.

boiling, freezu:g, candensatmn, sublimation and deposition) in terms of kinetic
particle theory.
« Distinguish between evaporation and boiling.

« Interpret heating and cooling curves in terms of kinetic theory
o Interpret in terms of kinetic particle theory the effects of changing pressure,

temperature and volume of a gas on the other two with regards to Boyle's law
Charles's Law, and Avogadro's Law.

« Explain qualitatively the effect of external pressure on rate of bmlmg and
evaporation

» Explain diffusion of gases in terms of kinetic particle theory

» Examine qualitatively the effect of molecular mass and temperature on the rate of

dlﬁmlnn m} @ @©

w¢ importance of rates of diffusion

L]
» {Examples may include: solid air freshens
» Explain, with the help pf{Kinetio ps -

Long Questions prepared in the light of new Examination Techniques
(Knowledge, Understanding, Application, Anaiy‘lit_:al & _C:qnceptuall /

m Internal Energy
terﬂﬂnuersinn of Physical States

0.1: Explain how the kinetic particle Theory describes the behaviour, arrangement
and movement of particles in the three primary states of Matter.

Ans. States of Matter:
Matter in this world exists in four physical states namely:
e Gas ¢ Liqud e Solid ¢ Plasma

Formulation of kinetic particle Theory: H:' ['.J\'"LQ
Out of these four states the pmpcrti&s@f gAses, we @Dlr“was suggested
that physical properties of su s the abi -xg-,- fess or expand, or diffuse



could be understood by assuming that these gases consist of ; & are
continuously moving randomly. This idea then o formulation of. kinetie-particle
theory for gases. “N
scope of Kinetic Parlicle Thec Q‘

Kinetic particle theory it laws which govern the behaviour of
gases, it also explains; o
¢  The com iquid and solid stat&s of matter

e  The interconversion of all three states.
This is natural because all the three physical states are distinct in their physical
properties only while their chemical nature remains the same.
For Example: Water in all its three physical states remains chemically the same
compound. :
Postulates of Kinetic Theory for Gases Random Motion:
According to Kinetic particle theory, gases are composed of particles which are in a
continuous state of random motion in all the possible directions. *
The pressure exerted by a gas is due to the collisions of its particles with the walls
of the container, Since the pressure of a gas in a container does not change with time at
constant temperature, it is assumed that the collisions between its particles do not involye
any loss or gain of energy due to friction. m
The attractive forces between the particles of a o
the particles are widely apart at low pressure

The average kinetic engrg “
temperature measured on Kelvi zases at the same temperamre
Postulates of Kiw For Liguids:;

Arrangement ol I#5" According to kinetic theory, the particles in a liquid are quite
close to one another. They are also moving in all possible directions.
Movements of Parlicles: In a liquid, the particles show all the three types of movements
such as: 1
»  Translational movement
e Rotational movement
. Vibration movement
. Owng to the presence of inter-particle forces, however, a liquid hes = Sxed volume
and 2 k:eps its level as well

Pestulates of Kinelic particle Theory For Solids:

Fieed 700 Do of Particles: Solid substances consist of ions, atoms and melecies
A:-:ﬁrdmg to kinetic particle theory the inter particle forces = Se sl

ae so sTong tb.at they keep their particles arranged in 2 fixed pose

‘ﬁra W2iin: The particles of a solid possess vibrational=i

D B shae 2n¢ Fixed volume: These restrivipl neR A e

e 2 Sned shepe and 2 fixed vol




0.2: Discuss conversion of a S0iid into a hquiad.
Ans. Healing:

frequency
Melting poinl: Pt :
overcomes ve forces. As a result they start melting and this temperature is

called the melting point of 1 solid.

Changing a Solid inte a liquid

At the melting pomt, the particles of solid not only |
lose their mean positions but the arrangement as well. e e
The solid collapses and turns to a liquid. Heating a solid | "985
below its melting point increases its kinetic energy and | S SSSC
temperature that weakens I.he force of attraction between | SCH
its particles. 8

Further heating does not increase the temperature | :
because the heat provided here is being utilized to melt B
all the solid substance.

0.3: How does boiling convert a liquid into a gas?
Ans. Evaporalion:

The molecules of a -_ id kee
temperatures and such an gt k
Heating the Liquid:. Hes ‘
does the ration.

Heating the liquid further, increases the kinetic energy so much that the inter
particle forces are weakened to a large extent. At this point the bubbles start coming out
of the liquid at a rapid pace.

At this stage if the vapour pressure of the liquid becomes equal to the extcmal
pressure, the liquid starts boiling.

Foiling point: The temperature of a liquid at which its vapour pressure becomes equal to
the atmospheric or external pressure is called its boiling point.

Conversion of a liguid Inte a gas: At the boiling point, the heat provided to the liquid is
used to convert it into gaseous form and during this its temperature remains constant.

In other words, the heat provided is used only to break the forces of attraction

between its particles.
N
“ , as a result the

—

Ans. Cooling of a Gas: :
Whenagasmcml&dlhekmcn

0.4: Explain conversion of a gas into its liquid.
een them.




Condensation: At a suitable lower temperature the increa
molecules so close that they are changed into a qui FHis

foobech

> f"_}lmlim;

;tmi{i'?"“ =
14.4 Evaporation and Boiling
Q.5: Define heating and cooling curves. Explain the various stages of heating and
cooling curves for a solid substance with the help of a graph.

Ans. Heating or Coolin

It is a graph drawn between the internal energy and the temperature of a system
showing the temperature changes as a substance is heated through its different states.
Explanation: :
Puint A: When a solid substance at a point A is heated, its temperature increases.

Point B On attaining a specific temperature. it melts as shown by the point B.

This point represents the melting point of the given solid. ' -
ine B oto o0 Further heating does not increase the temperature because the heat
provided here is being utilized to melt all the solid substance as repres @
to C.

Paint © 1o ;. When all the solid convertsy CAguid the temperature starts rising
againasshnwrninﬂ:egmphfnr I _
Foint : At the temperature o point D the liquid starts boiling. This
represents the boiling ppir J § : '

ine D to E: Agp ) heating does not increase the temperature till the whole

A line D to E in figure shows no further rise in the temperature.
“oint 1 The temperature again starts rising after the point E.
Steps Aot The curve represented by the steps A to Fis called a heating curve.
L0oiing Curve;

It is a graph drawn between the internal energy and the temperature of a system,
showing the temperature changes as a substance is cooled through its different states in
reverse (e.g. from a gas to 2 liquid or a liquid to a solid). -

Explanation

“0int Fo When the gas present at the point F is cooled its temperature starts decreasing,

“oint B At the point E it starts converting into a liquid.
This is called the condensation point or liquefaction point &

same temperature as the boiling point. V
The temperature will however remain Cons ‘ -

or liquefaction.




?uint ¢ - Further cooling will convert the liquid mnto solid at the pomt s B called

the freezing point and it represents the same tem th
The line C to B shows thatthe @ﬂ;‘

solid state at constan temmng; = W G\g’r}}n

md D to nEshowththerethegwenmergym
bemg unhzed t hase from solid to liquid and from llquld to gas
respectivelyy| W
0.6: Draw heating curve for the physical changes waler undergnes with change in

lemperature
Ans. Heating Curve for waler at 0°C (Meling Point).

For water a heating curve will show the rise of temperature of ice until it reaches
0°C (melting point) then it remains constant while the ice melts into liquid water.
100°C (Boiling Point)

Funher heating will increase the temperature again until it reaches 100°C (boiling
Point). At this point it remains constant while the liquid water is converted into steam.
Cooling Curve for waler.

|00°C. (Condensation). A cooling curve for a B
water will show the temperature of the steam | &
decreasing until it reachers 100°C, it then_ g

i

remain constant while the steam
© into hquui water, m 1
0°C {Fre - The tﬂ

Meiting point  Freezing point

again untﬂ rt it remains | . ol gy
constant 'quid water changes to ice. Heating and cooling curves |
0.7: Differentiate between evaporation and boiling.
Boiling
Ane (1) It is a surface phenomenon. It (i) A phase change when a liquid turns
occurs slowly and only at the into a gas throughout the entire
surface of the liquid. ' liquid forming bubbles, at a definite,

L S e L I et 15 exhemnlannosphencpme _
i Tt oceurs at all temperatures but (i) It occurs at a specific temperature.

below the boiling point. It at normal pressure and called the
increases with increase in - boiling point.
temperature and vice versa. |

| (1) I't pfﬂdﬂﬂﬁ Gﬂﬂhﬂg Hy) -
v) It requues a smal]cr amount uf 1
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Q.8: Describe effect of external pressure on the rates
Ans. Effect of External pressure on the ate
Rate of evaporation tends
versa, ]

Explanation: If a liquid is j tainer, most of the molecules that escape into the
vapour phase Wn the liquid phase Instead, they will diffuse through the
atmosphere away from the container.
Increasing the External pressure Increasing the external pressure will force these
molecules to return back to the liquid surface making evaporation difficult.
doiling: When a liquid boils, bubbles are formed mside the container, which then rise to
the surface. At this stage, the temperature of the liquid remains constant till all the liquid
boils over. This temperature is called the boiling point,
At lower Atmospheric pressure:  Tatmpressure 2 atm pressure
The boiling point decreases at lower | : B
atmospheric pressure and vice versa. ,'
Example: If we measure the boiling point of |
water at Karachi it will be 100°C. However,
if you will measure this boiling point at |
Murree it will be 98°C. The atmospheric |
‘pressure at Murree is lower than that in |
Karachi, so we find that the boiling point fal -

foc external pressure and vice

tion

__{iubiima

Appﬁcns of Sublimation

Q.9: Write a note on sublimation and deposition.
Ans. Sublimation:

The direct conversion of a solid to vapours without melting is called sublimation.
Sxplanation: Just like evaporation, the energy needed for sublimation also comes from
within the substance which then absorbs energy from the surroundihg. This energy is
sufficient to overcome the attractive forces of the neighbouring molecules which then
escape into the vapour phase.

Examples: !
®  Solid carbon dioxide which is also called dry ice, changes directly to gaseous
carbon dioxide at room temperature without first melting to liquid state.

¢  Disappearance of naphthalene balls which are used to keep the insects a
the woolen clothes,

Jeposilion: The process reverse to sublimation isgall o \ir
directly to a solid without going into the liquid Q

1} 5T a
txample: Formation of frost in ﬂ; ST {seasor %. ample of deposition.

-
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0.10; How does the process of suhllmatiun'ﬁelp!ul in printi i:@m@e of air

freshner? | o 2@:\@ AL
@&&m e working of air fresheners. Solid air

Ans. Solid Air Freshner:
fresheners contain .56 .--'r} : ce which may evaporate with or without heating.
The scented| gt ‘e ‘undergoes sublimation and disperse scented vapours throughout
the room and mask unpleasant odours.
Explanation: When a solid air freshener is exposed to the atmosphere or heated in the air,
its solid particles gain enough energy to overcome the attractive forces holding them
together in the solid state. These particles then spread in the nearby atmosphere in the
form of sweet smelling vapours. ;
Sublimation Printing: When the process of sublimation is used to print a design into a
material or fabric, it is called sublimation printing.
Explanation; Essentially the process involues printing that transfers a design into a fabnc
using ink and heat.
In sublimation printing the first step is to print a design onto a special paper using
sublimation inks. _ :
The printed paper is then placed onto a fabric and heat and pres applied.

The inks used are converted into vapours.
The printing is permanent which daes not) fade\ i ¢ because the ink is
embedded in the fabric rat i ‘ yitlg\$athithe top of the fabric in a normal

printing,
The heat suppli process opens up the pores present in the fabric, the
ink mmﬂ}ma?&s under applied pressure, cools down and returns to a solid
form.
Importance of Sublimation Printing:
The method is popular for print on demand t-shirts and it is also available on

ceramic, wood and metal that have a special coating on to receive the inks which are
sublimed. -

Kinetic Theuy and the Gas Laws

148/ Diftusion_J

Impﬂrtancﬂf Rates of Diffusion of Medicines in Human Body

0.11: State Boyle's law and explain the relationship between the pressure and
volume of a gas-on the basis of "Kinetic Molecular Theory. m
NES

Ans. Boyle's Law: : qj\ C
The law states that the volumsé - is inversely proportional to
LetnneTatine _




Mathématical Expression: -« ° Eﬁﬁa

77N _,E.}D
Mathematically Boyle's law is written as;., (\ &BEQ“\\'JT;@\?L

o e
P O PR =
i g0

Explanation: Aecording to-kinetic theory, the pressure exerted by the gas in a container is
caused by the :ﬂ s1ons of its molecules with the walls of the container,

The pressure changes directly with the number of molecules colliding with the wall
per unit of time.

Increased Pressure: When the pressure on the given mass of a gas is increased at
constant temperature it will decrease the distance between its molecules and the volume
of gas will also decrease,

Aeducing Volume: If the volume of the gas will be reduced to one half of its original
volume, it will double the number of molecules per unit of volume, Hence the number of

consequence of these collisions, the pressure of the gas will also be doubled.
0.12: Describe an experimental verification of Boyle's law.

Ans. Experimental verification oi Boyle's Law: @ g@m

. Robert Boyle proved the pressure-volume relatio hi y simple
experiment, Q
Robert Boyle used a simple J-shane - its shorter limb. He then

poured a small amount of merg

sealed end. &
Since he “Mﬂm of mercury it did not squeeze the air inside the limb
and it was now at tmospheric pressure (760 mm Hg).

Boyle then added more mercury until the difference in the height of the two
columns of mercury was close to 760mm.

This mercury exerted the extra pressure |
13:11thtet:ﬂ.’ﬂmppe:diiirwhich1iilr=1.t;11t)wHl:lcmt2J
atmosphere (2 x 760 mm). :

When he read the new volume of the

entrapped air it was one half of the initial
volume.
Gonclugion:

During the experiment the mass of the gas
remained fixed and the temperature also did
not change.

By doubling the pressure, Boyle
reduced the volume by one haifc

l
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increases when it is heated at ns{;n
Ans. Charles's Law:

i - 0.13: State Charles's Law and explain, usmg klnetin thew @E Ei a gas

The law states t gwan mass of a gas varies dlrﬂﬂﬂ}’ with
temperature cpt constant. The temperature must, however, be
measured e or I(elwn scale.

Mathematical Expression:

Mathematically Charles's law is written as:

V oc T (P and mass of gas are kept constant).
Explanation: According to kinetic theory, if temperature of a gas increases, it increases
the average speed and kinetic energy of its molecules.

An increase in average speed results in more frequent and harder collisions with the
walls of the container and hence its pressure increases.

Ifttuapressur:ufthegasmkeptmnsmm,ﬂaemcmmthetempemmmusl
increase the volume of the gas.
Experimental verification (The Piston

Experiment):
Charless law may be visualized easily if

a gas is taken in a cylinder to which a pxg)n
is attached. (13\
Heating a Gas: % =

When the gas_i iston must | i
move up !
pressure is to femain constant. | _ﬁ‘? J!
0.14: State Avogadro's law. Explain the relationship between the number of gas

particles and the pressure they exert.
Ans. Avogadro's Law:

The law states that equal volumes of different gases must contain an equal number
of molecules if the temperature and pressure are kept constant,
Mathematical Expression:

Mathematically Avogadro's law is written as:

Vo n (at constant temperature and pressure)

Explanation: According to kinetic theory, the pressure exerted hy a gas is due to the
number of collisions of its particles per unit area. This' in turn, depends upon the number
of particles and their speed.

If you have two containers contain'mg the same amouni-o t. the same
temperature and pressure, and you increas Eas-in une container.
Naturally the pressure of the s in this ¢ fg e u

To keep the pres 2 i“ he meé 0 tlmgasmust increase, This larger

WWW‘“'




ﬂlesame o

volume compensates for the increased uumber of pamclas M“WE@ m;s
— 7,

ater number of

Q.15: E:plain the diﬂer&nc ¥ vabes' o diﬂusinn of two gases based on kinetic

theory. W
Ans. Molecules t in gases are in a constant state of random motion. Due to this !
molecular motion the gas particles spread out and intermix from an area of high |
concentration fo an area of low concentration. This property of gases is called diffusion.
Example: When a bottle of body perfume is opened in one corner of a room its sweet

smell slowly spreads throughout the room after sometime due to the process of diffusion.
Spontaneous Process: -

Diffusion is a spontaneous process during which gas particles spread out,
Diffusion of Hydrogen Gas: '
Thc d:ﬂhsnm of H}dmﬁeggas from one container to another one.

e

DIHusmn n::-f :
Kinetic Theory Explaining Diffusian of Ga :
. The difference in the § can be explained with the help of
kinetic particle theory of %ﬁ@
According Blmqr molecules of all the gases possess some kinetic

energy at constant

Since Hydrogen 1s l1ghtcr than Oxygen its molecules will move faster lhan Oxygen
at a given temperature. The rate at which Hydrogen gas will diffuse is thus much faster
than that of Oxygen.
increase In-Aate of Diffusion: Rate of diffiision increases with the increase in temperature
as the particles have more kinetic energy and hence they move faster. This eventually
leads to rapid mixing and spreading,

Q.16: Prove with an experiment that dlﬂarent gases diffuse at different rates.
Ans. Apparatus:

®  Two cotton plugs ® A glass long fube

®  chloride gas ®  Ammonia Solutions
Procedure; Two cotton plugs soaked in hydrogen chloride gas and ammonia solutions zra
introduced in the open ends of a 100cm long glass tube snnultane ously 1> @‘
Uhauuatmn The two gases produce white de as0f ¢ % gﬁd:‘ at the

of 40.5 cm while




Conclusion: Thus ammonia diffuses faster than hydrogen chlu e %ﬁ?@?ﬂ it is
Iighter than hydrogen chloride gas. ) x‘*J 3@

Rates of diffusion of gases

0.17: Discuss importance of rates of diffusion of medicines in human body.
Ans. Diffusion

The tendency of the molecules contained in a medicine to move from a region of
higher concentration to one of lower concentration is called diffusion.
Diffusion Rates ol Maedicines: The diffusion rates of medicines control how rapidly and
eﬁ'ectwely they can be absorbed, distributed and eliminated from the body

When the medu:mes are take:n orally, the rates of their d @ﬁgen the

or : Fale
e 'fla:ﬁ 'ThL
more effective in shorter time.
More Effective Response
Generally, a faster rate of diffusion leads to higher drug concentration at its target
organ which means a more effective response.
Importance of Rales of Diftusion of Medicines in Human Body:
@  Rates of dlﬁ‘usmn play a crucial role in the delivery and movement of drugs
throughout the body.
®  Diffusion ensures that essential substances reach their target Jocations quickly
which eventually helps in the treatment of diseases.

M‘mb
l. “'hnt is trnmlullnnnl mu[l:m
Ank., Translational Motion: - @@Y&:{@
It is a kind of motion in which mol mava i

dlﬁ’emm d1mchnn bt .-. % T¢




a liquid are same at the

L.~ Why do water vapomoda Ecinse more severe burns as compared to liquid water at the
sume tempy
Y05 When you wm.ﬂmmnpﬂmmmnlﬂﬂmwmﬂmugh}mhmhﬂ&ng.m“&u

hm(mmﬂismdhpuﬂﬂumhparﬁclm?mﬂmtheymbmmﬁmmﬂ.
thnwmmhumakﬁ:, it turns backinmliquidmddtmaﬂ that extra heat (energy)
onto you i 2

r Why do we feel comfortable wearing cotton clothes in summer?

‘5. Cotton is a natural fiber. Itabsmhummthrbodywmﬂy.hismﬁMﬁﬂ}'

2. Is the avernge kinetic energy possessed by the particles of a i1 qEE@ﬁg al the
same temperature? m o}

S - Quick (T% 12

1. Does the changém}h:péntur}: oceur dﬁi—ing_th‘e_p_ma_a; of e-.'_n_puruliun‘.' .

1% No. During the process of evaporation, the temperature of the substance stays the same
ihsheutiﬂheingumdtudmﬂgbﬂmmfﬁ'mliquidwm}mﬂwﬂ:m 15
2, Docs ice sublime?

Any. Yﬁ.mmywldanddlymndiﬁmicemnn-ﬁltr i melting into
. a liquid first, @
k Give one example each for ’6’Kﬁ% ¥ than mentioned in the text.

sns. Exanple af sublimation
ij.} o

By Ice (SoldCi))e -
Whmmbondiuxidagasiscmladvmyquicuynndﬂpm,itnq'nsdimcdyintosolidh]uckx
OF SHOW.

L. With the htl}l_i;f_kj;ztrl: p:lrrﬁcle H;r_un t"l.?ﬂﬂfﬁ: g

() How does the volume of g gas change when its temperuture s decreased? (Pressure and
mass constant) f

Vit When the temperature is decreased, the particles lose energy and move slower. They stay closer
together, which makes the volume of a gas smaller. '

Quick (711 0

——— & E._:::___ e ) \E\I\l

1. Which gas among she following will diffuse at the fastest speed - at the |
slowest speed under similar conditions j i| j : "




® H1S will diffuse at the fastest speed

L SO, will diffuse at the slowest speed. - —— Ao

Sl = .. A '1"_'-. '-:_'.. .".,." ‘ | I:‘ ) Y
It is because, lighter gas particles muw: md' spi'f:." a IquLjf_d-lﬂhl‘Cl} mu:h faster than heavier ones,
HsS is the lighest of the thice) ‘!"'hﬂb SGn Hi ‘thk‘: 'l'te.aw:.‘st

(i) Explain with the help of klmﬂ?:‘purhbﬁ: theory why does ammonia gas diffuse faster than
hydrogen chlgri 3#? 1

Ans. Ammnm&,gﬂ; iles are much lighter than hydrogen chloride gas.
According to the kinetic particle theory, at the same temperature, lighter particles move at higher
average speed than heavier particles.
Because ammonia particles are moving faster, they spread through the air more quickly than the
heavier, slower hydrogen chloride particles.

DO YOU KNOW ?

Interconversion of physical states of matter may not be brought about by changing the temperaturc only.
Sometimes their interconversion may be affected more convniently by changing both the temperature
and pressure at the same time or by varying the passure only at constant temperature. FFor example. ice
melts from pressure in the hands of a snowball maker, For example, ice melts [rom pressure in the
hands of a snowball maker. Ammonia gas can be liquefied at atmospheric pressure and at a temperature
of —34°C. Alternatively, it can also be liquified by exerting a pressure | MPa and at room temperature
(25°C).

INTERESTING INFORMATION <\ © ‘m U
o f ) L AN

Phase change materials are used in thermal rcLuIm}nn ﬁifh ;u'U.urE ;l%‘lkﬁlfg\_ﬂ?-hmrdlm_ insulation, Lo

store and rclease thermal cncrgv \ {
= iy ¥ R '.l L

THINGS TO KNOW \Eu N tl.. "ﬁ\ DO

Molecules present ig o8- &a\lﬂmiﬁhm& all the three types of movements simultancously namely,
translational, 1 il wnd Vibrational.

/

Object;‘ve Type Questions

/ .."ulhpiv Lhoice [_Hlld tons p::=purt’+i In ThP |n.1l u:f New E‘lﬂWH'II][IIJ!I i rh!lu‘"n“
-:hnawledge Understandmg npphcﬂtmn Analytical & Cﬂnceptual]

Inh‘rndl Enprm,r

interconversion ol Physi

1. According to the kinetic particle theory, what is the state of mntmn for
particles in all matter? :

(a) Moving only when heated () an;m Jiﬁd’rahénm <

(c) Stationary and fixed (#] ‘Mov\ghg in @ circular pattern
2.  Which type of motiofis Wﬂqﬂ hy \parficles in a solid?

() Random mﬂtmnr \ \ \\ VA B (b) Vibrational motion

N Te
I“|
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11.

13.

14.

15.

16.

17.

(c) Rotational motion (d) Translational-niotion((O)\\
What happens to the average lunetlc enel‘m e{i"gas ‘q‘rﬂpl’ci if'the temperature
increases? . 3 1 J A\ ““5

(a) It decreases (b lt sty hﬁ ft increases (d) It becomes zero
Internal energy nfﬁ.suhiw th sum nf“ hich two types of energy?

(a) Heat anldlight energy (b) Kinetic energy and potential energy
(c) Nucle ehergy and solar energy (d) vibrational energy and sound energy
At the melting point:

(a) The solid turns to a liquid (b) The liquid turns to a gas

(c) The gas wums to a solid (d) The gas tumns to a liquid

What is the process called when a gas turns back into a liquid?

(a) Boiling (b) Melting (c) Condensation (d) Ewaporation
At the boiling point the vapour pressure of the liguid is equal to:

(a) zero ° (b) The internal energy

(c) The melting (d) The atmospheric pressure

Which state of matter has a fixed volume but no fixed shape?

(a) Solid (b) Liquid (c) Gas (d) Plasma
What happens to the movement of particles when a gas is cooled?

(a) They repel each other more (b) They disapp \S\ﬂ M
(c) They move faster (d). '"Thf.‘ é@t@?x@

Which of these substances exists| upth tes while its chemtcal
nature remains exactl}k : same? "\ v

(a) Oxygen (b}\gm\“‘% ABY JTc) C‘drbcm dioxide (d) water
Which llltﬁ q( ¢ three types of movement s:multaneously“
(a) Soli (b) Only gases

(c) Gases hqmds (d). Only solids

Which mummwmml and Imu a fixed volume?

(@) Solid  (b) Liquid - (¢) Gas (d) Plasma

Which of the following movements do molecules of a gas and a liquid show?
(a) Translational (b) Rotational (c) vibrational . (d) All of these
What is the name for the escape of molecules from the surface of a liquid at

any temperature?
(a) Condensation (b) Evaporation (c) Boiling (d) Mclting
When a gas is cooled and mnlecnlu comie c!t;uer _together, what is the result?

(a) Condenm -.E\f._ on___ ng d) Melting

= \ 1|\r=))'--"""'l.

When a solid substance is heated, Its temp-:mtur

(a) Increases (b) Decreascs [c) R\&‘m t\k\:ﬁm Iﬂj Bccames Zero
The condensation pointimisu

(a) Melting point ‘:‘ﬁ H\,“\H \ }“Lmucfactmn point

(c) l-l'fr:nln'.lgpt:uu!I \fri (d} Freezing point

||]



19.

20.

21.

22,

24.

25.

26.

27.

28.

29,

30.

31.

During the process of condensation, the temperatu e N Q qﬁ"l
(a) Will increase (I:-]- Mllt g fff,\ L&?
y

(c) Remains constant ﬂ{fn
Which of the following ) e \éﬁ}rrpcrature as the melting point?
\\ \ : (b] Freezing point

(a) Boiling point AU
(c) Cnndcn;.f.u ﬂﬂ\ﬂmﬂlbﬂbﬁ“ (d) None of these

Ammﬂnﬁtﬂﬁ tan be liquefied at atmospheric pressure and at a temperature
of:

| 7

(a) - 31°C (b) —32°C (¢) —33°C (d) 34°C
What is the boiling point of water in Murree as compared to Karachi?
(a) 102°C (b) 100°C (¢) 98°C (d) 75°C
If the external pressure is increased, the rate of evaporation.

(a) Also increases (b) Decreases

(c) Remains constant (d) Remains same

The process of a gas turning directly into a liquid is called.

(a) Sublimation  (b) Condensation  (c). Melting (d) Boiling
At what temperature does the heating curve for water stay constant while a
ice melts? - :

(a) 0°C (b) 100°C (c) 25°C - d)

Which of the following is "Dry lee"?

(a) Frozen ammonia’gas Oiby '
(¢) Liquid nitrogen % &hﬂi \dt}-g

A0
cu(g@ |
te of ¢ evaporation?

Which of these fac!nr e@‘&
(a) lm.rf:asmg (b) Decreasing the temperature

(¢) Incr l pressure (d) Keeping the container closed
In Karac ¢ bﬂlhng point of water is:

(a) 25°C (b) 50°C (¢) 75°C (d) 100°C
When a gas is cooled the kinetic energy of its molecules.

(a) Decreases (b) Increascs

(c) Remains constant (d) Becomes zero

The temperature of a liquid at which the vapour pressure of liguid becomes
equal to the atmospheric pressure is called its:
(a) Melting point (b) Boiling point

(c) condensation point (d) Evaporation
14.5 Sublimation
14.6 Applications of Sublimation

The direct conversion of a solid to vapours wuthnut/mdtjﬁf_?,ls‘fﬁf ﬂ'\\ﬁ,-\jb
(a) Boiling (b) F rccnng 0\, -)[Lf}“ &qﬁhﬁ}ﬁ%ﬁh ‘m’“ Condensation

What is the reverse prx ; \"{ht}a\»l
(a} Melting Qfa} p "ll\l]l‘llhr’ll'# (c) F r{‘:c}tnb (d} Boiling

d{m[\uﬂu



33.

34.

3s.

36.

37.

38.

45.

Which substance is used to keep insects away from wu-qllcn glp&hﬂqfhnmgh

sublimation?
(a) Salt crystals

(a) Sublimation

(a) Evapgrfticin

I|
|rr 11.,.H--"

(b) Naphthalene hajlw{é}*gugarﬂ‘lbqn, [ (@) Dry ice
The formation of frost i in winter, uhuz \ex: le of Which process?

(bY \F iranm’attbn
Which process m‘lﬂnm working of air fresheners?
'lr ''(b) Condensation

>-{c) Deposition (d) Condensation

(c) Deposition (d) Sublimation

Which two factors are applied to convert sublimation inks into vapour?

(a) cold and light
(c) water and air

(b) Heat and pressurc
(d) light and heat

Sublimation printing can be done on fabric and.

(a) Ceramic

(b) Wood

(c) Metal (d) All of these

What is the process called when a gas changes directly into a solid?

(a) Deposition

(b) Condensation

(c) sublimation (d) Melting

Which of the following describes the formation of frost?

(a) Evaporation
14.7

(b) Melting

(c) Sublimation

(d) Deposition

Kinetic Theory and The Gas Laws

14.8 al
| o

Importance of Rates of Diftusion of Medicines In Human Body

Mathematically Iil-uvlc 5 law is wri ]tql\’q*.. \ 'H'\ U "\,'x,;. S )L

@ VT w; ng"ﬂ E-L-“%:}J"s} T @ Vxn

How is ;\MM ‘J!\Unnthemntically written?

@ V IT.J\ ! (b) Vxn (c)y vV ”"':; (dy V=P
Which of the following is mathematically representation of Avogadro's law?
@ Vg (b) VP (¢ Ven @ Vel

(a) Robert Boyle

According to Boyle's Law what happens to the volume of a gas when the

" The basis of pressure volume relationship first observed by.

(b) Alexander charles (c) Avogadro (d) Newton

pressure is doubled at a constant temperature?
(a) The volume is doubled

(¢) The volume remains the same

(b) The volume is reduced one third
(d) The volume is reduced to onc halfl

Charle's law states that at constant pressure, the vnluml: of a gas ls durt:cth

proportional to its.

(a) Atmospheric pressuse

(c) Number of mol

What happens to the ratﬁ gm,}{,n
(a) It remains cunstann ﬂ ‘ﬁ W\ A LA

€5

21 Ce

{b} ut&fl\bju m¢>[gmﬁcratur¢
m& pi:raturc
iﬂlé‘g(ihr: femperaturc is increased?
“(b) It decreases

|||JJ|
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(c) It increases (d) It stops compl i
46. In the human body medicines move I‘mnE the ammch lﬂﬁ’ }tﬁmumly

:’:;n.(:ﬁprmmn o m@m "' (d) LEvaporation _

47. Diffusion occurs m state of matter"
(a) Gas (c) Solid (d) Plasma
48. If two gon have the same volume, temperature and pressure,
Avogadro's Law says they must have.
(a) Same number of molecules (b) Different speeds
(c) Same mass ol gas (d) Samc chemical propertics
49. Why does a scent (like perfume) spread across a room cven if there is no
wind?
(a) Duec to evaporation (b) Duc to dilfusion
(¢) Due to sublimation (d) Due to deposition

50. Which law explains why a football becomes flat or small in very cold weather?
(a) Charle's law  (b) Avagadro's law (¢) Boyle's law (d) None of these

51. If you squeeze a balloon (decreasing its volume) at constant temperature, the
pressure inside will.

(a) Becomes Zero (b) Increascs (¢) Decreascs Re stont
52. What happens to the pressure of a gayf the m?i:‘h the
walls increases? \ \j
(a) The gas turns int i-ht‘:”prcssurc increascs
(c) The pressure mﬁ (d) The pressure deereasc
§3. If yuu d i nf gu partn:lu in a container while keeping T and P
€0 f happens to the volume?
(a) rhe vclume is halved (b) The volume doubles
(c) The volume triples (d) The volume stays the same
54. Lipid soluble drugs are often more effective because they call membrance they.
(a) Diffuse more easily (b) Diffuse slowly
(c) Evaporate quickly (d) Do not diffuse
55. In Boyle's experiment what was used to trap the air and apply pressure?
(a) A piston (b) Mercury (e) Oil © (d) Water

L W A e A ® 8 (). e e T (8)

8. By g Rty UL Y TRl T 1 ) 14. (b)
15. (a) 16. (a) 17. (b) 18 (c) 19. (b) - 20. (d) (c)
22. (b) 23. (b) 24. (a) 15.- (b) za. @) 2% —H{d; =@ ﬂ\{a)
29. (b) 30. (¢) 31. (b) {b} o {f’\ ~(d)=38. (b)
3. (d) 37. (a) 38 (d) \(a) \\ ~(c) 42. (a)

\
43. (d) 44. (b) ) ggjfc *J&‘L a) ias. (a) 49. (b)
50. (a) 5L (b) _s;n\ b)@h 54. (a) 55. (b)
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/// Additional Short Queatmn*‘
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z‘—

/ Short Answer Questions prepared in the hqh uf new Exomination Techmques
{Hnnwledge, l.lnders 5ndmg, Application, Analytical & Conceptual)

— " — - T d— m- T " a——

AARIN Internal Energy

O\ s

JJ 14.2 Interconversion of Physical States

I.  In which four physical states does matter exist in this world?

Ans. Matter in this world exists in four physical states namely gas. liquid. solid and
plasma.

2.  Properties of which state of matter were studied first?

Ans. Properties of gases were studied first.

3. What idea did lead to formulation of kinetic particle theory for gases?

Ans. It was suggested that physical properties of gases such as their ability to compress
or expand. or diffuse could be understood by assuming that the gascs consist of
particles which are continuously moving randomI} This idea then led to
formulation of kinetic particle theory of gases.

4.  What does kinctic particle theory explain? e ['T’ >‘1 f“‘u

" Ans, Kinetic particle theory explains: Na ﬁ\f"ﬁ‘\w\f _C?,,_\Of”

e  All the laws which govern lhc bcha 10 nﬁh Php&‘h Jﬂ_nj\ i‘ ) [
®  The composition of I|q1ﬁim \ ‘eé a‘imailtﬂ

a Interconversion 01 :th\ ﬁ‘ﬂk
5.  What s gh Weﬂ inetic parﬂcle theory?

Ans, The main {}f Lmeuc particle theory is the all matter is made of particles that arc
always moving randomly.,

6. What is kinetic particle theory?

Ans. Kinetic Particle Theory: It is a theory suggesting that all matter consists of
particles that are in continuous random motion. It explain the properties of gascs.
liquids and solids, as well as their interconversion.

7.  What is the main idea of kinctic particle theory?

Ans. The main idea of kinetic particle theory is that all matter is made of particles that
are always moving randomly.

8. Give an example to support that all the three physical states are distinet in
their physical properties only while their chemical nature remains the same.

Ans, All the three physical states are distinct in lhclr physical pmperhca only while their
chemieal nature remains the same. 0

AT |

G
r;:r ::I'I'u"l""

Example: Water in all its three physical mucq n;m *n&q}i[, ¥ cfjm \ﬁmL compond.
9. How does kinetic particle theory xpla gaﬁ res: |
Ans. According to kinetic pan cl ¢-théony pressure ~exerted hx a gas is duc 10 the

collisions.of its partu.lcra Mlﬂihéﬁv.ﬂh of lh:. container,

- R '. -" '\'-f
SN S




10.

Ans.

11.

Ans.

12.

Ans.

13.

Ans.

14.

Ans.

15.

Ans,

16.

Ans.

17.

Ans,

Ans.

19.

Ans.

20.

Ans.

21.

Ans.

22.

Ans.

Ans.

Why are attractive forces between gas particles assumed Meg]m
AS articles
Q

Attractive forces between gas particles are me 1gible,

are widely apart at low pressure. ¢ ”"\X E*\L:‘: \ : VRS

Why do the particles Q;'{I\wd \ﬂﬁ\:ﬁ position and shape?

The particles in a quui%ﬁ@ & one another. They arc also moving in all
directions WJWC articles of liquid do not haye any fixed position and
shape. NN '

Why does a liquid have a fixed volume?

Owing to the presence of interparticle forces. a liquid has a fixed volume and it
keeps its level as well, '

What kind of movement do the particles in a liquid show?

In a liquid. the particles show all the three types of movements namely.
Translational e Rotational e  Vibrational

Why is it assumed that the collisions between gas particles do not involve any
loss or gain of energy due to friction?

Since the pressure of a gas in a container does not change with time at constant
temperature, it is assumed that the collisions between its particles do not involve
any loss or gain of encrgy duc to friction.

What is the relationship between temperature and Kinetic energy @n}mﬂ
@ to the

The average kinetic energy of the particles is dircg @u
temperature measured on kelvin scale. "
Compare the movement of pa,qﬁ soli ids.

i

In solids, particles onl S I-otion in fixcd positions.

Liquids: In ligujds, &9 Move in all directions and show thece types of
move Iy Yranslational, rotational and vibrational.
Is the average kinetic emergy the same for all gases at the same temperature?

Yes, the average kinetic energy is the same for all gases at the same temperaturc.
At what scale is the temperature of a gas measured to find its kinetic cnergy?
According to kinetic particle forces in the solid substances arc so strong that they
keep their particles arranged in a fixed position.

What solids may consist of?

Solids may consist aof ion, atoms and molecules.

What is the only type of motion particles have in a solid?

The particles of solid possess vibrational motion only.

Name the three types of movements shown by gas and liquid particles.

Gas and liquid particles show three types of movements namely translational.
rotational and vibrational.

What is internal energy of a substance?

The internal energy of a substance is the total cncrgm (@\‘@ﬂlﬁdu the
ey dae to bend

kinetic energy of its particles and the pjtc(\:l%li{ fﬂ ing between
i AN Y 5 |

—
{

them. { ,ﬂl”"'u(
What two types of ’bﬁ@m chergy? :
Kinetic energy ol i}.{i wﬂ&k stance and the potential energy duc to bonding

—




e - el ISt Tt —T
between them make up internal energy. LGN (C(ONBY

' 24. What is the impact of heat on the internal AN ﬂ A
Ans. Heat increases the internal encrgy o gy \\ L

25. How can the physical pm srice be changed?
Ans. The physical state of elr lid Suk can be changed by simplec heating.

26. Define mglltmN |

Ans. Melting puint: At a particular temperature the vibrational motion of solid particles
becomes so fast that It overcomes the cohesive forces. As a result the solid starts
melting and this temperature is called the melting point of the solid,

27. Why does solid turn into a liquid at the melting point?

Ans. At the melting point, the particles of a solid not only lose their mean positions but

_ the arrangement as well . The solid collapses and wrns to a liquid.

28. Define evaporation,

Ans, Evaporation: _
The molecules of a liquid keep on coming out from the surface of a liquid at all
temperatures and such an escape of molecules from surface is called cvaporation.

29. What is the difference between boiling and evaporation?

Ans. Boiling occurs througout the liquid at a specific temperature (gc;i!in% %Whilc
evaporation occurs only at the surface and at any tempe ’% SO

30. Define boiling point. &) M\i\ :I =

Ans. Boiling point: The tempecaure of ali fﬁ@ _ vn)pour pressurce becomes

" equal to the atmospheric F%\J ¥ is called its boiling point.

31.  What is condensati \ﬂ '

Ans. Condensati : itable lower iemperature the increased attractions bring the
molecules 'Sa close that they are changed into a liquid form. This is called
condensation.

32. Why does a temperature remain constant during condensation?

Amns. During condensation, as particles come together and form bonds/attractions cnergy
is released, which keeps the temperature constant until the entire gas has turncd
into a liquid. :

33. What does heat do to the kinetic encrgy of the particles?

Ans. Heat increase the kinetic energy of the particles and they start vibrating at a higher
frequency.

34. Why doesn't the temperature rise while a solid is melting?

Ans. The temperature doesn't rise while a solid is metting because the heat cnergy is
being used to weaken the force of Attraction between the particles m{ﬁap of
raising the temperature. - j"at-f-."x (CAQULY

35. What is the difference between vapq?ur@rpjp ﬁk\qﬁbbﬁcﬂﬁmum at
the boiling point? AR | Tl :{l QWML - L

Ans. At the boiling point vapé@ W@“ﬂh&\ Tiospheric pressure are cqual to cach
ﬂth_ﬂr. 3 S IF\I;;L{:! 2\ ',Il\_:]'j 2 .
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Heating and Cooling Curves

36. What is a heating cur

Amns. H:ating cur ‘0 :
temperat showmg how the temperature n:hangcu as a wbmmp IS

heated thﬁaugh its different states.

37. What is a cooling curve?

Ans. Cooling curve: It is a graph drawn between the internal energy and the
temperature of a system. showing how the temperature changes as a substance is
cooled through its different states in reverse (e.g. from a gas 1o a liquid. or a liquid
to a solid)

38. Define condensation point or liquefaction point.

Ans. Condensation point or liquefaction point:

It is the specific temperature at which a gas starts converting into a liquid during
the cooling process for a pure substance, this is the same temperature as its boiling

point.
39. Why does the temperature remain constant during the mel ng proc
Ans. The temperature remains constant durmgjﬁhc mcl he heat

ﬂuhd"‘pamclcs te convert
gy'J of the particles.
' he‘gate of wapurannn"

them into a liquid, ra an-jac
40. How does elurn
Ans, lncmw hal urc makes evaporation more difficult because it fore

energy being provided is used tn

gas mo 'back towards the liquid surface. Conversely. a decrease in external
pressure increases the rate of evaporation.

41. How are the rates of both evaporation and boiling affected?

Anms. Rates of both evaporation and boiling are affected by the variation in the external
pressure to which the liquid is subjected.

42. What does happen to rate of evaporation by the decrease in external
pressure? :
Ans. Rate of evaporation tends to increase by the decrease in external pressurc and vice

versa.

43. Why is the boiling point of water lower in Murrce (98°C) than in Karachi
(100°C)?

Ans. Boiling occurs when vapour pressure equals external pressure, The atmospheric
pressure at Murree is lower than that in Karachi, So. we Imcii.hal. th;hwhq}, point
has dreceared at lower atmospheric pressure (" AN " {o \ooo =

44. Can a phase change occur wlthqm (gmg tgrnpb tm'-c'?

Ans. Yes, by varying theﬁﬁr\;swru\l B o étiwct: can change states al a constant
temperature. 1““ \ ﬁ* )i

W




For Example: ' -
. lce melts from pressure in the hands of a snowball mak
2. Ammonia gas can be quucﬁeﬁb@x ing

temperature (25°C) . —\\ 7\ O

e
— T [

—3 {7
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= AHY
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S ":Effl“bbﬁkﬁnd al room

45. What is sublimation?

Ans. Sublimation:

The direct conversion of a solid to vapours without melting is called sublimation.
For example: Solid carbon dioxide which is also called dry icc. changes dircetly o
gaseous carbon dioxide at room temperature without first melting to liquid state.

46. From where does the energy needed for sublimation came?

Ans. The energy needed for sublimation also comes from within the substance which
then absorbs energy from the surroundings

47. Define deposition.

Ans. Deposition: The process reverse 10 sublimation is called deposition wherc a gas
changes directly to a solid without going into the liquid state:

Example: Formation of frost in winter season. PR TS o

48. Which process is used in the working of air F@\G@g@\j\m

Ans. The process of sublimation is u«ﬁﬂ i %é%}kg& f 'r-\Lt'yc:aﬁE"nrs

49. What is sublimati i Iﬂ fi\‘. o b=

Ans. Sublimation printing ﬁﬁ z?prnccss of sublimation is used 1o print a design
into a-mgfex mﬂ ic_ it is called sublimation printing.

50. What does sublimation printing involve?

Ans. The process of sublimation printing involves printing that transicrs a design into a
fabric using ink and heat.

51. Form where does a substance absorb energy for sublimation?

Ans. A substance absorbs encrgy from its surrounding for sublimation.

52." Does sublimation printing stay on the top of the fabric?

Ans. No. the ink bacomes cmbedded inside the pores present in the fabric.

53. Why does printing in sublimation printing not fade away with time?

Ans. In sublimation printing the printing is permanent which does not fade away with
time because the ink is embedded in the fabric rather than simple attaching with the
top of the fabric in a normal printing.

54. On what materials can sublimation printing be used?

Ans. Sublimation printing is commonly used for T-shirts, ceramics. woodand metals

i . s . i TN - PN
that have a special coating to receive the inks Wh{iﬁﬂ]}l@@ L

55. Name two common substances that pn 1 |
Ans. Two cammﬁ'rlm subgtaric MEMQ\‘;\& i}d\w E\tﬂl‘j ﬁ‘
e Dryice

. W\ ;ﬁ:\ﬁé\ﬁﬁhﬂfﬁ?g&ﬂs.
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56.
Ans.
57.
Ans.

58.
Ans,

59.
Ans.
60.
Ans.

61.
Ans.
62.
Ans.

63.
Ans.

64.
Ans.

65.
Ans.

66.
Ans.

67.
Ans.

What is used to proteet woolen clothes from insects?
Naphthalene ‘balls are used to protect wunlcghclmw:uk-" ‘f” \
How do solid air freshcncr‘: nurk‘% A AR 3“1 TU

Solid air fresheners copityina gcéxﬁtcd\aﬁhhimnef whu‘:h mdv cvaporatc with or
without heating. The eictir\ ¢ sqlisad ¢ undergoes sublimation and dhpcnc scented
vapours lhwm weroum and mask unpleasant odours.

Why is su \fion printing considered permanent?

Unlike normal printing where ink sits on top, sublimation printing uscs hcat to open
the pores of the fabric, The ink turns into vapours, enters the pores. and the
solidifies inside the fiber as it cools.

What is "Dry ice"?

Dry ice is the common name for the solid carbon dioxide (CO»).

What happens to naphthalene balls over time?

Naphthalenc balls disappear over time because they sublime dircetly from a solid
into a gas.

Does dry ice melt into a liquid at room temperature?

No, it changes directly into gascous carbon dioxide.

What is a natural example of gas turning directly into a solid?

The formation of frost in winter is a natural cxdmplc of gas, ,Lunur}i.,@@‘ﬂi\mm a
solid.

A,,
What is needed to turn sublimati rﬁ'\ﬂ. rﬁ A UL!E prmhng
Both heat and prcss@?\ g{{,ﬁ‘ﬁ %B.‘g kbtimation ink into vapour during

printing. EA.I
Can you ;ggl{jﬂm o rmtmg on metal?
a the

Yes, as etal has a special coating to receive the metal

Ao
UHF‘J‘- \

14.7 Kinetic Theory and The Gas Laws

Importance of Rates of Diffusion of Medicines in Human Body

Define Boyle's law

Boyle's law: The law states that the volume of a given mass ol a gas is inverscly
proportional to its pressure at constant temperature.

How is Boyle's law written mathematically?

Mathematically Boylc's law is written as:

I
V){_ —TR

cisiF o~ @I
V = The Valume of given mass of gas ' 2\ (A
P = Absolute pressurc ¢ ofgas. [\ ~7\(

According to kinetic's \Ery i‘n ! i prnssurc of a gas in a container?
According to B!Pa‘:"r.‘\ﬂl [;,U. Gssure excrted by the gas in a container is caused

NN R ”
U
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by the collisions of its molecules with the walls of the contai GO
68. What did Robert Boyle use to prove the p . ﬂ’i&m __Bl}ﬁhihip'!
Ans. Robert Boyle used a simple J mﬁpﬁqmﬁm vel the pressure volume
_ relationship. o=\ NIEA
69. What did Robert Boyﬁ:?q\\l e J shaped tube?
Ans. Robert Boyl\cm#] maltamount of mercury in J shaped tube,
70. What is thir ship between temperature and molecular speed?
Ams. As temperature increases, the average speed and kinetic energy of the molecules
also increases.
71.  How does the pressure of the gas in a container change?
Ans. The pressure of the gas in a container changes dircctly with the number of
molecules colliding with the wall per unit of time.
72. Who did observe the basis of pressure volume relationship first?
Ams. The basis of pressure volume relationship was first observed by an Irish chemist
Robert Boyle.
73. State Charle's law
Ans. Charle's law: The law states that the volume of a given mass of a gas varies
directly with temperature when pressure is kepl constant,

74. How is Charle's law written mattematically? SO
Ans. Mathematically charle's law is written as S

f‘ "*’ﬁ":.:: @tf

el A A2
P and mass of gas are kept constant. . \/7 %ﬁ k«f

75. Who did give the charle %ﬂ” 0\ g\ NS

Anms. French scientist Ja Alé Charles gave the charle's law.

76. What is ) w?

Ans. Avogadro's Law: The law states that cqual volumes of different gases must
contain an equal number of molccules if the lemperature and pressure are kept
constant.

77. How is Avogadro's law written mathematically?

Ans. Mathematically Avogadro's law is written as V =« n (at constant temperature and
pressure).

78. Explain the relationship between the number of molecules and volume.

Ams. At constant temperature and pressure, adding more gas molecules increases the

_ number of collisions. To maintain the same pressure, the volume must increase 1o
provide more space for the additional particles.

79. Define diffusion

Ans. Diffusion: Molecules present in gascs are in a constant state of random wﬁgm.
Due to this molecular Motion the gas particles spread out and jriten x\fﬁ@ an-arca
of high concentration to an area of low egncény tm‘\ﬁ_\'ﬁlmfhr ascs is
called diffusion = \\“fj‘ QO \Q_JJ 5

80. How does the tempemtuk}:“;l\mﬂp&, iffusion?
Ans. Rate of diffusion if!i:‘{?ﬁﬁf-‘%% ithe ‘increase in lemperature as the particles have
7 = :'-.\1. i .‘1 "\_- S
N N

el =)




more kinetic energy and hence they move faster. This cvcplually I,e@di\% rapid
mixing and spreading. N2 )

81. Why does Ammonia (NH,) diffuse fasmfthﬁi Hx‘dﬁ?gcpmhﬁﬁde (HCH?

Ans. According to kinetic theg at;he ﬁhnm h’:'rhfbd:‘aﬁdfe lighter molecules move faster
than heavier ones. k- %5 \ i"} ".‘ 3,“5
Since Ammﬂpﬁimlwhﬁzn%ﬁ Ifydmgen chloside, it diffuses faster.

82. How dmﬁirgﬁeren pressure?

Ans. Gas pressure is caused by the continuous collisions as gas molecules with the walls
of their container.

83. Why is diffusion important for medicines in the human body?

Ans. Diffusion is important for medicines in the human body becausc the process ol
diffusion ensures that essential substances reach their target locations quickly
which eventually helps in the treatment of diseases.

84. What is spontaneous process in diffusion?

Ans. It means the gases mix on their own naturally without aid of any external force or
energy to be applied.

85. How do medicines move from the stomach to the blood?

Ans. Medicines move through the process of diffusion traveling from an arca of high
concentration (stomach) to low concentration (blood)

86. What do the diffusion rates of medicine control? C r,,,\ Q)ﬂ* dﬁ" :

Ans. The diffusion rates of medicine cunlraL hqﬁ %ﬁm(\ h#éﬂﬁ. fely they can be

absorbed, distributed and limmat
87. What does make lip W cﬂive"

basﬂy through cell membrancs. making them more

Ans. Lipid soluble dru %Q]
effective. lﬂiﬂq\‘{ lI?
88. What dM appen once the drug molecules arc absorbed by the blood?

Ans. Once the drug molecules are absorbed by the blood, they start diffusing inte various
tissues and organs.

89. Why the rate at which hydrogen gas diffuses is much faster than oxygen"

Ans. Since hydrogen is lighter than oxygen its molecules will move faster than oxygen al
a given temperature, the rate at which hydrogen gas will diffuse is thus much faster
than that of oxygen. | '

Exercfse Ouesﬁons (Solved)

'\. -*'H

w Chouu and tick the correct answer from the given choices.

I.  According to kinetic theory, the basic difference between ﬂﬂld,.:liﬁld\iﬂd gas
is due to: g H‘:"R N ] ()02
(a) the difference in the movements uﬂhﬁ pgrttéipﬁ YA
(b) the chemical pmp{ﬂlﬂ%ﬂf fﬁft

(c) the size of the P%Fk]‘\-‘;s'v\ L LS {d) the shape of the particlcs.
L\-| "\,”\'r ray
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T TR VM ALt LYaporation: —~ f“-ﬁ"ﬁé Sﬂ
(a) decreases (b) increases (c) remains mﬁj ﬂ\'}ku}_ )
: Yo

{

L

(d) initially decreases and then incre sesup Iﬁfmgb Eﬁ \

3. The inter-particle attractions are th J
Plasma (d) Gas

(a) Solids (b) i, 1\ \| p
4. Cooling the vapmﬁ\mf‘g ] s change them directly into solid state. This

phenomen wﬁ

(a) evapo n- o (b) condensation  (¢) sublimation (d) deposition
5. Physical state in which the particles possess the maximum energy:
(a) Solid (b) Liquid (e) Gascous (d) Vapour
6. How does the process of evaporation depend on the force of attraction present
among the molecules of a liquid?
(a) It decreases with the increasing strength of attraction.
(b) It increases with the increasing strength of attraction,
(c) Itis independent of the strength of the force of attraction.
(d) It first increases and then decreases with the increasing strength of the force of
attraction,’ ’
7. Which gas will diffuse at the fastest rate?

o
\

"

L
o

(a) Melting, evaporating 7

@ & 73@
(¢) Condensation, freezing (\/ 10§ ng) frees
‘9. A student noticed frost W at 6.30 am and disappearing by
o

(a) HCI (b) SO, (c) .S (d) CO- '
8.  The phase changes A and B in gas — 5 liquid —* 5 sali @ @)@
s (o]
mian

responsible for changing the frost into

8.30 am. Which ph :
water vapou \]W
(a) Mellin&i_\ﬁj ~+ (b) Evaporation (¢) Sublimation (d) Sublimation

L. (@ 2, (b) & . .(a) 4. (d) 5 (¢) 6. . (x) L . aed
8 (¢ 9. -ifc) :

I B. Short Answer Questions

14.1 From where does the cnergy come when a liquid evaporates? .

Ans. When a Eﬁmmﬂm encrgy comes from the surroundings and the liquid
itself. During evaporation, the surface moleculos absorb heat encrgy from the rest
of the liquid and the surroundings to overcome the atmospheric pressure and the
attractive forces of other molecules and escape into the air.

14.2 Is condensation an endothermic process? 2\

Ans. No. Condensation is an exothermic process. Tn condensation, gas: r@?}é\hm
heat energy to their surroundings as they slow dow 3 “ﬂfh&n gcther to
form a liquid. 9 rj\ﬂ{lh \:5 “: Y)ifiees

14.3 Why naphthalene balls {uJ \to i @%{%ﬁpﬁnr after sometime?

Ans. Naphthalene balls disappfaﬂqh ~due to a process called sublimation.

- I'. 1_4' -'ILII-IIIF'_ll-.,-F ._."
RN e
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escape directly as vapours and di

14.4 Why does the temper a phaw change?
Ans. The temperature mmaw a phasc change because during a phasc
change the t;a g ied is used to break the intermolecular bonds

(overcomi orces of attraction) better than increasing the kinetic energy ol the
particles {whth would raise the temperature)

14.5 Is it possible to compress a liquid like a gas?

Ans. No. Liquids are considered incompressible. In a gas, there are large cmply spaces
between particles, but in a liquid, particles are already packed very closely together
with almost no space to be pushed further.

14.6 Can you change the temperaturc at which water boils in an experiment in

This is a process where a solid changes dircctly mm a gas “II;,h.Dill pa rough
the liquid state. The solid napthalcne mnlem@l 2 1_ e air o

your lab?
Ans. Yes, The boiling point of water depends on atmospheric pressurc.
e If you decrease the pressure (using a vacuum pump), water will boil at a

temperature lower than 100°C
e Ifyou increase the pressure (like in a pressure cooker), the boiling point increasc,
14.7 In which season the wet clothes get dry after a relatively Inngnr time? ﬁul
¢ the

Ans. Wet clothes take longer time to dry in Monsoon {I{am s @{@ﬂ
tﬁ' ’ wn the ratc of

air is already saturated with moisture (high h
articles which are vibrating?

evaporation from the clot r\

14.8 When a solid is heat

Ans. When heated, th 1 netic energy and their vibrations become more
rapid BHWQMHEH% the vibrations become strong enough to overcome
the rigid bonds of the solid, leading to melting.

14.9 Do solids and liquids also diffuse just like gases?

Ans. Yes Solids and liquids also diffuse just like gases but much more slowly.

Example:

If you write on a chalkboard and leave it unclean for months, it becomes difficult to
erase. This is because some particles of the chalk have diffused into the surface of
the board.

14.10 Why dew is formed in the early hours of the morning?

Ans. At night, the ground and objects cool down. In the early morning, the air ncar these
cold surfaces cools to its dew point (the temperature at which it is saturated with
water vapour). The air can no longer hold all its water vapor, so the cxcess vapour
condenses into water droplets on cold surfaces like grass or lcaves

. Constructed Hern:;me uestions G
N

14.1 Differentiate between evapnratmn anfd\ I}of {\j{? NJ(@.)0
)

Ans. For answer see Q7.
14.2 Describe how huilingfﬁi rcssurc"
Ans. Boiling occurs when ﬁhi{ re m"the liquid equals the external pressure

U
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Lower External pressure:
When external pressure is lower, the boiling point decreases. 13
For Example: Water boils at a lower temperature on a i @&E@c the

- atmospheric pressure there is lower. o /j’\ . \\“ﬁ\\\} G’,ﬁfl‘z@{v
Higher External pressure: f\f—; Q) H‘:\_S RS
When external pressur : boilirtg point increases.
For example: _[n_? Jrc e . by increasing internal pressure, watcr boils at
a higher te \é ing food faster.

14.3 Why the  of evaporation does not need the input of cnergy?

Ans. Evaporation does not need the input of energy (heat) because it relics on the energy
from its surroundings or on the kinetic energy that water molecules alrcady posscss
at room temperature.

14.4 Why the heating and cooling curves for the phase changes adopt the same
path? ,

Ans. The heating and cooling curves for the phase changes adopt the same path because.

®  The heat required to break molecular bonds during hcating is exactly cqual (o the
cnergy released when those bonds reform during cooling. : .

®  Under the same pressure conditions. a substance will melt and freeze at the same
temperature (and boil and condense at the same lemperaturc).

14.5 Why ice melts when the pressure is exerted on it? = (f_“iﬁﬁ‘

. Ans. Water is denser as a liquid than it is as solid icc. o=y "Iﬂ;-;.;. .ﬁ\, “@j\’ .

When you exert pressure on ice. ;muifprg?al\hﬂ'ﬁio\fﬁ&(hyﬁ“&bﬁr together. 1o
collapse into a liquid. _\\r:{ﬁ \( Q, J-H;)Lﬂ 8

14.6 Why do phase changes ‘o il ' '-""'EI'\QLEWQL-
Ans. Phase changes h?IJ! ' ]M changes in heat energy. This encrgy affects how
.I_ R_I '..I\-J"-\.u_: F =

L Ll ]

D. Descriptive Questions

14.1 Explain the difference in the rates of diffusion of two gases based on kinctic
theory,

Ans, For answer see Q 15, \

14.2 How does the process of sublimation helpful in printing and in the usage of air
freshner?

Ans. For answer see Q 10,

143 Draw heating curve for the physical changes water undergoes with change in
temperature.

Ans. For answer sce Q 6. - ~

ﬂﬂ
ﬁﬂﬁf&( ablit) N
. I'Fr’:"n.i_:-.:*|_| R-E\_E'I‘l.jl jﬁ\-}l\—pb )

=




