
hydrocarbon ?
(a) HgC — CH2 — CH2 — CHZ — CI‘—IQ
CH;
(b) H;C - CH,— CH,— CH,— CH,— CH;
CH
\
(¢) HC—H,C—H,C—CH,
|

3

CH,
CH,
(d) “NCH— CH, — CH, — CH
/ 2 2 3
H,C
CH,
@  DCH-—CH,—CH,—CH
/ 2 2 3
H,C

Which among the following are unsaturated

hydrocarbons ?

(i) H;C—-CH,— CH,— CH;

(ii) H;C—C = C— CH;,

(iti) HyC — CH — CH,
CHs

(iv) H;C — ‘C = CH,
CHs

(a) (i) and (iii)

(c) (ii) and (iv)

(b) (ii) and (i)
(d) (iii) and (iv)
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H H
/

@ H>C—CcZH
g Su

16.

Delhi 2011
() H—-C=C-H

Identify the unsaturated compounds from the
following :

i) Propane

ii) Propene

iii) Propyne

iv) Chloropropane
(i) and (ii)
(iii) and (iv)

a

—

(
(
(
(
(
(

C

~

(d) (i) and (iii)

Chlorine reacts with saturated hydro-carbons at
room temperature in the

(a) absence of sunlight
(b) presence of sunlight
(c) presence of water
(

d) presence of haydrochloric acid

(b) presence of sunlight

In the soap micelles

(a) The ionic end of soap is on the surface of the
cluster while the carbon chain is in the interior
of the cluster.

Tonic end of soap is in the interior of the cluster
and carbon chain is out of the cluster.

(¢) Both ionic end and carbon chain are in the
interior of the cluster.

Both ionic end and carbon chain are on the
exterior of the cluster.

(a) The ionic end of soap is on the surface of the
cluster while the carbon chain is in the interior of

the cluster.
11

Pentane has the molecular formula Cs;Hi,. It has
(a) 5 covalent bonds

(b) 12 covalent bonds

(¢) 16 covalent bonds

(d) 17 covalent bonds

Carbon and Its Compounds

Chap 4

(¢) 16 covalent bonds.

Structural formula of benzene is

(a)

Ethanol reacts with sodium and forms two products.
These are

(a) sodium ethanoate and hydrogen
(b) sodium ethanoate and oxygen
(¢) sodium ethoxide and hydrogen
(

d) sodium ethoxide and oxygen

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznlt
https://cb.suraj.click/cbjescqbamznlb

Chap 4

33.

34.

of (A).
(c) Assertion (A) is true, but Reason (R) is false.
(d) Assertion (A) is false, but Reason (R) is true.
0D 2023
The melting point and boiling point of ethanol are
indeed lower than that of sodium chloride. This
is because ethanol is a covalent compound, while
sodium chloride is an ionic compound. Covalent
compounds have weaker intermolecular forces than
ionic compounds, which mean less energy is required
to break the bonds holding the molecules together.
Therefore, covalent compounds tend to have lower
melting and boiling points than ionic compounds.

Thus option (a) is correct option.

Assertion : Carbon shows maximum catenation

property in the periodic table.

Reason : Carbon has small size and thus, forms

strong C — C bond.

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of

assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(¢) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

Catenation is the bonding of atoms of the same
element into a series, called as Chain. Catenation
occurs more readily with carbon, which forms
strong covalent bond with other C-atoms to form
long chains and structures.

Assertion : Graphite is slippery to touch.

Reason : The various layers of carbon atoms in

graphite are held together by weak vander Waals

forces.

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

Carbon and Its Compounds
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(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

A graphite crystal consists of various layers of
carbon atoms in which each carbon atom is joined
to three other atoms by strong covalent bonds. The
various layers of carbon atoms in graphite are held
together by weak vander Wall’s forces making it
slippery to touch.

Assertion Propene reacts with HBr to give

isopropyl bromide.

Reason : Addition of Br, to alkene place faster in

presence of ionising substance.

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

(b) Both assertion (A) and reason (R) are true
but reason (R) is not the correct explanation of
assertion (A).

Addition of unsymmetrical addendum on
unsymmetrical alkene takes place according to
Markownikoff’s rule. The negative part of the
addendum goes on to less hydrogenated carbon
atom.

CH,CH=CH,+ HBr —— CH,— (‘JH* CH,
Br
Isopropyl bromide

Assertion : C;Hs and C,Hy are the successive
members of homologous series of methane.
Reason Any two successive members in a
homologous series differ in their molecular formula
by a— CH; unit.

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).
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25.

26.

21.

28.

29,

Ans :
(c) (ii) and (iv)

Which of the following does not belong to the same
homologous series 7

(a) CH, (b) C,H,

(¢) CyHq (d) C.Hg

Ans : OD 2015, Delhi 2015
(d) C,H;

The name of the compound CH,—CH,—CHO is
(a) Propanal

(¢) Ethanol

(b) Propanone
(d) Ethanal

Ans :
(a) Propanal

The heteroatoms present in
CH; — CH,— O — CH, — CH,Cl are

(i) oxygen (ii) carbon

(iii) hydrogen (iv) chlorine

(a) (i) and (ii) (b) (ii) and (iii)

(c) (iil) and (iv) (d) (i) and (iv)

Ans :
(d) (i) and (iv)

Which of the following represents saponification
reaction ?

(a) CH3;COONa+ NaOH

CaO

CH4 + NaQCO;;

H,S0,

(b) CH;COOH + C,H;0H
CH;COOC,H; + H,0
(¢c) 2CH3COOH + 2Na — 2CH;COONa + H,

Ans :
(d)

The first member of alkyne homologous series is
(b) ethene

(d) methane

(a) ethyne
(c) propyne
Ans :

(a) ethyne

Match the column I to column IT and select the
correct answer using the codes given below:

Carbon and Its Compounds
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Column I Column IT
(A) | CH,=CH, (p) | Saturated
(B) CH, (q) | Unsaturated
CHQA CH,
(C) | CHy-CH,-CH, (r) | Acyclic
(D) /CH\\ (s) | Cyclic
(‘%H (‘]H
CH\ //CH
CH
A B C D
(a) q, T D, 8 p, T q, s
(b) b, q q, S r, s q, p
(c) q, s r,p q, p q, T
(d) p, T P, d T, s r, q
Ans :

(a) A'q7 r, B'p7 S, C'p7 r, D'q7 S

Match the column I to column II and select the
correct answer using the codes given below:

Column I Column IT
(A) | Halogentation | (p) | SO3+ conc. H,SO,
Copper
(B) | Brass (q) | HI+ HIO;
(C) | Bronze (r) | Cla+ UV light
(D) | Magnalium (s) | Fuming nitric acid
A B C D
(a) q, r s D q
(b) q, s D, T q r
(c) r p, s q s
(d) P, d r, s p r
Ans

(a‘) A'q7 r, B'87 C'pa D'q

Assertion (A): Melting point and boiling point of
ethanol are lower than that of sodium chloride.

Reason (R): The forces of attraction between the

molecules of ionic compounds are very strong

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation (A)

(b) Both Assertion (A) and Reason (R) are true
but Reason (R) is not the correct explanation
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Assertion : Acetic acid has six single bond and one
double bond.

Reason : It is unsaturated organic compound.

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

(b) Both assertion (A) and reason (R) are true
but reason (R) is not the correct explanation of
assertion (A).

Acetic acid has structure which has six single bond
and only one double bond. It is an unsaturated
organic compound.

H 0
H- (; —C—OH
H
Assertion : Soap has good cleansing action.

Reason : Soap has short chain of hydrocarbon.
Which acts as hydrophobic and long ionic part
which acts as hydrophilic.

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

(c) Assertion (A) is true but reason (R) is false.

Soap has long chain of hydrocarbon and short chain
of ionic part.

ONE MARK QUESTIONS

Draw electron dot structure of carbon dioxide and
write the nature of bonding between carbon and
oxygen in its molecule.

Carbon and Its Compounds
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0OD 2019

Covalent bond (double bond) is present in between

C and O.

Write the molecular formula of first two members of
homologous series having functional group-CI.

0D 2017
CH;Cl (chloromethane) and C,H;Cl (chloroethane).

Hydrogen has one valence electron. Name the
inert gas nearest to hydrogen to acquire the stable
configuration by hydrogen.

0D 2016, Foreign 2015
Helium.

Predict the nature of bond formed between two
atoms having electronic configuration of 2, 8, 6.
Delhi 2017

Covalent bond by sharing of two electrons from
each atoms.

Write the molecular formula of first two members of
homologous series having functional group-Br.

0D 2017

CH;3;Br (Bromo methane) and C,H;Br (Bromo
ethane).

What is the percentage of carbon in the atmosphere
?
Delhi 2017

The percentage of carbon in the atmosphere is 0.03.

What is the percentage of carbon in the earth’s
crust?

Foreign 2016
There is 0.02% of carbon in the earth’s crust.

Write the molecular formula of first two members

of homologous series-having functional group -OH.
Comp 2017

CH;0H (Methanol) and CH;CH,OH (Ethanol).

Name the period and group of carbon in the periodic
table.

SQP 2016
Carbon lies in group 14 and period number two of
periodic table.
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146.

Example : Alkanes with general formula C,Ho, 5.

Characteristics :

(i) All the members of a homologous series can be
represented by the same general formula and
they have same functional group.

(ii) Any two adjacent homologues differ by 1 carbon
atom and 2 hydrogen atoms in their molecular
formulae.

(iii) The difference in the molecular masses of any
two adjacent homologues is 14u.

List two properties of carbon which lead to the huge
number of carbon compounds we see around us,
giving reason for each.
Delhi 2019, Delhi 2015
Two properties of carbon which lead to the huge
number of carbon compounds are :
(i) Catenation : It is the ability of carbon to form
bonds with other atoms of carbon.
(ii) Tetravalency : With the valency of four, carbon
is capable of bonding with 4 other atoms. This
forms huge number of compounds.

A compound A (C,H,0,) reacts with Na metal to

form a compound ‘B’ and evolves a gas which burns
with a pop sound. Compound ‘A’ on treatment
with an alcohol ‘C’ in presence of an acid forms a
sweet smelling compound (C,H.O,). On addition of

477872

NaOH to ‘D’ gives back B and C. Identify A, B,
C and D. Write the reactions involved.

0D 2019, Delhi 2017
2CH;;CO<9)H +2Na — 2CH3%)OONa +H,

CH%COOH + CzI‘(I5)OH - CH;C(OPCzHr) =+ HQO
¢ D
D B C

A = CH;COOH

B = CH3;COONa
C =C,H;OH

D = CH3;COOC,H;

What happens (write the chemical equation in each
case)
(i) ethanol is burnt in air.

(ii) a piece of sodium is dropped into ethanol?

0D 2017

(i) When ethanol is burnt in air, forms carbon-
dioxide gas and water vapour.

CH;}CHQOH + 02 — COQ + HQO + Heat

(ii) When a piece of sodium is dropped into ethanol,
forms sodium ethoxide and hydrogen.

Carbon and Its Compounds
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QCHgCHQOH + Na— 2CH30H207N8;+ + Hz T

Sodium ethoxide

Write the structural formula of ethanol. What
happens when it is heated with excess of conc.
H,SO, at 443 K Write the chemical equation for
the reaction stating the role of conc. H,SO, in this
reaction.

Foreign 2016, OD 2016
Structural formula of ethane

H H

H H

When it is heated with excess of conc. H,SO, at
443 K, it undergoes dehydration to form alkene.

H,S0,
443K

CH,;CH,OH

Ethanol

Ethene

Write characteristics of covalent compounds.

Delhi 2017
The properties of covalent compounds are :
(a) They have low melting and boiling points.
(b) They are generally gaseous or liquid substances.
(¢) They are bad conductors of electricity and heat.
(

d) They are of two types—polar and non-polar
covalent compounds.

Write chemical equation of the reaction of ethanoic
acid with the following: (a) Sodium, (b) Sodium
hydroxide, (¢) Ethanol.

Write the name of one main product of each reaction.

Delhi 2016
(a) 2CH;COOH + 2Na —— 2CH;COONa + H,

Sodium Acetate

(b) CH;COOH + NaOH — CH,COONa + H,0

Sodium Acetate

(C)CHgCOOH+CzH5OH > CH300002H3+H20
Ethyl ethanoate
(Ester)

Two carbon compounds X and Y have the
molecular formula C,Hg and C;H;, respectively.

Which one of them is most likely to show addition
reaction 7 Justify your answer.

Foreign 2017

Saturated compound—(C;H;,)
undergoes substitution reaction.

(compound Y')

Unsaturated compound —C,Hg (compound X)
undergoes addition reaction at the multiple bonds.
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69. A compound with molecular formula C,HsO is

10.

n

12.

1.

n

18.

used as a fuel. Identify the compound.

Delhi 2014
Ethanol (CH;CH,OH).

Write the name and structure of an alcohol with
three carbon atoms in its molecule.

SQP 2017, OD 2014
Propanol.

H H H

Write the moleculer formula of the compound
formed by the reaction of ethanoic acid with ethanol
in the presence of an acid catalyst.

Delhi 2015
Ethyl ethanoate (CH;COOC,H;).

Write the name and structure of an alcohol with
four carbon atoms in its molecule.

SQP 2015, Foreign 2014

Butanol.

H H H H

I
H-C—C—-—C—C—0H

I

H H H H

Write the name and structure of an aldehyde with
four carbon atoms in its molecule.

SQP 2015
Butanal.

H H H O

| | Il
H-C—-C—-—C—C—H

\ \ \

H H H

Name the process of converting vegetable oil to
vegetable ghee.

SQP 2014, Delhi 2011
Hydrogenation.

Unsaturated hydrocarbon gives a yellow flame with
lots of black smoke when burnt in oxygen. Give
reason.

0D 2015
Due to incomplete combustion of carbon contents.
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Is combustion always accompanied by a flame ?
0D 2014
No.
What is nature of combustion reaction ?
Delhi 2015

It is an exothermic reaction.

Identify the functional group in the following
compounds :

(i) CH,;COCHS,, (ii) HCOOH

Delhi 2014, Delhi 2011
(i) —? — Ketone

O
I
(i) —C — OH carboxylic acid
Write the molecular formula of alcohol which can be
derived from butane.
Foreign 2015

CHg - CHQ — CHQ — CH2 — OH (Butanol)

Give the structural formula of alkene with three
carbon atom.

Foreign 2014
H H -
\ \
H—-C—-C=C <
| Ny
H

What is the dilute solution (in 5-8% water) of acetic
acid known as ?

Comp 2015

The dilute solution (in 5-8% water) of acetic acid is
known as vinegar.

Write the electron - dot structure of ethane (CyHg).

Comp 2014

s
s

s
.O.
.Q.
.m.

-
e

Write the number of covalent bonds in the molecule
of ethane.

0D 2015, Delhi 2011
Seven covalent bonds.
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(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

(c) Assertion (A) is true but reason (R) is false.

Assertion is correct but reason is false. Any two
successive members in a homologous series differ in
their molecular formula by —CH, — unit.

Assertion : When ethanol is heated at 443 K with
excess conc. H,SO, ,ethene is obtained.

Reason : Conc. H,SO, acts as a dehydrating agent.

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

When ethanol is heated with conc. sulphuric acid
[H.SO, at 443 K, dehydration takes place and
ethene is obtained. In this, conc. H,SO, acts as a

dehydrating agent.

Assertion :
(CyHy).
Reason : It is obtained from general formula C,H,,+»

Third member of alkane is propane

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(¢) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).
CZ%HS
CnH2n+2

can be obtained from general formula,

Assertion (A) : Iso-butane is the isomer of C,Hi.
Reason (R) : Iso-butane has four C and ten-H atom.

Carbon and Its Compounds

40.
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(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

(b) Both assertion (A) and reason (R) are true
but reason (R) is not the correct explanation of
assertion (A).

QHS

CH,; — CH — CH; is the structural isomer of butane.

Assertion : CH;Cl is obtained from CH, by the
action of Cl, in the presence of sunlight.

Reason : It is obtained by addition reaction.

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(¢) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

(c) Assertion (A) is true but reason (R) is false.
CH;Cl is obtained from CH,; by substitution
reaction by the action of Cl, in the presence of
sunlight.

Assertion : The most of carbon compounds are
good conductors of electricity.

Reason : They do not dissociate to form ions and
remain as molecules.

(a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

(d) Assertion (A) is false but reason (R) is true.

Carbon compounds are mainly poor conductors of
electricity.
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100

101.

102.

103.

104.

105.

106.

101.

108.

is noticed.

Name the substances in which ethanol is an

important constituent.
Delhi 2014, Delhi 2012

Ethanol is an important constituent of beer, wine,
whiskey. some cough syrups, digestive syrups etc.

Draw the structure of the simplest ketone.

Foreign 2013

o)
[
CH, — C — CH,

Name the constituents which participate in the
esterification.

Foreign 2012, Delhi 2007
Alcohol, organic acid and sulphuric acid.
What are soaps 7

0D 2010

Soaps are sodium salts of higher fatty acids. Soap
is biodegradable and shows cleansing action by
removing dirt.

Which gas is evolved in the fermentation process 7
Comp 2012

CO, is evolved in the fermentation process.

Write the next higher homologues of the following :
(a) C 3H(;

(b) CsHs.
0D 2013
(a) C,Hy
(b) CsHyo
What is alcohol content in rectified spirit ?
0D 2012

95% alcohol.

Why should both sodium and ethyl alcohol be dry
when these are made to react ?

Delhi 2011

Because sodium catches fire in water.

Name the fourth (4th) member of alkene series.

Delhi 2012

Fourth member of alkene series is pentene (CgHyy).

Carbon and Its Compounds
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Name the functional group present in propanone
(CH;COCH3).

Foreign 2013
Ketone.

Write the name and structure of an aldehyde with
four carbon atoms.
Foreign 2012, SQP 2009

Butanal
CH; - CH, - CH, — CHO

What are enzymes 7

0D 2011

The catalysts which bring about bio-chemical
changes are called enzymes.

Name the enzyme present in milk.

SQP 2013, OD 2010
Lactase.

Describe the chemical change that takes place
during souring of milk ?
Delhi 2011

In hot weather, the enzyme (lactase) present in milk
turns milk sugar lactose into lactic acid. Since acid
is sour in taste, the presence of lactic acid in milk
makes it sour.

Name the functional group present in each of the
following compounds :

0]
I
C3H;OH, CH3;— C— CH;

Delhi 2010
Alcohol and ketone groups.

Name the enzyme that converts sugar to glucose
and fructose.
0D 2011

Invertase.
Write the name of the sugar which is obtained from
sugarcane.

Foreign 2010
Sucrose.
What is the function of yeast in fermentation ?

SQP 2011

Yeast contains the enzymes invertase and zymase
which act as catalysts during fermentation.
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84.

81.

91.

Write the number of covalent bonds in the molecule
of propane, C3Hs.

oD 2014
Ten covalent bonds.

Write the name of each of the following functional
groups :

(a) —OH

(b) -G~

Delhi 2015, Foreign 2010
(a) Alcohol, (b) Ketone.

Write the number of covalent bonds in the molecules
Of butane C4H10.

Delhi 2014
Thirteen covalent bonds.
Why do the atoms take part in bonding ?

Foreign 2015

Atoms take part in bonding to acquire the electronic
configuration of nearest inert gas to acquire stability.
Name the bond present in the atoms of Ny.

Foreign 2014

Triple covalent bond.

Why are covalent compounds
conductors of electricity ?

generally poor

0D 2012

This is because covalent compounds do not produce
ions in solution or on melting.

Draw the electron dot structure of CH;Cl.

o
«%)é(e»

Name the hydrocarbons which have general formula
C nH?n— 2-

Carbon and Its Compounds
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0D 2012, Delhi 2008
Alkynes.

Draw the structure of ethene molecule (C,H,).

Foreign 2013
g
H-C=C-H
Does alcohol give litmus test 7
Delhi 2012

No, alcohol does not change the colour of blue or
red litmus. It is neutral in nature.

Name the bond present between the atoms of O,.
0D 2013

Double covalent bond.

Name the process by which alcohol is produced in

the industries.

SQP 2013

In the industries, alcohol is produced by the
fermentation of sugar.

Draw structure of ethyne (C,H,).

Comp 2013
Ethyne: H—-C=C-H

Draw the structure of pentanal (C,H,CHO).

0D 2013

H H H H O

| | | I
H-C—-C—-C—C—C—H

\ \ | \

H H H H

Draw the structure of ethyl alcohol (C,H;OH).

or
Draw the structure of ethanol (C,H;OH).

0D 2012
H H

H H

What happens when a small amount of NaHCOj; is
added to the acetic acid solution ?

Delhi 2013

A brisk effervescence due to evolution of CO, (g),
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136.

131.

138.

139.

140.

"

Apart from the basic raw materials, what extra
things are added during the manufacture of soap in
the soap industry ?

SQP 2011, Delhi 2008

Apart from the basic raw materials, perfumes,

disinfectants and medicines are added during the
commercial manufacture of soap.

Foreign 2009

Detergents do not form precipitate with Ca** or
Mg®" ions which are responsible for hardness of
water and hence can be used even in hard water.

Write the byproduct obtained during the commercial
manufacture of soap.

or
Name the product formed beside soap that is
obtained during saponification process.

SQP 2010, Foreign 2008
Glycerol.

Fermentation of sugar solution with enzymes is
being carried out in a vessel at 20° C to 30° C in
the presence of air. Which organic compound will
be produced in this process 7

SQP 2009
Acetic acid (Ethanoic acid).

Why is common salt added during the preparation
of soap from oil ?
SQP 2008

Common salt is added to precipitate out the soap
completely from the solution.

Which organic acid is present in vinegar 7 Write its
chemical formula also.

0D 2009
Acetic acid, CH, -~ COOH.

TWO MARKS QUESTIONS

Write the electron dot structure of methane (CH,)
and ethane (C,Hy).

SQP 2021
For methane :

Electron dot formula :

Carbon and Its Compounds
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For ethane:

Electron dot formula :

-
-

o
.C;
.C;
.m.

s
s

12, (a) Draw the structures for (i) ethanol, (ii) ethanoic

acid.

(b) Why is the conversion of ethanol to ethanoic
acid considered an oxidation reaction? Write the
oxidising agent used in the reaction involved.

SQP 2020, Delhi 2013

(a) Structures for ethanol and ethanoic acid are as
follows:

H H
o

i) H—C—C—0—H
o

H H
Ethanol
H O

[

(i) H—C—C—OH
|
H

Ethanoic acid

(b) Conversion of ethanol to ethanoic acid is
considered as an oxidation reaction because
oxygen is added to ethanol to convert it to
ethanoic acid.

Ale. KMnO, + Heat
(or) Acidified K,Cr,O; + Heat

CH; - CH,OH

Ethanol

CH;COOH

Ethanoic acid
In the above reaction alkaline KMnO, or
acidified K,Cr,0O, adds oxygen to ethanol hence
they are the oxidising agent used in the reaction
involved.

3. What is a homologous series of carbon compounds?

Give an example and list its three characteristics.

0D 2019
A homologous series is a group of organic compounds
having similar structures and similar chemical
properties in which the successive compounds differ
by CH, group.
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(iii) Name the process used to prepare soap
commercially.

(iv) What is the advantage of soaps over detergents?

Ans :

(i) Soaps molecules react with magnesium/calcium
ions present in hard water to form insoluble
substance called scum.

(if) Micelles

(iii) Saponification on heating with sodium
hydroxide, which is an alkali, the vegetable oil
or fat (which are ester) converts base to alcohol
and sodium salt of carboxylic acids (called
soaps).

(iv) Soaps are 100% biodegradable means they can
be decomposed completely by the bacteria
present in water. Hence, soaps do not cause any
water pollution.

Some organic compound and its chemical formula is
shown in the table :

Organic compound Chemical formula
Methanol CH;0H

Ethanol C,H;0H
Methanoic acid HCOOH
Ethanoic acid CH;COOH
Methanal HCHO

Answer the following question which is based on the
above table.

(i) Draw the electron dot structure of methanol.

(ii) Which of the above compound does not liberate
hydrogen gas on reaction with sodium metal?

(iii) Name the compound which gives brisk
effervescence on reaction with baking soda.

(iv) Which chemical from the above list is added to
ethanol to make it unfit for drinking purposes ?

o
egﬁoa

(i)
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(ii) Methanal, HCHO
(iii) Methanoic acid, HCOOH and Ethanoic acid,
CH;COOH

(iv) Methanol

Read the following case based passage and answer
the questions given after passage.

Organic Bromine Sodium | Sodium
compound hydrogen
carbonate
Ethene Brown Negative | Negative
colour
disappears
Ethanol Negative Positive | Negative
Ethanoic acid | Negative Positive | Positive

(i) Why does ethene decolourizes bromine ?

(ii) Write the chemical equation for the reaction
between ethanol and sodium.

(iii) Complete the equation:
CH;3;COOH + NaHCO;3 —

(iv) How do you convert ethanol into ethanoic acid
? What is this reaction called ?

Ans :

(i) Ethene is wunsaturated hydrocarbon. It
decolorizes bromine due to addition of bromine
to the double bond.

H H
\ \
H—-—C=C—H + Br, — Br—C—C—Br
\ \ \ \
H H

Colourless

H H
Reddish brown

(ii) 2CH;CH,OH + 2Na —— 2CH;CH,ONa + H,
(iii) CH3CH,OH + NaHCO; — CH;COOH
+H,0 + CO,
(iv) By oxidation of ethanol using acidified K,Cr,O;
and heat.

acidified
K,Cr,0;
Heat

CH;CH,OH + 2[0] CH;COOH

+H,0 + CO,

The reaction is called oxidation.

Study the following table and answer the questions
given :

Compound Homologous series
Methane, CH, Alkane
Ethane, C,H; Alkane
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152.

193.

194.

195.

Complete the following chemical equations :
(i) CH3;COOH 4 Na,CO3 —

Foreign 2016
(i)
+ CO,
(ii) CH,+ 20,—— CO,+ 2H,0 + Heat + Light

Complete the following chemical equations :
(1) CzH5OH + 02 —

(ii) CH;COOH + NaHCO; —
SQP 2017
(i) C,H;0OH + 30, — 2C0O,+ 3H,0
+ Heat and Light

(i) CH;COOH + NaHCO; — CH;COONa
+H,0 + CO,

Why does carbon exhibit tetra covalency ?
Comp. 2017

Carbon has four valence electrons. So, valency of
carbon is four. Carbon cannot loose four electrons to
form C™ ions because it requires a large quantity of
energy which is impossible to supply to the atoms.
And neither carbon atoms have enough energy
to gain 4 electrons to form C*. ion. This is why
carbon can only exhibit covalency with four valence
electrons. So. carbon exhibits tetra covalency.

An aldehyde as well as a ketone can be represented
by the same molecular formula say C3;HgO. Write
their structure and name them. State the relation
between the two in the language of science.

0D 2017, Delhi 2014

Aldehyde :
H H H
\ \ \
H-C—-C—-C=0
L
H H
Propanal
Ketone :
H H

| |
H-C—-C—-—C—H

o

H O H

Propanone

Explain with the help of tertravalency of carbon,
the bond formation in the CH, molecule.

Carbon and Its Compounds

136.

191.
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0D 2016

CH,; molecule is formed by the sharing of one
electron each of carbon atom with the electrons of
H-atoms. Here H-atoms acquire stability by having
two electrons in their outermost shell by sharing of
one electron each from H-atom and C-atom. Due to
formation of 4 C — H bonds, there are 8 electrons in
the outermost shell of carbon and it becomes more

QOXI6D
N,

A student adds a spoon full of powdered sodium
hydrogen carbonate to a flask containing ethanoic
acid. List two main observations, he must note in
his note book, about the reaction that takes places.
Also write chemical equation for the reaction.

Delhi 2017
Observations :

(i) A colourless and odourless gas evolves with a
brisk effervescence.

(ii) The gas extinguishes the burning splinter that
is brought near it.
CH;COOH + NaHCO3; — CH;3;COONa + CO,

Ethanoic acid Sodium hydrogen Sodium ethanoate

carbonate

+ H,0
Relation : These compounds show isomerism.

On dropping a small piece of sodium in a test tube
containing carbon compounds X with molecular
formula, C,HO, a brisk effervescence is observed
and a gas Y is produced. On burning a burning
splinter at the mouth of the test tube the gas
evolved burns with a pop sound. Identify X and Y
. Also write the chemical equation for the reaction.
Write the name and structure of the product formed
when you heat X with excess conc. sulphuric acid.

Delhi 2016
X is Ethanol (C,H;OH)
Y is Hydrogen (H,)
202%15OH+2N34—> 2C2H50Na+ H2
X)

Sodium ethoxide (Y)

Ethanol Hydrogen
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CHg(CHz) 16COONa — CH3(CH2) 100007 + Naﬁ

The carboxylate anion, active ion of soap molecule,
has long hydrocarbon chain (tail) which is
hydrophobic (water-hating) and charged —COO~
is head of the chain which is hydrophilic (water-
loving) in nature. When a soap is dissolved in water,
these chains form micelle. When a soap is applied to
the wet cloth or body, the oily or greasy stains with
embedded dirt get trapped into the interior of the
micelle and are removed.

14.2 Soap and Hard Water

A soap (RCOONa) does not form lather readily
with hard water as the soap first reacts with Ca?®"
and Mg”"ions to form insoluble ppt. of Ca and
Mg salts of fatty acids which float as white layer
[(RCOO),Ca, scum| over water.

Ca’+ 2RCOONa — (RCOO0),Ca + 2Na*

14.3 Detergents

It is a cleansing substance that acts similarly to
a soap but is. It made from chemical compounds
other than oils and fats. A common detergent is
sodium n-dodecyl sulphate [sodium lauryl sulphate
(SLS)]. Since detergents do not form scum with
hard water, they work well even in hard water to
form lather readily.

OBJECTIVE QUESTIONS

Carbon compounds :

(i) are good conductors of electricity.

(ii) are bad conductors of electricity.

(iii) have strong forces of attraction between their
molecules.

(iv) have weak forces of attraction between their
molecules.

The correct statements are :
(a) (i) and (ii)
(¢) (ii) and (iv)

(b) (ii) and (iii)
(d) (i) and (iii)
0D 2024

Carbon compounds are bad conductors of electricity
as they contain covalent bonds. Force of attraction
between their molecules are not very strong and
they do not conduct electricity in solid or molten
state or in solution.

Thus (c) is correct option.

Ethane, with the molecular formula C,Hg has
(b) 7 covalent bonds

(d) 9 covalent bonds.

(a) 6 covalent bonds

(c) 8 covalent bonds

Carbon and Its Compounds
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Delhi 2013
H H
I

(b) 7 covalent bonds

Butanone is a four-carbon compound with the

functional group
(a) carboxylic acid (b) aldehyde
(c) ketone (d) alecohol

Foreign 2013

(c) ketone

While cooking, if the bottom of the vessel is getting
blackened on the outside, it means that

(a) the food is not cooked completely.
(b) the fuel is not burning completely
(c) the fuel is wet

(d) the fuel is burning completely.

0D 2011
(b) the fuel is not burning completely

Carbon exists in the atmosphere in the form of

(a) Carbon monoxide only

(b) Carbon monoxide in traces and carbon dioxide
(c¢) Carbon dioxide only

(d) Coal

0D 2017

(b) Carbon monoxide in traces and carbon dioxide

Which of the following statements are usually
correct for carbon compounds? These

(i) are good conductors of electricity
(ii) are poor conductors of electricity

(iii) have strong forces of attraction between their
molecules

(iv) do not have strong forces of attraction between
their molecules.

(a) (i) and (iii)
(¢) (i) and (iv)

(b) (i) and (iii)
(d) (ii) and (iv)

(d) (ii) and (iv)
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Explain the term alkynes with example.

Delhi 2016, Foreign 2013

A compound having general formula C,H,,
(n=2,3,4....... ) is called alkyne. The first
member of alkyne, ethyne, has triple bond between
both atoms of carbon.

H - C Et%ynec B H
Give reasons for the following :

Carbon only forms covalent compounds.

Foreign 2017
Carbon can neither lose four electrons as too much
of energy is required, nor gain 4 electrons as 6
protons can’t hold 10 electrons. Therefore, it can
only share electrons. This is the reason why carbon
forms covalent compounds only.

(a) List two medicinal uses of ethanol.

(b) What happens when ethanol is heated with
excess of conc. H,SO, at 443 K (Give chemical
equation)? What role does conc. H,SO, play in
this reaction ?

Delhi 2016, Foreign 2014
(a) (i) In tincture of iodine, and
(ii) In cough syrup.
When ethanol is heated with excess of conc.

H,SO, at 443 K, dehydration of ethanol occurs
to give ethene.

CH,CH,OH — =50 CH, = CH, + H,0
In this reaction, conc. H,SO, acts as a
dehydrating agent.
Why are alkanes called parafins ?
0D 2015

Alkanes are the compounds having general formula
C,Hs, 5. There is no double or triple bond between
any two carbon atoms. All valency of carbon
is satisfied by single covalent bond. So, it is less
reactive. This is why alkanes are called parafins.

Carbon and Its Compounds
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(a) What is saponification ?
(b) Write differences between soaps and detergents
under the following heads :
(i) Chemical composition.
(ii) Action with hard water.
0D 2013
(a) In the saponification reaction, an ester reacts
with an alkali to form salt of an acid and
alcohol.

CH;COO0C,H;

Ester

NOR , CH,COON + C,H,OH

Salt of an acid Ethyl alcohol

(b) Differences between soap and detergent :

(i) Chemical composition : Soaps are sodium
or potassium salts of long chain carboxylic
acid.

Detergents are ammonium or sulphonate
salts.

Action with hard water :

Soaps form insoluble substances called
scum with hard water.

Detergents are effective in hard water
because they do mnot form insoluble
precipitate.

Give the IUPAC names of
(a) CH;— CH,— Br
(a) CH;— CH,— CH,— CH,— C = CH
Delhi 2016, Delhi 2013
(a) The IUPAC name of CH; — CH, — Br is Bromo
ethane.
(a) The IUPAC name of
CH;— CH,— CH,— CH,— C = CH is Hexa-1-
yne.

Write the properties of ethanoic acid.
Delhi 2014, Delhi 2013
(a) Ethanoic acid is a colourless, pungent smelling
liquid.
(b) Tts boiling point is 391 K.

(c) It is miscible in water in all proportions.

What are isomers ? Draw the structures of two
isomers of butane (C,Hj).

Foreign 2015
Isomers : Organic compounds having same molecular
formula but different structural arrangement of
atoms in their molecules are called as isomers.

Two isomers of butane are :
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(b)

Carbon and Its Compounds

with each other by covalent bonds to form as
chain, is called catenation.

No other element except carbon possesses self-
linking property to form large compounds as
chains. So, they do not exhibit the properties
of catenation to the extent seen in carbon
compounds.

Ester is formed by the reaction of an organic
acid and an alcohol.

CH;COOH + CH;CH,0OH - CH;;CO(OC)H2CH3
Ester
+H,0

Write balanced equations for the following
reactions :

CH;0H + Na —
CH;COOH + NaHCO; —
C,Hg+ O, (excess) —
Write the formula and name of the next
homologue of :
(i) CH3;CH = CH, and
(i) CH3 — CO — CH;
0D 2014
(i) 2CH3;0H + 2Na — 2CH;0ONa + H,

Sodium
methoxide

(ii) CH;COOH + NaHCO; —— CH;COONa
Sodium
acetate

+H,0 + CO,

(iii) 2C,Hg 4+ 705 — 4CO, + 6H,0 + Heat
+ Light
(i) Butene : CH;CH,CH = CH,
O
(ii) Butanone : CH;CH, — éll — CH;

What is a catalyst 7 Write the chemical equation
to represent the hydrogenation of ethene.

Which of the following compounds belong to
the same homologous series 7

CQH(;, CQHGOQ, CzH(;O, C4H1U

Delhi 2015, Foreign 2011

Catalyst is a substance that causes a reaction to
occur or proceed at a different rate without the
catalyst itself being affected.

Hydrogenation of ethene :
CHQ = CHZ
CQHG and C4H10.

Nickel catalyst
H2

CH; — CH;

281.

Chap 4

280. (a) Write chemical equations for the following :

(i) Conversion of ethanol to ethene.

(ii) Reaction of ethanol with ethanoic acid in
presence of conc. sulphuric acid.

(iii) Reaction of ethanol with sodium metal.

What are isomers? Write any two possible
structures for the formula C;H;,.

Delhi 2014
CH2 == CH2 + HQO

Conc. H,SO,
443 K

(i) CH,;CH,OH

(ii) CH3CH,OH + CH;COOH —"—
i
CH;— C — OC,H; + H,0

2CH;3;CH,0OH + 2Na — 2CH3;CH,ONa + H,
Different compounds that are represented by
same molecular formula but exhibit different
structural formulae, are called isomers.

CH3 — CHQ — CH2 — CH2 — CH3 and

H
|

CH, —C— CH, —CH,
CH

3
Complete the following reactions and name the
main product formed in each case :

(1) CH;CH,0H + 2 [O] Acidified

K,Cr,0-

(ii) CH;COOH + NaHCO; ——
(iii) CH;COOC,H; + NaOH ——

Write the names of the following compounds :

H H O H

| o
H-C—-C—-C—-C—H

\ | \

H H H

H O H H
(| \ \
H-C-C—-0—-C—-C—H
\ \ \

H H H

State the functional group present in each
compound.

(i)

(i)

Foreign 2015, Delhi 2012
Acidified

(a) (i) CH,CH,OH +2[0] —=*> CH,COOH
Ek Ethanoic acid
+H,0
(i) CH;COOH + NaHCO; — CH;COONa
ete
+H,0 + CO,
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Foreign 2015, Delhi 2013

(a) Replacement of an atom or group from an

organic compound under suitable condition is
called as substitution reaction.

CH, + Cl, —# > CH,Cl

Addition of simple molecules to unsaturated
compounds to get saturated compounds is
called as addition reaction.

CHQ = CHZ -+ Hz i’ CH;; — CH&;

(¢) Reaction in which oxygen is added or hydrogen
is removed from an organic compound using
suitable oxidizing agent is called as oxidation’
reaction.

Alkaline KMnO,

: CH;COOH

CH;CH,OH oot
(a) On dropping a small piece of sodium into an
organic compound A with molecular formula
CyHO in a test tube a brisk effervescence is
observed. On bringing a burning splinter near
the mouth of the test tube, the gas evolved
burns with a pop sound. Identify A and write
the chemical equation.

What will happen when you heat the
organic compound A at 443 K with excess of
concentrated sulphuric acid ?

Foreign 2014, Delhi 2013
A is ethanol (C,H;O0H).

(Sodium ethoxide)

When ethanol is heated at 443 K with excess of
conc. H,SOy, it gives ethene and water.

Hot conc. H,SO,
443K

CHg—CHQOH CHQZ CH2+HZO
Name the main product formed when :

(a) Ehanoic acid is treated with sodium bicarbonate.

(b) Ethanol is heated with alkaline KMnO,
solution.

(c) Ethyl ethanoate is treated with NaOH solution.

Also write the chemical equations for each of the
above reactions.

Foreign 2015

(a) When ethanoic acid is treated with sodium
bicarbonate, evolution of CO, takes place.

CH;COOH + NaHCO; — CH;COONa
+H,0 + CO,

Carbon and Its Compounds

183.

184.

185.

186.
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(b) When ethanol is heated with alkaline KMnO,
solution, it gets oxidized to form ethanoic acid.

C 2H 5 OH Alkaline KMnO CH s COOH

(c) When ethyl ethanoate is treated with NaOH
solution, it undergoes saponification.

Define the term ‘functional group’. Identify
the functional groups present in the following
compounds

i
(b) H—C—-H
Comp 2014
Functional group : It may be defined as an atom or
+CO, 14+ H,0
(b) 202H5OH + 2Na — 202H5ON& + HQ T

(C) CH4C12

Sunlight CH;; Cl + Hcl
What is meant by fermentation? How is vinegar
prepared 7

0D 2015
Vinegar is prepared by the oxidation of ethanol in
air, in the presence of acetobacter enzyme.
CH;CH,0H + 2]0] CH;COOH + H,0

Acetobactor

How is ethanoic acid prepared commercially ?

0D 2014
Ethanoic acid is prepared by the reaction between
methanol and carbon monoxide in the presence of
iodine-rhodium as catalysts.

CH;0H + CO

“—> CH,COOH

What happens when ethanoic acid reacts with
(a) Sodium carbonate,

(b) Sodium hydroxide ?

Delhi 2015

(a) When ethanoic acid reacts with sodium
carbonate, it forms sodium ethanoate, water

and carbon dioxide.

2CH;COOH + Na,CO3; — 2CH3;COONa + CO,

Ethanoic Sodium Sodium Carbon

acid carbonate ethanoate dioxide
+H,0

Water

(b) When ethanoic acid reacts with sodium

hydroxide, it forms sodium ethanoate and water.
CH;COOH + NaOH — CH;COONa + H,0O

Ethanoic Sodium Sodium Water

acid hydroxide ethanoate
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Name the enzyme which converts glucose into
ethanol.
Comp. 2011

Zymase.

Name the functional group present in propanal
(C3HgO).

0D 2011
Aldehyde group.

Name the enzymes present in yeast.

0D 2010

Invertase and zymase.

Name the products obtained on complete combustion
of ethanol.
Delhi 2013, Comp 2010

The products obtained on complete combustion of
ethanol are carbon dioxide and water along with the
release of heat and light.

“Saturated hydrocarbons burn with a blue flame
while unsaturated hydrocarbons burn with a sooty
flame.” Why ?

Delhi 2010

Unsaturated hydrocarbons burn with a sooty
flame because of incomplete combustion of carbon
particles. When saturated hydrocarbons are burnt
in the sufficient supply of O, then they burn
completely producing a clean blue flame.

Which product is formed when ethanol is heated
with dilute solution of alkaline KMNO, ?

Foreign 2011
Ethanoic acid.

Write one use of vinegar.

Delhi 2010

Vinegar is used for preserving foods like sausages,
pickles etc.

What is soda lime ?

0D 2011, Delhi 2008

A mixture containing 3 parts of NaOH and 1 part
of CaO is called soda lime.

Complete the following reaction :

C,H;COONa + NaOH (Ca0Q) — > ?

Comp 2010
CQHG + NaQCO;g

Heat

C,H;COONa + NaOH (Ca0)

Carbon and Its Compounds
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Complete the following chemical reaction :
CHJCH2OH + Na —

0D 2011
QCH’;CHQOH + 2Na — QCH(;CHQO*Naﬁ + H2

A compound has molecular formula C,HO. It is
usable as a fuel. Identify the compound.
SQP 2008

Compound with molecular formula C,HO which
can be used as fuel is ethanol.

Name the gas evolved when a piece of sodium is
dropped into ethanol.

Delhi 2011
Hydrogen.

What happens when soap solution in a test tube is
shaken with (i) soft water, (ii) hard water ?

Foreign 2010

When soap solution is shaken with hard water, no
lather is formed whereas, a lot of lather is formed
with soft water.

Name the type of reaction represented by the

following equation :

CH;CH,0H + CH;COOH
CH;COOCH,CH; + H,0O

Conc. H,SO,
—_—

Foreign 2011
Esterification reaction.

How ethanoic acid got its name as glacial acetic
acid 7

Comp. 2010

The melting point of ethanoic acid is 290 K. Hence, it
often freezes during winter and forms ice like flakes.

Which  type of are

biodegradable?

synthetic  detergents

0D 2009

Synthetic detergents having linear alkyl chains are
biodegradable.
Name two fatty acids that are present in soap.

SQP 2012, OD 2008
Stearic acid and palmitic acid.
Name the raw materials required for making soap.

Delhi 2009

Vegetable oil, sodium hydroxide and common salt.
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Foreign 2013
Synthetic detergents made with linear hydrocarbons
are easily degraded by the microorganisms present
in water bodies like lakes, rivers etc. This prevents
water pollution and hence are more acceptable
environmentally.

Write chemical equations for the two steps involved
in preparing ethanol by the fermentation of molasses.
Delhi 2012, OD 2011

(a) The slow decomposition of organic matter into
simpler substances in the presence of enzymes
is known as fermentation.

(b) In this process, the sugar from molasses is

first converted to glucose and fructose in the

presence of an enzyme, invertase.

C2H»0,,+H,0 Invertase

Sugar

CeH1,06+ CeH1204
Glucose Fructose

Glucose and fructose are both converted to

ethanol and carbon dioxide in the presence of

another enzyme, zymase.

Zymase

06H1206

Glucose and

2C,H;0OH + 2CO,
Ethanol Carbon

fructose dioxiode

An organic compound A is a constituent of an
antifreeze. This compound on heating with oxygen
forms another compound B which has a molecular
formula C,H,0,. Identify the compounds A and B
. Write the chemical equation of the reaction that
takes place to form the compound B.

SQP 2013
Compound A can be ethanol which is used as an
antifreeze. It will give ethanoic acid on oxidation
which has molecular formula C,H;O,. The reaction
involved in oxidation is written as follows :

C,H;0H + 2[0] — CH,COOH + H,0

Ethanol Ethanoic acid
(4) (B)

An organic compound A of molecular formula

CH,Osturns blue litmus red and gives brisk

effervescence with Na,COj;. Identify A and give the

chemical reaction.

Comp. 2013
Since compound A turns blue litmus red, it means
it is an acid. The possible acid with the formula
CH,0, is methanoic acid. It gives brisk effervescence
on reaction with Na,CO3 due to evolution of carbon
dioxide.

2HCOOH + Na,CO; — 2HCOONa + CO, + H,O

Carbon and Its Compounds
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Differentiate between an alcohol and carboxylic
acid chemically.

0D 2013
Test Alcohol Carboxylic acid
(a) Litmus | No change in | Turns blue litmus
test colour of litmus | red.
solution.
(b) Sodium | No brisk| B r i s k
bicarbonate | effervescence effervescence due
to the formation
of CO,

What happens when an ester is treated with an
alkali solution 7

SQP 2012, OD 2010
When an ester is treated with an alkali solution like
sodium hydroxide, the ester breaks down to form
the sodium salt of carboxylic acid and the parent

alcohol. For example,
CH;}COOCQH{) + NaOH — CHJCOON& + CzH[)OH

Ethyl ethanoate Sodium Sodium Ethanol

hydroxide ethanoate

This reaction is called hydrolysis of ester.

Write two tests to demonstrate that acetic acid
(CH,COOH) is acidic in nature.

Delhi 2013
(a) Acetic acid turns blue litmus red.

(b) Acetic acid reacts with metals (Na, Mg, Al) to
form metal ethanoates and hydrogen.

2CH;COOH + 2Na — 2CH;COONa+ H,

Ethanoic Sodium Sodium Hydrogen

acid ethanoate

Detergents have many advantages over soaps but
are still quite harmful. Explain.

0D 2012, Delhi 2009
Synthetic detergent is a better cleansing agent
than soap. There is one major disadvantage that
synthetic detergent is non-biodegradable. The use
of detergents causes pollution of water.

What happens when an aqueous solution of
potassium permanganate in NaOH solution is added
to warm ethanol 7

Foreign 2013
When an aqueous solution of potassium
permanganate in NaOH solution is added to warm
ethanol, the purple colour due to permanganate gets
de-colourized. When all the alcohol gets consumed,
the reaction stops and the purple colour persists.
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Conc. H,SO (excess)

C,H;OH ot CH,=CH,+ H,0
ha Ethane
Name of the product is ethene
H H
N
Structure /C =C “
H2 H2
Write electronic dot structures of
(a) F
(b) NH,

Foreign 2017, SQP 2014

(i)

(iii)

@PEeBIad

Mention the position of carbon on the basis of its
electronic configuration and comment on the nature
of compound formed by carbon :

Foreign 2016

C has atomic no. 6.
C (6) =18, 28°p’

As it has four valence electrons, as element of
group 14 and period 2, it can form only covalent
compounds.
To gain or loose 4 electrons is impossible for an
element on the basis of concept of energy change
during bond formation. So, carbon always forms
covalent compound by sharing its valence electrons.

Carbon and Its Compounds

. Give reasons for the following

Chap 4
160. Write the names of following compounds :
(a) CH;CH,— C = CH
(b) CH;CH,OH
Comp 2017

(a) Butyne,
(b) Ethanol,

(¢) Propanone.

. What are soaps chemically 7 How do they differ

from synthetic detergents ?

Delhi 2016, Comp 2015
Chemically soap is sodium or potassium salt of
fatty acid.
Detergents are ammonium or sulphonate salts of
long chain carboxylic acids.

Unsaturated
hydrocarbons show addition reaction but not
saturated hydrocarbons.

0D 2017

Unsaturated hydrocarbons have either double or
triple bonds, one or two of which break easily. It is
weak to form single covalent bonds. In comparison,
saturated hydrocarbons have only single bonds
which are strong. This is why unsaturated
hydrocarbons show addition reaction but not
saturated hydrocarbons.

. How is it that we can use detergents for washing

clothes even when the water is hard, but not soaps?
What change has been made in the composition of
detergents to make them biodegradable 7

0D 2016

Detergents are sodium salts of sulphonic acids.
They can be used for washing clothes even when
water is hard because their calcium and magnesium
salts are soluble in water.

Soaps are sodium salts of fatty acids. They
react with Ca’" or Mg®" ions to form salts which
are insoluble in water and form scum.

Draw the electron dot structures of :
(a) C2H2a
(b) C.H;O0H

@

Delhi 2017
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beaker. Add to it 100 mL of 20% solution of sodium
hydroxide. Heat it for about 45 minutes with constant
stirring. The mixture becomes thick and the oil and
water layers merge into each other. Then add about
20 g of common salt and stir the mixture. A pale
yellow solid floats on the surface. It is separated and
cooled. It forms a cake, which is soap.

What is the disadvantage of synthetic detergent
over soap ?
0D 2010

The disadvantage of synthetic detergent over soap
is that some of the synthetic detergents are non-
biodegradable. Hence, the microorganisms present
in water bodies cannot decompose them. This
results in the water pollution in rivers, lakes etc.

In washing powders certain chemicals are added to
impart the undermentioned properties. Name the
chemicals used for each property :

(a) keeps the dirt suspended in water.
(b) removes dirt particles.

(c) keeps the washing powder dry.

(d) imparts whiteness.

Delhi 2011, OD 2009

(a) Carboxy Methyl Cellulose is added to washing
powder to keep the dirt suspended in water.

(b) Sodium carbonate is added to remove the dirt
particles.

(¢) Sodium sulphate and sodium silicate are added
to keep the washing powder dry.

(d) Sodium perborate is added to impart whiteness.

Write the name and structural formula of simplest
organic acid.

Delhi 2010, OD 2010, Foreign 2010
Structural formula of the simplest organic acid is

Il
H-C-0OH
Common name : Formic acid.
TUPAC name : Methanoic acid.

An organic compound P is a constituent of wine. P
on reacting with acidified K,Cr,O; forms another
compound . When a piece of sodium is added
to @, a gas R evolves which burns with a pop
sound. Identify P, @ and R and write the chemical
equations of the reactions involved.

Foreign 2011
P—Fthanol, @—FEthanoic acid, R—Hydrogen.

Carbon and Its Compounds
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Acidified K,Cr,O7
etk et e BN

CH;CH,OH CH;COOH

2CchOOH =+ 2Na — QCH;COONa =+ H2

211. What will you observe on adding a 5% alkaline

potassium permanganate solution drop by drop to
some warm ethanol taken in a test tube? Write the
name of the compound formed during the above
chemical reaction.

Delhi 2010, OD 2008

On adding KMnOy,, the pink colour of KMnO,
disappears initially because it oxidizes ethanol to
ethanoic acid.

Name of the substance formed : Ethanoic acid.

THREE MARKS QUESTIONS

218. A substance X is used as a building material and is

insoluble in water When it reacts with dil. HCI. it

produces a gas which turns lime water milky.

(i) Write the chemical name and formula of ‘X’.

(ii) Write chemical equations for the chemical
reactions involved in the above statements.

0D 2023

(i) Substance X is calcium carbonate.

Chemical formula: CaCO;

(ii) In the reaction between calcium carbonate and
dilute hydrochloric acid (HC1), calcium chloride
(CaClz), carbon dioxide (CO2) and water
(HQO) are produced.

CaCO:;(s) + 2HCl(aq)

- CaCl, (aq)+ HQO(aq) + COQ(g)
The carbon dioxide evolved reacts with lime
water (Ca(OH), to form calcium carbonate and
water.
Ca(OH),(s)+ CO»(g)
- Cacog(s) + HQO(aq)
The production of calcium carbonate is
responsible for the milky white colour.

79. (i) A compound “A’ with a molecular formula

of CyHsO reacts with a base to give salt and
water. Identify ‘A, state its nature and the
name of the functional group it possesses. Write
chemical equation for the reaction involved.

(ii) When the above stated compound ‘A’ reacts
with another compound ‘B’ having molecular
formula C,HO in the presence of an acid, a
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H
H | _H
| CL
H H H H e H
o Hi?i?\c/H
H—-—C—-C—-—C—C—H
R H H 1>H
H H H H H
Normal butane ISO butane

(a) Soaps cannot be used with hard water. Why ?
(b) Give the chemical composition of detergents.

(¢) Give one advantage of detergents over soaps.

SQP 2014

(a) Hard water contains calcium and magnesium
salts, which react with soap and forms scum
(insoluble substance).

(b) Detergents are ammonium or sulphonate salts.

(c) Detergents do not form insoluble precipitate
with calcium and magnesium ions in hard water.
Thus they remain effective in hard water.

What happens when ethene reacts with water in
the presence of sulphuric acid ? Give appropriate
chemical equation and name the compound so
obtained.

or
How is ethanol prepared from ethene ?
or
Write the chemical equation representing the
preparation reaction of ethanol from ethene.
Delhi 2013, SQP 2011

Ethanol is obtained when ethene reacts with water
in presence of sulphuric acid.

CHQ - CHz -|— HQO

(Ethanol)

H,S0,

CH; - CH,—-OH

(Ethanol)
What are the advantages of synthetic detergent
over soap ?

or
For cleansing action when is a detergent preferred
to a soap 7
Comp 2014

(a) Synthetic detergents can be used for cleaning
purpose even in hard water.

(b) They have a strong cleansing action.
Explain the formation of scum when hard water is
treated with soap.

0D 2015

Hard water contains calcium and magnesium ions.

Carbon and Its Compounds

171.

118.

19.

Chap 4

These ions combine with soap molecules to form
curdy white precipitate of calcium and magnesium
salts of soaps which is called scum.

(a) Give a chemical test to distinguish between
saturated and unsaturated hydrocarbons.

(b) Name the products formed when ethanol burns
in air.

(¢) Why is the reaction between methane and
chlorine considered a substitution reaction ?

Delhi 2014
(a) For this, few drops of bromine water is added into
the sample. If brown colour of bromine disappears
quickly then it is unsaturated hydrocarbon,
otherwise it is saturated hydrocarbon.
(b) Carbon dioxide, water.

In the presence of sunlight, chlorine replaces

the hydrogen atoms one by one. So, it is called
substitution reaction.

(a) Write the names of :
(i) CH;— CH,— CHO
(i) CH,— CH,— OH
(b) Name the gas evolved when an alcohol reacts

with sodium. Give chemical equation for the
reaction involved.

(¢) Which two of the following compounds belong
to same homologous series 7

C2H607 CzHﬁOz’ C2H(i’ CH4O
Foreing 2013
(a) (i) Propanal
(ii) Ethanol
(b) Hydrogen gas :
2CH;CH,0H + 2Na — 2CH;CH,ONa + H,
(¢) CyHsO, CH,O.

Complete and balance the following reactions :

(a) CH;COOH + Na,CO3 —— ........ T T
(b) C,H;0H +Na —— ........ Foon
(¢) CH,Cl, — . .. T,

Delhi 2014

180. Illustrate the following reactions with example :

(a) Substitution reaction
(b) Addition reaction
(c¢) Oxidation reaction
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C,H,, belongs to alkane.

Structural Isomers of C H, :

(3.) CH;} - CHZ - CHZ - CH;;

(b) CH,— (‘JH — CH,

CH

3

223. Write the chemical formula and name of the

224.

compound which is the active ingredient of all
alcoholic drinks. List its two uses. Write chemical
equation and name of the product formed when this
compound reacts with-

(i) sodium metal
(ii) hot concentrated sulphuric acid

Delhi 2019, Foreign 2015

The name of the ingredient of the alcoholic drink is
ethanol. Its formula is C,H, OH.

Two uses of ethanol (C,H.OH) are :

1. Tt is used as a solvent in various industries.

2. It is also used as an antiseptic solution.

(i) Reaction of ethanol with sodium metal
C,H;0OH + Na - C,H;ONa + H,

Ethanol Sodium ethanoate

(ii) Reaction of ethanol with conc. H,SO,

Conc.

CQHsOH H—S()) CHg = CH2 =+ HQO
Ethanol 2O Ethene
What is methane? Draw its electron dot

structure. Name the type of bonds formed in this

compound.”Why are such compounds:

(i) poor conductors of electricity? and

(ii) have low melting and boiling points? What
happens when this compound burns in oxygen?

2019
Methane is a hydrocarbon formed by the combination
of carbon with hydrogen. Its molecular formula is
CH,. It is a main green house gas. The type of bond
formed in methane is covalent bond.

Electron dot structure of methane (CH)) :

Carbon and Its Compounds

225.

226.

Page 155

(i) Covalent compounds are poor conductors of
electricity because it has no free electrons to
conduct electricity. Moreover this compound is
formed by sharing of electrons. So no electron is
available for the conduction.

They have weak forces of attraction between
them so less energy is required to break the
force of binding. Thus they have low melting
and boiling points.

When this compound burns
combustion reaction takes place.

CH, —%> CO,+ H,0 + Heat + light

in oxygen,

Why are most carbon
conductors of electricity?

compounds poor
Write the name and structure of a saturated
compound in which the carbon atoms are
arranged in a ring. Give the number of single
bonds present in this compound.

0D 2018
Electricity is conducted by moving electrons.
But carbon forms covalent bonds by sharing of
electrons. It does not have free electrons.

Cyclohexane is a saturated compound in which
carbon atoms are arranged in a ring.

Cyclohexane

There are 6 single bonds present in this compound.

A compound ‘X’ on heating with excess conc.
sulphuric acid at 443 K gives an unsaturated
compound ‘Y’. ‘X’ also reacts with sodium metal
to evolve a colourless gas ‘Z’. Identify ‘X’, ‘Y’ and
‘Z’. Write the equation of the chemical reaction of
formation of ‘Y’ and also write the role of sulphuric
acid in the reaction.

Delhi 2018, Foreign 2016

Compound X Ojf:::ir Unsaturated compound Y
H,80,
at 443 K

CH; — CH,OH — %> CH, = CH, 4+ H,0

443K

Ethanol Ethene Water
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181.

188.

189.

190.

What happens when ethanol is treated with chromic
anhydride (CrO,) ?

or
Give any one chemical equation for the oxidation
of ethanol.

or
Name the product obtained when ethanol is oxidised
by chromic anhydride.

Delhi 2014

When ethanol is treated with chromic anhydride, it
is oxidised to ethanal.

CH3CHQOH CrOyin

Ethanol CH,COOH

CH;CHO

Ethanal

What happens when ethanol is treated with alkaline
potassium permanganate 7

or
Name the main product formed when ethanol is
oxidised by an alkaline solution of KMnO .

Foreign 2015, Delhi 201
It gets oxidized into ethanoic acid.

CH;CH,OH CH;COOH

Ethanol Ethanoic acid

alk KMnO,

Write three uses of acetic acid.

0D 2014
(a) It is used in making synthetic vinegar.
(b) It is used as a reagent in chemical industry.

(¢) It is used for lead

making  white

An organic compound A having molecular formula
C,H,0, reacts with sodium metal and evolves a gas
B which readily catches fire. A also reacts with ethanol
in the presence of concentrated sulphuric acid to form
sweet smelling substance C used in making perfumes.

(a) Identify the compounds A, B and C.

(b)

Write balanced chemical equations to represent
the conversion of :
(i) compound A into compound B.
(ii) compound A into compound C.
SQP 2013

(a) Compound A is ethanoic acid (CH;COOH), gas
B is hydrogen gas and compound C is ethyl
ethanoate (CH;COOC,Hs).

(Compound ‘A’) (Gas‘B’)
ii) CH, H;0H — > CH,COOC, H;
ii) CH,COOH + C,H;OH —<2
(Compound ‘A’) 2o (Compound ‘C’)
+H,0

Carbon and Its Compounds

191.

192,

193.

194.

Chap 4

What happens when sodium acetate (sodium
ethanoate) is heated with soda lime ? What is this
reaction called 7 Why is it called so 7

or

Name the main product formed when sodium
ethanoate is heated with soda lime.
0D 2012, SQP 2011
(a) Methane is produced on heating sodium acetate
(sodium ethanoate) with soda lime.

CH;COONa + NaOH (CaO) — > CH, + Na,COj
Sodium Soda lime Methane Sodium
ethanoic carbonate

(b) This reaction is called decarboxylation because
in this reaction a molecule of CO, is removed

from a molecule of acid.

Write a test to show the presence of alcohol in an
organic liquid.
or

Give a chemical test to show/detect the presence
of ethanol.

Delhi 2013

Add a small piece of sodium metal to the organic
liquid to be tested. If effervescence of hydrogen gas
is produced, it indicates the presence of alcohol.

2CzH5OH + 2Na — 202H50Na + HQ
Ethanol Sodium
ethoxide

The presence of hydrogen can be confirmed by
bringing a burning splinter near the mouth of’ the
test tube. It will burn with a pop sound.

Give a chemical test to show a saponification
reaction.

Delhi 2012, Delhi 2010
Take 2 mL of ethyl ethanoate and add 4 mL of
sodium hydroxide solution in a boiling tube. Two
distinct layers are formed as the two liquids are
immiscible with one another. Heat the mixture in
a water bath at about 330 K for 20 minutes. The
ester layer which is immiscible in water decreases.
The two immiscible layers become miscible because
saponification of ester forms sodium ethanoate and
ethanol, both of which are soluble in water.

Explain why synthetic detergents made with linear
hydrocarbons are environmentally more acceptable.
or

Explain giving reason :
Detergent made up of molecules in which branching
is minimum are preferred these days.
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Electron dot structures of Propanone

229. Two carbon compounds A and B have the molecular

formulae C3Hg and C3Hg respectively.

(a) Which one of the two is most likely to show
addition reaction ? Justify your answer.

(b) Explain with the help of chemical equation,
how an addition reaction is useful in vegetable
ghee industry.

or

Two carbon compounds A and B have the molecular

formulae C3Hg and C3Hg respectively. Which one

of the two is most likely to show addition reaction ?

Explain with the help of chemical equation, how an

addition reaction is useful in industries.

0D 2017

(a) C3Hg (B) will show addition reaction as it is an
unsaturated hydrocarbon.

C3Hg reacts with hydrogen in the presence of a

catalyst to give propane on adding one molecule

of hydrogen across carbon-carbon double bond.

CgHﬁ + Hz — C3H8
(b) Vegetable oil reacts with hydrogen in presence

of Ni as a catalyst to form vegetable ghee, which
is a saturated compound.

R R H H
. I
Se=c? 4B -—Y.Rr CcoCc-R
R/ AN R o
R R
Vegetable oil (Unsaturated) + H,
Ni

Vegetable ghee (Saturated)

a group of atoms present in a molecule which largely
determines its chemical properties.

A functional group acts as a reactive site in the
molecule.

(a) Alcoholic group
(b) Aldehyde group.

Carbon and Its Compounds
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230. (a) Give chemical tests to detect the presence of (i)

231

Ethanol (ii) Ethanoic acid.
(b) Why ethanoic acid is called glacial acetic acid ?

Delhi 2017

(a) (i) Reaction with sodium : Reactive metals
like Na liberate hydrogen gas which is
combustible.

2CH30HQOH + 2Na — QCH;;CHQO*Naf + Hz(g)
Ethanol Sodium ethoxide
(ii) Esterification reaction : Esters are formed

by the reaction of an acid and alcohol.
CH;COOH + CH;CH,OH

Ethanoic acid Ethane

Acid

CH;;(HJ — OCH,CH;
Ester

(b) The melting point of pure ethanoic acid is 290
K and hence it often freezes during wind in
cold climates. This gives rise to its name glacial
acetic acid.

What are micelles? How does the formation of a
micelle help to clean the clothes?

0D 2016

Soap molecules consist of two parts-one part is
hydrophobic and the other part is hydrophilic.
The hydrophilic part dissolves in water while
hydrophobic part dissolves in hydrocarbons. When
soap is dissolved in water, it forms groups of many
molecules known as micelles as shown in the diagram.
In these groups of molecules, the hydrophobic tails
are in the interior of the group and the ionic ends
are on the surface of the group.

Nat

Na*
Na*
Micelle
Soap in the form of a micelle is able to clean the dirty

cloth as the oily dirt is collected in the center of the
micelle. When water is agitated, the dirt sticks to
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203.

204.

205.

206.

What happens when 5 per cent solution of chromic
anhydride in glacial ethanoic acid is added to ethanol?

Delhi 2012

When 5 per cent solution of chromic anhydride in
glacial ethanoic acid is added to ethanol, the colour
of chromic anhydride disappears. It also gives
a peculiar smell due to the formation of ethanol
(CH;CHO).

Sugarcane juice mixed with yeast was kept in a
covered container. After a few days it developed a
strong smell. Name the process taking place. What
could the strong smell be due to ? What method
would you suggest for separating the smelling
substance from the final mixture ?

Comp 2011, Delhi 2010
(a) Fermentation process is taking place.
(b) The strong smell is due to the formation of
ethanol.
(¢) Fractional distillation can be used for the
separation of the mixture.

An organic compound A of molecular formula
CyHO on oxidation gives an acid B with the same
number of carbon atoms in the molecule as A.
Compound A is often used for sterilization of skin
by doctors. Name the compounds A and B. Write
the chemical equation involved in the formation of
B from A.

SQP 2012

(a) A is ethyl alcohol (ethanol) and B is acetic acid
(ethanoic acid).

(b) CH,CH,OH

Osdution__ i1 (OOH
(Ethanoic acid)

An organic compound has been obtained by
reacting an unsaturated hydrocarbon with water
in the presence of phosphoric acid. The compound
was found to burn with a blue flame. Its mixture
with water has a freezing point much below 0° C.
Identify the compound. Write the equation of the
reaction by which it was formed and the reaction of
its combustion.

0D 2013
The compound is an antifreeze, because the freezing
point of its mixture with water is below 0° C. It can
be ethanol. It can be produced by the addition of
water to ethene.

CH2 — CH2+ HQO

Ethanol
It burns according to the equation below

CH3 - CH2 - OH + 302 — 2002 + 3H20

H;PO,

CH; — CH,— OH

Ethanol

Carbon and Its Compounds

201.

208.

209.

210.

m.

212.

Chap 4

An organic compound X which is used as an
anti-freeze has the molecular formula C,HsO. X
on oxidation gives a compound Y which gives
effervescence with a baking soda solution. What can
X and Y be ? Write their structural formulae.

Foreign 2012
X is ethanol (CH;CH,OH).

Y is ethanoic acid (CH;COOH)

H H

\ \
H—-C—C—0OH

\ |

(a)

H H
Ethanol
H OH
-
n

Ethanoic acid

Write the physical properties of ethanol.

Delhi 2013, Delhi 2010
(a) Pure ethanol is a colourless liquid.
(b) Tt has a boiling point of 351 K.

(c¢) It is miscible with water in all proportions.

How can non-biodegradable nature of detergents be
reduced 7

Delhi 2012
Chemists have been able to synthesize detergents
with minimum branching in order to make
it biodegradable which will reduce the non-
biodegradable nature of detergent.

What happens when ethanol burns in air 7

Foreign 2013
Ethanol burns in air with a blue flame to form
carbon dioxide and water.
CyH;0H + 30, — 2C0,+ 3H,0 + Energy

Why are soaps not suitable for washing clothes in
hard water 7

0D 2012
Hard water contains Ca’*" or Mg”" ions which react
with soap and form scum. So, soap is not able to
form lather and goes waste.

Describe the process of making soap in the

laboratory.

Delhi 2011
Take about 50 mL of cotton seed oil in a 400 mL
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231.

238.

239.

An organic compound with molecular formula
C3H3O reacts with sodium metal to produce
hydrogen gas. Deduce the possible structure of the
compound. Write the balanced chemical equation of
the reaction.

0D 2017
QCH;CHchon + 2Na — QCH;CHQCHzoiNa

(Proanol) (sodium ethoxide)
+ H,(g)
The possible structure of compound is propanol.

H H H

| | |
H-C—-C—-—C—0—H

| | \

H H H

Name the compound formed when ethanol is
heated in excess of conc. sulphuric acid at 443 K.
Also write the chemical equation of the reaction
stating the role of conc. sulphuric acid in it. What
would happen if hydrogen is added to the product
of this reaction in the presence of catalysts such as
palladium or nickel ?

0D 2016

When ethanol is heated in excess of conc. H,SO, at
443 K, ethene is formed.

Conc. H,SO,
443 K

CH,;CH,OH

(Ethanol)

CH2 - CH2 + HQO

Ethene

Concentrated sulphuric acid acts as a dehydrating
agent.

Ethene reacts with hydrogen when heated in the
presence of catalyst palladium or nickel to form
ethene.

Ni, or Pd

T Cotelyst) CH;— CH;

(Catelyst (Ethane)

CH2 - CHQ + HQ

(Ethene)

Write three different chemical reactions showing the
conversion of ethanoic acid to sodium ethanoate.
Write balanced chemical equation in each case.
Write the name of the reactants and the products
other than ethanoic acid and sodium ethanoate in
each case.

Delhi 2015

Sodium Sodium ethanoate

carbonate

CH;3;COOH + NaHCO;3; — CH3COONa + H,0 + CO,
Sodium
hydrogen

carbonate

Carbon and Its Compounds

240.

4.

242.

243.

Page 159

CH;COOH + NaOH — CH3COONa + H,O

Sodium
hydroxide

2CH;COOH + 2Na — CH;3;COONa + H,O

Sodium

An organic acid X is a liquid which often freezes
during winter time in cold countries. It has molecular
formula Cy;H,0,. On warming with ethanol in the
presence of a few drops of conc. H,SO, a compound
Y with sweet smell is formed.

(i) Identify X and Y.
(i) Write chemical equation for the reaction involved.

Delhi 2016

(i) Compound X is CH3;COOH. Compound Y is
CH;COOCH,CH;

(i) CH;COOH + C,H;0H

Conc. H,S0,

CH;CO0C,H;+ H,O

Write chemical equations along with necessary
conditions for the following changes to take place :

(i) Ethanol to ethanoic acid.
(ii) Ethanoic acid to sodium acetate.
(iii) Methane to chloromethane.
0D 2017, Foreign 2011
(i) CH,CH,OH CH,COOH
(i) CH;COOH + NaOH — CH;COONa+ H,0O

(iii) CH, + Cl, Sunlight

Alk. KMnO ,+ Heat
A AT R S

CH;Cl+ HCl

(a) What is denatured alcohol ?
(b) How many covalent bonds does a molecule
of ethane (C,Hg) have? Draw its structure to
justify your answer.

Foreign 2016
When ethanol is mixed with methanol or some
poisonous substances such as copper sulphate,
pyridine etc. it becomes unfit for drinking. Such
an alcohol is called denatured alcohol.

Seven single covalent bonds;

H H

\ \
H-C—-C—H

|

H H

(a)

Complete the following reactions and name the
main product formed in each case :

(1> CHgCHQ OH Alkaline KMnO

NaOH

(i) CH,COOC,H;
(iii) CH, + Cl,

Sunlight
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220. (i)

sweet smelling compound ‘C’ is formed.

(1) Identify ‘B’ and ‘C’.

(2) State the role of acid in this reaction.

(3) Write chemical equation for the reaction

involved.
0D 2023

(i) Compound A- Acetic acid/ CH;COOH

Nature: Its nature is acidic.

Name of the functional group: COOH

Chemical equation :
CH3;COOH (aq) + NaOH(aq) » CH;COONa(aq) + H,O(1)

(ii) (1) B — Ethanol(C,H;OH)
C — Ethyl acetate

(2) Role of acid : It is a catalyst which will
speed up the process and esterification will
proceed speedily and complete on time.

(3) Chemical equation :

conc.H,SO
C,H;0H + CH;COOH :
Ethanol Acetic acid
or or
Ethyl alcohol Ethanoic acid
CH;COOC,H,+ H,0

Ethyl ethanoate
or
Ethyl acetate

Name the compound formed when ethanol is
heated at 443 K in the presence of conc. H,SO,
and draw its electron dot structure. State the
role of conc.H,SO, in this reaction.

(ii) What is hydrogenation? Explain it with the
help of a chemical equation. State the role of
this reaction in industry.

0D 2023

(i) Ethyl alcohol is converted into Ethene by
heating Ethyl alcohol (C,H;OH) in the presence
of concentrated Sulphuric acid (HQSO4).

The chemical reaction is as follows :

CH;CH,OH —2%% , off, — CH, + H,0O

160 —170°C

Electron dot structure of Ethene :

@ﬁ %@P

Role of Conc. H,SO,: Concentrated sulphuric
acid (conc.H,SO4) acts as a dehydrating agent
in the conversion from ethanol to ethane . It
helps in removing water molecule.

Carbon and Its Compounds

2.

222.

Chap 4

(ii) Hydrogenation: The process in which unsatu-
rated compounds reacts with hydrogen in the
presence of nickel (as a catalyst) to form satu-
rated compounds are called hydrogenation.

R R

AN

C=C+H,

R R
Ni/PYPd o b L

|
R R

Role in industry: This reaction is commonly
used in the hydrogenation of vegetable oils.
Vegetable oils have long unsaturated carbon
chains, which are converted into vegetable ghee
i.e., saturated fatty acids.

“Carbon forms strong bonds with most other
elements making the compounds exceptionally
stable.” Give reason to justify this statement.

SQP 2021, Delhi 2014

Carbon has 4 electrons in its outermost shell and
requires 4 more electrons to attain a noble gas
electronic configuration. It cannot form an ion, as a
huge amount of energy is required for the removal
of 4 valence electrons. The ion thus formed will
have 6 protons and 2 electrons, which will make
it highly unstable, Carbon cannot form an ion, as
its nucleus with 6 protons cannot 10 electrons due
to inter electronic repulsion. So, carbon achieves a
noble gas electronic configuration only by sharing
its 4 valence electrons with other elements. Thus, it
forms compounds mainly by covalent bonds.

The two main reason for carbon forming a large

number of compounds are as follows :

(a) Catenation : It is the ability of carbon to form
bonds with other carbon atoms; this results in
compounds having long branched chains and rings.

(b) Tetravalency : Carbon has 4 valence electrons,
so it is capable of forming covalent bonds with
4 other atoms.

Which compounds are called (i) alkanes, (ii) alkenes
and (iii) alkynes? C,H, belongs to which of these?
Draw two structural isomers of this compound.

0D 2019

(i) The hydrocarbons in which carbon atoms are

connected by only single covalent bonds are
called alkanes.

(ii) The hydrocarbons in which carbon atoms are
connected by double bond are called alkene.
(iii) The hydrocarbons in which carbon atoms are
connected by triple bond are called alkynes.
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(ii) When ethanol is heated with excess concentrated
conc H,50,

sulphuric acid at 443 K, it loses water and gives CH;3;COOH + C,H;0H CH;COOC,H;
ethene as a I'OdllCt Ethanoic acid Ethanol Ethyl ethanoate
; P . . . (Ester)
Chemical equation for the reaction : +H,0
Hot conc.H,S0, o Water

CH%SIEO%OH UK CH%@D? H,+ H,0 (iv) Major product is Ester and it is used in making

The concentrated sulphuric acid can be regarded perfumes/flavouring agents.

as a dehydrating agent which removes water

from ethanol. 29. (a) A compound X undergoes addition reaction
(iii) Hydrocarbon produced in the above reaction is with H, to form a compound Y having

ethene. molecular mass 30gmol —1. X decolourize

Electron dot structure: bromine water and burns with a smoky flame.

Identify X and Y and write chemical equations
of the reactions involved.

/’\\/'\\ (b) Write the structural formulae of
RENLT (i) Butanone and
- e ~ (ii) Pentanoic acid.

DTSRI R S (¢) Would you be able to check if water is hard by
using a detergent 7 Give reason to justify your
28. The formulae of four organic compounds are given AnSwer.
below:
A B c D Comp 2020
C,H, CH;COOH C,H;OH C,H; (a) X = Ethene
(i) Which one of these compounds 4, B, C' or D Y = Ethane
is a saturated hydrocarbon? CH, = CH,+ H,;— Ni or pd — CH,— CH,
(ii) Identify the organic acid and give its structural
formula.
(iii) Which of the above compounds when heated ITI }‘I I‘{ }‘I }‘I
at 443K in the presence of concentrated H,SO, ) () H—C—C—C—C—C—Br
forms ethene as the major product? What is \ \ \ \ \
the role played by concentrated H,SO, in this H H H H H
reaction? Also write the chemical equation
involved.
(iv) Give a chemical equation when B and C' react }‘I }‘I }‘I }‘I
with each other in presence of concentrated (i) H—C—C—C—C—COOH
H,SO,. Name the major product formed and \ \ \ \
mention one of its important use. H H H H
0D 2020 Pentanoic acid

(i) D is a saturated hydrocarbon.
No we would not be able to check if water
is hard by using a detergent. It is because
}‘I 0 detergents are long ammonium or sulphonate
Structural formula of  H— C — C 7 salts of long chain carboxylic acids. The ionic
CH COOT - | \OfH ends' o.f these c.ompounds QO not form 1nsoh.1ble
3 i precipitates with the calcium and magnesium
ions present in hard water. Hardness of water
could only be checked with soaps which forms

(iii) C' is the compound. scum on reaction with hard water.

(ii) B is an organic acid. (c)

Ethanoic acid

Cont. H,SO, acts as a dehydrating agent and

250. (a) Compare soaps and detergents on the basis of
removes a water molecule from ethanol.

their composition and cleansing action in hard

hot conc. H,SO water.
C,H;OH —50 . ¢ H, 4+ H,0
Ethnaol o Ethene Water
(unsaturated
compound)

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznrt
https://cb.suraj.click/cbjescqbamznrb

NODIA

314

(¢) Carbon giving rise to large molecules.
(d) Atoms are satisfied by forming single
covalent bond.
(ii) What is catenation?
(a) It forms bonds with its bond only.
(b) Carbon decreases the molecules.
(c) Existence of an element is 2 or more forms.
(d) Carbon form bonds with other atoms of
carbon.
(iii) What is a covalent bond ?
(a) Compound contains five carbon atoms.
(b) Undergo substitution reactions with bond.
(

c) Electrons shared between atoms to

contribute an electron.
(d) Molecule adds on to the multiple bonds.

(iv) What do you mean by isomer ?
(a) Atoms have similar rights over shared
electrons.

(b) Atoms arising due to electron pair sharing.

(¢) Two or more compounds having the same
molecular formula.

(d) A three-dimensional structure.

(i) (d) Atoms are satisfied by forming single
covalent bond.

(ii) (d) Carbon form bonds with other atoms of
carbon.

(iii) (c) shared between

contribute an electron.

Electrons atoms to

(iv) (¢) Two or more compounds having the same
molecular formula.

Study the table related to carbon compounds and
answer the questions that follow :

General Cn,H2n CnH2n—2 CnH2n+2
Formula

IUPAC Alkene | Alkyne Alkanes
name of the

homologous

series

Characteristic | Double | Triple Single bond
bond type bond bond

Carbon and Its Compounds

315.

Chap 4

IUPAC name
of the first
member of
the series

Ethene | Ethyne | Methane

Type of Addition | Addition | Substitution

reaction with

chlorine

(i) Which of the following compound is the next
homologous of C,Hg?

(a) C5H12 (b) C5H10
(c) CsHg (d) None of these
(ii) Write the general formula of Butane and

Hexene?

(iii) Write the TUPAC name of third member of
homologous series of alkynes.

(iv) Which of the following compound will contain
triple bond?

(a) CyHyy
(C) CQHG

(b) C,H,

(i) (b) CsHu
(i) CiHy ,CoHiy
(iii) Propyne (CH;—C = CH)
(iv) (d) C5H,
i
H*CEC*(F*H
H

Read the following case based passage and answer
the questions given after passage.

In diamond, each carbon atom is bonded to four
other carbon atoms by a single covalent bond.
This is why a diamond is a rigid, compact, three
dimensional structure and is very hard to break. It
is a bad conductor of heat and electricity, as there
are no free electrons present in it. On the other
hand graphite contains free electrons, it is a good
conductor of heat and electricity. Lead pencils
contain graphite encased in a wooden covering.
A fullerene molecule consists of 60 carbon atoms
arranged in pentagons and hexagons, like in a
standard football. In carbon compounds, different
compounds are formed with different structures
with the same molecular formula. These compounds
are called isomers and the phenomenon is called
‘isomerism’. Carbon compounds in which all the
four valencies of carbon atom are satisfied by
forming single covalent bonds are known saturated
carbon compounds.
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252. (a)

(b)

253. (a)

Carbon and Its Compounds

Draw electron dot structure of methane

molecule.

Identify the functional groups present in the
following compounds :

(i) CyH:O

(ii) C,H,O

A mixture of oxygen and ethyne is burnt for
welding. Why do you think a mixture of ethyne
and air is not used for welding ?

Comp 2019
Methane CH,
(i) CyH:O
CH; — CH,— OH —»  Functional  group

—OH (alcohol)
CH; — O — CH; — Functional group —O —
(ether)

(ii) C,H,O
i
CH;—-C—-H -~ Functional group
- — CHO (Aldehyde)
OH
CH,=C < — Enol
H
Because  ethyne  undergoes  incomplete

combustion in air and gives a sooty flame in
oxygen. Ethane gives a clean flame with high
temperature (3000°C) because of complete
combustion and it is not possible to attain such
a high temperature with air.

Carry out the following conversions giving
complete conditions for the reaction to take
place in each case :

(i) Ethanoic acid from Ethanol
(ii) Ethane from Ethene
(iii) Ester from Ethanoic acid and ethanol

Also state the names given to all the above
conversions.

(b)

(a)

Page 163

Detergents are preferred over soaps. Why 7
(Give one reason)

SQP 2019, Foreign 2012

(i) Ethanoic acid from ethanol by the oxidation

of ethanol in presence of oxidising agent like

acidified potassium dichromate or alkaline
potassium permanganate.

Acidified K,Cr,0O;+ Heat
C 2 H 5 OH (Or alkaline KmNO, + Heat)

CH,COOH
(i)

On catholic hydro generation in presence of
Nickel catalyst, ethane gives ethane.

CH2 _ CHQ + H2 Ni— Catalyst CH; o CH‘{

o

I
(iii) CHs — C — OH + HO — CH,CHj

(0]
[
CH; — C—- 0O - CH,CH;+ H,0
Detergents are preferred over soaps because

(i) Detergents can be used in hard water
whereas soaps fail to do so.

(ii) Detergents have strong cleansing action.
(iii) They form more lather than soap.

Explain why carbon forms covalent bond? Give
two reasons for carbon forming a large number
of compounds.
Explain the formation of ammonia molecule.
2019
Carbon has electronic configuration 2, 4. It
could gain four electrons forming C*~ anion or
lose 4 electrons to form C*' cation. Both are
not possible due to energy considerations.
Carbon overcomes this problem by sharing
electrons and forming covalent compounds.
Two reasons for forming large number of
compounds are:

(i) Catenation.

(ii) Tetravalency.

Formation of NH; molecule :

The electronic configuration of N - 2, 5

The electronic configuration of H - 1

Ammonia molecule
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232.

233.

234.

more number of soap molecules. With lot of rinsing,
the water washes away the soap molecules and move
with dirt attached to them.

What is an oxidizing agent 7 What happens when
an oxidizing agent is added to propanol ? Explain
with the help of a chemical equation.

Delhi 2016

(i) It is a substance which can give oxygen to other

substances.
Alkaline KMnO,
+ Heat
or Acidified K,Cr,O
+ Heat
CH;;—CH2—(HJ—OH
O

(i) CH;— CH,— CH,— OH

Propanoic acid

(iii) Propanol is oxidised to propanoic acid.

When ethanol reacts with ethanoic acid in the
presence of conc. HySO,, a substance with fruity
smell is produced. Answer the following :

(i) State the class of compounds to which the fruity
smelling compounds belong. Write the chemical
equation for the reaction and write the chemical
name of the product formed.

State the role of conc. H5SO,.

Foreign 2017, Delhi 2014
(i) Esters

0]
I conc. H,SO
CH; - C - OH — CH;CH,OH
P
CH; - C—-0—-CH;—CH;+ H,0

Chemical name of product-ethyl ethanoate.
(ii) Conc. H,SO, acts as a dehydrating agent.
It helps in the removal of water formed in the

reaction.

When ethanol reacts with ethanoic acid in the
presence of conc. H,SOy, a substance with fruity
smell is produced 7 Answer the following :

(i) State the class of compounds to which the fruity
smelling compounds belong. Write the chemical
equation for the reaction and write the chemical
name of the product formed.

State the role of conc. H,SO, in this reaction.

Foreign 2016

(i) The class of compounds to which the fruits
smelling compound belong is Esters.

Carbon and Its Compounds

235.

236.

Chap 4

CH;COOH + C;H;0H — %> CH,COOC;H;
(Ethanoic acid) Ethanol Ethyl ethanoate

(Ester)

+ H,O

C3H.COOH + C,H;0H — %> C,H,COOC, H,
Butanoic acid Ethanol Ethyl ethanoate

+H,0

(ii) The role of conc. H,SOy in this reaction is of a
catalyst.

(i) Chemical properties of ethanol is different from
methyl ethanoate. Justify the statement with
proper reason.

(ii) Methyl ethanoate is used in making perfume.
Justify.

(iii) Ethanol is converted into ethene with excess of
hot concentrated H,SO,. Justify with the help
of chemical equation.

Foreign 2017

(i) Ethanol reacts with sodium metal, methyl
ethanoate does not. They differ in functional
group. Therefore, differ in chemical properties.

(ii) Tt is because it has pleasant fruity smell.
(i) CH;CH,OH — ™% > CH, = CH, + H,O

Ethanol gets dehydrated with conc. H,SO, to form
ethene and H,O.

(a) Define the term functional group. Identify group
present in
O

I
() H—C—H

H OH
|

(i) H—C—C=0
|
H

What happens when 5% alkaline KMnO,,
solution is added drop by drop to warm ethanol
taken in a test tube ? State the role of alkaline
KMnO, solution in this reaction.

SQP 2016, Delhi 2011

It is an atom or group of atoms or reactive
part of compound which largely determine the
chemical properties of compound.

(i) Methanal, (ii) Ethanoic acid.

KMnO,/KOH

CH;COOH
+H,0
Alkaline KMnO, acts as oxidising agent.

CH,CH,OH + 2[0]
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238.

259.

ions from the soap molecules forming an insoluble

substance called scum.

Problems that arise due to use of detergents instead

of soap :

(i) Detergents
accumulate in
pollution.

being non-biodegradable
the environment

they
causing
(ii) The entry of detergents into food chain leads
to bioaccumulation in living beings and tends
toward health issues.

Differentiate  between  esterification  and

saponification giving one example of each.
Write any two advantages of detergents over
soaps.

Delhi 2016, Foreign 2012
Esterification reaction : The process of formation
of an ester by the reaction of carboxylic acid and
an alcohol in presence of concentrated sulphuric
acid is called esterification reaction.

O
|

............

Ethanol
(An alcohol)

Ethanoic and
(A carboxylic acid)

(@)
Conc. H,SO, J
CH,— C— OCH,CH,+ H O
Heat 3 2 3 2
Ethyl ethanoate
(An ester)
Saponification : Esters react in presence of

an acid or base to give back the alcohol and
carboxylic acid. This reaction is known as
saponification.

CH;3;COOC,H;

NaOH

C,H;OH + CH;COOH

Advantages :

(i) Detergents can be used even in hard water.

(ii) They can be used even in acidic medium.

(iii) They produce lather much more easily than
soaps.

(iv) The cleansing power of detergents is much
higher than that of soaps.

(v) They are more soluble in water than soaps.

What are covalent compounds? Why are they
different from Ionic compounds 7 List their three
characteristic properties.

Delhi 2017
Covalent Compounds : The compounds containing
covalent bonds are known as covalent compounds.

Differences between Ionic and Covalent Compounds

Carbon and Its Compounds

260.

261.

Page 165

Covalent
Compounds

Ionic Compounds

Covalent
compounds  have

1. | They have high melting
points and high boiling

point. usually low melting
points and boiling

points.
2. | They conduct electricity | They do not

when dissolved in water
or melted.

conduct electricity.

3. | They are usually soluble
in water.

They are usually
insoluble in water
(except, glucose

sugar, urea, etc.)

Characteristic properties of covalent compounds
(i) They have low melting and boiling points.
(ii) They do not conduct electricity.

(iii) They are usually insoluble in water but they are
soluble in organic solvents.

An organic compound with molecular formula
CyH,0,, produces brisk effervescence on addition
of sodium carbonate bicarbonate.

(a) Identify the organic compound
b)

(b) Name the gas evolved.
(c) How will you test the gas evolved ?
(

d) Write a chemical equation for the above
reaction.

(e) List two important uses of the above compound.

Foreign 2016

ethanoic acid

The organic compound is

(CH;COOH).
(b) The gas evolved is carbon dioxide.
(c) Pass the gas evolved through lime water. If lime
water turns milky, the evolved gas is carbon
dioxide.
CH;COOH + NaHCO3; — CH3;COONa + CO,
+H,0

Ca(OH)Z + 002 — 03003 + HQO

(e) (i) Dilute solution of ethanoic acid is used to
preserve pickles.

(ii) On reaction with alcohols it produces ester,

which is used in making perfumes and as a
flavouring agent.

Why does carbon form largest number of
compounds 7 Give two reasons.
Why are some of these called saturated and the
other unsaturated compounds ?
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244

245.

246.

Comp 2017
CH;COOH

Ethanoic acid

Alkaline KMnO

(a) (i) CH,CH,OH

NaOH

+C,H;OH
Ethanol
(iii) CH, + Cl, —"™™ "> CH,Cl + HCI

Chloromethane

An organic compound X is an essential constituent
of wipe and bear. X isresponsible for the intoxication
caused by these drinks. Oxidation of X yields an
organic acid Y which is present in vinegar. Name
the compounds X and Y and write their structural
formulae.

Comp 2016
The compound X is ethanol (C.H;OH) while YV is
ethanoic acid (CH;COOH).

Structural formulae :

H H H O

I Il
H—C—C—O0OH H—-C—C—0H

| \

H H H

Ethanol Ethanoic acid

(a) Draw the structure of ethyne (C,H,).
(b) List any two differences between soaps and
detergents.

0D 2017, Foreign 2012
(a) H—-C=C-H
(b) (i) Soaps are sodium salts of long chain fatty
acids, whereas detergents are sodium
or potassium salts of sulphonic acids of
hydrocarbons.
(ii) Soaps cannot be used with hard water but
detergents work well with both hard and
soft water.

FIVE MARKS QUESTIONS

(i) Define a series of carbon

compounds.

homologous

(ii) Why is the melting and boiling points of C,H,
higher than that of C;H, or C,H,?

(iii) Why do we not see any gradation in chemical
properties of a homologous series compounds?

Carbon and Its Compounds

241.

Chap 4

(iv) Write the name and structures of
(a) aldehyde and
(b) ketone with molecular form C,H,O.

0D 2024
(i) A homologous series is a series of compounds
with the same general formula and same
functional group and the adjacent numbers of
which differ by CH, 14 mass unit.
CH, CH, and CH, belong to the same
homologous series. As the molecular mass
increases in any homologous series, gradation in
physical properties is seen. Melting and boiling
points increase with increasing molecular mass.
(iii) Since the functional group remains the same
in all the members of a homologous series, any
gradation in their chemical properties is not

seen.
H H o
(iv)  Aldehyde : Hf(‘;f(‘;fy;fH
W
Propanal
H o H
Ketone:  H— O G C—H
Wooow
Propanone

(i) Write the name and structure of an organic
compound “X” having two carbon atoms in its
molecule and its name is suffixed with -ol”,

(ii) What happens when ‘X’ is heated with excess
concentrated sulphuric acid at 443 K? Write
chemical equation for the reaction stating the
conditions for the reaction. Also state the role
played by concentrated sulphuric acid in the
reaction.

(iii) Name and draw the election dot structure of
hydrocarbon produced in the above reaction.

0D 2024
(i) Structure of organic compound

H H

| |
X'=H—-C—C—0—H

\ \

H H

Name of organic compound X' = Ethanol

Downloaded From www.mcqgpt.com


https://cb.suraj.click/cbjescqbamznlt
https://cb.suraj.click/cbjescqbamznlb

Chap 4

(b)

265. (a)

266. (a)

Carbon and Its Compounds

(i) Ethanol is used in the preparation of
tincture iodine because it acts as a solvent.

(ii) Ethanoic acid is used in the preservation of
pickles as it kills bacteria.

An organic compound A is widely used as a

preservative in pickles and has a molecular

formula C,H,0O,. This compound reacts with
ethanol in the presence of a mineral acid to

form a sweet smelling compound B.

(i) Identify the compound A.

(ii) Which gas is produced when A reacts with
sodium carbonate? Write the balanced
chemical equation for the reaction involved.

Write the names of :

(i) CH;CH,Br

(i) CH3— CH = CH.,.

Delhi 2017, Foreign 2014

(i) Ethanoic acid.

(ii) COj is produced.
2CH;COOH + Na,CO3; — 2CH3;COONa

+H,0 + CO,

(i) Bromoethane

(ii) Propene

Answer the following questions in one sentence

or one word :

(i) What type of organic compounds show
substitution reaction 7

(ii) How will you convert
unsaturated hydrocarbon 7

ethanol into

(iii) How is carboxylic acid different from
mineral acids ?

With the help of electron dot representation
explain the formation of O, molecule.

Delhi 2016
(i) Saturated hydrocarbons or
(ii) Dehydration of alcohols with excess
concentrated sulphuric acid at 443 K
produces unsaturated hydrocarbons.

CQHSOH Hot conc. H,SO, CH2 _ CH2+H20

(iii) Mineral acids are strong acids because
they completely ionize, whereas carboxylic
acids are weak acids as they do not ionize
completely.

Atomic number of oxygen = 8

Electronic configuration = 2,6

261.

268.

Page 167
XX XX
0%, XO Oxygen atoms
XX XX
O, molecule
0=0

Double bond between two oxygen atoms.

An organic compound A on heating with conc.
H,SO, forms a compound B which on addition of
one mole of hydrogen in presence of nickel forms a
compound C'. One mole of C' on combustion forms
two moles of COsand two/three moles of H,O.
Identify the compounds A, B and C and write the
equations for the reactions involved.

Foreign 2017
Compound A is ethanol.
Compound B is ethene.

Compound C is ethane.

Conc. H,SO,
_ >

C,H,0H
CH,= CH,+ H, ——> CH, — CH,

HQC - CH2

Identify the compounds A to E in the following
reaction sequence :

CH;CH,OH

KMnO,/KOH
dil, HC1

A+H,0

Conc. H,SO,

b) CH;CH,OH + A B+H,0
¢) B+NaOH — C'+ CH;CH,OH

A+ NaHCO; — C+ D+ H,0

e) CH,;CH,OH + E — CH,;CH,ONa + H,

Delhi 2016
(a) CH;CH,OH — 4" > CH,COOH + H,0
o A
(b) CH3;CH,OH + CH;COOH C"HC-AHzSQ
A
O

|
CH;CH, - C -0 - CH3+ H,0
B

I
CH;CH; — Q — C — CH; + NaOH A
CH;}COON& + CH;CHon
C
CH;COOH + NaHCO; — CH;COONa + CO,
B

+H,0
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(b)

()

(d)

251 (a)

Carbon and Its Compounds

What happens when ethanol is treated with
sodium metal? State the behaviour of ethanol
in this reaction.

) Draw the structure of cyclohexane.

Name the following compound.

H

|
H—-C—C—H

|-

O H

0D 2020, Foreign 2015
Soaps are potassium or sodium salts of a carboxylic
acid having a long aliphatic chain attached to it.
They are surfactants (compounds that reduce
surface tension between a liquid and another
substance) so, help in the emulsification of oils
in water. They are not effective in hard water
and saline water. Detergents are the potassium
or sodium salts of a long alkyl chain ending with
a sulphonated group. They are soluble in hard
water. This solubility is attributed to the fact
that the sulphonated group does not attach itself
to the ions present in hard water.
When ethanol is treated with sodium metal,
sodium ethoxide is obtained with the liberation
of hydrogen gas. Sodium is an alkali metal, its
standard reduction potential is low. Hence it
can displace hydrogen from alcohol.
2CH; — CH, — OH + 2Na
- 2CH;— CH,; — ONa+ H,
Ethanol acts as an oxidising agent in the
reaction as :
(i) There is increase in oxidation number of
sodium.
(ii) Since sodium is an electro-positive element,
its addition in ethanol will reduce ethanol.
Structure of cyclohexane
H H
X X

Hy

Acetaldehyde or Ethanal

Write the names and structures of (i) an alcohol,
and (ii) an aldehyde with four carbon atoms in
their molecules.

Chap 4

(b) List two differences between saturated and

unsaturated hydrocarbons

Comp 2020

(a) (i) The Name of an alcohol with four carbon

atoms in its molecule is butanol. The
structure of butanol is as follows:

H H H H

\ \ \ \
H-C—-C—-—C—-C—0—H

[N I B

H H H H

H H H O
| | Il
(i) H—C—C—C—C—H
\ \ \
H H H

(b) The hydrocarbon in which all the consecutive

carbon atoms are linked by single bonds are
called Saturated hydrocarbons.

The hydrocarbons in which consecutive carbon
atoms are linked by at least one double or triple
bonds are called Unsaturated hydrocarbons.
Since the type of bond between carbon atoms in
both types is different, certain differences arise
in their properties.

These differences are as follows :

Differing | Saturated Unsaturated
character | hydrocarbons hydrocarbons
Type of | All single | At  least  one
c-¢C covalent bonds. | double or triple
bond No pi bonds bond. Have one or

two pi bonds.
Hybrid- All in sp® sp?, sp
ization of
C atom
Reactivity | Less reactive More reactive less
and more stable stable.
stability
General C,Hy, o C,H,,_, for
formula alkynes and

C,H,, for alkenes
General H H H H
structure q é C‘i H \C =C 4

IR
H H Ethene
Ethane
H- C = C - HEthync
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2.

Delhi 2017

H O
Il

(a) H—C—-C—OH
\
H

(b) Ethyl ethanoate/Ethyl acetate

(¢) CH,+ Cl, —"™" , CH,Cl+ HCI

CZHSOH + 302 Combustion 2002 + 3H20

(a) Complete the following reactions and name the
main product formed in each case :

(i) CH3;COOH + NaOH — ...... + e
(ii) CoH;OH+ 0, — ... + o
“)cm\ﬁic/ﬂm CH Ni
iii =
yd N 2 Catalyst
CH, CH, 216,

(b) What is covalent bond ? How many such bonds
are present in ethane ?

Write two

compounds.

characteristic features of covalent

OD 2016, Delhi 2012
(a) (i) CH;COOH + NaOH — CH,COONa + H,0

Sodium
ethanoate
ii CQH5OH+02—> COQ+H20+ Heat
Carl
dioxide

+ Light
m)cm\nzc/ﬂm +H
CH, yd N CH, 2 Catalyst
Hexene

H:sc \ / CH:s
C—C
H:sc/ | | \CH:s
Hexane

(b) Bonds which are formed by sharing of an
electron pair between two atoms are known as
covalent bonds. Seven single covalent bonds are
present in ethane.

The properties of covalent compounds are :

(a) They have low melting and boiling points.

(b) They are generally gaseous or liquid substances.

(¢) They are bad conductors of electricity and heat.

(d) They are of two types—polar and non-polar
covalent compounds.

7.

Carbon and Its Compounds

(b)

Page 169

215. (a) Write a chemical equation for the combustion of

ethanol.

List any two differences between saturated and
unsaturated carbon compounds.

Foreign 2017

CH;CH,0H + 30, — 2C0O,+ 3H,0

+ heat and light.
Compounds of carbon that have only single
bonds between the carbon atoms are called
saturated compounds.
They usually burn with a clean blue flame.
Compounds of carbon which contain double or
triple bonds between the carbon atoms are called
unsaturated compounds. These compounds are
more reactive than saturated ones. They burn
with a sooty flame.

Complete the following reactions stating the
main products formed in each :
(1) CH;; i CH _ CHZ + Hz Ni— catalyst

Write the mnext homologue of propanol
(CH,CH,CH,OH) and butanal
(CH,CH,CH,CHO).

0D 2016, Delhi 2010

Ni— catalyst

CH;CHQCH3

Propane

ii 202H5OH + 2Na — 2CzH5ON& + Hz
Sodi
ethoxide

Sodium ethanoate

+H,0 + CO,
Next homologue of propanol (Butanol)
CH,CH,CH,CH,0H
Next homologue of butanal (Pentanal)

CH,CH,CH,CH,CHO

Define catenation. Why no other element
exhibits the properties of catenation to the
extent seen in carbon compounds 7

Name the type of compound formed by the
reaction of an organic acid and an alcohol.
Write the chemical equation for the reaction
involved.

0D 2015

The self-linking property of an element due to
which a large number of its atoms can be linked
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256.

To acquire noble gas configuration, each of the
three hydrogen atoms share their 1 electron
with nitrogen to form three covalent bonds and
make Ammonia molecule an ammonia molecule
(NH,).

(a) Give a chemical test to distinguish between
saturated and unsaturated hydrocarbons.

Name the products formed when ethane burns
in air. Write the balanced chemical equation
for the reaction showing the types of energies
liberated.

(¢) Why is reaction between methane and chlorine
in the presence of sunlight considered a
substitution reaction.

0D 2017

(a) Br, water test : Bro—water is a brown coloured
liquid.
Unsaturated hydrocarbons give addition
reaction with Br,, so the colour of Br,—water
gets decolourised.

Saturated hydrocarbons do not react with Br,
—water, so the colour of Bro—water does not
get decolourised.

On burning ethane in air, the products obtained
are carbon dioxide and water along with heat
and light.

+ Heat + Light.
(¢) Methane reacts with chlorine in the presence of

sunlight to form chloromethane and hydrogen
chloride.

CH, + Cl,

Sunlight CHSCI + HCI

Chloro methane

With the excess of chlorine, all the four hydrogen
atoms of methane are replaced by chlorine
atoms to form carbon tetrachloride (CCl,). This
reaction is comnsidered as substitution reaction
because hydrogen of methane is substituted by
chlorine.

Why are certain compounds called hydrocarbons?
Write the general formula for homologous series of
alkanes, alkenes and allkeynes and also draw the
structure of the first member of each series. Write
the name of the reaction that converts alkenes into
alkanes and also write a chemical equation to show
the necessary conditions for the reaction to occur.

0D 2016

Certain compounds are called as hydrocarbons
because they are formed mainly from carbon and
hydrogen.

Carbon and Its Compounds

251.

Chap 4

Formula for homologous series of alkanes : C,Hs, .
Formula for homologous series of alkenes : C,Hs,
Formula for homologous series of alkynes : C,H,,_»
Hydrogenation converts alkenes into alkane.

Pt/Pd/Ni

CH,= CH,+ H, CH;— CH;
Dihydrogen gas adds to alkene in the presence of
finely divided catalysts like platinum, palladium or
nickel to form alkanes.

Soaps and detergents are both types of salts.
State the difference between the two. Write the
mechanism of the cleaning action of soap. Why do
soaps not form lather with hard water ? Mention
any two problems that arise due to the use of
detergents instead of soaps.

Delhi 2017
Soap Detergents

1. | Soaps are sodium or | Detergents are
potassium  salts of | ammonium or
long chain carboxylic | sulphonate salts of
acids. long chain carboxylic

acids.

2. | Soaps  have lesser | Detergents have
cleansing action or | better cleansing
quality as compared | action as compared
to detergents. to soaps.

Cleansing action of soap : When soap is dissolved in
water, it forms a colloidal solution. In this colloidal
suspension the soap molecules cluster together to
form micelles and remain radially suspended in
water with the hydrocarbon end towards the center
and the ionic end directed outward.

The dirt particles always adhere to the oily or
greasy layer present on the skin or clothes when
a dirty cloth is dipped into a soap solution, the
non-polar hydrocarbon and of micelles get attached
to the grease or oil present in dirt and polar and
remains in water layer.

The mechanical action of rubbing subsequently
dislodges the oily layer from the dirty surface
shaping it into small globules. A stable emulsion of
oil in water is formed. The emulsified oil or grease
globules, bearing the dirt can now be readily washed
with water.

Soaps do not form lather when the water is hard.
When soap is added water, calcium and magnesium
salts present in water displace sodium or potassium
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Ethanol
+CH;COONa
(b) (i) Butanone,
(ii) Ethyl ethanoate

Functional group : Keto and ester respectively.

(a) Complete the following reactions and state the
main product formed in each case :

(1) CH_1 + Clz Sunlight
(ii) CH,CH,OH —=2o0

(b) State in brief a chemical test to distinguish
between ethanol and ethanoic acid.
Foreign 2014

CH;Cl + HCl

Chloromethane

Conc. H,80, CHZ — CI_I2 + HZO

43K Ethene

Sunlight

(a) (i) CH,+ Cl,
(ii) CH,CH,OH

(b) Ethanoic acid reacts with NaHCO; and forms
brisk effervescence of CO,, but ethanol does
not react with NaHCO ;.

(a) Amongst soaps and detergents which can work
effectively in hard water and why ?

(b) Name the salts which cause hardness of water.

(¢) What change will you observe if you test soap
with litmus paper (red and blue).

Delhi 2015, SQP 2014

(a) Detergents work more effectively in hard water.
They are ammonium or sulphonate salts of long
chain hydrocarbons. The charged ends of these
compounds do not form insoluble precipitate
with calcium and magnesium ions present
in hard water while soaps form an insoluble
precipitate with hard water which hinders the
cleansing action. Thus, they do cleansing more
effectively.

(b) The salts that lead to hardness of water
are chlorides and sulphates of calcium and
magnesium i.e., CaCl,, MgCl,, CaSO,, MgSO,.

(c) Soap solution will turn red litmus paper blue
while there will be no effect on blue litmus
paper indicating that soaps are basic in nature.

288. (I) Complete the following reactions :

Conc. H,S0,

(a) C,H;0H + CH;COOH

Sunlight

(b) CHy;+Cl, — ...+ HCI
(C) CH3CH20H Hot conc.

HQS()4 ..... 2

Carbon and Its Compounds

Page 171

(IT) State two properties of carbon which lead to
huge number of carbon compounds we see

around us.
0D 2015
(I) (a) C,H;OH + CH;COOH — 250
CH;COOC,H; + H,0
(b) CH,+ Cl, —" , CH,Cl + HCI
Hot conc.

H.S0,

(IT) (i) Catenation : Carbon has the unique ability
to form bonds with other atoms of carbon,
giving rise to large number of molecules.
This property is called catenation.

(ii) Tetravalency : Since carbon has a valency
of four, it is capable of bonding with four
other atoms of carbon or atoms of other
monovalent elements. In order to satisfy
the tetravalency, carbon can form double
or triple bond with other carbon atoms or
with oxygen, nitrogen also.

285. (a) An organic compound A is liquid at room

temperature. It is also a good solvent and has
the molecular formula C,HgO. On oxidation
gives compound B which gives effervescence
with sodium hydrogen carbonate. A reacts with
B in the presence of conc. sulphuric acid to give
another compound C', which has a pleasant
smell. Identify A and C'. Also write the chemical
equations for the reactions involved in the
formation of B and C.

(b) Draw the structures of benzene (CqHg) and
cyclohexane (CsHs).

(¢) What is the difference between vegetable oil
and animal fat ?

Comp. 2014
(a) Compound A : Ethyl alcohol (C,H;OH)

Compound C : Ester (CH;COOC,Hj)
Chemical equations :

Oxidation/alk. KMnO

) CQHASOH Acidified K,Cr,0; CH3CBOOH
Acetic acid
(11) CHgCOOH -+ C2H5OH Conc. H,S0,
B A
CH;COOC,H;+ H,0
C

Ester
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262.

(c) Which of these two is more reactive and why ?
(d) Draw the structures of the following compounds:
(i) Bromopentane
(ii) Hexanal.
Delhi 2017, Comp 2012

Carbon forms large number of compounds due to
the following reasons :

(a) (i) Catenation : Carbon forms bond with other
atoms of carbon.
(ii) Tetravalency : Carbon shares four electrons
with other atoms.

(b) Some compounds are called saturated because
they contain single bond only between two
carbon atoms while some are termed as
unsaturated because in these compounds
valency of carbon is satisfied by double or triple
bond.

(¢) Unsaturated compounds are more reactive. It is
so because they contain double or triple bond
and are less stable as compared to saturated
compounds. They react readily to satisfy their
valency with single bonds and hence to become
stable.

H H H H H

\ \ \ \ \
H-C—-C—-C—-—C—C—DBr

[ I

H H H H H

(d) (i)

H H H H H H
I

i) H—C—C—C—C—C—C=0
o
H H H H H

Write chemical equation of the reactions of
ethanoic acid with (i) sodium, (ii) sodium
carbonate, (iii) ethanol in the presence of conc.
H,SO,.

State the role of concentrated sulphuric acid in
the esterification reaction.

(b)

(c) Write one use of ethanoic acid.

SQP 2016
(a) (i) 2CH;COOH + 2Na — 2CH;COONa + H,

(i) 2CH;COOH + Na,CO; — 2CH;COONa

+COQ + H,
(ili) CH;COOH + C,H;OH — 250
CH,COOC,H; + H,0

Carbon and Its Compounds

263.

264.

Chap 4

(b) Sulphuric acid, being a strong dehydrating
agent removes water from the reaction mixture.
As a result, the reaction proceeds only in the
forward direction to form ester.

(¢) Ethanoic acid is used for making vinegar.

An organic compound A is widely used as a
preservative in pickles and has a molecular formula
CyH,0,. This compound reacts with ethanol to
form a sweet smelling compound B.

(a) Identify the compound A.

(b) Write the chemical equation for the reaction
with ethanol to form compound B.

(¢) How can we get compound A from B?

(d) Name the process and write corresponding
chemical equation.

(e) Which gas is produced when compound A
reacts with washing soda ? Write the chemical
equation.

0D 2017, Foreign 2011
A is ethanoic acid (CH;COOH).

Conc. H,SO,

CH;COOH + C,H;0H

CH;COOC,H;+ H,0
(¢) Compound A can be obtained from compound
Bby the action of an acid or a base.

Saponification :
CH;COO0OC,H;
(e) CO, gas is produced.

+H,0 + CO,

NaOH

C,H;0H + CH;COOH

Answer the following questions :
(a) Describe a chemical test to distinguish between
ethanol and ethanoic acid.
(b) Give reason for the following :
(i) Ethanol is used in the preparation of
tincture iodine.
(ii) Ethanoic acid is used in the preservation of
pickles.
0D 2016
(a) We can distinguish between ethanol and
ethanoic acid by using laboratory reagent
Na,COj solution.
(i) When Na,COj; is added to the test tube
containing ethanoic acid (CH;COOH),
CO, gas is evolved which turns lime water
milky.
(ii) When Na,COj; is added to the test tube
containing ethanol (CH;CH,OH), no gas is
evolved.
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0D 2015

(a) Propanoic acid :

H H O

\ (|
H-C—-C—-—C—0—H

\ \

H H

(b) It is because sometimes the air holes of the
burner get blocked resulting in incomplete
burning of fuel which in turn releases much
sooth that blackens the bottom of the cooking
vessels.

(¢) Micelle is a structure formed when soap
molecules get arranged and aligned along the
surface of water with the ionic end in water and
the hydrocarbon ‘tail’ protruding out of water.

Dirt particles

Na+
Hydrocarbon
tail
Na* Na* — Ionic head
Micelle

Draw the structure of :

(i) Chloropentane (C;H;;Cl)

(ii) Ethanoic acid.

(b) How is scum formed ?

(c) Write the names of the following compounds :

H H
| |
i) H—C—C—C—H
[
H O H

Carbon and Its Compounds

291.

292,

Page 173

Foreign 2014
H H H H H
[
(a) i) H—C—C—-C—C—C—20l
\ \ \ \ \
H H H H H

Chloropentane

H O
ol
(i) H—C—C—0—H
|
H

Ethanoic acid

(b) When soap reacts with hard water, the minerals
present in water react with soap and form a
white curdy substance known as scum. It
reduces the cleansing ability of soap.

(c) (i) Propanone,
(ii) Butanal.

(a) A compound X having formula C,H,0, when
treated with ethanol and a few drops of conc.
H,SO, forms a sweet smelling substance Y.
Name X and Y. Write the equation of the
reaction leading to the formation of Y from X.
What is the function of conc. H,SO, in the
above reaction?

(b) Why do soaps form scum instead of lather in
hard water ?

Comp 2015
(a) X is ethanoic acid, Y is ethyl ethanoate.

Ethanoic acid Ethyl ethanoate

Conc. H,SO, acts as a catalyst and removes
water from the product mixture.

(b) Hard water contains Ca and Mg ions which
react with soap to form insoluble salts of Ca
and Mg. These hinder lather formation. Thus
soaps form scum instead of lather in hard water.

Compound A (C,H¢O) is obtained by reacting
a compound B with water in the presence of
phosphoric acid. A burns in air with a blue flame
to form CO, and H,O. On reacting with K,Cr,O+
it produces compound C which turns blue litmus
red. Identify the compounds A, B and C. Write
the chemical equations involved in all the reactions.

Comp 2014
Compound A is obtained by addition of water to
another compound B, so it can be alcohol and B
can be an alkene. With the given molecular formula
C,HsO, A can be ethanol and B can be ethene.
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210.

n.

(e) 2CHSCH20H + 21}1& — 2CH30H20N& + H2

Write chemical equations to represent what happens
when :

(a) Ethanol burns in air.

(b) Ethanol reacts with sodium metal.

(¢) Ethanol is heated with alkaline KMnO,.

(d) Ethanol is heated with ethanoic acid in presence
of few drops of concentrated sulphuric acid.
Ethanol is heated at 443 K
concentrated H,SO,.

with excess

Comp 2017
CH‘;CHQOH + 02 — COQ+ HQO + Heat

QCchHQOH + 2Na E— QCH:;CHQON& + HQ

Alkaline KMnO

(¢) CH,CH,OH CH;COOH .
O .
] Conc. H,SO
(d) CH,;CH,OH + HO — C — CH — et
O

|
CH;}CHQ - O - C - CHS

Conc.H,S0,

(e) CchHQOH CZH4

Complete the following reactions :
Conc. H,SO,
Heat

(

(ii) CH;COOH + NaHCO; ——
(iii) CH, + Cl,

(
(

1) CHgCHQOH
1

Sunlight

. Ni
IV) CHQ = CH2 + H2 >
Alkaline KMnO

V) CQHEOH -+ 02

OD 2016, Foreign 2012
(i) CH,CH,OH —":2%0 > CH, = CH,

+CO;, 1

Sunlight

iii) CH, + Cl, CH;Cl+ HCl

iv) CH, = CH, 4+ H, — > CH; — CH;

Alkaline KMnO,

(
(
(

a) The formula of an ester is CH;COOC,H;. Write
the structural formulae of the corresponding
alcohol and the acid.

(b) (i) Mention the experimental conditions

involved in obtaining ethene from ethanol.

(ii) Write the chemical equation for the above
reaction.

Carbon and Its Compounds

213.

Chap 4

0D 2017

H H
I
(a) Alcohol : H—C — C—OH,
|
H H

H O

\ I
Acid: H—C—C—OH

\

H

(b) (i) Heating upto 443 K in the presence of
excess of conc. HySO .

Hot conc. H,SO,
443K

(ii) CH;— CH,OH CH, = CH,

+H,0

(a) What is vinegar ? Give its use.

(b) Name two properties of carbon which led to
the huge number of carbon compounds we see
around us.

()
(d)

Give a chemical test to distinguish between
butter and cooking oil.

Why does carbon form compounds having low
melting and boiling points ?

0D 2016, Foreign 2013
5 to 8% solution of acetic acid in water is called
vinegar. It is used as a preservative in pickles.
Catenation and tetravalency.
(c) Alkaline potassium permanganate can be use
to distinguish between butter and cooking
0il.Cooking oil decolorises the pink colour of
alkaline potassium permanganate whereas
butter does not. This shown that cooking oil is
unsaturated and butter is saturated
The force of attraction between carbon
compounds are not very strong. Thus, carbon
forms compounds having low melting and
boiling points.

Draw the structure of ethanoic acid.

Name the compound formed when ethanol is
heated with ethanoic acid in the presence of
conc. H,SO,.

Complete the following equations :
CH, + Cl,

C,H;OH + O,

Sunlight

Combustion
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depend on the elements other than the carbon
present in the molecule.

Catenation

Long Chain of Carbon atoms

(i) Write the name of the term used for four valency
of carbon.

(ii) Name the term used to define property of carbon
to form bond with another carbon atom.

(iii) Name the group and period to which carbon
belong.

(iv) Which of the following statements is incorrect?

(a) Valence electrons of carbon are 4.
(b) Carbon has a valency of four.

(¢) Organic chemistry forms a separate branch
of chemistry which deals mainly with
carbon and its compounds.

(d) Electronic configuration of carbon is 2, 6.

(i) The term used for four valency of carbon is
tetravalency.

(ii) Catenation is the term used to define property
of carbon to form bond with another carbon
atom.

(iii) Carbon belongs to second period and fourteenth
group of periodic table.

(iv) (d) Total electrons present in carbon are 6.
Out of these 6 electrons, 2 are present in first
shell and other four in next shell. This gives
electronic configuration of carbon to be 2, 4.
Hence, the incorrect option is (d).

Read the following case based passage and answer
the questions given after passage.
Study the table and answer the following questions :

Carbon and Its Compounds
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Table-A
S. No. Molecular Formula Name
1. CH;OH Methanol
2. CH;CHO Ethanal
3. CH;COCH; Acetone
4. CH;COOH Acetic acid
5. CH;CH; Ethane

(i) Name the functional group present in ethane.
(ii) Which functional group present in acetone ?

(iii) Give one example of carboxylic acid.
(

iv) What is the general formula of alcohols?

(i) Ethane is a hydrocarbon. It does not contain
any other atom or group other than carbon and
hydrogen.

(ii) Acetone contains ketonic functional group.

(iii) Propanoic acid (CH;CH,COOH) is an example
of carboxylic acid.

(iv) The general formula of alcohols in ROH.

Read the following case based passage and answer
the questions given after passage.

The compounds entirely consisting of carbons and
hydrogen’s are known as hydrocarbons. There are
different categories in which hydrocarbons are
divided out of which the two are :

Saturated Hydrocarbons : The hydrocarbons having
only singal bonds between the carbon atoms are
called saturated hydrocarbons. The includes alkanes
having a general formula C,H,, .. The first member
of homologous series of alkanes is methane (CH4).

Structure of methane is as follows:

Unsaturated Hydrocarbons : The hydrocarbons
having double and triple bonds between the carbons
atoms are called unsaturated hydrocarbons. This
includes alkanes and alkynes having general formula
C,H,, and C,H,,,, respectively. The first member
of homologous series of alkenes is Ethane (C,H,).
The structure of ethane is as follows: H,C = CH,.

The first member of homologous series of alkynes is
Ethyne (C,H,) having structural formula HC = CH
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(b) H
\
ZON
H—-C C—
\ |
fC\C/CfH
\
H
Benzene
H H H H
N/ N/
~ N
H aYe o H
/N /N
H H H H
Cyclohexane

(c) Vegetable oil contains unsaturated fatty acids
while animal fat contains saturated fatty acids.

286. (a) Write the names of the following compounds :

H H H H O
\ \ \ \ I
(a H—C—C—C—-C—C—H
[ I B
H H H H

H H
| |
(b)) H—C—-C—-C=C—H
| |
H H
(b) Write the chemical equations for the following
reactions
1. Ethene is made to react with hydrogen in
the presence of nickel catalyst.

2. Ethanol is heated with alkaline KMnO .
3. Sodium carbonate is made to react with
ethanoic acid.
OD 2014, Foreign 2014
) Pentanal,
(b) Butyne.
CH, = CH,+ H,

Ethene

Nickel
Catalyst

CH; — CH;

Ethane

Alkaline KMnO ,+ Heat
or Acidified K,Cr,0-+ Heat

CH;COOH

3. Na,CO;+2CH;COOH — 2CH;COONa
+CO,+ H,0

2. CH;CH,OH

281. (a) Write the molecular formula of an organic

compound having its name suffixed with ‘—ol’

Carbon and Its Compounds
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and having two carbon atoms in the molecule.
With the help of balanced chemical equation
indicate what happens when it is heated with
excess of concentrated H,SO .
(b) Write names of the following compounds :
(i) HCOOH
(il) CH,COCH,CH;.
(c¢) Explain why carbon generally forms compounds
by covalent bonds.
Delhi 2015
(a) Ethanol.
Molecular formula : C,H;OH.
When it is heated with excess of concentrated
H,SO,, ethene is formed.

Conc. H,SO,
Heat

CH;CH,OH

Ethanol
(b) (i) Methanoic acid,
(ii) Butanone.

CH2 - CHQ

Ethene

(c) Carbon generally forms covalent compounds
because carbon can neither donate nor accept
four electrons for completing its octet. So, it
shares its four electrons with other atoms
forming covalent bonds.

(a) Draw and write the names of any two structural
isomers of C;H;,.

(b) Discuss the drawback of using soaps over
detergents for cleansing process.

Delhi 2014
(a) Structural isomers of CsHs :
(i) Pentane
CH; — CH,— CH,— CH,— CH;
(ii) 2-methylbutane
CH;
CH; — (‘jH — CH,—- CH,— CH;

(b) Soaps form an insoluble substance called scum
with hard water. This is due to its reaction
with the calcium and magnesium salts which
cause the hardness of water. Thus, a larger
amount of soap needs to be used. This is the
main drawback of using soap over detergents for
cleansing process.

(a) Draw the structure of acid

(C,H;COOH).

propanoic

(b) Why do the bottoms of cooking vessels get
blackened ?

(c) What is a micelle ? Draw a labelled diagram of
micelle.
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e Take 1 mL ethanol (absolute alcohol)and 1 mL
glacial acetic acid along with a few drops of
concentrated sulphuric acid in a test tube.

e Warm in a water-bath for at least five minutes
as shown in Figure.

e Pour into a beaker containing 20-50 mL of
water and smell the resulting mixture.

Test tube
containing
reaction
mixture
~— Beaker
«g Water

Tripod
stand

Bruner

(i) Which one is stronger acid, HCI or ethanoic
acid?

(ii) What is glacial acetic acid ?

(iii) Name the reaction which takes place between
glacial acetic acid and absolute alcohol.

(i) Ethanoic acid is weaker acid than HCl, as pH of
HCI is less than the pH of ethanoic acid.

(ii) 100% pure acetic acid is called glacial acetic
acid.

(iii) It is called esterification

H+
C,H;0H + CH3;COOH
Absolute Acetic acid
alcohol

CH;COOC,H;+ H,0

Ethyl ethanoate

Read the following case based passage and answer
the questions given after passage.
Teacher asked to Pawan to carry out following
practical step under the observation of him:
e Take about 10 mL of water each in two test
tubes.
e Add a drop of oil (cooking oil) to both the test
tubes and label them as A and B.
e To test tube B, add a few drops of soap solution.
Now shake both the test tubes vigorously for
the same period of time

Carbon and Its Compounds
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(i) Can you see the oil and water layers separately
in both the test tubes immediately after you
stop shaking, them 7

(ii) Leave the test tubes undisturbed for some time
and observe. Does the oil layer separate out 7 In
which test tube does this happen first ?

(iii) Is oil drop miscible in water ?

(iv) Take a test tube. Add a drop of oil in it. Add a
piece of soap in it and shake it properly. Whether
the oil droplets would appear again or disappear?

(v) What are soaps ?

(i) No, It is not clear.

(ii) In test tube A the oil layer separate out. In test
tube A, it happens first.

(iii) No, oil drop is not miscible in water.

(iv) Oil droplets disappear as these are acted upon
by soap to form sodium salt of fatty acid.

(v) Soaps are sodium salt of fatty acid.
Example : C;;H3;COONa (sodium stearate).

Read the following case based passage and answer
the questions given after passage.

Teacher said to Ganesh to do following experiment

e Take about 10 mL of distilled water (or rain
water) and 10 mL of hard water (from a tube-
well or hand-pump) in separate test tubes.

e Add a couple of drops of soap solution to both.

e Shake the test tubes vigorously for an equal
period of time and observe the amount of foam
formed

(i) In which test tube do you get more foam ?

(i) In which test tube do you observe a white curdy
precipitate 7

(iii) What is hard water ?

(iv) Why does not soap form lather with hard water
?

(v) Name one pure form of water present in nature.

(i) The test tube containing distilled water has
more foam.

(ii) In the test tube containing hard water.

(iii) A water containing soluble salts of Mg™ and
Ca™ is a hard water.

(iv) Soap reacts with hard water to form scum and
acts to remove the hardness of water. So, lather
is not formed with hard water and soap.

(v) Rain water is the purest form of water which is
found in nature.
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CHQ == CHZ + Hzo PO,

Ethanol (B)

CH;—- CH, —OH

Ethanol (A)

A burns in air with blue flame to form CO, and
H,0.

CH;3; — CH, — OH + 30, — 2CO,+ 3H,0

A is oxidized with K,Cr,O; to give C' which turns
blue litmus red. It is ethanoic acid.

CH,;— CH,— OH —%% , CH,COOH

Ethanoic acid

CASE BASED QUEATIONS

Read the following case based passage and answer

the questions given after passage.

R is an organic compound containing only carbon,

chlorine and fluorine. It is produced as a volatile

derivative of methane, ethane and propane. It has

been widely used as refrigerant, propellent and

solvent. Montreal protocol phased out manufacture

of such compounds because R contributes to S in

the atmosphere.

(i) What is ozone depletion?

(ii) Identify the labelled parts R and S in this
passage.

(iii) Which of the following would not be a
consequence of S7

(a) Increased rates of lung cancer

(b) Increased
ageing

incidence of premature skin

(c¢) Increased incidence of severe sunburns
(d) Increased incidence of catara