boiling, freezmg, -condensation, sublimation and deposmon) in terms of kmetw .
particle theory.

e Distinguish between evaporatlon and boiling.

» Interpret heating and cooling curves in terms of kinetic theory

o Interpret in terms of kinetic particle theory the effects of changmg pressure,
temperature and volume of a gas on the other two with regards to Boyle's law,
Charles's Law, and Avogadro's Law. '

‘o Explain qualitatively the effect of extemal pressure on rate of b011mg 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

diffusion

» Discuss applications of sublimation around @ @©

¢ {Examples may include: solid a1r

o Explain, with the help ef ki importance of rates of diffusion
of medicines in the bodY\‘ o ‘

Long Queshons prepured in Ihe hght of new o — Techmques
(Knowledg, Understandmg,Appllcatlon, Analytlcal & Conceptual)

| Internal Energy |
WZ nterconversion of Physical States

Q.1: Expiam how the kinetic partacle Theory describes the behavmur arrangement
and movement of particles in the three pnmary states of Matter.

Ans. States of Matter: :
Matter in this world exists in four physical states namely:

e Gas e Liguid e Solid . e Plasma
Formulation of kinetic particle Theory: @ ‘
Out of these four states the propertnesgf %51@ was suggested
that physmal properties of gases such as, the 1‘

s or expand or d:ffuse

R \‘“"




~could be understood by assuming that' these gases consist of pa
continuously moving randomly. This idea then led to for \ﬁ) artlcle

theory for gases. ‘ %é

Scope of Kinetic Particle Theqs
Kinetic particle theory no M @ e law_s which govern the behaviour of
) 5

gases, it also explains;
e  The comp liquid and sohd states of matter

i@ The interconversion of all three states. -

This is natural because all the three physical states are distinct in their physrcal
- properties only while their chemical nature remains the same. ;

‘For Example; Water in all -its three physical states remams chemlcally the same
‘compound. : :

Postulates of Kinetic Theory for Gases Randnm Motion:

According to Kinetic particle theory, gases are composed of partlcles Wthh 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 mwﬁ

any loss or gain of energy due to friction.

The attractive forces between the partxcles of a - € since
the particles are widely apart at low pressu

The average kinetic en@ _ rectly proportional to the
temperature measured on Kelvi -\% ases at the same temperature. '
Postulates of Kineli .] o ‘v ry For Leqmﬁs

o I
Arrangement of f\! \‘i Accordmg to kmetlc theory, the particles in a liquid are guite
close to one another. They are also moving in all possible directions.

iovements of Particles: In a hquld the particles show all the three types of movements
such as: | )

- Translat_:onal movement

*  Rotational movement

e Vibration movement

Owing to the presence of inter- particle forces, however, a liquid has 2 Sxed volume

and it keeps its level as well

Postuiz Kinetic particle Theory For Solids:

Fies "0 on of Particles: Solid substances consist of ions, atoms and molsoules.
coording to kinetic particle theory the inter particle forces in e solli subsmnces

&C S0 swong that they keep their particles arranged in a ﬁxed posmoe. @

¥eatons Motion: The particles of a solid possess ; N @

. Famd shape 27¢ Fixed volume: These restrigtes

B
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. overcomes

0.2: Discuss conversion of a S0lid into a liquia. S m
Ans, Healing: - ’ @‘O@© Sl
The physical state of a sblid subs 3 eating.
they start vxbratmg at a hxghet :

- Heat increases the kinety .
frequency ‘ |
Melting point. ALg : erature their vibrational motlon becomes SO fast that It
el 2 :

called the meltmg pomt of 1 sohd
£h eﬁ"}ix ng a Solid into a liguid <
At the melting pomt, the partlcles of solid not only
lose their mean positions but the arrangement as well. |
The solid collapses and turns to a liquid. Heating a solid ‘
below its melting point increases its kinetic energy and |
temperature that weakens the force of attraction between |8
its particles.
Further heating does not increase the temperature
because the heat provided here is being utilized to melt |

all the solid substance. : ; ~ Melting of i lce
0.3: How does boiling convert a hquad mto a gas" a @@
Ans. Evaporation: . , o

The molecules of a li
temperature's and, such an e

face of a hquld at all
surface is called evaporation.
increases the kmetlc energy of its molecules and so

Heatmg the liquid further, increases the kmetlc energy so much’ that the mter_
particle forces are weakened to a large extent. At thlS point the bubbles start coming out
of the liquid at a rapid pace. :

At this stage if the vapour pressure of the hquld becomes equal to the external
pressure, the liquid starts boiling.
Hoiling 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 into a gas: At the boiling point, the heat provided to the hquld is
used to convert it into gaseous form and during this its temperature remains constant.
In other words, the heat prov1ded is used only to break the forces of attractlon

~ between its particles.
Q.4: Explain conversion of a gas into its Ilqmd

. Ans. Cooling of a Gas:
When a gas is cooled the kmefl

%ses as a result the
ion between them.




molecules SO close that they are changed into a liquid-form.
- During this transition the temperature
changed into its liquid.

A A A R RN SN
Conden . At a suitable lower temperature the increased atfrs 10@@32& %e‘ '
. ; a ensation.

Tyt -

Evaporahon and Bmhng

~ Q.5: Define. hea!mg and cooling curves. Explain the various stages of heating and
: con!mg curves for a solid suhstance with the help of a graph.

It is a graph drawn between the internal energy and the temperature of a system
showmg the temperature changes as a substance is heated through its different states.

Point A: When a solid substance at a point A is. heated, its temperature increases.

P - On attaining a specific temperature. it melts as shown by the pomt B. .S
Thls point represents the melting point of the given solid. 2

Line' B to O Further heating does not increase the - temperature because the heat

prov1ded here is bemg utilized to melt all the solid substance as represgnte @@m

to C o

Point D: At the temperature
represents the boilin :
Line D to E;: A er heating does not increase the temperature till the whole
liquid is converted into gas.

A line D to E in figure shows no further rise in the temperature.
Peint 1. The temperature again starts rising after the point E.
Steps A to ¥: The curve represented by the steps A to F is called a heating 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 fromagastoa liquid or a liquid to a solid). .

£ .‘:5 ‘3':.&'--" ';

. When the gas present at the point F is cooled its temperature starts decreasmg
- -At the point E it starts converting into a liquid.
ThlS is called the condensation point or liquefaction pom
same temperature as the boiling point.
The temperature will however remain
or liquefaction.

SS of condensatlon




yint C Further coolmg will convert the liquid into solid at the pomt CWwW calicd

&

0.6: Draw heating curve for the physical changes water undergces with change in
temperature e

(]
aating Ct

surve for water at 0°C (Melting Point):
For water a heating curve w1ll show the rise of temperature of ice untll it reaches
O°C (meltmg pomt) then it remains constant while the ice melts into liquid water.

(Boil f“w;'s, Point) :
Further heatmg w1ll increase the temperature again until it reaches 100°C (boiling
Pomt) At th1s pomt it remams constant while the liquid water is converted into steam.
1°C A cooling curve for a | s SR - ‘
water w111 show the temperature of the steam : Liqui pour
decreasmg until it reachers 100°C 1t then 6 Pt

it Ihrl“ﬁ,} ALIRET

- & i liquefaction
 remain constant while the steam i ity :
; mto hquld water, o : :
U L The te Melting point  Freezing point
agam MW ally 1t remains | . 4

WM

Internal Energy
constant iquid water changes to ice. Heating and cooling curves

I s s o oo

Q.7. Dltferentlate between evaporation and bmlmg

~ Evaporation

Bmimg

Ans. y ) It1s a surface phenomenon It t A phase change when a liquid turns |
' occurs slowly and only at the | into a gas throughout the entrrea

surface of the liquid. | liquid forming bubbles, at a deﬁmteJ
external atmosphenc pressure.

‘i1, It occurs at all temperatures buté 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. 5.

‘(i) It produces coohhg '
"(iv; It requires a smaller amount of




Ans. Effect of External pressure on the Rate
~ Rate of evaporation tends to incr
versa.

Explanation: If a liquid is_jn @n tainer, most of the molecules that escape into the
vapour phase W@Om the liquid phase Instead, they will diffuse through the
atmosphere away from the container. . : 3 & :
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 inside 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.

- Al lower Atmospheric pressure; | Tatmpressure — 23tm pressure
. The boiling point decreases at lower;j ' 1 e
‘atmospheric pressure and vice versa,. = . g
Example: If we measure the boiling point of f
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 poi %
decreased at lower atmospheri :

1 external pressure and vice

7 ; Applications of Sublimation
0.9: Write a note on sublimation and deposition.
Ans. Sublimation; | : _ :

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

Examples: , s 5 _ :

~®  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, 7 o@
Deposition: The process reverse to sublimation i@allilw Cre” a gas changes

~ directly to a solid without going into the liquid\stafe
- Example: Formation of frost in &am amexample of deposition.

NVNNWO




L
- 0.10: How does the process of subhmahon helpiul in prmtl ‘ l@@ﬁ@ of air
freshner? -

" Ans. Solid Air Freshner:
The process of su

8 workmg of air fresheners. Solid air

fresheners contai e Wthh may evaporate with or without heating.
The scente@‘! ﬁg& rce undergoes sublimation and dlsperse 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 subhmatlon is used to print-a de51gn into a
material or fabric, it is called sublimation printing.
Explanation: Essentially the process mvolues printing that transfers a desrgn into a fabnc
using ink and heat.
In sublimation printing the first step is to print a desrgn onto a special paper using
sublimation inks. |
The printed paper is then placed onto a fabric and heat and pressure applied.
The inks used are converted into vapours. @ :
: e ecausethemkls
of the fabrrc in a normal

.. ‘The printing is permanent whlc dc@
~ embedded in the fabric ra r T tha

printing.

The heat suppli process opens up the pores present in the fabrlc the
ink 'enter ores under applied pressure, cools down and returns to a solid
form. N i - '

importance m Sublimation Printing: -

The method is popular for print on demand t- shlrts and it is also available on
ceramic, wood and metal that have a special coating on to receive the inks which are
sublimed. ‘ ;

14.7 / Kinetic Theory nd the Gas Laws

, WZ Importance of 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 hasns of "Kinetic Molecular Theor m

Ans. Bou%e s Law: é
ke ‘u is inversely proportlonal o



= e -

oo - . W - 4 . v =, . : : - "
Mathematical Expression: =~ - ° @ @“
, Mathematically Boyle's law is written as W 40

Vx= :
P .
Where > @
V is the volume of giw¢ gas P is its absolute pressure.

ok : : iy
Explanation: A g fo-kmetic theory, the pressure exerted by the gas in a container is
caused by the collisions 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. '

Reducing Volume: If the volume of the gas will be reduced to one half of jts original
volume, it will double the number of molecules per unit of volume. Hence the number of
collisions per unit of time on the same area of the surface will also be doubled. As a
consequence of these collisions, the pressure of the gas will also be doubled.

Q.12: Describe an experimental verification of Boyle's law.

- Ans. Experimental verification of Boyle's Law:

Robert Boyle proved the pressure-volume relationshi @m@@@le
experiment. ' ©
- Robert Boyle used a SW%@ 1 its shorter limb. He then .
poured a small amount of mer en end until it jus trapped the air in the
o :

sealed end. :
Since he uMount of mercury it did not squeeze the air inside the limb
and it was now at'atmospheric 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 |

on the entrapped air which was now about 2 |

atmosphere (2 x 760 mm), : :
When he read the new volume of the | l
_entrapped air it was one half of the initial | Trapped Air
volume. '

Conclusion:

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 half.

N

B ————————— tieitsntroaiens R —

- 760 mm




| 0.13: State Charless Law and explain, usmg kmetlc the

ry, @@ De of a gas
increases when it is heated at uns@n@%@ o

Ans. Charles's Law: -

The law states th t a given mass of a gas varies directly with
temperature s kept constant. The temperature must, however, be
measured M Kelvin scale. .

Mathematical Expression:
Mathematically Charles's law is written as:

‘ V o 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 colhs1ons with the

walls of the container and hence its pressure increases.
If the pressure of the gas is kept constant, the increase in the temperature must

increase the volume of the gas.
Experimental verification (The Piston

Experiment):

Charless law may be VIsuallzed easﬂy if
a gas is taken in a cylinder to which a pi

is attached. Q( | ) - o
Heating a Gas: - m hE ?
When the is\hea iston must T ;_
bkl HPW?M volume if the | §F S
pressure is to Temain constant. ' R | ; — i

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 pressuré 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 by a gas is due to the
number of collisions of its particles per unit area. This' in turn, depends upon the number-

? Ol one container.

of particles and their speed |
- If you have two containers eontaining the same amount of C@ same
HC d I'u )




_ volume compensates for the increased number of particles, ensuri e
the same. ' ' W @

Conclusion: Therefore, at constant tem greater number of
-molecules simply requires a la okl € same pressure, - : '
0.15: Explain the differenc diffusion of two gases based on kinetic
theory. o L :
Ans. Molecules ent 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 to 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.

B L b a0 2% #S 8 B - Bennn &8
Nels) VERMIED & " {5
1‘3{9*}‘4;%3&&{}13% F1OCESS

Diffusion is a spontaneous process. during which gas particles spread out.
Ditfusion of Hydrogen Gas: ; :

. The diffusion of Hydrogen gas from one ‘container to another one.

| aama PP

- : Diffusion of gesps :
Kinetic Theory Explaining Diffusion of Gadas;
' ‘The difference in the rate 101\ OF gases can be explained with the help of

kinetic particle theory of ga _ ; | 7

According tothe ._v ﬁ'leory molecules of all the gases possess some kinetic
energy at constant\L perature. ' v .

Since Hydrogen is lighter than Oxygen its molecules will move faster than Oxygen
at a given temperature. The rate at which Hydrogen gas will diffuse is thus much faster
than that of Oxygen. ' \ o
increase in Rate of Diffusion: Rate of diffusion 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. : &

0.16: Prove with an experiment that different gases diffuse at different rates.
Ans. Apparatus; ‘ ] -
® Twocottonplugs ~ © A glass long fube
- ® chloride gas ®  Ammonia Solutions - :
frocedure: Two cotton plugs soaked in hydrogen chloride gas and ammonia solul

introduced in the open ends of a 100cm long glass tube simultaneou

Ubservalion: The two gases produce white_dens@ﬁJ 1650 ‘“ - oride at the
point at which they meet in the tube. HCI nd ‘ ‘L ‘. Stande
ammonia molecules cover 59.5 cf) ﬁ m e on:

-
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Rates of diffusion of gases

Q17 Dlscuss |mpertance of rates of diffusion of medlcmes in human body.

-,'7 i - !(a ot .At: ¥ -
M. 1

The tendency of the molecules contained in a medicine to move from a region of
thher concentratlon to one of lower concentration is called diffusion.
Diffusion Rates ol Medit - The diffusion rates of medicines control how rapldly and
$ ' effectlvely they can be absorbed distributed and eliminated from the body
: When the med1c1nes are taken orally, the rates of their dif : en the

_Effectiveness of Drug: Ofigg \thedruy 1|es-are absorbed by the blood they start
diffusing into various t' ;
organs. Th ‘
Exampie: L soluble drugs d1fﬁlse more easily through cell membranes makmg them
more eﬂ‘ectlve in shorter time.

:#’y 3 ’{! i*-hiée ity :»! :‘\L\"r.

Generally, a faster rate of diffusion leads to higher drug concentration at its target
organ which means a more effective response

Ak Dhnd wE Dibliiaine il
e g at 51 g - g
? “"ﬁ* "g‘fﬂ'" B Ol é'ﬁ ates gl 1,,’,‘-:;%.‘-1‘-,«;‘;';;5.; ]

s Rates of diffusion play a cruc1al role in the dehvery and movement of drugs
throughout the body. -
®  Diffusion ensures that essential substances reach thelr target locations quickly
~which eventually helps in the treatment of dlseases

1. What is translauonal motwn ?

ARS g‘;’“’ﬁ"sl giional \'é sion g -




2.  Is the average kinetic energy possessed by the particles of a g \same at the
same temperature? " - o
W5 Yes, the average kinetic energy possessedhby thé parti @ a liquid are same at the
e, TG ,j\ﬁ - | e
~ S = o ;

4 s “'O :

s

Why do water va
ek

e —

| l(% cause more severe burns as compared to liquid water at the

. onto you instantly. ' :
b Why do we feel comfortable wearing cotton clothes in summer? :
Aus. Cotton is a natural fiber. It absorbs sweat from your body very easily. It is becayse it has tiny
pores that let air reach the sweat. when the sweat evaporates (turns into gas) off the cotton, it

wearing cotton clothes in summer.

b Does the chal‘lge in temperature occur duri ~g tﬂemprocgss of ewjapor}\tion‘i i
Ans. No. During the process of evaporation, the temperature of the substance stays the same because
the heat is being used to change the state (from liquid to gas) rather than raising the .
2. Does ice sublime? : ‘ : :
aout melting into

1% Yes. In very cold and dry conditions, ice can turﬁjiu- i
- aliquid first. ; @
r

O
3. . Give one example each for s&;) imatio % than mentioned in the text.
Ans., Example of sublimation it
ég%’j" ice: . : é : :

1 .\' ide it is left out at room tempexat'ure, it turns directly into a smoky
Deco gahquld. : ' S

@i‘y %ﬁ e {7‘:;“!;1‘ 'Q ‘)* 4 P

When carbon dioxidé gas is cooled very quickly under pressure, it turns directly into solid blocks

Or snow. :

ey o ———, e

L. With the help of Kinetic particle theory expl
(i) How does a gas exert pressure?.

ain;

" Ams. Gas particles are in constant, random motion. The pressure exerted by a gas is due to the

collisions of its particles with the walls of the container.

(i) How does the volume of a gas change when its temperature is decreased? (Pressure and
mass constant) ‘ .

Ans. When the temperature is decreased, the particles lose energy and move slower. They stay closer
_tpgq:hgr, which makes the volumg ofa gas SIPallcr.

| 14.5YQuick i 7% 128
I. Which gas among the following will diffuse at the fastest speed as

€ ure 4

slowest speed under similar conditions of temp
: &)

Ans. Among the gases listed (NO,, S




®  H,S will diffuse at the fastest speed - — \,\*

@ SO, will diffuse at the slowest speed. 6

Reason V/"\ N /\30\9
It is because, lighter gas partlcles mo&c\qnjst r d\)ﬂhrc) tnhch faster than hcawcr onges.
H,S is the lighest of the t

(ii) Explain with the help of kingti e theory whv does ammonia gas diffusc faster than
hydrogen chloridé gas?

Ans. Ammon cules 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? \3

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 from 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 pressurc I MPa and at room tcmperature
(25°C).

INTERESTING INFORMATION 3 gy (5@@

Phase change materials are uscd in thermal rcg,ul@o;f \“{\T\mwg&%ﬁﬂﬂmg msuialmn o
store and release thermal cnergy LY el

THINGS 10 KNOW | RN
Molecules prem \M&l&ﬂhow alt the three types of movements simultancously namely,

translational, r ribrational.

Objectwe Type Ouest:ons

~ Multiple Choice Questions prepmed in the ught of new Examination Techniques
(Knowledge Understandmg. Apphcatnon Analytical & Conceptual)

In!Ernal Energy

e e . A R S S 3D

interconversion of Physical States

e

1.  According to the kinetic particle theory, what is the state of mjvt{(m for

particles in all matter? 0 J\ ﬁ\
Q.L ﬁn‘cular pattcrn

(a) Moving only when heated
(c) Stationary and fixed
es in a solid?
(b) Vibrational motion

2.  Which type of motm
(a) Random mcﬁth,Qﬂ \ \ L
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d

ll.

12.
13.

14.

(c) Rotational motion - (d) Translatnol g

temperature

What happens to the average kmetlcéne
increases?

(a) It decreases (tﬂ) t mcreases (d) It becomes zero

. Internal energy of }5 e sum of which two types of energy?
(a) Hcaww energy (b) Kinetic energy and potential energy -

(¢) Nuclear'enrergy 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 turns to.a solid (d) The gas turns to a liquid

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

(a) Boiling (b) Melting (c) Condensation (d) Evaporatlon

At the boiling point the vapour pressure of the liquid 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 disappe _

(c) They move faster (d)—The; m?@ ases :
Which of these substances exns tates while its chemical
nature remains exactl :
(a). Oxygen (b) c) Carbon dlox1de (d) water
Which states all three types of movement simultaneously?

(a) Soli (b) Only gases

(¢) Gasesand lnqulds S— (d) Only solids . TS
Which stﬂc M’ tlle matter ', eeps its level and have a ﬁxed volume"

" (@) Solid (b) L:quid Safe) Gugs (d) Plasma

Which of the fuﬂowmg 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 llquld at

_ any temperature? | i
“(a) Condensation (b) Evaporatlen (c) Bmlmg (d) Meltmg '

18.

16.

.

gether, what is the result?

When a gas is cooled and molecules come
- (d) Meltmg

() Condsnsiation _(b). Evaporatic

Becomes Zero

When a solid substance is heated, its tem
(a) Increases (b) Decreases c

The condensation pom SO |
(a) Melting point T& g 0 acti oi
(c) Boiling point I’\\N (d) Freezing point

WW”



18.
19.
20.

3

7

23

24.
25.
26.

7

28.

29.

30.

31.

- Which of the followin

‘Which of these factors

The direct conversion of a solid to vapours wnthouti @@S 3

During the process of condensation, the temperature

(a) Will increase : (b)Will-decroa @o

(¢) Remains constant

perature as the melting point?

(a) Boiling point KX (b) Freezing point

(¢) Conden b (d) None of these

Ammon n be liquefied at atmospheric pressure and at a temperature
of: , : . ; :

(a) —31°C - '(b) —32°C (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 A R bl 05 8 o g

If the external pressure is mcrcased the rate of cvaporation.

(a) Also increases ot (b) Decreascs

(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 tcmperature does the heating curve for watcr stay constant while a
ice melts? . :

(a) O°C ~ (b) lOO"C : (c) 25°( ) - 3426

Which of the following is "Dry Ice"?’ o@é@m

(a) Frozen ammonia‘gas O(b

(¢) Liquid nitrogen

0 cvaporatmn"

(a) Increasing th agg) (b) Decreasing the temperature
(c) Increas) | pressure (d) Kcepmg the contamcr closed
In Karac e boiling point of water is:

(8) 25°C (b) 50°C o te) 18 (d) 100°C
‘When a gas is cooled the kinetic energy of its molecules.

(a) Decreases (b) Increases

"(¢) Remains constant (d) Becomes zero

The temperature of a llquld ‘at which the vapour pressure of liquid 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

(a) Boiling _(b) lreezmg (cmdcnsalmn :

(c) lrcczmg (d) Bonlm;:

N[N

What is the reverse pr
(a Meling ﬂ(ﬁ)@:;



33.

8.

36.
37.

38.

39,

41.

42, The basls of pressure volume relationship first observed by

45.

sublimation?

Which substance is used to keep insccts away from w«m é@ﬁﬂmugh

' (a) Salt crystals (b) Naphthal ) Dry ice
The formation of fro in winte Whlch process?
(a) Sublimation ‘ ' : YaQre c¢) Deposition (d) Condensation
Which process i g working of air fresheners?
(a) EVWE) Condensation  (¢) Deposition (d) Sublimation
Which factors are applied to convert sublimation inks into vapour? ‘
(a) cold and light (b) Hecat and pressurc
(c) water and air ' (d) light and heat
Sublimation printing can be done on fabric and. :
(a) Ceramic (b) Wood (¢) Metal (d) All of these

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

(a) Deposition '(b) Condensation  (¢) sublimation (d) Melting
Which of the following describes the formation of frost? '

(a) Evaporation (b) Meltmg (c) Sublimation

(d) Decposition

Mathcmattcall) Boyle slaw is w

(a) VT ¢) Vx T (d) Van
How is ¢ ematically written?

‘ i
(a) Vx (b) V an cofe)y Yx— (@ V=P

p
Which of the following is mathematically representation of Avogadro's law?

(a) Voc-- (b) VP ‘ (¢) Vxn gl

(a) Robert Boyle (b) Alexander charles (c) Avogadro (d) Newton
According to Boyle's Law what happens to the volume of a gas when the
pressure is doubled at a constant temperature?

(a) The volume is doubled (b) The volume is reduced one third

(¢) The volume remains the same (d) The volume is reduced to onc half
Charle's law states that at constant pressure, the volume of a gas is directly
proportional to its. @ﬁ*

(a) Atmospheric pressuse (b mm@mum

(c) Number of moles perature

What happens to the ra ,tcmperaturc is increased?
(a) It remains constant (\ (b) It decreases

Jo\)”’



47.

49.

s1.

s2.

s3.

-Diffusion occurs mos

through.
(a) Compression

(d) hvaporauon

(c) It increases . (d) It stops completely
In the human body medicines move fro the st ‘ rimanily
siatc of mattcr"

(a) Gas e T (¢) Solid - (d) Plasma
If tw rs have the same volume, temperature and pressure,
Avogadro's Law says they must have.

(a) Same number of molecules (b) Different speeds

-(¢) Same mass of gas (d) Samc chemical propertics

Why does a scent (like perfumc) sprcad across a room cven if there is no
wind?

(a) Due to evaporation {(b) Duc to diffusion

(¢) Due to sublimation (d) Dug to deposition

Which law explains why a football becomes flat or small in very cold weather?
(a) Charle's law  (b) Avagadro's law (c) Boyle'siaw ~ (d) None of these
If you squeeze a balloon (decreasing its volume) at constant temperature, the
pressure inside will.

(a) Becomes Zero (b) Increases (c) Decreases Re nstont
What happens to the pressurc of a f the @:@@K@i‘m the
walls increases?

(a) The gas turns intg-g i '

(¢) The pressure sta

prcssurc increcascs
(d) The pressure decreasce
r of gas partlcles in a container while keeping T and P

consta happens to the volume? |

(a) The volume is halved (b) The volume doubles

(¢) The volume triples (d) The volume stays the same

Lipid soluble drugs are often more cffective because they call mcmhranc they.
(a) Diffuse more easily : (b) Diffuse slowly

(¢) Evaporate quickly ; - (d) Do not diffuse

In Boyle's experiment what was used to trap the air and apply pressure?

(a) A piston (b) Mercury (c) Oil " (d) Water

(b) 2. b) 3. (0 4 M -5 (@ b e . @)

o

8. by ey My UL E ey 14 (b)
18 10aY 6L e Y 18 ) by - 20 (d) (c)
22, (b) = 23.(b) \ 24 (a) - 287 (b) 26 (e) (d @ (d)
29, (b) - 30: () I (bY T3 (b) 3 q&@ (b)
36 (d) 3. (@ 38 (d) : @ to) it ool idH)
43. (d) 44. (b) (c 7o HE
50. (a) SL (b) ST\ (BN B 55 (b)
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/ Additional Short Questlnns. /4 m
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Short Answer Questions prepared in the light of new Examination Techmques

Ans.

Ans.

Ans.

" Ans.

Ans
Ans.
Ans.

8.

- Ans,

9,
Ans,

Example Water in all its three physical stas r¢

(Knowledge, Unders‘anum ), Application, Analytical & Conceptual)
9,
= ) = E‘;‘a‘a Vi = a— ) m—r__m— - a— “ra

m\Ul Internal Energy

"14.2 Interconversion of Physical States
In which four physical states does matter exist in this world?
Matter in this world cxnsts in four physical states namely gas. liquid. solid and
plasma.
Properties of which state of matter were studied ﬁrst"
Properties of gases were studied first.
What idea did lead to formulation of kinetic particle theory for gases?
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 randomly This idea then led to
formulation of kinetic particle theory of gases.
What does kinetic particle theory explain? @

Kinetic particle theory explains: @
All the laws which govern the bcha O o
The composition ofllqu@ -~ ter :

-Interconversion of al % ate '
What is th @f kinetic particle theory?
. The main of kinetic particle theory is the all matter is made of particles that arc

always moving randomly.

What is kinetic particle theory? _

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.

What is the main idea of kinetic particle theory?

The main idea of kinetic particle theory is that all matter. is made of particles that

are always moving randomly. ;

Give an example to support that all the three physical states are distinct in

their physical properties only while their chemical nature remains the same.

All the three physical states are dlstlnct in thelr physical propertics only w their

chemical nature remains the same. @
W@Q 1¢ compond.

How does kinetic particle theory &‘,

According to kinetic pa@ surc” exerted by a gas is duc to the

_collisions.of its partlcl S s of the container.

RNk



10. Why are attractlve forces between gas particles assumcd a @ ,
“Ans. Aftractive forces between gas particles are assumed . ?) rticles

~ are widely apart at low pressure. : Q
- 11.  Why do the particles guid ..
| 44

xetd position and shapc"

Ans. The particles in a liqui : 0 onc another. They arc also moving in aII
directions rtlclcs of liquid do not hayc any fixed position and
shape. ' - Sy &

12. Why does a |lqllld have a fixed wolumc" :

_ Ans. Owing to the presence of mterparlxcle forces. a hquld has a fixed volumc and it
keeps its level as well. : ‘ :

13. What kind of movement do the particles in a hqmd show?

Ans. In a liquid. the particles show all'the three types of movements namely.

e  Translational e Rotational e  Vibrational

14. Why is it assumed that the collisions bctwccn gas particles do not mvolvc any
loss or gain of encrgy due to friction? :

Ans. 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 paruclcs do not lnvolvc

any loss or gain of energy due to friction. :

15. What is the relationship between temperature and Kinetic encrgy :@;mﬂ '

Pto the

Ans. The average kmctlc energy of the partlclcs is dlﬁz@{)

16.
- Ans.

17. Is the average kinetic energy thc same for all gases at thc same tcmpcraturc
Ans. Yes, the average kinctic energy is the same for all gases at the same temperaturc.
18. At what scale is the temperature of a gas measured to find its kinetic energy?
Ans. According to kinetic particle forces in the solid substances arc so strong that they
_keep their particles arranged in a fixed posmon
19. What solids may consist of?
Ans. Solids may consist of ion, atoms and molecules.
20. What is the only type of motion partlclcs have in a solld"
Ans. The particles of solid possess vibrational motion only.
21. Name the three types of movements shown by gas and llquld particles.
Ans. Gas and liquid particles show three tvpes of movements namcly translalmndl
" rotational and vibrational. - - »
22. What is internal encrgy of a substance? : N
Ans. The mternal energy of a substancc is thc total cncrg ' i @dcs the
' ing between
: them. o
23. What two typcs of

Ans. Kinetic energy rg%wrgl\ 08

TR

stance and thc. potcnudl encrgy duc to hundm;.




- 24,

Ans.
&5
Ans.
26.
 Ans.

27
Ans.

28,
Ans.

- * B el _odls S Tl ol _llm-h
between them make up internal encrgy. | @@\3 :
What is the impact of heat on the inte @%@O

Heat increases the internal energy of & s3 @
How can the physical :
The physical state
Define m i ",J“" ;
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. :
Why does solid turn into a liquid at the melting point?

At the melting point, the particles of a solid not only lose their mean positions but
the arrangement as well . The solid collapses and turns to a liquid.

Define evaporation.

Evaporation: Gty

The molecules of a liquid keep on coming out from the surface of a liquid at all

arice be changed?

- temperatures and such an escape of molccules from surface is called cvaporation.

29.
~ Ans,

30.
Ans.

31.
Ans.

32.
Ans.

33.
Ans.

Ans.

3S.

- Ans.

What is the difference between boiling and evaporation?
Boiling occyrs througout the liquid at a specific temperature (boiling hilc

evaporation occurs only at the surface and at any tempe @O
Define boiling point. ® M®
Boiling point: The temperature o i S vapour pressure becomes

equal to the atmosphcric% I$ called its boiling point.
o)

What is condensati ’
Condenthable lower temperature the increased attractions bring the
molecules so close that they are changed into a liquid form. This is called
condensation, ‘ ‘

Why docs a temperature remain constant during condensation?

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. : :

What does heat do to the kinetic energy of the particles? ‘

Heat increase the kinetic energy of the particles and they start vibrating at a highcr
frequency. : i ‘

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

The temperature doesn't rise while a solid is metting because the hcat cnergy is
being used to weaken the force of Attraction between the particles i m of
raising the temperature. ol @@

What is the difference between vapour press i

%@@:c pressure at
the boiling point? Qf@ ; ;

At the boiling point vap 1ospheric pressure arc cqual to cach

~other. ‘ S el

QUNNIN M



Heating and Cooling Curves

T I e SR R B I R T TR

Evauarat'qr and Bomng

36. What is a heating cu

Ans. Hutinwb sraph drawn between the internal cnergy and the
tempera stem, showmg how the temperature changcs as a substamg is
heated through its different states. i

37. What is a cooling curve? :

Ans. Cooling curve: It is a graph drawn between the internal cnergy and the
temperature of a system, showing how the temperaturc changes as a substance is
cooled through its different states in reverse (e.g, from a gas o a hqmd or a liquid
toa sohd)

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 hqund durm&
the cooling process for a pure substance, this is the same temperature as its boiling

point.

39. Why does the temperature remain constant dnrmg the melting pr

Ans. The temperature remains constant during g progess |t hc heat
energy being provided is used to he b 8 , Sotid paniclcs to convert

them into a liquid, rat

40. How does external

Ans. Increasin ure makes evaporation more difficult becausc it forc
gas mo ck towards the liquid surface. Conversely, a decrcase in external
pressure increases the rate of evaporation.

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

Ans. 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 decreasc in cxternal

. of the particles.
rate of evaporation?

pressure?
Ans. Rate of evaporation tends to increase by the decrease in external pressure and vice
. & versa.
43. Why is the boiling pomt of water lower in Murree (98°C) than in karachl
(100°C)?

Ans Boiling occurs when vapour pressure equals external pressurc. The atmospheric

pressure at Murree is lower than that in Karachi, So.we ﬁnﬁdl@@@@ point

has dreceared at lower atmospheric prcssur
44. Can a phase change occur with w ture?
Ans. Yes, by varying th can change statcs at a constanl

temperature. PN rﬂf\ﬂn



45.

Ans. :
* The direct conversion of a solid to vapours without melting is.called sublimation.

46.

Ans.

What is sublimation?
Sublimation:

For example: Solid carbon dioxide which is also called dry icc. changes dircctly o
gascous carbon dioxide at room temperature without first melting to liquid state.
From where does the energy needed for sublimation came?

The energy needed for sublimation also comes from within the substance which

_ then absorbs energy from the surroundings

47.

- Ans.

48.
~Ans
49.

Ans.

50.

Ans.

51,

Ans.

S2.

Ans.

83

Ans.

54.

Ans.

SS.

Ans.

- Which process is used in the working ofair fres s . O@©S
. The process of sublimation is uw i “\ eshenrs

Define deposition. ,

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

Example: Formation of frost in winter scason.

What is sublimatiowpri :
Sublimation prj i%%. process of sublimation is used to print a design
into Bric. it is called sublimation printing.

What does sublimation printing involve? o . :
The process of sublimation printing involves printing that transfers a design into.a .
fabric using ink and heat. _ i

Form where does a substance absorb energy for sublimation?

A substance absorbs encrgy from its surrounding for sublimation.

Does sublimation printing stay on the top of the fabric? g

No. the ink bacomes embedded inside the pores present in the fabric.

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

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.

On what materials can sublimation printing be used?
Sublimation printing is commonly used for T-shirts, ceramics, womnd mctals

that have a special coating to receive the inks WW@@
o

Name two common substances that us e@
Two common sub@ﬂii% :
@ Dryice _ “ X a nc balls.

SR N T S



Ans.

- T

Ans.

S8.

Ans.

What is used to protect woolen clothes from msccts
Naphthalene ‘balls are used to protect woo crC ot§

which may cvaporate with or -
: e_undcrgocq sublimation and dlspcrsc scented

P,:'nqhﬁd and mask unpleasant odours.

Why is ﬁ ation printing considered permanent?

How do solid air frcshencrs worl

‘Unlike normal printing where ink sits on top, sublimation printing uscs hcat to open

the pores of the fabric, The ink turns into vapours, cnters the pores, and the

‘ solidifies inside the fiber as it cools

59,

Ans.

60.

Ans.

61.

62.

Ans.

63
Ans

64.

Ans.

65S.

Ans.

- 66.

.Ans.

67.

Ans.

According to kinetic'

What is ''Dry ice"?

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

What happens to naphthalene balls over time?

Naphthalene ‘balls dlsappcar over time because thcy sublime dn‘cc.lly from a solid
into a gas.

~ Does dry ice melt into a liquid at room temperature?
Ans.

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 example of ga ning @Wmm a
solid.

 What is needed to turn sublimatj u n prmtmg"
. Both heat and presql@ r |matlon ink into vapour during

prmtmg

Can yoW tion rmtmg on metal?
Yes, as e metal has a special coating to reccive the metal
1 14.7 Kinetic Theory and The Gas Laws

14.8 Diftusion
Importance of Rates of Diffusion of Medicines in Human Body §

Define Boyle's law : : ;
Boyle's law: The law states that the volumc of a given mass of a gas is inversely
proportional to its pressure at constant temperature.
How is Boyle's law written mathematically?
Mathematically Boyle's law is written as:
| B

Nosdis
XP\

V = The Volume of given mass of gds a @Q
P = Absolute pressure of gas. rl@ @

pressurc of a gas in a container?

According to kinetig/t cssurc exerted by the gas in a container is c.auscd

W=



Ans.

69.
Ans.
70.
Ans.

7.
Ans.

7.
Ans.

73.
Ans.

74.
Ans.

78.
Ans.
76.
Ans,

gD
Ans.

78.
Ans.

o p— LSt i S T A W

by the collisions of its molecules with the walls of the contai @g%' .
What did Robert Boyle use to prove the pressure nship?
Robert Boyle used a simple J % ¢/ the pressure volume

relationship. e kit
What did Robert Boyl he J shaped tube? _
Robert Boyle “amount of mercury in J shaped tube.

What is lationship between temperature and molecular speed?

As temperature increases, the average speed and kinetic energy of the molecules
also increases. ’

How does the pressure of the gas in a container change? |
The pressure of the gas in a container changes. dircctly with the number of
molecules colliding with the wall per unit of time. ‘

Who did observe the basis of pressure volume relationship first?

The basis of pressure volume relationship was first observed by an Irish chemist
Robert Boyle. :

State Charle's law

Charle's law: The law states that the volume of a given mass of a gas varics
directly with temperature when pressure is kept constant.

How is Charle's law written mattematically? @@ m :
O

Mathematically charle's law is written as

L MaT O @@W
P and mass of gas are kept const m@

Who did give the charlé %@ - e |
French scientist Ja Charles gave the charle's law. :
What is AWWQ? . '

Avogadro aw: The law states that equal volumes of different gases must

contain an equal number of molecules if the lemperaturc and pressure arc kept
constant. - :

How is Avogadro's law written mathematically?

Mathematically Avogadro's law is written as V o p (at constant temperature and
pressure). '

Explain the relationship between the number of molecules and volume.

At constant temperature and pressure, adding more gas molccules increases the

number of collisions. To maintain the same pressure, the volume must increase to

79.
Ans.

80.
Ans.

provide more space for the additional particles.
Define diffusion
Diffusion: Molecules present in gases are in a constant state of random w

n.
Due to this molecular Motion the gas particles spread out and '!"|ix<@@ -arca
of high concentration to an area of low egnc Y Of r?y of gascs is
called diffusion : Q) .
f

t
usion?

How does the temperatuf %
Rate of diffusion increase the increase: in temperature as the particles have

N



more kinetic energy and hence they move faster. This cvc%ﬁlll@ rapid

mixing and spreading. | // #

81. Why does Ammonia (NH;) diffuse fa chioride (HCI)?
ighter molccules move faster

drogen chloside, it diffuses faster.

Ans. According to kinetic tl@
: than heavier ones. Q?E
ihotHen Hy

r

Since Ammonia ¢

82. How do ert 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 because the process of
diffusion ensures that cssential substances reach their target locations quickly
which eventually helps in the treatment of diseases.

84. What is spontancous 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? @m

W ively they can be

Ans, The diffusion rates of medicine contre} h
o DOd

87. What docs make lipid_s¢ 8! ‘. p-Cffective?

Ans. Lipid soluble drugs-dift e casily through cell membrancs. making them more
effective.i c. | . ‘
88. Whatd appen once the drug molecules arc absorbed by the blood?

Anms. Once the drug molecules are absorbed by the blood, they start diffusing into 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 at
a given temperature, the rate at which hydrogen gas will diffuse is thus much faster
than that of oxygen. ; : :

W- xercise Questions (Solved)

I A. Multiple Choice Questions

¥ Choose and tick the correct answer from the given choices.

1. According to kinetic theory, the basic difference betwee id@'@@d gas
is due to: : ﬁ%o
(a) the difference in the moveme(&@&@ |

(b) the chemical propéﬂm |

(c) the size of thg part

W\WW o=

(d) the shapc of the particlces.
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(a) decreases (b) increases (c) remains @O@© '
- (d) initially decreases and then increasesypon i t ' o

A &

i

3. The inter-particle attractions ar .
(a) Solids ' (b)@ lasma (d) Gas

4. Cooling the vapours of S change them directly into solid state. This
phenomelﬁtﬁg’@iﬁ@ZTO @i T
(a) evapordtion (b) condensation (¢) sublimation (d) deposition

5.  Physical state in which the particles possess the maximum energy:
(a) Solid (b) Liquid (¢) 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 stf;cngth of attraction.
(b) It increases with the increasing strength of attraction.
(¢) Itis independent of the strength of the force of attraction.
(d) ‘It first increases and then decreases with the increasing strength of the foree of

» attraction.- :
7. Which gas will diffuse at the fastest rate? ¥ -
(a) HCI (b) SO, (¢) H.S ST Re) ©m

8.  The phase changes A and B in gas — liquid % gqi @
(a) Melting, evaporating » (Tond n o
- (¢) Condensation, freezing ( l 7in ;
‘9. A student noticed frost fa

s S R R NP I e e s
B fe) 9 e . -

14.1 From Where does the cnergy come when a l_iquid.cyaporatcs? R——
Ans. When a_,,lig;ulid;.‘efvaporates’,_thc energy comes from the surroundings and the liquid
itself. During evaporation, the surface molecules absorb heat cnergy 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?
Ans. No. Condensation is an egothermic process. In condensation, gas c
- heat energy to their surroundings as they slow down_apd oV @;p fogcther to
form a liquid. O @ ‘ﬂl :
~ 14.3 Why naphthalene balls (u& to & appear after sometime? 5
Ans. Naphthalene balls _disappqaf\g}‘ 'W due to a process callcd-subli:na;i()|1.

Wo\)u

d"at 6.30 am and disappearing by -

8.30 am. Which pha % Bt Was responsible for changing the frost into
water vapW o | :
(a) Melting - (b) Evaporation (¢) Sublimation (d) Sublimation -



- 14.4
}'A'ns..

This is a process where a solid changes directly mto a gas without passi ough
the liquid state. The solid napthalene molcc ; W’dirm
escape directly as vapours and dls' -

Why does the temperaty 12 : a phasc changc?

The temperature remai stay ~ '

change the g\ supp led is used to break thc mtcrmolccu!ar bonds
(overcomifig|the\forces of attraction) better than increasing the kinetic cnergy of the

~particles (which would raise the tempcrature)

14.5
- Ans.

14.6

Ans.

14.7

Ans.

14.8
Ans.

14.9
_Ans.

Is it possible to compress a liquid like a gas?

No. Liquids are considered incompressible. In a gas, there arc large empty spaces

between pamcles but in a liquid, particles arc alrcady packcd very closcly log.lhcr
with almost no space to be pushed further.

Can you change the temperature at which water boils in an experiment in
your lab? : :
Yes, The boiling point of water depends on atmospheric pressure. -

If you decrease the pressure (using a vacuum pump), watcr will boil at a
temperature lower than 100°C

If you increase the pressure (like in a pressure cookcr) the boiling poml increasc,

In which season the wet clothes get dry after a relatwcly longer tlmc"

Wet clothes take longer tlme to dry in Monsoon (Ram a : h@ ¢ the
own thc ratc of

When heated th ‘ ain kinetic energy and thmr vibrations bccomc mnrc
rapid an &ntually, the vibrations become strong cnough to overcome
the rigid bohds of the solid, leading to melting.

Do solids and liquids also diffuse just like gases”
Yes Solids and liquids also diffuse just like gases but much more slowly

Example:

If you write on a chalkboard and leave it unclean fbr months it bccomcs dlf F cult to
erase. This is because some particles of the chalk have diffused into thc surlacc of
the board.

14.10 Why dew is formcd in the early hours of the mornmg"

Ans.

14.1
Ans.
- 14.2
Ans.

C. Constructed Response Questions

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 leaves

Differentiate between evaporation a @ @©
For answer see Q7. é&@@
Describe how boiling 43 \relate \L pressure? '

Boiling occurs wherr{ﬁh ; ~ are of the liquid equals the external prcssunc
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Lower External pressure: '
When external pressure is lower, the boiling point decreases.

" For Example: Water boils at a lower temperature on a sy m‘.@ the
- atmospheric pressure there is lower. 1 ao
Higher External pressure: @@
When external pressure’is hi \ g point increases. |
S
I

For example: In a increasing intcrnal pressure, waltcr boils at
- a higher temperafire) ng food faster. : '
14.3 Why the proc ’ss of evaporation does not need the input of energy?

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 heating is cxactly cqual 6 the

energy released when those bonds reform during cooling. : : 2
®  Under the same pressure conditions. a substance will melt and frecze at the same
temperature (and boil and condense at the same temperaturc). :

14.5 Why ice melts when the pressure is cxerted on it? m

. Ans. Water is denser as a liquid than it is as solid icc. @@

: % : O f
When you exert pressure on ice. ou force WS@SCI' together, to
- collapse into a liquid.

14.6 Why do phase changes %

Ans. Phase changes hap c anges in heat energy. This encrgy affeets how
. particles ;

©00000000000000EaRe

D. Descriptive Questions

14.1 Explain the difference in the rates of diffusion of two gascs 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.

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

Ans. For answer see Q 6.

o

e

-




