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Matter in Our
Surroundings

( Fastracl« Revision )

» Matter: Anything that has mass and occupies space
(volume) is called matter.
» Physical Nature of Matter
» Matter is made up of small particles called atoms.
» These particles of matter are too small, so they
cannot be seen by naked eyes or simple microscope.
> Characteristics of Particles of Matter
» Particles of matter have space between them.
» Particles of matter are cantinuously moving,
le., they possess kinetlic energy.
» Portlcles of matter attract ench other.
> Diffusion: Intermixing of particles of two different types
of matter on thelr own Is called diffuslon.

owledge BOGOSTER

The rate of diffusion increases with increase In the
temperature due to increase in kinetic energy of the
7T particles.
> States of Mattaer: Matter exists In three dIfferent states-
Solid, Liquld and Gos.

» Comparlson of Properties of Solids, Liqulds and

Gases
Property Solid Liquid Gas
Shape Definlte Acqulres Acqulres
the shape |[the shape of
of the the closed
contalner  |contalner
Volume Definite Definite Indefinite
Packing of Most Less closely [Least closely
particles closely packed packed
packed
Interparticle Minimum  |Larger thon [Maximum
space those of
sollds but
smaller
than those
of gnses
Interparticle  |Very strang |Weak Very weak
force
Compresslbllity | Nat possible | Almost Highly
negliglble |compressible
Fluldity Nat possible(Can flow  |Can flow

Rigidity Highly rigld |Less rigid  [Not rigid
Diffusion Slow Fast Very fast
Denslty High Slightly Very low
lower
Kinetic energy
of particles Least Large Very large
Examples Sand. sugar, | Water, oil.  [LPG
metals like |milk. honey. |(Liquefied
iron, stones, |petrol, etc. |Petroleum
wood, etc. rey | Gas) and CNG
v (Compressed
PSSO Natural Gas)
% I\i"ll &’I?r—
RO

» Change of States of Matter: All the three states of matter
are inter convertible and can be changed from one state to
another by:

(I) Change In temperature (Il) Chonge In pressure

nowledge BOOSTER

m\ Water exists in three states of matter—solid as Ice,
=< liquid as water and gas as water vapour.

» Effact of Change of Temperature: On Increasing the
temperature of sollds, the kinetlc energy of the particles
increases which overcomes the forces of attraction
between the porticles, thereby, solld melts and Is
converted to a liquid.

» Melting Polnt: It Is the temparature at which a solid
melts to become a liquld at the atmospheric pressure, The
melting polnt of Ice Is 273.16 K.

» Latent Heat: It Is the hidden heat which breaks the Force
of attraction between the molecules. It does not Increase
the temperature but changes the state of substonce only.

> Latent Heat of Fuslon: It Is the amount of heat energy
which is required For changing 1 kg of a solld Into liquid at
atmaspheric pressure, at Its melting polnt. Latent heat of
fusion of ice is 3.34 x 105 J /kg.

» Bolllng Polnt: It Is the temperature at which a Uquld starts
bolling at the atmospherlc pressure. Bolling polnt of water
fs 100°C (373 K).
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owledge BGOSTER

Boiling is a bulk phenomenon where the particles
4 from the bulk of the liquid gain energy to change into
71\ the gaseous state.

> Latent Heat of Vaporisation: It is the amount of heat

energy which Is required for changing 1 kg of a liquid into
gas without Increase In temperature at its boiling point.
Latent heat of vaporisation of water is 2.25 x 105 J / kq.

» Condensation: It is the process in which a gas on cooling,

turns into a liquid at a specific temperature. It is also called
as liquefaction.

> Sublimatlon: The change of state of a substance directly

from a solid to gas without changing Into the liquid state
is called sublimation.

> Freezing Polnt: The temperature at which the state of a

substance changes from a liquid to a solld.

> Scales of Measuring Temperature

» Temperature on Celslus Scale
Q) =T(K)—273.16

» Temperature on Kelvin Scale
TK) = t{°C) + 273.16

> Temperature on Fahrenhelt Scale

°F = %(“C) +32

> Effect of Change of Pressure: Gases can be liquefied

by applying pressure and reduclng temperature. When
high pressure is applied to a gas, it gets compressed. The
interparticle spaces become less and interparticle forces
become strong. As a result, the gaseous state may change
to the liquid or solld state.

The Intarchange of states of mattar can be shown as balow:

Solld Subl mrJti.m
nowledge BEGOSTER

Solid CO, gets converted directly to gaseous state on
‘A decrease of pressure to 1 atmosphere without coming
=

71N into liquid state. So, solid CO, is called dry Ice.

> Evaporation: It is the process of conversion of a

substance from the liquid state to the gaseous state at
any temperature below its boiling point. It is also called
as vaporlsation.

> Factors Affecting the Rate of Evaporation

» Increased surface area (For example, spreading of
clothes dries them easlly)

» Increased temperature (For example, Fast
evaporation In a hot summer day as compared to
winter)

» Decreased humidity (For example, Fast drylng of
clothes on a dry day than a ralny day)

» Increased wind speed (For example, Fast drylng of
clothes on a windy day)

ﬁnnwledge BOOSTER ]

Evaporation Is a surface phenomenon and occurs anly
M from the surface of the liquid.

» Evaporation Causes Cooling: The particles of lquld

absorb energy from the surroundings to regain the energy
lost during evaporation. This absorption of energy from
the surroundings make the surroundings cold.

& Practice Exercise

‘@ Multiple choice Questions \)

Q1. Which of the following Is not matter?
a. Alr b. Feeling of cold
c. Dust d. Humidity

Q 2. Conslider the following experimental set-up.

Crystals of potasslum
parmonganota i

The concluslons obtained from the above experiment
are:
() particles of matter are in a state of continuous
motion.

(ii) particles of matter have some spaces in between
them.

(ili) particles of matter are very tiny.
The correct statement(s) Is/are:
a. () and (Il) b. (1) and (Ill)
c. Only (i) d. All of these
Q 3. Which of the following statement Is incorrect?
a. Matter Is made up of particles.
b. Matter Is continuous In nature.
c. Particles of matter are continuously moving.
d. Particles of matter attract each other.
Q4. A few substances are arranged In the increasing
order of forces of attraction between their particles.

Which one of the following represents a correct
arrangement? (NCERT EXEMPLAR)

a. Water, alr, wind b. Oxygen, water, sugar
c. Alr. sugar. oll d. Salt. julce. alr
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Q5.

Q6.

Q7.

Q8.

Q9.

Qlo0.

QLL

Ql2.

Q13.

The interparticle forces are the strongest in:

a. ammonia b. ethyl alcohol

c. carbon dioxide d. sodium bromide
On increasing the temperature of a gas:

a. its KE Increases

b. Its KE decreases

c. it gets converted into liquid

d. its particles come closer to each ather

Physical state of water at 0°C is:
a. solid b. Uquid
C. gas d. None of these

The property to flow is unique to fluids. Which one of
the following statements is correct?(NCERT EXEMPLAR)
a. Only gases behave Uke flulds
b. Gases and sollds behave Uke flulds
c. Gases and liquids behave like flulds
d. Only Uquids are flulds
In which of the following conditions, the distance
between the molecules of hydrogen gas would
increase?
(i) Increasing pressure on hydrogen contained in a
closed container.
(ii) Some hydrogen gas leaking out of the container.
(iii) Increasing the volume of the container of
hydrogen gas.
(iv) Adding more hydrogen gas to the container
without increasing the volume of the container.

(NCERT EXEMPLAR)
a. (i) and (iii) b. (1) and (iv)
c. () and (iil) d. (II) and (Iv)
The melting point of ice Is:
a. 27315K b. 17315 K
c. 3735K d. 100 K

The latent heat of vaporisation of water Is:
a. 2.26 x10° J/kg b. 2.26 x 106 J/kg
c. 22.6 x 106 J/kg d. 6.22 x 109 J/kg
Which of the following will not undergo sublimation?
a. Camphor b. Ammanlum chloride
c. lodine d. Sodlum chloride

The dlagrams show the arrangement of particles of
a substance at temperatures 20°C and 40°C.

?' O Y
) ..o ° ®
%/’ )

At 40°C
What are the likely melting and bolling points of the
substance?

Melting point/°C Bolling point/°C
a. -12 35
b. ~25 45
C ~98 100
d. S 80

Q 14. Choose the correct statement of the following:

(NCERT EXEMPLAR)
a. Converslon of solld Into vapours without passing
through the Uquid state Is called sublimatian.
b. Converslon of vapours Into sold without passing
through the Uquid state Is called vaporisation.
c Converslon of vapours into solid without passing
through the liquid state s called freezing,
d. Conversion of solid into liquid is
sublimation.

called

Q 15. Observe the given experimental set-up.

Iron

stand /_’ﬂmrmomaler
D> lnss slirrer

aker

/: =3 urngr

Select the correct statement(s).

a. The temperature does not change after the
melting polnt Is reached. till all the Ice melts.

b. The heat gets used up In changing the state by
overcomling the forces of attraction between the
particles.

¢. Once the ice Is converted to water. the
temperature starts rising till the water beglns to
ball

d. All of the above

Q 16. Observe the given experimental set-up.

i]rl?J%d Thormomaoler

Q- =

Olnan olirmar

+—H8Boohar

Waler

Burnor

/45
Select the correct statement(s).

a. Once the water starts bolling, the temparature
remalins canstant till all the water has changed
Into vapours.

b. The temperature at which a liquid starts bolling
at the atmospharic pressure 16 known ag Its
bolling poalint.

¢. The heat energy supplled Is used up In
overcoming the forces of attraction.

d. All of the above
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Q17. The bolling points of diethyl ether,

Q18.

Q19.

Q 20.

Q2L

Q22

Q23.

Q 24.

acetone
and n-butyl alcohol are 35°C, 56°C and 118°C,
respectively. Which one of the following correctly
represents their boiling points in Kelvin scale?
(NCERT EXEMPLAR)
3. 306K.329K. 391K b.30BK. 329K, 392K
C 308K 329K 391K d. 329 K. 392K.308K
Dry ice Is:
a. freon b. Uquld chlarine
c solid carbon dioxide d. plaster of paris
Seema visited a natural gas compressing unit
and found that the gas can be liquefied under
specific conditions of temperature and pressure.
While sharing her experience with friends, she got
confused. Help her to identify the correct set of
conditions. (NCERT EXEMPLAR)
a. Low temperature, low pressure
b. High temperature, low pressure
c. Low temperature, high pressure
d. High temperature, high pressure
Which one of the following sets of phenomena
would increase on raising the temperature?
(NCERT EXEMPLAR)
Diffusion. evaporation. compresslon of gases
Evaparation, compresslon of gases, solubllity
Evaporatlon, diffusion, expansion of gases
Evaporation, solubllity, diffusion, compression
of gases
During evaporatlon, particles of a liquld change to
vapours only:
a. from the surface b. from the bulk
¢ Both a. and b. d. Neither a. nor b.
Which condition out of the following will increase
the evaporation of water? (NCERY EXEMPLAR)
9. Increase In temperature of water
b. Decrease in temperature aof water
C. Less exposed surface area of water
d. Adding common salt to water
During summer, water kept in an earthen pot
becomes cool because of the phanomenon of:
(NCERT EXEMPLAR)
a. diffuslon b. transpiration
c osmaosls d. evaporation
Match the physical quantities given in Column | to

anow

their S.I. units glven in Column Il. (NCERTEXENPLAR)
Column | Column li
A Pressure (I) Cublc metre
B. Temperature | (Il) Kilogram
C. Denslty (Iny Pascal
D. Mass (Iv) Kelvin
€. Volume (v) Kilogram per cublc metre
. A-(ill), B-(lv). C-(1). D-(ll), E-(v)
b. A-(lll), B-(lv). C-(v), D=(Il), E=(1)
. A~(v), B~(Iv). C(lir). D-(1). E-(Ii)
d. A-(iv). B~(llI), C+(v). D-(Il). E-(I)

Q 25.

The non S.I.and S.I. units of some physical quantities
are given in Column | and Column I, respectively.
Match the units belonging to the same physical

quantity: (NCERT EXEMPLAR)
Column | Column i
A. Degree celslus () Kilogram
B. Centimetre (1) Pascal
C. Gram per centimetre | (i) Metre
cube
D. Bar (iv) Kelvin
E. Milligram (v) Kilogram per metre
cube
a. A-(lv), B-(v). C-(ii1), O-(I), €-(1)
b. A-(il). B-(ill). C-(v). D-(1), E~(il)
c A-(v). 8-(iil), C-(it). D-(Iv). E-(1)
d. A-(iv), B-(iil), C-(v). D-(ii). E-(1)

Assertion & Reason type Questions \

Directions (Q. Nos. 26-35): Each of the following questions
consists of two statements, one (s Assertion (A) and the other s
Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given below:

Q 26.

Q7.

Q 28.

Q29.

Q 30.

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

Assertion (A): When sugar crystals dissolve in water,

the level of water does not change.

Reason (R): Sugar particles occupy the Intermolecular

space between the water molecules.

Assertion (A): Particles of matter are continuously

in motion.

Reason (R): The kinetic energy of particles Increases

with increase In temperature.

Assertion (A): The intermolecular forces in solid

state are stronger than those in the liquid state.

Reason (R): The space between the particles of

matter Is called intermolecular space.

Assertion (A): Liquids diffuse easlily as compared to

gases.

Reason (R): Intermolecular farces In liqulds are

greater than In gases.

Assertion (A): The melting polnt of Ice Is 0°C or

27315 K.

Reason (R): The converslon of a solld Into Uquld Is

also called fuslon of the solld.
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Q3L

TiP
The freezing polnt of water Is 0°C.

Assertion (A): Naphthalene, camphor, Iodine,
ammonium chloride are some common examples
of the substances which undergo sublimation.

Reason (R): All solids are first converted to liquids

Reason (R): The heat suppled is absorbed either
as latent heat of fusion or as latent heat of
vaporisation.

n
12
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8.
9.

10.

(c) Gases and Uquids behave Uke flulds

(c) (i) and (iil)
When hydrogen gas leaks out of the container,
the molecules of the gas remalning in the
container have more free space. Hence, distance
between the gas molecules Increases. If the
volume of the contalner Is increased. same
number of molecules will occupy that space.
Hence. the distance between the molecules will
increase.

(a) 27315 k

. (b) 2.26 x 10%)/kg

. (d) Sodlum chloride

Sodium chloride will not undergo sublimation.

l.e. it doesn't convert from the solld state to the

gaseous state without forming the Uquid state

when heated gently.

and then to gases on heating. Q 34. Assertion (A): A gas can be easily compressed by

Q 32. Assertion (A): At normal pressure (1 atm), the boiling applying pressure.
point of water is 100°C or 373.15 K. Reason (R): Since, the interparticle spaces In
Reason (R): The atmaospheric pressure at sea the gaseous state are very small, they cannot be
level Is 1 atm and Is taken as normal atmospheric '
pressure compressed by applying pressure.

Q33. Assertion (A): There Is no change In the temperature 4 39 Assertion (A): Perspiration keeps our body cool
of a substance when it undergoes a change of state Reason (R): Latent heat of vaporisation is absorbed
though it is still being heated. from the body during perspiration.

[ Answers ]
1. (b) Feeling of cold 13. (a) ~12°C, 35°C
2. (d) All of these At 20°C. substance is liquid. At 40°C., substance Is
3. (b) Matter Is continuous In nature. 3 gas. Thus, its melting point is below 20°C and
4. (b) Oxygen. water, sugar its bolling point |s below 40°C.
Forces of attraction between the particles sold | Uquld | Gas
increase in the order of Gases < Liquids < Solids. I |u
Hence. the carrect arrangement Is oxygen. water, =12 I‘ 36°C T
sugar. . ]
5. (d) sodlum bromide 20°C 40°C
We know that solds have the strongest 14. (a) Converslon of solid Into vapours without passing
interparticle force of attraction. In the gjven through the Uquld state Is called sublmation.
substances, sodium bromide is solid, ethyl 15. (d) g“ (,Jf the?hbave ) - lt th
alcohol Is lquld and ammonla and carban Hhirlg € fexp;]enmen Od e lngh 9
dloxlde are gases. Thus, the particles of sodium ;;rgfi;aem;_l@@tﬂngt peollitis(ttll?“‘?) I;?;’ggﬁ; dcti?lnglel
bromide have the strangest Interparticle force of the ice melts. This happens even though we
‘attracFJun, continue to supply heat. This heat gets used up
6. (a) its KE increases in changlng the state by overcoming the forces
Increase In temperature leads to Increase In of attraction between the particles. Since, this
kinetic energy of a as. heat is absarbed by ice without showing any rise
7. (a) sold In temperature, therefore It Is called latent heat
At 0°C, water exdsts a8 Ice In solld state. of fusian.
16. (d) All of the above

When vse supply heat energy to water particles,
they start moving even faster. At a certaln
temperature, a polnt is reached when the
particles have enough energy to break free
the forces of attraction of each other. At this
temperature, the Uquld starts changing Into gas.
The temperature at which a lquld starts bolling
at the atmospherle pregssure is known ag bolling
point. Once the water has begun to boll the
temperature remalins at 100°C until all the water
has changed Into steam. The heat supplied does
not Increase the kinetlc energy and hence no rise
In temperature takes place during the bollng
of water. Since, this heat Is absorbed without
showling any rise In temperature, therefare, It Is
called latent heat of vaparlsation.

17. (c) 308K, 329 K, 391K

35C=273+35=308K
56°C = 273 + 56 = 329 K
118°C = 273 + 118 = 391 K
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1B8.
15.

20.

21,
22.
23,
24,
25,
26.

27,

2B.

29,

3a0.

3.

32,

33.

34,

35.

(c) solid carbon dioxide

(c) Low temperature. high pressure
Gases can be compressed at low temperature
and high pressure. Under these conditions, the
particles of gases come closer and get Uquefy.

¢) Evaporation. diffusion. expansion of gases

) from the surface

a) Increase in temperature of water

d) ewaporatlon

b) A-(iii). B~(iv). C(v). D-(ii). E-(])

d) A-(lv). a— IH C-(v), D=(ii), E~(1)

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
Assertlon (A).

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

(d) Assertion (A) Is false because gases diffuse
easily than liquids.

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

(c) Reason (R) Is false because certain sollds directly
change to the gaseous state upon heating,

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

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

(c) Reason (R) is false because the interparticle
gpaces In the paseous state are very large. so
they can be compressed by applying pressure.

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

(
(a
(
(
(
(
(

-g) Case Study Based questions N

Study 1

Every matter is made up of tiny particles. These

particles are so tiny that they can't be seen with

naked eyes.

The three characteristics shown by particles of

matter are as follows:

(i) There are small voids between particles in a

matter. This characteristic is the concept behind

the solubility of o substunce in other substlunces.

Particles of matter show continuous random

movements, that is they possess kinetic

cnergy. The spreading of ink in a beaker

of glags, smell of agarbattis, etc. are few

illustrations that show the movement of

particles of a substance.

(iii) The particles of matter attract each other with
a force called interparticle force of attruction.

(i1)

Read the given passage carefully and give the
answer of the following questions:

QL Spreading of fragrance of a burning incense
stick In a room shows that:
a. particles of matter have spaces between them.
b. particles of matter attract each other.
c. particles of matter are constantly moving.
d. None of the above
Q2. What happens when we add sugar to water?
a. Volume of water doubles.
b. Volume of water decreases.
¢. Volume of water remains the same.
d. None of the above

Q3. A stream of water cannot be cut by fingers.

Which property of matter does this observation
show?

«— Tap water

a

a. Particles of matter attract each other.
b. Particles of matter have spaces between
them.
¢. Particles of matter are continuously maving.
d. None of the above
Q4. When we put some crystals of potassium
permanganate in a beaker contalning water, we
observe that after sometime, the whole water
turns pink. This intermixing of particles of two
different types of matter on their own is called:
a. Brownlan motion
b. melting
¢. sublimation
d. diffusion
Why is the rate of diffusion of liqulds higher
than that of solids?
a. In the liquld state. particles are tightly packed
as compared to sollds.
b. In the lquld state. particles move freely as
compared ta sollds.
c¢. In solid state, porticles have least force of
attractlon between the particles.
d. In solid state, particles cannot be compressed
easlly.

Q5.

B S WN

Answers *

c) particles of matter are constantly moving.

) Volume of water remalns the some.

a) Particles of matter attract each other.

d) diffuslon

b)In the liquid state. particles move freely as
compared to sollds.

(
(
(
(
(
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Case Study 2

All the materials we see in our daily life are made
up of matter. Matter can be classified into different
states such as solid, liquid and gas on the basis
of intermolecular forces and the arrangement of
particles.

In a solid, particles are tightly packed together and
have very low kinetic energy. They have a definite
shape and a certain volume.

In a liquid, particles are loosely packed than in
a solid and are able to flow around each other,
giving the liquid an indefinite shape. In a gas, the
particles have a great deal of space between them
and have high kinetic energy. A gas has neither
definite shape nor volume.

iy e e
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Solld Liquid Gos

Read the given passage carefully and give the
answer of the following questions:
Q1. The forces of attraction between the particles
of matter is maximum in:
a. lron rod b. kerosene oll
c. glycerine d. dry alr
Q2. The substance with least interparticle space is:
a. methanol b. acetlc acld
C. copper d. oxygen
Q3. Which of the following indicates the relative
randomness of particles in the three states of
matter?
a. 5old > Liquld > Gas b. Liquld < 5olUd < Gas
¢. Liquid > Gas > Solid d. Gas > Liquid > Solid
Q 4. Which of the following statements does not go
with the liquid state?
a. Particles are loosely packed In the Uquld state.
b. Fluidity Is maximum in the liquid state.
¢. Liquids connot be compressed much.
d. Ligulds take up the shape of any contalner In
vhich they are placed.
Q 6. Thedescription of the particles of four substances

(1), (i), (i) and (iv) is shown In the table given
below. Which of the following is a gas?

Force of attractlon | Arrangement | Position of
between particles | of porticles | particles
() [Strong Fixed Closely
packed
(II) |Strong Nat fixed Close
together
(1) |Weak Fixed Far aport
(Iv) [Weak Not fixed Far aport
a. | b. Il ¢ d. v

]

Answers

. () iron rod

In Iron rod (solid), there Is maximum farce of
attraction between the particles.

2. (c) copper
in solid, particles have least Interparticle space
between them.

3. (d) Gas > Liquid > Solid
Gas particles have the highest kinetic energy.
hence the randomness is highest in gas.
The solid particles are very closely packed.
hence the solids have least kinetic energy.

4. (b) Fluidity is maximum in the lquid state.
Fluldity Is maximum in the gaseous state.

5. (d) v

Case Study 3

The word ‘matter’ refers to everything in the universe
that has mass and takes up space. States of matter are
generally described on the basis of qualities that can
be seen or felt. Three states of matter can be found in
daily life: solid, liquid and gas.

Matter that feels hard and maintains a fixed
shape is called a solid, matter that feels wet and
maintains its volume but not its shape is called
a liquid. Matter that can change both shape and
volume is called a gas.

Read the given passage carefully and give the
answer of the following questions:
Ql In which form, do the water molecules have
less kinetic energy?
a. lce
b. Water
¢. Steam
d. All of them have equal kinetic energy
Q2. Which of the following describes the liquid
phase?
a. It has a definlte shape and a definite volume.
b. It has a definlte shape but not definite volume.
¢. It has a definite volume but not a definite shape.
d. It has neither a definite shape nor a definite
volume.
Q 3. Which one of the following statements Is wrong
for gases?
a. Gases do not have a deflnite shape and
volume.
b. Volume of the gas Is equal to the voluma of
the contalner confining the gas.
¢. Confined gas exerts uniform pressure on the
vealls of contalner In all directions.
d. Mass of the gas cannot be determined by
veelghing a contalner In which It Is enclosed.
Q4. 'Gases are easily compressed but liquids cannot
be compressed. What can be inferred from this
statement?
a. The forces of attractlon between gas particles
are stranger than that between lUquid porticles.

b. The gas particles are spaced further apart
than Uquld particles.
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c The gas particles have less energy than Uquid
particles.
d. The gas particles move more rapidly than
liquid particles.
Q5. As the solid melts to form liquid:
a. Interparticle forces of attraction decrease
b. the kinetic energy of partlcles Increases
¢. compresslbility Increases
d.

All of the above
|' Answers .
1. (a)lce
Ice (solid) has less kinetic energy as compared to
water (Uquld) and steam (gas).
2. (c) It has a definite volume but not a definite shape.

w

&

o

(d) Mass of the gas cannot be determined by welghing
a container in which it is enclosed.
The mass of a gas can be determined by weighing
the empty contalner first. then filling it with gas
and agaln welghing the contalner filled with gas.
The difference of two readings glves the mass
of gas.

(b) The gas particles are spaced further apart than
lquld particles.
The large space between the particles of gas allow
the gas to be easily compressed when pressure Is
appled.

(d) All of the above
When a sold Is heated. the interparticle force
decreages and kinetic energy of the particles
increases. Compressibility of liquids Is slUghtly
more than sollds, hence increases.

Case Study 4

In an experimental activity, crushed ice was taken
in a beaker, A thermometer is fitted in such a way
that its bulb was thoroughly surrounded by ice.
The beaker is now slowly heated and temperature
was regularly noted. Temperature rises gradually
as the heating is continued and becomes constunt
when ice starts changing into liquid.

Read the given passage carefully and give the
answer of the following questions:

QL What name is assoclated with conversion of Ice

into water?
a. Evaporation b. Sublimation
C. Freezing d. Fuslon
Q2. What specific name Is glven to the constant
temperature?

a. Latent heat of fusion b. Bolling polnt
¢. Melting point d. Condensation paint
Q3. The heat added to the system at constant
temperature Is called:
a. speclfic heat b. latent heat
c. residual heat d. None of these
Q4. In this experiment, the ice melts because its
particles:
a. change thelr slze
b. galn heat energy and escape

c gain heat energy and become closer

d. gain heat energy and move away from thelr
fixed poslitions

Q5. Where does the heat energy go when the

temperature does not rise?

a. It makes the molecular motion of the Uquld
faster.

b. It ralses the temperature of the beaker only.

c. It Is utllised for bringing out the complete
change of state.

d. It slows down the molecular motion.

@

[ ]

I —————
| Answers |

1. (d) Fusion

The process of change of solid state into lquid
state is known as fuslon.

2. (c) Melting polnt

The minimum temperature at which a sold melts
to become a liquid at the atmospheric pressure s
called its melting point.

(b) latent heat

3.
4. (d) gain heat energy and move away from their fixed

positions

5. (c) It Is utillsed for bringlng out the complete change

of state.

The heat energy Is used up in changing the state
of the solid substance by overcoming the force
of attraction between its particles, so that they
become somewhat looge and form Uquid water.

Case Study 5

We know that particles of matter are always
moving uand are never at rest. At a given
temperature in any gas, liquid or solid, there are
particles with different amounts of Kinelic energy.
In the case of liquids, a small fraction of particles
at the surface, having higher kinetic energy, are
able to break away from the forces of attraction
of other particles and gets converted into vapour.
This phenomenon of change of a liquid into
vapours at any temperature below its boiling point
is called evaporation.

The rate of evaporation increases with un increase
in surface area of the liquid, an increase in
temperature of the liquid und increase in wind
speed. The rate of evaporation decreases with an
increage in humidity.

Read the given passage carefully and give the
answer of the following questions:

QL Which of the following statements about
evaporation Is incorrect?
(i) Itis abulk phenomena.
(ll) Itis a fast process.
(1) It causes cooling.
a. (il) and (i)
c. (1) and (i)

b. (1) and (i)
d. (1), (1) and (Il)
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Q 2. Evaporation is directly proportional to:

() humidity (ii) surface area
(lil) temperature (iv) wind speed

a. () and (iv) b. (if) and (iil)

c. () and (lv) d. (I1). () and (iv)

Q 3. The evaporation of a liquid can be best carried

outin a:
a. measuring cylnder b. china dish QL
C. test tube d. flask

Q 4. Evaporation of a liquid can take place: Q2
a. at its boiling point
b. below its boiling point Q3

. above Its bolling paint

d. at fixed temperature

Which of the following does not involve

evaporation?

a. During summer, we persplre more.

b. Sprinkling water on the roof In a hot sunny
day.

c. Spreading of virus on sneezing,

d. Water kept In an earthen pot becomes cool
during summer.

05. Q4|

| Answers |

L ]
L ]

1. (b) () and (Il)
Evaparation Is a surface phenomenon and lg a
slow process.

2. (d) (1), () and (Iv)
Rate of evaporation increases with increase In
surface area. temperature and wind speed.

3. (b) china dish
China dilsh has the maximum
available for evaparation.

4. (b) below its boiling polint
Evaporation Is converslon of a liquld Into vapaurs
below Its balling paint.

5. (c) Spreading of virus on sneezing, Q5
Case Study 6

Changes of state are physical chunges in matter.
They are reversible changes that do not involve
changes in matter's chemical properties. We can
change the physical state of matter in two ways:
(i) by changing temperature (heating or cooling)
or (ii) by changing pressure (increasing or
decrensing).

surface area

Latentheat is the heatenergy which has to supplied
to change the state of a substance. Latent heat does
not increase the temperature of a substance. It can
be of fusion or of vaporisation.

Applying pressure and reducing temperature can
liquefy gases. Solid carbon dioxide gets converted
directly to gaseous state on decrease of pressure to
I atmosphere.

Read the given passage carefully and give the
answer of the following questions:

What is meant by the word 'latent’ in latent heat?
Name the two types of latent heat.

. Glve the temperature at which water exists In two
different states.
What s the relation between pressure In

atmosphere and pressure in pascal.

A glass tumbler containing hot water is kept in the
freezer compartment of a refrigerator (temperature
< 0°C). If you could measure the temperature of
the contents of the tumbler, which of the following
graphs would correctly represent the change in its
temperature as a function of time.

2
O
<
o}

Temp. CC)—
Temp. ("C)—

TIMme (min) e TIMo (min) s
(0) (b)

Temp. (C)—
=
o
1

Temp. (C)—

Time (min)wews
(c)

. Based on the data represented in the graph below,

which reglon shows latent heat of vaporisation?

Timo (min) —=

Oubbrmadion

Solid Qoo 2.

Dapoolion

| Answers o

The waord Latent means hiddon.
Types: (1) Latent heat of fuslon
(Ii) Latent heat of vaporisatian.
(I) At0°C, water can be In solld or In Uquid state.
() At100°C. water can be in Uqulid or In gaseous state.
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4, The temperature of hot water decrea to O°C
pe ¢ © &r Gecreases 1. Difference between evaporation and bollng Is as

and remains constant due to latent heat of fusion follows:

and then decreases further. So. graph (a) would .

correctly represent the change In its temperature as .Basiso Evaporation Boilin
yIER B Difference P g

a function of time.

5. DE Is the reglon that shows latent heat of Type Itis a surface It is a bulk
Eporisatlan, phenomenon. phenomenon.
Case Study 7 Cause It causes cooling | It does nat
cause cooling,

The phenomenon of change of a liquid into vapours

at any given temperature below its boiling point 2. In evaporation, the particles from the surface galn

enough energy to avercome the forces of attraction

is called evaporation. Evaporation is different

present in the liquid and change into the vapour
state, therefore it Is called surface phenomenon

from boiling as boiling is a bulk phenomenon
i.e., particles from the whole of the liquid change

. _ - ) 3. Evaeoration
into vapour state whereas evaporation i a surface
4, Greater the surface area and more the wind speed.

higher will be the rate of evaporatlon. 5o, the rate of
evaporation will be highest In the vessel C

phenomenon i.e., only the particles from the
surface gain enough energy to overcome the forces
of attraction present in the liquid and change into

8. Lesser Is the humldity In alr, more |s the rate of
vapour state. By

evaporation.

Evaporation Bailing
Te ! " Ts e ' Case Study B
? 9 b e .00 o 100 mL of water was placed in four vessels A, B,
r:::gr"-"" é:@-’—_—-J Cand D. Vessel A, C and D are of same size, B

placed under the fan.

The process of evaporation uses the energy of '
the liquid particles. This results in cooling of
A B | C D |

the surrounding arca. The rate of evaporation
depends upon the surface area exposed to the

atmosphere, the temperature, the humidity and
the wind speed. Read the given passage carefully and give the

answer of the following questions:

Plocod L:ndnr fon

Read the given passage carefully and give the

Lin h beak t it int
answer of the following questions: QL how manly! HEsef, SeEtar Wi Sucpe Ihto

atmosphere as vapours?

Q1. Differentiate between evaporation and bolling. Q 2. What name is given to the process of escaping of
Give any two differences. . ' water from liquid to vapour state?

Q 2. Which one among evaporation or boiling Is known Q 3. After one hour from the beginning of the experimant,
as a surface phenomenon. Why? the water level will fall to the maximum in which

Q 3. Which one among evaporation or boiling Is a slow hsaket?

process? Q4
Q 4. Based on the figure given below, suggest in which
of the vessels A, B, C or D, the rate of evaporation

. What happens In beaker C?

be the highest? ¢ Answers o
Moving Fan 1. In three beakers. Le. A. B and D, water will escape
ﬁ Into atmosphere as vapours.
2. Evaporation
t J u |\ J ‘ 3. D. because It Is placed under fan and has large
A 8 C D surface area.
4, Evaporation will not occur and water level remains

Q 5. What Is the effect of humidity on rate of evaporation? B Giiia.

I |
| . |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I |
| |
| |
| |
I is smaller. Vessel C is covered and C and D are l
I |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

.
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é@ Very Short Answer Type Questions N

QL

Ans.

Q2
Ans.

Q3.

Ans,

Q4.

Ans,

Why are LUght and sound not considered as matter?
Ught and sound are not consldered as matter
because they have no mass and do not occupy space.
What is diffusion?

The intermixing of particles of two different types of
matter on thelr own Is called diffusion.

Give two properties of solid.
(I) Salids have fixed shape and are rigid.

(i) Solids cannot be compressed.

Sponge Is solid but still it can be compressed. Why?
Sponge has minute holes In which alr Is trapped.
When the sponge is pressed. the air present in the
pores comes out and the spange Is compressed.

kll Sponge is a porous solid that comes back to Its

nowledge BOOSTER 1

i~ original shape after compression.

Q5.

Why do solids generally lack the property of
diffusion?

Ans. This is because of the absence of kinetic energy in
the particles of solid state where the particles are
very closely packed.

Knowledge BO.OSTER

‘R Particles of matter move from a reglon of h;’ghw

e 5 t 4 '

7T\ concentration to a region of low concentration In diffusion.

Q6.

Ang,

Q7.

Ans,

Q8.

Ans.

Q9.

Ans.

q lo.

Ans.

Get More Learning Materials Here : &

The melting points of three solids X, Y and Z are
298 K, 314 K and 398 K, respectively. Arrange
these in increasing order to their interparticle
force of attraction.
X< Y<Zlsthe arder of Increasing Interparticle force
of attraction. Higher the force of attraction. higher
will be melting palint.
Name the property of gases due to which large
volume of CNG can be filled in small cylinders
easily.
Gases can be easlly compressed.
What happens to the particle motlon f the
temperature of the gas Is increased?
With the increase in temperature. the average
kinetlc enerpy of the particles Increases. As a result.
the particle motion Increases.
Mention two ways to liquefy atmospheric gases.
Atmospheric gases can be liquefied by Increasing
pressure and decreasing temperature.
Arrange the three states of matter In the Increasing
order of:

(1) rate of diffusilon (i) particle motion.

(1) Rate of diffusion: Sold < Liquid < Gas

(i) Particle motlon: Solid < Liquld < Gas

Q 1L Convert (i) 300 K, (ii) 573 K into celsius scale.

Ans.

Ql2.
Ans.

Q13.
Ans.

Q 14.
Ans.

Q15.
Ans.

Q 16.
Ans.

Q1.
Ans.

Qls.

Ans.

Q9.

Ans.

qQ 20.
Ans.
Q2L
Ans,
Q22.
Ans.

Q23.
Ansg,

Q 24.

Ans.

(i) 300-273=27°C
Define melting point.
The minimum temperature at which a sold melts

(ii) 573 - 273 = 300°C

to become a lquld at the atmospheric pressure s
called its melting point.

Define boiling point.

The temperature at which a liquid starts boiling at
the atmospheric pressure is known as its boiling
polnt.

Define latent heat of vaporisation.

Latent heat of vaporisation Is the heat energy
required to change 1 kg of a Uquld to pas at
atmospherlc pressure at its bolling polnt.

Define latent heat of fusion.

Latent heat of fusion is the amount of heat energy

required to change 1 kg of solid into lquid at

atmogpheric pressure at Its melting polnt.

Define sublimation.

Sublimation is the change of solid state directly to

gaseous state without going through liquid state.

Name any three substances that show sublimatlon,

Ammonilum chloride, camphor and naphthalene

balls.

What Is the physical state of water at: (i) 250°C

(1) 100°C?

(I) At 250°C, water exist In gaseous state.

(ii) At 100°C, it exist in both liquid state as well as In
Easeous state.

For any substance, why does the temporature

remaln constant during the change of state?

It Is because heat glven to the substance is being

used in change of states. le. overcoming force of

attraction between particles.

Why is ice at 273 K more effective In cooling than

water at the same temperature?

Ice will take latent heat of fusion from the material

in contact and will cause more cooling,

What Is normal atmospheric prassure?

The atmospheric  pressure at sea level |Is

1 atm and Is taken as the normal atmospheric

pressure.

Does the evaporatlon of a liquid occur only at a

fixed temperature?

No, evaparation of a Uquld occurs at any temperature

below Its bolling polnt.

What Is humidity?

The amount of water vapour present In alr Is called

humidity.

Why does our palm feel cold when we put some

acetone or petrol or perfume on it?

Acetone, petrol and perfume are volatile Uqulids. l.e.

they are easlly vapaurised. They galn energy from

our palm and evaporate causing the palm to feel

@ www.studentbro.in



'/ Short Answer Type-l Questions \)

QL (i) When 45 g of sugar is dissolved in 100 mL of

Ans.

water, there is no increase in volume. Which
characteristic of matter is represented by this
observation?

(ii) Name the process which occurs when a drop of
dettol is added to water.

(I) Particles of matter have spaces between them.

(li) Diffusion.

Q 2. Give reasons for the following observations:

Ans.

Q3.

Ans.

Q4.

Ans.

QS.

Ans.

(i) The smell of hot sizzling food reaches you
several metres away, but to get the smell from
cold food you have to go closer.

(ii) A diver is able to cut through water in a
swimming pool. Which property of matter does
this observation show? (NCENT INTEXT)

() It le because particles of hot slzzling food
possess large kinetic energy and diffuse in air
rapldly whereas particles of cold food possess
less kinetic energy and are not able to reach
several metres apart

() This shows that the particles of matter have
spaces between them. Also, the Intermolecular
forces of attraction are not very strong, hence
the diver's force is enough to overcome these
forces of attraction.

Liquids and gases can be compressed but it is

difficult to compress solids. Why?

Liqulds and gases have intermolecular space. On

applying pressure externally on them the molecules

can come closer thereby minimising the space betveen
them. But. the particles In @ solid arp very clogg to each
other. So. they cannot be compressed.

() A gas exerts pressure an the walls of the
container, why?

() A gas fills completely the vessel in which it is
kept, why?

() Gases have high kinetic energy and weak
Intermolecular forces and the particles are In
continuous _random__moation. These particles
colUde with each other as well as the walls of
the contalner and therefore exert pressure on
the walls of the contalner.

() There Is nepligible Intermolecular force of
attraction between the particles of gas. Thus, gas
particles move freely In all directions. Therefore,
gas completely fills the vessel In which It Is kept.

Which phenomenon occurs during the following

changes?

(i) Formation of clouds

(if) Drying of wet clothes

(iii) Wax melts In the sun

(iv) Size of naphthalene balls decreases

() Condensation. (i) Evaporation. (i) Melting

(fusion), (Iv) SublUmation.

Q6.

Ans.

Q7.

Ansg,

Qs.

Ans,

Q9.

A sample of water under study was found to boil
at 102°C at normal temperature and pressure.
Is the water pure? WIll this water freeze at 0°C?
Comment. (NCERT EXEMPLAR)
Water is not pure because soluble impurities
increase the boiling point of liquid. It will not freeze
at 0°C as it is impure and will freeze below 0°C.

A student heats a beaker contalning ice and water.
He measures the temperature of the content of
the beaker as a function of time. Which of the
following (figure) would correctly represent the

result? Justify your choice. (NCERY EXEMPLAR)
e g
2 [100°C g 100°C
g ¢
5| ocfrmmmmmeees §| ocp----mmm-- .
Timo (min)=— Timo (min) ==
(B) ()
E 5
5 |100'C E 100°C
a
’5 0'C = N 55 5 0'C fomand = v 0
Time (min)—s Time (min) s
(c) (d)

Ice and water bath are presentat0°C. The temperature
will remaln constant till whole ice changes into
water because Ice will melt by taking latent heat of
fusion. On further heating, temperature of water will
increage. So, the correct optlon Is (d).

You are given the following substances with thelr
melting and boiling points.

Substances |Melting point (“C)| Bolling point (°C)
P -20 -184
0 10 450
R 16 80

Identify the physical states of P, Q and R at room

temperature (30°C).
'P'ls gas at room temperature.

'Q" Is solid at room temperature.
'R'Is liquid at room temperature.

The melting and boiling points of three substances
are glven in the table below.

Substances | Melting point (°C) | Boiling point (°C)
A 25 15
B -46 59
E 107 249

Based on the above information, answer the
following questions:

(i) Atroom temperature, which substances(s) will
be in the (a) solid state, (b) Liquid state?

(ii) If all three substances are heated from 0°C to
100°C, which substance will (a) change from
solid to liquid, (b) change from liquid to gas?
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Ans. (i) (a) C (b) Aand B
(i) (a) A (b) B
Q10. (i) What do you understand by the term ‘latent
heat of fusion'? How much Is the latent heat of
fusion of ice?
(i) What is meant by saying that latent heat of
vaporisation of water is 22.5 x 10° J/kg?

Ans. (1) Latent heat of fuslon Is the amount of heat

energy required to change 1 kg of sold into liquid
at Its melting polnt. The latent heat of fuslon of
ice is 3.36 x 10° J/kg,

(if) It means that 22.5 x 105 ) heat Is required to
change 1 kg of water (at Its bolling polnt) Into
steam.

Q 11. Name the factors that affect evaporation.
Ans. The rate of evaporation will increase with:
(I) an increase of surface area.
(i) anincrease of temperature.

(iii) a decrease in humnidity.

(iv) an increase in wind speed.

Q12. Identify and explain the factor responsible for

changed rate of evaporation in the following

situations:

() While putting clothes for drying, we spread
them out.

(I1) Water coolers are not effective on a rainy day.

Ans. (I) The rate of evaporation Increases because

surface area increases by spreading clothes.
(1) It Is because humidity is more in air on a ralny
day. therefore rate of evaporation will decrease.

Q13. (i) How does evaporation cause cooling?

(ii) Why do we see water droplets on the outer
surface of a glass containing ice-cold water?

Ans. (1) During evaporation. the particles of liquid absarb

energy from the surroundings to regain the
energy lost during evaporation. This abgorption
of energy from the surroundings make the
surroundings cold.

(II) Thewater vapour present In alr, on coming In contact
with the cold plans of watar, loses anergy and gets
converted to liquid state (droplets of water).

Q 14. Itis a hot summer day.Priyanshi and Ali are wearing
cotton and nylon clothes, respectively. Who do you
think would be more comfortable and why?

(NCERT EXEMPLAR)

Ans. Privanshl vould be more comfortable. The reason
ls that cotton absorbs sweat from the body and
provides a larger surface area for evaporation which
causes mare cooling effect.

Q 15. Why does a desert cooler cool better on a hot dry
day? (NCERT INTEXT)

Ans. On a hot dry doy. the temperature s high and
humidity Is low. The rate of evaporation Increases
with Increase In temperature and decrease In
humldity. So. on a hot dry day. evaporation |s
mare. Thus, water present Inside the desert cooler
evaporates more. thereby cooling the surroundings
more. That Is why a desert cooler cools better on a
hot dry day.

Q 16. How does the water kept in an earthen pot (matka)
become cool during summer? (NCERT INTEXT)

Ans. Earthen pots contain tiny pores. During summer.
when water Is poured into an earthen pot. some aof
the viater seeps through pores to the outer surface.
The water molecules on evaporation escape from
the tiny pores of the earthen pot, thereby causing
cooling effect This makes the pot as well as the
water Inside the pot cool In summer.

’/ Short Answer Type-Il Questions N\

QL What are the characteristics of the particles of
matter?
Ang. The characteristics of the particles of matter are:
(I) Particles of matter have space between them.

(i) Particles of matter are In continuous motion.
(i) Particles of matter attract each other.
Q2. Describe an activity to show that particles of
matter have spaces among them.
Ans. To show that particles of matter have space between
them.
Materlals Required: 100 mL beaker, water, salt,
glass rod.
Procedure:
(i) Take a 100 mL beaker and fill it with water and
mark the level of water.
() Dissolve the given salt with the help of glass
rod.
(i) Obgerve the change in the water level and
recard your observations.

o L)V}
wnfd |

g ko ..b
Soll paured
0 waolor

Porlidwg af walwy
magniiod milions

havo talan up npeoun
ol Gmpp

bBalwoen Uw parick
of walur
Observations: The salt gets dissolved In water. The
particles of salt hove entered the gpace between
water molecules, therefore the level of water does
not change.
Concluslon: The particles of matter have spaces
amang them.

Q 8. With the help of an activity, show that diffusion
become faster with the increase in temperature.
Ans. To study the varlation of rate of diffusion with
temperature.
Materials Required: Copper sulphate. two beakersg,
cold water and hot water.
Procedure:
(1) Take 50 mL of cold water In a beaker.
(Il) Take 50 mL of hot water In another beaker.
(IN) Add a crystal of copper sulphate Into the beaker
contalning 50 mL of cold water.
(Iv) Add a crystal of copper sulphate Into the beaker
contalning 50 mL of hot water.
(v) Leave them undisturbed.
(vl) Record the observatlons.
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Ans.

Q4.

Q5.

Ans,

Observations: The colour of solutlon In first beaker

becomes blue slowly whereas the colour becomes

blue faster in second beaker.

Conclusion: The rate of diffusion increases with

increase In temperature because kinetic energy of

molecules increases.

(i) Define matter and write its three states.

(ii) Explain how these states of matter arise due to
variation in the characteristics of the particles?

(I) Matter is substance which has mass and occupy

space. Solid. Uquid and gas are the three states
of matter.

(I) Solds have definite shape and volume due to
strang forces of attraction betvreen particles

and very less Intermolecular space.

Liquids have fixed volume but do not have
definite shape due to less force of attraction
between particles and large Intermolecular

space.

Gases do not have definite shape and volume
due to least force of attractlon between particles
and very large intermolecular space.

Distinguish between solids, liquids and gases in
tabular form under the following characteristics:
(i) Interparticle force of attraction

(ii) Diffuslon

(iil) Fluldity

Characteristics| Solid Liquid Gas

(i)

{ll

—

Interparticle  |Maximum | Maderate |Least
force of

attraction

Diffuslon

Fluldity

Cannot
diffuse

No
fluldity

Can diffuse
to same
extent

Can flow
from one
reglon to
ather (less

Can easlly
diffuse

Can easlly
flow In all
directions
(maximum

than gases) | fluldity)
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Q6.

Ans,

Q7.

Ans,

How do you differentiate between sollds, Lliquids
and gases on the basis of their melting and bolling
points?

Sollds have melting and bolling points above room
temperature.

Ligulds have melting polnt below room temperature
and bolling polnt above room temperature.

Gases hove melting and bolling polnts below room

Ans. (I)

tenwEErmure.

We can easily move our hand in air but to do the
same through a solid block of wood, we would
need a ‘Karate expert' Explain.

In alr. the Interparticle space is more and the
interparticle forces are quite weak which can be
caslly overcome. That Is why, our hand can easily
move In alr. But In a solld block. the constituent
particles are quite closer and the Interparticle
forces are very strong. Therefore, It Is very difficult
to move our hand through a sold.

Q 8. Arrange the following in the Increasing order of:

Copper wire, Vinegar, Hydrogen gas

(i) Force of attraction (ii) Intermolecular space
(iii) Rigidity (iv) Diffusion

(v) Compressibility (vi) Density

Ans. (I) Hydrogen gas < Vinegar < Copper wire

(i) Copper wire < Vinegar < Hydrogen gas
(i) Hydrogen gas < Vinegar < Copper wire
(iv) Copper wire < Vinegar < Hydrogen gas
(v) Copper wire < Vinegar < Hydrogen gas
(vi) Hydrogen gas < Vinegar < Copper wire

Q9. Name A, B, C, D, E and F in the following diagram

showing change In its state: (NCERT EXERCISE)

Inoreaoe hawt and

| doonapop prassung —*
OaC
B
—rE
=
1 F |

Daoroann hoo! ond
INONDED PADRNIND

Ans. A = Melting or fuslon, here the sold changes into

Uquid.

B « Evaporatlon or vaporisation, here the Uquld
changes Into gas.

C = Condensation, here the gas changes Into Uquld.

D = Solidification, here the liquid changes Into solid.

E = SublUmatian, here the solld directly changes Into
gas without golng through liquld state.

F = Depogition. here the gaseous state directly
changes Into solid without going through Uquid
state.

Q 10. Give reasons for the following:

(i) Aliquid generally flows easily.

(ii) Ice at 0°C appears colder when kept In the
mouth than water at 0°C.

(iii) Doctors advise to put strips of wet cloth on the

forehead of a person having high fever.

A lquid generally flows easlly because the

intermolecular spaces between the Uquid

portlcles are mare.

Mareover, these particles are loosely packed

due to the presence of lttle force of attraction

between them.

(I) The latent heat of fuslon of Ice Is very high.
When kept In the mouth, ice absarbs this latent
heat from the mouth and cools It effectively.
On the other hand. water doesn't take any heat
from the mouth at the same temperature.
That's why Ice at Q°C glves a sensation of more
cooling In the mouth than water kept at the
same temperature.

() As water evaporates from the strips of wet cloth
placed on the forehead of a person. It absorbs
heat from the body. As a result of It; the body
temperaturo gets lowered down and the person
gets some rellef from fever.
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Q1L (i) Enumerate the changes that take place inside
the matter during the change of states.

(i) When a solid melts, its temperature remains
the same. Give reason.

Ans. () When sold changes into liquld, the Intermolecular
force of attraction decreases and the distance
between molecules Increases. Kinetic energy of
molecules also Increases. When Uquid changes
Into gas, the force of attraction between molecules
becomes very less. This Increases Intermalecular
space as well as the kinetic energy.

() When a sold melts. the heat energy supplied
Is used up as latent heat of fusion due to which

the temperature remains constant till all the solid
melts.

Q 12. Why do we feel chilling cold, when we hold a plece
of ice in our hand?

Ans. Melting of ice Is an endathermic change of state
requiring the absorption of energy. The plece of Ice
In our hand melts slowly by taking the latent heat
from our hand. for melting. Since our hand loses
energy to lce, this gives cooling effect to our hand.

nowledge BGOSTER

Endothermic change describes a reaction in which
system absarbs energy from Its surroundings, usually
5% but not always, In the form of heat.

Q 13. Water as Ice has a cooling effect, whereas water
as steam may cause severe burns. Explain these
observations.

Ans, In case of Ice. the water molecules possess low
energy while In the case of steam, the water
molecules possess high energy. The high energy of

water molecules in steam is transformed as heat
and may cauge severe burns.

On the other hand. in case of ice, the water molecules
toke enargy from the body and thus pive a cooling
effect.

Q 14. From the graph given baolow:

100

Temperature —

I
—
Lew ]

Time (min) ===+
(i) Which region contains only solid?
(ii) Which reglon contalns all liquids?
(iti) Which region shows latent heat of vaporisation?
Ans. (I) ABIs the reglon which cantalns anly sold.
() CDIs the reglan which contalns all Uqulds.
(i) DE i3 the reglon which shows latent heat of
vaparisation.
Q 15. Answer the following questlons:
(i) Why is Ice at 273 K more effective in cooling
than water at the same temperature?
() Name the two gases which are supplied In
compressed form In houses and hospitals.
(ill) What is dry ice?

Ans. () Ice (sold state) at 273 K carries extra energy in
the form of latent heat of fuslon (335 k J/kg) as

compared to water. When ice starts melting,
it gains energy from the surroundings to
overcome this latent heat The temperature of
the surroundings gets lowered. Since. water is
already present in liquid state. it hardly takes
any energy from its surroundings. Ice at 273 K
Is therefore more effective In cooling than water
at the same temperature.

(i) LPG (Liquefled Petroleum Gas) is supplied in
houses while oxygen gas Is supplied in hospital.

(i) - Solid carbon dioxide (CO,) is known as dry Ice.

Knowledge BOGOSTER

& Dry Ice Is formed when CO, gas Is compressed and
i~ stored under high pressure.

Q 16. Carbon dioxide was taken in an enclosed cylinder

and compressed by applying pressure.
(i) Which state of matter will we obtain after
completion of the process?
(i)) Name and define this process.
(iii) What iIs the commaon name of the product
obtalned In the above process?

Ans. (i) Solid state of matter is obtained.

(i) The process is deposition. Itis the process where
a gas directly changes to sold without changing
Inta Uquld state.

() The common name of the product obtained Ig
dry lce.

Q17. Whatdetermines the physical state of a substance?
Suggest a method to liquefy gases. Water droplets
are observed on the outer surface of a glass
tumbler contalning Ice cold water. Give reason.

Ang. The physlcal state of a substance Is determined by
the temperature and pressure. For example, vater
exists as sold below 0°C, as Uquid above O°C till
100°C but above 100°C, It exists as gas.

Gased can be Uquefied by bringIng Its particles closer
so atmospheric gases can be liquefied either by
decreasing temperature or by Increasing pregssure.
For example, LPG Is present In cylnder In the form
of Uquld at high pressure but changes Into gas at
atmospheric pressure and room temperature,

Water droplets are observed on the outer surface of
a glass tumbler contalning Ice cold water because
the water vapour present In alr on coming In contact
vw/Ith Ice cold plass tumbler, loses encrpy and pets
converted Into the liquld state. which we see as

Q 18. Draw a well-labelled diagram showling sublimation
of ammonlum chloride.

Ans. Take some ammonlum chlorlde In @ China dish and
place the China dish on a tripod stand. Cover the

China dish with an Inverted glass funnel.

Put a loase catton plug an the stem of the funnal
to prevent the ammonlum chloride vapour from
escaping Into the atmosphere.
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Q19.

Collon plug

—lnvarted funnel

Ammonium
chlonde
vapours

~—Ammonium chiorido
golldifled

Ammonium chloride

The china dish Is heated by using a bumer. On heating,
ammonium chloride changes Into white vapours.
These vapours rise up and get converted into solid
ammonlum chlorlde on coming In contact with the
cold, inner walls of the funnel.
Give reasons for the following:
(i) Camphor disappears if kept in open air for a
few days.
(i) Wet clothes do not dry easily on rainy days.
(ili) A gas cylinder cannot be half filled, why?

Ans. (i) It is because camphor has weak interparticle

nowledge BGOSTER

Camphor has the property to sublimate l.e., it directly

@

forces of attractlon which can be overcome by
keeping it at room temperature. Thus, It directly
converts into vapour and disappears.

/i~ changes from solld to gas.

Q 20.

Ans,

(i) On a rainy day. air already contains so much
v/ater vapour that It cannot absorb more. Hence.
vset clothes do nat dry easlly on ralny days.

(I) - The particles of pas have high kinetic energy and

neplipible forces of attraction. Thus, they move
randomly at a very high speed In all directions
and hence occupy all the space avallable to
them. Since a gas occuples all its volume. 30 8
gas cylinder cannat be half filled.

Comment on the following statements:

(i) Evaporation produces cooling.

(i) Rate of evaporation of an aqueous solution
decreases with Increase in humidity.

(ill) The temperature romains constant during
sublimatian.

(I) ltls because the particles present at the surface
of lUguld take enerpy from thelr surroundings
and get converted Into vapours, which produces
a cooling, effect.

() Humidity refers to the amount of water vapaur
present In alr. Alr contalns a definite amount of
water vapour at a glven temperature. Therefore,
if alr Is already rich In water vapour, It will
not take up more water and so. the rate of
cvaparation of water will decrease.

(ili) During subUmation, heat of vaporisation and

fusion overcome the farce of attraction between
the particles. thus malntaining the temperature
constant.

Q 21. Why should we wear cotton clothes in summer?

Ans.

Q 22.

Ans.

Ouring summer, we perspire more because of the
mechanlsm of our body which trles to keeps us
cool When evaporation takes place. sweat particles
gain energy from the body surface and change Into
vapour. The heat energy equal to the latent heat
of vaporisation is absorbed from the body thus.
leaving the body cool Cotton. being a good absorber
of water. helps in absorbing the sweat and exposing
It ta the atmaosphere far easy evapaoration.

On a hot sunny day, why do people sprinkle water
on the roof or open ground?

Ouring hot sunny day, the surface of roof or ground
absorbs large amount of heat and remains hot.
On sprinkling water on these surfaces, the water
absorbs large amount of heat from the surface
due to Its large latent heat of vaporisation and
evaporates thereby allowing the hot surface to
cool.

-¢) Long Answer Type Questions N

QL

Ans,

Describe an activity to show that matter Is made
up of small particles.

Activity: Take distilled water In four glass beakers
marked as 1. 2, 3 and 4. Fill about half of each beaker.
With the help of a spatula, add a few crystals of
potasslum permanganate to the beaker 1, stir with
the spatula and observe the colour of the solution.
It will become dark purple. Now transfer a small
volume of the solutlon in a test tube and add thls
solution to the besker 2. The solution still remalns
purple but the colour goes lighter as compared to
the saolution In beaker 1. Repeat the experiment In
beaker 3 as well as In beaker 4. The purple colour
of the solution will not disappear even In beaker 4
although It will be very lght.

Vaory dork

Light Lightur Lighteut

Concluslon: Thig actlvity Indicates that matter is
made up of small particles, which keep on dividing
themselves Into smaller and smaller particles an
cach dilution.
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Q 2. What are the differences between solid, liquid and gaseous states?
Ans. Difference between sold, liquid and gaseous states are as follows:

Basls of Difference Solid State Liquld State Gaseous State
Shape and volume Sollds have definlte shape Liquids have definite volume, Gases nelther have a
and volume. but indefinite shape. definite shape nor definite

Compressibllity

Density Solids have high density
(except Ice).

DIFfusion Sollds do not dIffuse
easily.

Fluidity Solids do not tend to Flow.

Interparticle space and
intermolecular force

Solids are rigld and
non-compressible.

Interparticle spaces are
small and Intermolecular
Forces of attractlon are
maximum.

Liqulds are non-rigld as well
as non-compressible.
Liquids have less density than

solld.

Liqulds dIffuse very slowly.

Liquids tend to Flow.

Interparticle space Is

mare than solids, while
intermolecular Force of
attractlon is less than solids.

volume.

Gases are not rigld, but
they are compressible.
Gases have least density.

DIffusion of gases Is very
Fast.
Gases also tend to Flow.

Interparticle space
is maximum, while
Intermolecular force of
attractlon is minlmum.

Q 3. Account for the following:
(i) When sugar crystals dissolve in water, the

level of water does not rise appreclably.

(ii) Awooden table should be called a solld.

(iii) Dogs generally hang out their tongue In summer.
(iv) Iron almirah is a solid at room temperature.
(v) Oxygen is called a gas.

Ans. () This is because the particles of matter have

(1)

(il

&}I(nuwledge BOOSTER

spaces between them and hence the crystals of

sugar diggolve in the spaces making the water
level constant.

Awooden table should be called a solld because:
(a) ItIs very hard and rigld.

(b) It has a definite shape and volume.

Dogs hang out thelr tongue from maouth In
summer to regulate body temperature. Dogs
have fewer sweat plands, tongue of dogs Is
coated with saliva and when sallva evaporates
from tongue of dog, It provides a cooling effect.
Thus, due to evaporatian of sallva from tongue
aof dogs. its cooling effect help In regulation of
thelr body temperature.

X Unlike humans, dogs lack the abllity to sweat when
it they overheat.

(Iv)
(v)

Iron almirah hos a fixed shape and volume. so It
Is solld at room temperature.

Oxygen has nelther Axed volume nor fixed
shape. It exerts pressure due to collision of the
molecules on the walls of cantaining vessel and
among themselves. So. It Is called a gns.

Q4. () Explain the term density. Arrange different

states of matter in increasing order of density.

(i) Explaln how ice floats on water?

Ans. (I)

(1)

(Any five)

Density can be defined as masgs per unit volume.
lts CGS unlt I3 g em3,

In sollds, the molecules are tightly packed.
Hence, the number of molecules per unlt
volume I8 maore and denslty Is highest. In gases,
the molecules are very loosely packed. thus the
denslty Is the least.

Hence. Increasing order of density:
Gases < Liqulds < Sollds.

Due to a speclfic structure, Ice has larger
Interparticle space therefare its volume will be
more than water and density will be less. This
Is the reason that Ice floats on the surface of
water.

Q5. (i) What is meant by the word ‘Latent heat'?

)

Explain with example of water:
(a) Latent heat of fusion, and
(b) Latent heat of vaporisation.

Ans. () The meaning of latent is hidden as It Is stored

(1

In case of solds or Uqulds. Latent heat Is the

amount of heat that changes the state of a

materlal without ralsing Its temperature any

further.

(a) When Ice Is melted at 0°C, It converts Into
water completely but the temperature
remalns constant. The heat energy which |s
needed to convert one kilogram of Ice Into
water at Its melting polnt (0°C) Is known ag
Llatent heat of fuslon.

(b) Whenwateris heated, It changes Into vapour.
When temperature of water reaches up to
100°C, it converts into steam completely
but the temperature remalns constant. The
heat energy required to convert 1 kg of
liquid inta vapour completely at its boiling
point (100°C) is known as latent heat of

vaporlsation.
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Q 6. The graph shows the heating curve for a pure
substance. The temperature rises with time as the
substance is heated.

110 e ey

Termmperature Q) —

-
(9g]

P >

Time (min) see——

(I) What Is the physical state of the substance at
the points P, Q,R and §?
(ii) What is the melting point of the substance?
(iii) What is its boiling point?
(lv) What happens to the temperature while the
substance is changing state?
(v) The substance is not water. How can you judge
from the graph?

Ans. () At point P: The subatance Ig In the gold state.
At point @: The substance has started melting, It
exists both in the solid and liquid states.

At point R The substance Is In the liquid state.
At point S: The substance has started bailing, It
exists both In the liquid and gaseous states.

(i) The melting point of the substance is 15°C.

(i) The boiling point of the substance is 110°C.

(iv) The temperature remalns the same during the
change of state.

(v) Had the substance been water. its melting point
should have been 0°C and bolling polnt 100°C. It
Is therefare, not watar.

Q7. Consider the following figure and answer the
questions that follow:

() Name the changes A to F.
(i) Name a substance which will undergo change E.
(iii) Name a substance which will undergo changes
from solid to liquid to gas from 0°C to 100°C.
(Iv) Which of the changes A to F will involve:
(a) an input of heat energy?
(b) an output of heat energy?
Ans. (I) A: Solldification. B: Fuslon, C: Condensation,
D: Vapaorisation E: SubUmation, F: Deposition.
(1) Naphthalene
(I Water
(v) (3) B.D. E

(b) A.C.F

Q 8. The temperature-time graph given below shows
the heating curve for pure wax.

V

(13« FEEREEEPEP—— Ds D-—-—D;_,
2 o

m

5 O

E_'L-_f
I .

15°C

A 8 B
X

Time ——»

From the graph, answer the following:

(I) What Is the physical state of the substance at
the points A, B, C and D?

(ii) What is the melting point of the wax?

(ili) What is its boiling point?

(iv) Which portions of the graph indicate that
change of state is taking place?

(v) Name the terms used for heat absorbed
during change of states involved in the above
processes.

Ans. (I) At polnt A = SolUd wax

At polnt B » Solid as well as Uquld wax (Melting
continues)
At point C = Liquid wax
At point D = Liquid as well as vapour state
(Boiling continues)

(1) Melting polnt of wax = 15°C

() Bolling polnt of wax = 110°C

(iv) Straight lines in the curve parallel to time-axls
(X~axls) Indlcates the change of state. These
portions are A, to B, (solid to Uquld) and D, to D,

(liquid to vapour state).

(v) Durlng melting, at melting palnt, the heat
absorbed Is called latent heat of fuslon. During
bolling, at bolling point, the heat absorbed s

called latent heat of vaporisation.

Q9. Define evaporation. List the factors on which the
rate of evaporation depends and explain how it
depends on each of tham?

Ans. The phenomenon of change of a Uquld Into vapours
at any temperatura below Its bolling polint [s called
evaporation.

Factors on which rate of evaporation dopends are as

follows:

() Surface arem: Greater the surface area. more
v/l be the rate of evaporation e.g. tea becomes
cold faster In a saucer than a cup.

(1) Temperature: Higher the temperature. more will
be the rate of evaporation. Humldity Is more In
summer than In winters due to faster rate of
evaporatlon of water durlng summer.

(1)  Wind speed: Higher the wind speed, more will be
the rate of evaporation e g. clothes dry up faster
on windy day.

(lv) Humidity: Greater the humidity. lesser will
be the rate of evaporation eg. clothes dry up
slowly on a ralny day because humldity In alr Is
more.
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Multiple Choice Questions

Q1. The similarity between a liquid and a gas is:
a. bath do not show definite shape.
b. bath have definite volume.
¢. both have same boiling point.
d. both have same nature.
Q2. Adiver is able to cut through water in a swimming
pool The property shown by the matter Is:
a. the particles are of very small slze.
b. the matter have space between them.
c the particles are In solld state.
d. the particles are running here and there. have
no space between them

Q 3. Observe the given experimental set-up.

Piston Piston Piston

" .L/C"'“”d“’. / Ofindes ,/ Cylinder

/

Select the correct statements.

(I) The interparticle distances are the largest and
interparticle forces of attraction are the weakest
in gases.

(i) The interparticle distances are somewhat
shorter and interparticle forces of attraction are
somewhat stranger in liqulids.

(iil) In solids, the interparticle distances are the
shortest and the Interparticle forces of attraction
are the strongest.

(lv) To convert a gas into a liquid or to convert a
Liquld into a solid, the interparticle distances
must be decreased and the interparticle forces
of attraction must be made stronger.

a. () and (i) b. (l) and (ilf)
c¢. (1) and (If) d. All of these
Q 4. Which word describes the following change?

ly(s) —— 1,(9)
b. Condensatlon
d. Evaporation

2. Bolling
¢. Sublimation

I — —

I Assertion and Reason Type Questions

I Directions (Q Nos. 5-6): Fach of the following questions
consists of two statements, one (s Assertlon (A) and the other (s
Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given below:

a. Both Assertlon (A) and Reason (R) are true and Reason
I (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 Assertlon (A).

& Chapter Test

. Assertion (A) is true but Reasan (R) is false.
d. Assertion (A) is false but Reason (R) is true.
. Assertion (A): Smell of burning incense stick spreads

all around due to the diffusion of its fumes into air.
Reason (R): Increased temperature results in
increased kinetic energy of the molecules.

. Assertion (A): Camphor disappears if kept in open

air for a few days.

Reason (R): Camphor has strong interparticle forces
of attraction which can't be overcome by keeping it
at room temperature.

Study Based Question

Changes of state are physical changes in matter.
They are reversible changes that do not involve
changes in matter's chemical properties. We can
change the physical stale of matter in two ways:
(i) by changing temperature (heating or cooling) or
(i1) by changing pressure (incrensing or decreasing).
Latent heat is the heat energy which has to supplied
to change the state of a substance. Latent heat does
nol increase the temperature of a substance. It can
be of fusion or of vaporisation.

Liquld

Sublmalica

Solid Goe

i
Dapooiian

Applying pressure and reducing temperature can
liquefy gases. Solid carbon dioxide gets converted
direcuy to gnseous state on decrease of pressure (o
I atmosphere.

Read the given passage carefully and give the
answer of the following questions:

(I) What is meant by the word 'Latent’ in latent
heat? Name the two types of latent heat.

(I) Glve the temperature at which water exlists In
two different states.

() What is the relation between pressure In
atmosphere and pressure In Pascal?

(iv) A glass tumbler containing hot water is kept
in the freezer compartment of a refrigerator
(temperature < 0°C). If you could measure the
temperature of the contents of the tumbler,
which of the following graphs would correctly
represent the change In Its temperature as a
function of time.
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Very Short Answer Type Questions

Q8. A given substance X has definite volume, but no
definite shape and can diffuse easily. What Is the
physical state of substance X?

Q9. Why are we able to sip hot tea or milk faster from
a saucer rather than a cup?

Short Answer Type-I Questions

Q10. How temperature in the Celsius and the Kelvin
scales are related to each other? Convert 385K to
Celsius scale?

QLL Give two differences
evaporatlon.

Q12. Explain each of the following observations:

(I) A solld mothball disappears without leaving
any liquid.

() Your skin feels cold when a little alcohol is
rubbed on it.

between bolling and

Short Answer Type-II Questions

Q13. Glve two characteristic
(1) Solid (ii) Liquid (i) Gas

Q 4. The substance X normally exists in a physical
state which can flow easily but does not fill its

vessel completely. When substance X Is cooled
excessively, it changes into a substance Y which has
a fixed shape as well as a fixed volume. If however,
the substance X is heated strongly, it changes into
a substance Z which has neither a fixed shape nor
a fixed volume.
(I) Name the substance X.
(i) What is the process of conversion of X into Y
known as ?
(iii)) At which temperature X gets converted into Y ?
(iv) Name the substance Z.
(v) What is the process of conversion of X into Z
known as ?
(v) At which temperature X gets converted into Z7

Q 15. Classify the following into osmosis/diffusion.
(i) Swelling up of a raisin on keeping in water.
(ii) Spreading of virus on sneezing.
(iif) Earthworm dying on coming in contact with
common salt.
(iv) Shrinking of grapes kept In thick sugar syrup.
(v) Preserving plckles In salt.
(vi) Spreading of smell of cake being baked
throughout the house.
(vii) Aquatic animals use oxygen dissolved in water
during respiration.

Long Answer Type Questions

properties of each.

Q 16. Define the following terms:
(i) Compressibility  (ii) Rigidity (i) Fluidity
(iv) Fusion (v) Melting point
Q17. Account for the following:
(i) We wear cotton clothes In summer.
(1) A wet handkerchief is placed on the forehead
of a person suffering from high fever.
(l1) Wet clothes dry slowly during rainy season.
(iv) We see droplets of water on the outer surface
of a glass containing ice cold water.
(v) People sprinkle water on the roof after a hot

sunny day.
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