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Choose the correct answer for each from the given options:

The vapour pressure of warer ar 100°C is:

fa) 766 torr (b)) 761) torr e} 14.2 psi id) 760 atm

The process in which a solid directly changes into vapours without passing through liguid
phase is called:

(e} evaporation (b} condensation () sublimation {d) melting
In 5.1 system, the unit of pressure is:

(a) Kg/ms (b Kgims fe) Kgim (d) Kg/m's
The valume of gas wounld theoretically be zero at:

fa) 0FC fb) 273K fe) -273°C {d} 273°C
The internal resistance of a liguid to flow is called:

fa) surface tension  (b) viscosity o) resisianee {d) density
This is an intensive property:

() length {h) mass fc) mole (d) volume
An ideal pas obeys pas laws at;

fa) high pressure (b high temperature

fc) all temperature and pressure (d} low temperature

The instrament nsed to measure atmospheric pressure is:

fa) spectramerer b} lactamerer {c) havameler fd) voltmeter

The rotal pressure of a mixture of gases is the swm of the partial pressure of each gas
present in the mixtare. This is stated hy:

ARAR RR RRRKRAA AR

fu) Bovle ) Oadton fc) CGraham fel) Charles
At 8. TER, 0.1 mole of a gas occupies the volume;
fa) 22.4 dii” fh) 2 24 dor’ (c) 24 ff (d) 100 em’
The umit of viscosity is:
fa) milli-poise th) milligram fc) joule {d} Nis-m
It is a covling process:
(a) viscosity (b} surface tension (o) evaporation (d) vapour pressure
As the temperature of a liguid is increased, its viscosity:
far) increases () decreases
fu) Femaing constani fell first increases than decreases
N Y ' S
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ﬂ: The quantity of matter present in a body is called:

{a) weight (B} mass fc) eneray fd) momentun
q Mathematically, Boyle's law can be represented as:

() Ve T (b) Tox P (c) Toe —L_ (d) Ve ——

: g ’ P P

u The meniscus of mercury in a glass tube is:

(a) plane (b) comeave (¢) convex {el) zig-zay
( The three states of matter are due to the:

(a) chemical properties () physical properties

(c) different arrangements of atoms (d) differeni sizes of atoms
ﬂ Absolute zero is equal to:

fa) -273.16°C fh) 273.16°C fe) -1°C () 173K
ﬂ Which ane of the following is amorphous solids?

fa) GFlass (b} Rubber e} Plastic (d) All of these
'ﬁ An ideal gas is defined as the gas which obeys:

fa) Bovles law (h) Charles 5 law (c) Gas laws (d} Avogadro ¥ law
a The pressure of a gas increases when:

fa) the volume is increased (b) more molecules are added

fo} the temperature is decreased {d) molecules are removed
€ Rising of liguid in a capillary tube is called:

fa) ascent (b} pull {c) capillary action  (d) all of these
a Capillary action of liguids is due to: :

fa) viscasity (b) surface tension  (¢) density (d} pull
ﬁ The unit of surface tension is:

(a) dvnesicm’ (b) ergicm’ fc) jim’ (d) Fra
ﬁ Gases expand on:

fa) subliming (b) cooling {c) heating {d) condensing
ﬁ Charles’s law shows the direct relation between:

fa) Fec P fb) Vor n fe) Vee T (e} none of these
G Graham s law of diffusion of gases, mathematically expressed as:

g S Afd _fm 5 AfS _qfm
L d, m, ®) T, d. m,
(€ L._ )4 =WW (d) None i
L. d? m,

€I rPv=nRTis called: .

(a) energy equation (b) general gas equation

fc} pressure equation (d) volume eguation
ﬂ Which gas has the lowest density?

fa) CO (b) NH, ic) N, (d) O,
ﬁ Which one of the following is a pure compound?

fa) Ethanol (b) Petrol (¢) Steel (d} Tap water
ﬁ Waier has maximum density at:

(a) 0°C (b) 4°C () 25°C (dy 100°C
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ﬁ The quantity of matier present in a body is called:

{a) weight b} mass (¢} enerey {d) momentum
ﬂ: Mathemaricaily, Boyle'’s law can be represented as:

(@ VT (b) Toc P (¢) T % (d) Vo %
« The meniscus of mercury in a glass tube is:

fa) plane th) concave (e} conmvex fel) zig-zag
( The three states of matter are due to the:

{a) chemical properties {B) physical properiies

(c) different arrangements of atoms {d) different sizes of atoms
ﬂ: Absolute zero is equal (o:

{a)-273.16°C fb) 273.16°C (e} -100°C fd) 173K
ﬂ Which one of the following is amorphous solids?

(a) Crlass fb) Rubber {c) Plastic fd) Ali of these
ﬂ An ideal gas is defined as the gas which obeys:

(a) Bovies law (b} Charles s law ic) Gas faws (e} Avogadro § law
q The pressure of a gas increases when:

(a) the volume is increased {b) more molecules are added

(o) the temperature is decregsed {(d) molecules ave removed
q Rising of liquid in a capillary tube is called:

(a) ascent b)) pull {c) capillary action  (d) all of these
ﬂ Capillary action of liguids is due to:

{aj viscosity (b} surface tension  {c) density fedt puell
q The unit of surface tension is:

(a) dynesicm’ (b) erglem’ fc) jinr (d) Fia
ﬁ Gases expand on:

(a) subliming (b) cooling {c) heating {d) condensing
a Charles’s law shows the direct relation between:

(a) Ver P b} Vo n fe) Vee T {d) none of these
i Graham’ law of diffusion of gases, mathematically expressed as:

'ﬁJ) rl — ‘I! d! =‘\“ m3 i Il‘&j r'—: \fd_lzlhii
I, d-| m, r, d: 1,
(e) L _ A /Eu_ A /_fl*.._ (d) None
T, dd: m,

€ rPv=nRrTis called:
{a) energy equation ib) general gas equation
() pressure equation {d) velume eguation
a Which gas has the lowest density?
(@) CO (b) NH, () N, (d) O,
ﬁ Which one of the following is a pure compound?
(a) Ethanol b} Petrol (c) Steel fd} Tap water
ﬂ Water has maximum density at:
fa) 0°C (b} 4°C fc) 25°C (el 100°C
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If a=b=¢ and o= =y = 90", then the crystal structure is:

fa) cubic b wriclinic fe) arthorhambic {d) tetragonal
The value of gas constant ‘R in dm’ wrmosphere /K - mole is:

faj (.082 fbi 8.2 fci 1.987 fd) 0.028

The gas molecules exert pressure on the walls of container because of: |
fer) attraction b acthesion fc) collision {d) repulsion
The force of atrraction between a liguid molecule and another surface is called:
fa) adhesive forces  (b) cohesive forces  (c) London forces i} nome

The gases diffuse rapidly because of:

fa) free movement of molecules (b) random motion of molecules

fe) molecules ave widely separated fd) all of them

Twao solids having the same crystal structure are called:

fa) fsomarphous rh) Polvmarphous o) Isotopes (d) Allotropes
The number of crystal systems on the basis of unit cell is:

fa) 5 fh) 6 fe) 7 () 8

Real gases are nearer to ideality at:

fa) high temperature and high pressure (b) high temperature and low pressure
fe) low temperature and low pressure {d) low temperature and high pressure
Ifazh#canda=[=y=90" then crystal stracture is:

fa) cubic fb) tetragonal fc) artharhombic {d) ericlinic
Theoretically, a gas at zero Kelvin, :

{a) becomes liguid th) becomes solid

fc) iis velume becomes zero r}:fjﬁ‘i?ﬁt?i'

CaCO, exists in more than one crystailine form. This property is called:

fer) isommorphism ) podymuorphism fr) allotropes fel} isatopes
Amorphous solids do not have:

{a) sharp melling point (b} regular siructive (o) geometrical shape (d) all of thexe
Gases contract on:

(a) heating rh) subliming fc) cooling (d) none of these
The S.1 unit for measurement of pressure is:

fa) Newion fb) Pascal fc) bath fe) none of these
The 8.0 unif of temperature is:

fa) Celsins ib) Fahrenheit fe) Kelvin e move of these
Normal body temperature is;

(a) 37°C fh) 98.6°F fe) 310K - (d) all of these
Rate of diffusion of a gas is inversely proportional fo:

fa) its mass fh) its density

(e} sgquare root of the densiry fd) none of these

Effusion is the escape of gas molecules through:

fa) semi permeable membrane ) permeable membrane

(c) porous conlainer fd) timyv hole

Volume of a pas depands upon the:

{a) nature of gas b mass of gas fe) size of container  (d) none of these
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ﬂ In the diagram below, the name of the reverse process of B is :
Solid

A SO
Vapour +—— Liguid
{a) sublimation {h) condensation fc) evaporation felf fuviom
ﬂ If a=b+c and a=p =y = 90° thecrysial structure is :
{a) cubic {b) tetragonal fe:) ewrtherhiombic (d) triclinic
ﬂ The atmospheric pressures recorded in different places at the same time are given below :

Nathiagali Hunza Mur;-ge Gilgir
700 torr 650 torr ) 710 tarr 600 torr
Water will boil firse in:
{a) Nathiagali b} Hunza (e} Murree fel} Gilgit
,,

1. (b 9. (b) 17. (e) 25. (c) 13, (a) 4. (c) | 49 (d)
2. (o) 10. (b} 18. fa) 26. (c) i4. (c) 42 (b} | 50 ()
3. (a) 1. (a) 19. (d) 27.(a) | 35 (a) 43. (d) il (b)
4. (c) 12.¢¢) | 20 (c) 28.(b) | 36.{d) | 44 (c) 52.(b)
5. (b) 13. (b) 21. (b) 29. (b) 'i 37 (a) I. 43. (b) 33 (@
6. (c) 14. (b) 22. (c) 30. (a) 38 (c) 46.(c) |
7. (0 i5. (d 23. (b) 31 (b) ‘ 39 {d) ‘ 47. (d)
8. (c ‘ 6. (c) 24. (b) 32. fa) 40. (¢ 48. ()

‘Short / Detailed Answer Questions

——

m Define matter.

Ans. Matter is defined as anything which occupies space and has mass. Matter is composed of tiny
particles, atoms or molecules, e.g, water, oxvgen, rock, the sun ete.

m What are the states of matter?

Ans. Matter exists in three physical states:
(i) gas (11)  liguid (i) solid
These three states are inter-convertible into one another. Plasma is the fourth state of matter. It is
the matier of the sun and other stars.

m Describe the properties of gases.

Ans. (i) Gasesoccupy all the available space, therefore they donot have definite volume.
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(ij)  They do not have a definite shape. They attain the shape cf the container in which
theyarekept.
{itf) Gasescandiffuse andeffuse.
(iv)  Sincethereare large emply spacesbetween gaseous molecules, therefore, gasescan
hecompressed by applying pressure.
(v)  The molecules of gases are in state of constant random motion. They collide with
eachotherand with the walls of containerand exert pressure.
(vi)  Theattractive forcesbetweenthe molecules of gasesare very weak.
m Describe the properties aof liguids.
Ans. (i) Liquids have definite volume. But they do not have definite shape they attain the shape of
container in which they are kept.
(i)  The molecules of liquids are in state of constant motion. The evaporation and diffusion of
liquids is the result of their motion.
(ifj)  The densities of liquids are much greater than those of gases but are closer to thosc of
solids.
(iv)  The spacesamong the liquid molecules are negligible as compared to gases.
v} The attractive forces between the molecules of liquids are greater than those of gases.
(vi)  Itcanbecompressedtoanegligible extent even at high pressure.
m Describe the properties of solids.
Ans. (i) The attractive forces among the particles of solids are very strong. Therefore, they have
definitc volume and shape.
(if)  The particles of solids are very close to each other and they are tightly packed. That is
why they are non-compressible and they cannot diffuse into each other.
(iri)  Solid particles possess vibrational motion only.
m Describe the inter-conversion of states of maiter.

Ans. The phenomenon due to which the matter changes from one state to another state and back to the
original state, on altering the conditions of temperature and pressure, efc. is called inter-
conversion of matter. Conditions for altering the state of matter are:

{i} temperature fif) pressure
Heat ————  Heal
Solid Ligquid Gias
Fa L%
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(ii)  They do not have a definite shape. They attain the shape of the container in which
theyarekept.

(iii) Gasescandiffuseandeffuse.

(iv)  Sincethereare large emply spaceshetween gascous molecules, therefore, gasescan [
hccompressed by applying pressure,

(v)  The molecules of gases are in state of constant random motion. They collide with
cach otherand with the walls of container and exert pressure.

(vi)  Theattractive forcesbetweenthe molecules of gases are very weak.

m Describe the properties af lguids.

Ans. (i) Liquids have definite volume. But they do not have definite shape they attain the shape of
container in which they are kept.
(i)  The molccules of liguids are in state of constant motion. The evaporation and diffusion of

liquids is the result of their motion.

(i)  The densities of liquids are much greater than those of gases but are closer to those of
solids.

(iv)  Thespacesamony the liquid molecules are negligible as compared to gases.

(v} Theattractive forces between the molecules of liguids are greater than those of gases.

(vi)  Itcanbecompressed to anegligible extent even at high pressure.

m Describe the properties of solids.

Ans. (i) The attractive forces among the particles of solids are very strong. Therefore, they have
definitc volume and shape.
(i)  The particles of solids are very close Lo each vther and they are tightly packed. That s
why they are non-compressible and they cannot diffuse into each other.
(irf)  Solid particles possess vibrational motion only.

m Describe the inter-conversion of states of maiter.

Ans.  The phenomenon due to which the matter changes from one state to another state and back to the
original state, on altering the conditions of temperature and pressure, elc. is called inter-
conversion of matter. Conditions for altering the state of matter are:

i) temperature fii) pressure

iy
o®sl | € g

Solid Liquid Gas
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m State the main postulates of kinetic molecular theory of gases.
Karachi Board: 2005, 2008, 2015

Ans. (i) Gases are made up of molecules, which are far apart from each othere.g. H,, He and CO,

fi)  Spacesbetween gas molecules arc very large as compared to their sizes.

fili)  The actual volume of the molecules is negligible as compared to the total volume of the
gas in the container.

fiv)  Themolecules of gases neither attract nor repel each other.

v} The molecules of gases are always in a continuous state of haphazard motion but in a
straight line.

fvi}  The collisions of gas molecules with each other and with the walls of the container are
perfectly clastic,

vii)  The pressure ofa gas is the result of the collisions between the molecules and the walls of
the container.

(viii) Due to motion, molecules of gases posses kineticenergy equal to amv',

fix)  The average kinetic energy and average speed of the molecules of a gas is directly
proportional to its absolute temperature (K).

fx) At the same temperature , molecules of all the gases have same average kinetic encrgy.

m Describe kinetic theory of liguids, Karachi Board: 2011
Ans, = Particles of a liguid { as in a gas) are randomly arranged.
. They consists of “clusters™ in which they are very close together.
. Liguids have no shape but take the shape of container. They oceupy definite volume.
. The force of attraction between liquid molecules is greater than gases.
. The particles in a liguid are fairly free to move and they can be poured from one container
to another.

m Describe the kinetic theory of solids.

Ans. = The particles of solids are very closely packed due to the strong forces of attraction
between them.
- Solids have definite shape and volume.
. Solids particles can not move freely; theyjust vibrate.
" In solids the particles are arranged in a fixed pattern.

m Explain the behaviour of gases on the basis of kinetic molecular theory.
Karachi Board: 2011

Ans. Thebehavior of gases on the basis of kinetic molecular theory are discussed as under:
Diffusibilty: The process of spreading of gas molecules throughout the vessel is known as
diffusion. Or The process of mixing of gases with one another to form a homogenous
mixture is called diffusion and this property is called as diffusibility. In terms of Kinetic theory, the
molecules of a gas arc widely scparated and there are large empty spaces due to which they are
free to move and mix each other, e.g. diffusion of perfume through the air.
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Effusion: Aprocessin which gas molecules escape through minute |00 0000 o
pores or tiny holes in the vessel. For example, the air effuses from the %GD%%%% 0 0
tyre as a result of'which they loses pressure gradually. 000000
Camms_sfbg‘!{ﬂ': The -dCtTrEEIEE in volume with an increase of %%%ﬂﬂ%ﬂﬂ‘ 0‘3 0
pressurce is called compressibility”. . 88 8888

Gases can be compressed easily by exerting pressure. According to 000000

kinctic molecular theory this i5 so because there 1s large distances Tig, 2.1 Effusion

between particles of gases. They come closer by applying the
pressure, so volume of the gas decreascs.
Expansibility: “Increase of gas volume with the decrease of pressure is called expansibility,
According to kinetic theory when temperature of a gas increases, the average kinetic energy and
the velocity of molecules also increases, so the pas expands fast at constant pressure.
Volume is measured in cubic decimeters, dm' or cubiccentimetersem’ (1dm’ = 1000cm’).
Pressure:  All gases exert pressure. The force exerted by gaseous particles per unit area is
called gas pressure. B e Foree _ F

Area A
According to kinetic molecular theory gas particles are in constant random motion and when they
collide with the walls of the container result is gas pressure.

Unit of pressure: Pressure can be measured by the following units
(i} psi = pounds per square inch (Ib/inch’ )
fij)  Kilogram per square meter (kg/m’)
(iii)  Newton per square meter (N/m’ or pascal,pa)

Thus 5.1. units of pressure are:
kg-m
Force Newton 5 2

Pressurc = T = = = o = kg/ms .

m Define gas laws and name some gas laws.

Ans.  Definition: The law which describes the behavicur of gases towards pressure, temperature,
volume, molar amount , partial pressure and diffusion is called gas law.
Names of gas laws:

fi) Boyle’s law fii)  Charles’s law (i) General gas law

fivy  Avogadro’s law fvi Dalton’s law (wi}  Graham's law
m Srate Bayle’s law and give its mathematical form. Karachi Beard: 2006, 2012, 20146
Ans.  Introduction: In 1662, Robert Bovle gave a relationship between volume and pressure of

gases. He announced this relationship in the form of a law known as Boyle’s law.
Statemens: At constant iemperature, volume of a given mass ofa gas is inversely proportional
tothe pressure exerted on it

Ve IT (Tisconstant)
e
PV = K

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 50 of 298)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp

CHEMISTRY NOTES FOR 15T YEAR (FOR SINDH)

The Three States of Matter - Solids, Liquids and Gases

The above expression shows that the product of pressure and volume of a given mass of a gas is
constant provided the temperature remains constant.

If pressure of a given massof agasis P, and volume V,, then changing the pressureto P,, the
volume will changeto V,.

PV. = K {a)
PV, = K (b)
By combining the above equations (a) and (b) we get:
PV, = BV, {the sccond form of Boyle's law)
m Describe the experimental verification of Boyle's law.

Ans,  This law can be verified
by using the apparatus
as shown in the
diagram 2.2, Itis clear

4 nlm prowae:

from the diagram , that
vesscl contains 1 dm’ of
agas at2 atm pressure
and 25°C temperature.

If the pressure is
increased from 2 atm to
4 atm at the same
ternperature, volume of
the gas becomes JT dm’.

Similarly, when the pressure is increased from 4 atm o 6 atm al the same lemperature, volume of
the gas becomes —— dm’, It means that volume of the given mass of the gas is decreasing with

3
the increase in pressure at the same temperature.

Fig 2.2 verifization of Boyle's law

Mathematically:
PV, = 2Zatm = ldm’ = 2amdm’ = K
PV, - 4aim x % dmn' = 2atmdm’ = K
PV, = 6am % dm' = 2amdm’ = K

The above calculation verities Boyle's law.
m Describe graphical explanation of Boyle's law.

Ans. (i) When the volume along (y-axis) ofa given gas plotted against reciprocal of pressure (1/P)
along x-axis, straight line passes near the origin.
(if)  When the values P » V are plotted against corresponding values of ‘P”wg get horizontal
lines. The straight line shows that K is a constant quantity.
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(#ij)  When the volume of a gas (at y-axis) is plotted against the total pressurc , a parabolic
curve is obtained. This graph shows the decrease in volume with the increase in pressuie,

%
T,>T.=T, v, -"\.\
& T 3 ._L{P-g ""I:}
P
4 PV 2 R
b _--"'r T, || E— _________;3151"_5, A
,l". :I E -.‘..ﬁ
Fy a: %
- B ir,
Ve ¢ PRESSURE —*
Buoyle's law Buoyle's law Boyle's law
Fig23

QXEL  Ewiain Boyles's laws with the help of Kinetic theory of gases.  Krachi Board: 2012

Ans. Boyles's Law: This law states that “The voiume of a given mass of a gas is inversely
proportional to the pressure exerted onitata given temperature.”
According to this law, at constant temperature, if pressure 18 doubled, volume will be reduced to
half, if pressure is reduced to half, the volume will be doubled. Boyle's law can be explained in
terms of kinetic theory as follows:
If the volume of a gas is decreased at constant temperature, the average velocity of the gas
molecules remains constant, so they collide more frequently with the walls of smaller vessel. The
more frequent collisions cause higher pressure.,

QXA s:ate Charles's law and give its mathematical form.  Karachi Board: 2006, 2012, 2013, 2016

Ans.  Introduction: In 1787, Charles gave a relationship between volume and temperature of gases.
He announced this relationship inthe form ofa law called Charles’s law.
Statement: “Volume of a given mass of a gas is directly proportional to the absolute
temperature at constant pressure™,
Mathematical form:  Mathematically, Charles’s law can be expressed as:

VT {when ‘P" is constant)
v

T = conatant
v, V.

T = T = constant

QXL =xviain the Charles's law in the light of kinetic theory.  Karachi Board: 2004, 2006, 2012

Ans. 1M the lemperature is decreased, the average kinetic energy of the gas molecules decreases, At
constant pressure the decreased velocity causes the gas to shrink, therefore the volume occupied
will be small and vice versa. Thisis Charles's law,
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Give the graphical explanation of Charles’s law.
Or
What is abselute zero or Kelvin scale temperature?

Ans.  When a graph is ploticd between the absolute temperature on x-axis and the volume of one mole

ofa gas on y-axis. A straight line is obtained which shows that V/T is constant. When this is
plotted as shows in figure 2.4, itinterceptsthe x-axis i.e. the temperature axis at -273°C.
At this temperature the volume of a given mass of a gas becomes zero. Actually ail gascs
convertinto liquid before this temperature (-273.16%C ) Thistemperawreis called absolute
zero or zero degree of the absolute scale (Kelvin scale). Atabsolute zero the motion of the
molecules ceases to exist.

Volume V"

.
."l-r.. I3

! il 1 i | I I : .

LT ; 200 T 0 L0 200 300 Centigradi scale

a1 " : ' : '
| ! P

Absolule 7210 s ?I;mnp-'-rmljrg e 172 473 Ly 1] Kelvin seale

Fig2.4
m Explain the term “Avogadro’s law ™", Karachi Board: 2003, 2016

Ans. Introduction: = The ratios of the volumes and ratios of the molecules of reactant and product
gases are identical. In 1811, Amadeo Avogadro worked out this relationship which is now called
Avogadro’s law.

Statement:  “Equal volumes of all gases at the same temperaiure and pressure contain the same
number of molecules.”

Mathematical formufa:  Since equal number of moles of different gases contain equal number
of molecules, which occupy equal volumes at the same temperature and pressure , therefore

V o« n (atconstant T and P)
It means one mole of all gases occupy the same volume at the same temperature and pressure.

Examples:
At STP oncmolcofagasoccupics 22.4dm’ volume
I mole of H, = 6.02x 10" molecules = 224dm’ volumeat S.T.P.
Imoleof CO, = 6.02% 107 molecules = 22.4dm’ volumeat S.T.P
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m Define general gas equation and also give its derivation. |
Koarachi Board: 2005-2006-2012-2016-2018-2019

Ans.  The equation which shows the effect of simultaneous changes in pressure and temperature on
the volume of given mass of a gas is called ideal gas equation or general gas equation.
Mathematical form:

Mathematically, it is expressed as

PY = nRT
This equation is derived by combining Boyle's luw, Charles’s law and Avogadro's law as
given below:
According to:
i} Boyle™s law vV = constant ® 7 {at constant T and n)
(i)  Charles’s law AY = constant x T (at constant P and n)
(iti)  Avogadro’s law V - constant % 1 (at constant T and P)
On combining (i), (i) & (iii), we get:
v = constant = L]?-
ad nT
Vv =R x P
PV, = oRT (i}

Where R is known as universal gas constant, the value of which is independent of the nature
of the gas but depends on the initial values of P,V and T. The equation (1) is known as ideal
gas equation,

For one mole of a gas equation (i) can be written as:

PY = RT
or -E,;— R
IJI \Irl o Ijlvi aw

1

The equation (i1) is another form of ideal gas equation.
m Calculate the value of ideal gas constant (R) . Karachi Board: 2007, 2010, 2016

Ans.  1deal gas equation is used to calculate the different units and value of R.
The volume ofonemole of agasat S.T.P. i.e., 0°C and 1 atm pressureis22.4dm’.

n = 1.0 mol

T = {°C +273 = 273K
p = latm

v = 224 dm’

PV = nRT
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R _ PV lam=224 dm’
nT lmol =273 k
R = (.08205atmdm’ mol" K'

m Determine the value of gas constant R in twe different units,

Ans. The value of R (The pas constant):
(i) When P is expressed in atmospheres, V in litres or dm’

R = % P = 1 atmosphere
V = 22.4dm’ (Molar volume)
_ lmolex224 dm’ Since n = |
| mole = 273 K T = 213K

0.0821 dm’. atmosphere K' mole’

(i) When P is expressed in newtons per square metre Nm”, V in cubic metres:

P = 101300 Nm™
V = 00224 m’ (since 1dm* = 10°m’)
n = |1
T = 273K
o 2, . 101300 (Nm™') = 0.0224 (m')
nT 1 {mole) = 273 (K)
= #3143 N mK' mole' = 83143 ] K' mole’

= 8.3143 J/(mole K)
m State Graham's law of diffusion and its mathematical formula.  Korachi Board: 2010, 2013

Ans.  Defination of diffusion:
“The spontaneous mixing of molecules of different gases by random motion and collision until
the mixture becomes homogenous is called diffusion of gases.”
Graham (1881) established a quantitative relationship between the rates of diffusion of gases and
their densities and is termed as Graham's law of diffusion.
Statement of the law:
“Rate of diffusion of a gas is inversely proportional to the square root of the density of that gas
provided the pressure and temperature are the same for the two gases.”

rﬂ':ﬁ

where "r" is the rate of diffusion and 'd’ is the density of the gas.
We consider two gases with densities d, and d, then

r o =

-

or
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Forthe second gas, T, o

i 1
v = kb = i
I 1 '\J'd_ i L
From the equation (i) and {ii) we get:- £ K K
T 4 Ad.
f X Ad

1_—: = ?{? o B {III']

As the density of a gas is directly proportional to its molecular mass, the above equation
becomes.

T, M., :

. (L2 iV

. M, . %
m Describe Dalton’s law of partial pressure. Karachi Board: 2004, 2012, 2013, 2014

Ans.  Siatement:
“The total pressure exerted by a mixture of pases is the sum of the partial pressure of all
the gases prescat in the mixlure.”
Mathematical formula:

P = T ol T -

where p,, p. and p, are the partial pressures of different gases and P is the total pressure of
the gases present in the gases mixture.
The pressure exerted by cach gas in the gascous mixture is called the partial pressure of
the gas,
In terms of kinetic theory, Dalton’s law can be explained as, ** in a non-reactive mixturc
each pas exerts a seperate pressure on the container because of collisions of its molecules
with the walls of container.
Thus the total pressure in the container is caused by the sum of all the collision.

Partial pressure of gas B Moles of the gas
Total pressurc a Total moles
Pxn,
[.““ . n’ intali
m Describe the application of Dalton’s law of partial pressure. Karachi Board: 2014

Ans.  Gases collected over water contain some water vapours, Partial pressume of such gases is
calculated by vsing the following mathematical expression of Dalton’s law of partial pressure.
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Flulll =Pgu +P“tl.;ru'm|r
IR o S | jT(} Armosphers

The partial pressure ol water
vapoursin gasesiscalled
aqueous Tension or yapour
pressure of water.

Collection of a gas over water

Fig 2.5

m Explain Dalton’s law of partial pressure with the help of Kinetic theory of gases.

Ans.  Intermsof kinetic theory, Dalton’s law can be cxplained as follows ;
In a non-reactive mixture, each gas exerts a separate pressure on the conlainer because of
collisions of its molecules with the walls of contziner. Thus the total pressure in the container is
caused by the sum of all the collisions.

m Define ideal and non-ideal gas. Karachi Board: 2008-2014-2018-2019

Ans.  Idealgas:
Gases which obcy gas laws at all temperatures and pressures are called ideal gases. Two
properties of an ideal gas are that the molecules do not attract each other and they occupy no
space. Actually nosuch gasexists. Only H, and O, donot greatly deviate from ideal behavior at
moderate temperature and pressure.
Non-ideal gases (Real gases):
These are the gases which obey gas laws but anly at high temperature and low pressure,
These gases do not obey pas laws at low temperature and high pressure, under these conditions
they deviate from ideal behaviour.

ﬂ Expiain the causes of non-ideal behaviour of gases especially at high pressures

and low temperature. Karachi Board: 2009, 2074

Ans.  Non-ideal behavior of gases:
When the pressure on the gas is increased, the molecules come close to each other leaving small '
empty spaces among themselves. It means the volume ol a gas no longer remain negligible.
Hence athigh pressure, decrease in volume is not according to gencral gas equation and the value

of'the product %— has increased from accepled value, Graph of areal gas lie above the graph |
ofanidezl gas.
Atlow temperature;

When the temperature is decreased, kinetic energy of moleciles become less, volume of the gas
decreases, the molecules come close to each other and foree of atiraction became significant.
Therefore, the product JiT"'rL does not remain constant and the gas shows marked deviation at
low temperature.
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Correct the underlined statements and name the gas laws concerned :

{i) H., has the rate of diffusion twice that of 0,.

fit)  The mass of gas expands twice if its temperature is raised from 27°C fo !
54°C at the same pressure.

Ans. (D) H, has the rate of diffusion 4 times that of O, (compared at the same temperaturc and
pressure) according to the Graham’s Law of Diffusion.
(i)  Thevolume ofa gas expands twice if its temperature is raised from 27°C to 54°C atthe
same pressure according to Charle’s law.

m Define liguefaction. Karachi Board: 2014

Ans,  “Aprocess by which a gas converts into liquid state at low temperature is known as liguefaction.”
, P P
Gas o liquid
According to kinetic theory at low temperature the kinetic energy of the molecules is less
and the attractive forces are capable of holding the molecules to one another and the gas
changestoliquid.

m What is liquid state. Karachi Board: 2014

Ans. Definition: “Theliquidstate is the intermediate between gaseous and the solid state.™

gas <90l jiguid ool lid
A liquid is a physical state of matter which has a definite volume but no definite shape. Liguids
assume the shape ofthe container in which it is placed.

m Describe behavior of liquids in terms of kinetic theory.

Ans. i) Diffusibility:  Liguids can mix with each other to form a homogeneous mixture but the
rate of diffusion is slow than that of gases. ¢.g., a drop of ink spreads in water and form
homogenous mixture,

Diffusibility in terms of kinetic energy:

The molecules of liquid are in clusters, they are very close 10 one another, They are
bonded by strong intermolecular forces. The intermolecular distances arc smaller and
collision frequency is higher, as a result, the diffusion is slower.

(i)  Compressibility:  There is little space between the molecules of liquid as compared to
pases. Therefore when pressure applied, they can be compressed but to a very little extent.
Compressibility in terms of molecular model:

The space between liquid molecules are very small due to strong Vander Waals forces.
When pressure isapplied, practically there is no effect on the volume of liquid.

(iti)  Expansion: Volune ofliquids gencrally increases with the rise of temperature is called
expansion.

(ivy  Contraction:  Decrease in volume with the lowering of temperature is called contrac-
tion. Aliquid narmally contracts oncooling.
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m Define and explain viscosity. Karachi Board: 2007, 2008, 2009, 2010

Ans.  Liquids have the property to flow because molecules of liguid can slide over each other and the
resistance of a liquid to flow is called "viscosity". Viscosity is denoted by a greek letter 1 (eata).
Explanation:

Consider a liquid in a tube consist of series of layers. The layer of the liquid in contact with the
walls of the tube remains stationary. The layer in the center of the tube has highest velocity. Each
laver exerts & drag on the next layer and
cause resistance 1o Mow.

Example: Honey . glyecerine ete. flow
slowly are called viscous liguids while g
gasoline , ether etc. which flow quickly arc
called less viscous liquids.

m Stare units of viscosity.

Ans.  Visosity is measured in poise, centipoise or millipeise. The S.0 unitis newton x seconds per
square meter :_N.S.m""]

k. J

Fig # 2.6 (viscosity of liquid in a tube)

1 poise = 10" NSm™
| centipoise = 10° N.S.m™
| millipoise = 10 N.S.m’
m Discuss faciors on which viscosity depends. Karachi Board: 2011

Ans.  Following are the factors which effect the viscosity of a liguid:

(i) Intermolecular forces: Greater the intermolecular forces of attraction in a liquid,
greater will be the viscosity of the liquid.

(i) Size of molecules:  Greater the size of the liquid molecules greater will be the viscosity
ulthe liguid.

(iii)  Shape of molecules:  Irregular shaped molecules causes more resistance to flow as
compared to regular shaped molecules. '

fiv) Temperature:  With the rise of temperature, the viscosity of liquid decreases (2% per
degree) because of higher temperature the kinetic energy of molecules increases and the
attractive forces between the molecules decreases.

m Define surface tension (7). Karachi Bogrd: 2005, 2007, 2009

Ans.  Definition: “The force in dynes acting upon a line of Lem length on the surface ofthe liguid.”
Qr

“It is the force per unit length or energy per unit area of the surface of liguid.”
Surface tension is denoted by the greek letter y (gammay).

Unit of surface tention:
(i) dynes/cm (ii)  ecrgsicm at 20°C
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m Explain the process of surface tension.

Ans.  [Husiration:
Congsider a liquid in a beaker (as shown in figure 2.7) The molecules A
(B} inside the liquid arc surrounded by like molecules and therefore are It i ‘T’ _;"'; "
attracted equally from all directions as compared to the molecules (A) BT .o
on the surface of the liguid. SRR ~ N
The molecule * A lying on surface will be attracted inwardly and all the || | g “3;}) a
molecules on the surface will be subjected to an inward pull. As aresuit e S5 AWER G
of this inward pull, the surface of the liquid behaves as a stretched | > —————— ply
membrane and causing a tension on the surface of the liquid . (Fig #2.7}
m Describe the factors which effect the surface tension. Rarachi Board: 2001

Ans.  Following are faclors which effect the surface tension.

(i) Intermolecular forces:
Liquids having higher intermalecnlar forces have high surface tension. Intermolecular
forces are directly proportional to surtace tension.
Example:  Surface tension of water is higher than most of the organic liquids due to
presence of hydrogen bonds. Mercury has the highest surface tension.

(iiy  Temperatuyre:
Surface tension of liquids decreases by

increasing the temperature, This is due to o l \ o | I |

decrease in intermolecular attractions.

(it Molecedar seruciure of liguids:
If there is hydrogen bonds among liquid
molecules then the surface tension value
will be higher.

m Define capillary action,

Ans, 1 acapillary tube is placed in liguids (e.z, water) which wets the wall
of container, the surface area of liquid is decreased by rising in the
capillary tube because of surface tension. This rise of liquid in a

(Fig #2.8)

capillary tube is called capillary action, as shown in figure 2.8,

m What are cohesive and adhesive forces?

Ans. (i) Celresive furces:
Cohesive forces or coliesion are forces of atraction among the molecules o aliquid.
Example: Theatiractive forces among watzr molecules,

(i) Adhesive forces:

The forces of attraction between liguid e g waoter molecules and particles of glass or any
other surface are called adhesive forces or achesion.
Example:  The [orce of attraction b woen the water molecules and the particles of
glass is adhesion.
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m What is meniscus? Explain types of memccus, Kavachi Board: 2013
Ans, Meniscus: The shape ofthe surfpce oFa liguid treoovlinducal vesel s called meniscs,
Typesaf meniscus:
fi) Concave meniscus:  Liquids which wel ihe glass forma
coticave meniscus. Itis formed when the adiivsivs eezzure | I |
stronger than cohesive forecs. i —
For exaruple: Water forms concave i asus when wier i ¢ N
rises on the walls of the container (as sho s o i Seee 2.9 i
i) Comvex meniscis: Liauids which 23 not wer the 5 1 : ‘ ! i
forms a convex meniscus, 1tis fermed w hen cobiesive forces | i ]
are stronger than adhesive thrces. : Y fa’ "\;__/
For example:  Mercary fomms conso o mauscrs. Ligud N )
surface falls few millimeter from the walls of the container. | figd 2.9 figH2.10
{as shown in figit 2.10) s y

m_ Define and explain vapour pressure. Karachi Board: 2003

Ans. Definition: 1t is the pressure exerted by the vonaus «bove the surface of a liguid in & closed
vessel. When the equilibrium is csiabaishsl between v kguid Sh 15 vapours at a given
temperature 15 called equilibrivm vapour
pressure or simply Vapour prassiire,
Explanation of vaponr pressure:

When a vessel containing a liguid s closy
as a result of evaporation, molecuies bogiv
to cvaporate in the space above the surfa

of the hiquid such melecules retwsy back w
the liquid as a result of condensation, 1a the |
beginning, rate of condensation iz icss than |
the rate of evaporation. :
However, after some time both these rates | _
become equal and equilibrium is established | - _ ]
between the liquid and vapour stares ' L

m Explain the evaporation awi vapair pressuce (a4 ferms ¢y &ixetic fheor),

Ans.  When high energy molecules at the surtiee of Do eeak away from their neigbbours and
escape into the gas phase called evaporation
During evaporation, the escape of high encrgimeles fos fov srs the average kinstic energy ofthe
remaining molecules. During this nrocea. cu feaoeinre o
down. Thus evaporation is  cooling prouess,

it and surrounding falls

m Define boiling and boiling pairni. savachi Board: 2013, 2015

Ans. Boiling: Whenaliquidstarts producmg vapen. & o wailinte ismpersuire iscalled builing,
Boiling point: The temperatare al wisich vagonr nvessare of 2 Tiguid becomes equal to the
atmospheric pressure or any other exiernal prason ca e Hued is called boiling point of that
liquid.
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m Discus the mechanism of bailing point.

Ans.  When a liquid is heated, its vapour pressure increases. With the increase in temperature, a stage is :
reached when its vapour pressure becomes equal to the pressure exerted on the liquid, it may be
the atmospheric pressure. If heating is being done

in an open container or it may be any other external - 7 H'”i"'”'i s T
pressure placed on the lid of the closed container, it 800 3 'E'Dr\/ 18.3% / 'ﬂy
is found that at this stage many bubbles inside the T?ﬁu ]
liquid appear. This means that process of boiling is _

: ; o s 2o00 | Piethl f Bt alcobal Water
taking place. [tis clzar from the graph that 100°C is 3 s =,
the temperature at which pressure of water [ £, ripere]
becomes cqual to  atmospherie pressure, 760 mm 5 / / /
of Hg or 760 torr, hence it is the boiling peint of | = 200
water. The fipure 2.12 shows the variation of / / Ethylehe
vapour pressurc of water, cthyl alcohol, di-cthyl _ i etveol—]
ether with temperature. Different liquids have 3 ""Hm 0 60 820 100
different boiling points due to difference in the Temperature —u
strength of their intermolecular forees. fig#2.12

m Define solids.

Ans. The substances which are rigid, hard and have definite shape and definite volume are called
solids. Particles of solids cannot move , however they possess some vibrational energy.

m Write down the general properties of solids.

Ans.  The following are the general properties of solids:

(i) RKigidity of Solids:  The atoms, ions or molecules of a solid do not possess sufficient
energy to move about nor take up different positions. The ngidity of a solid may be
changed under stress. Due to stress a solid can shatter and such solids are called bnttle.
Glass is one of the best examples. Alternatively, a stress can make the solids to spread out
into a thin sheet and such solids are malleable.

(i) Definite Volume: The particles of a solid are close to each other and are held together
by intermolecular forces. There is not much free space between them, enabling them o
have definite shape.

(iii)  Low Compressibility: The particles in solids are tightly held, as a result they are
difficultlo compress.

{iv)  High Density:  The close packing of the particles in the solids eliminate the free space
berween them to show high density.

(] Diffusion: The diffusion of a solid into another solid is very slow as compared to
liquids; the reason is that atoms of solids have fixed position from which they cannot
move appreciably.

(vi)  Meliing: Whenasolidis heated, the particles present in asolid start vibrating ata higher
frequency and transfer kinetic energy throughout the solid. At the melting point of the
solids, their vibrational frequency increases so much that they leave their fixed positions
and collapse to hecome a liquid.
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m Define the types of solids on the basis of arrangement of particles.

Ans.  Solids are classified mainly as:
(i) Crystalline solid (i) Amorpitons solid

fi) Crystalline Solid:  The solids in which structurzl units are arranged in a regular,
repeating, three dimensional manner are called crystalline solids. They have faces, axis
and angles,
Examples:  Sugar, alum, diamond, metals etc.

fii)  Amorphous Solids:  Amorphous means “without detinite shape”. They do not have
definile geometrical shape. Their purticies are not regularly arranged are called
amorphous solids. If a substance in liquid stutc is cooled rapidly, the particles are unable
to arrange themselves inan orderly fashion.
Examples:  Glass, plastic, rubber ete,

m Define anisotropy and give its example.

Ans. Definition:  The crystals show variation in physical propertics depending upon the direction
are called anisotropic properties and this phenomenon is called anisotropy.
Example:  The physical properties of erystalline solids like refractive index, coefficient of
thermal expansion, clectrical and thermal conductivitics and sometime anisotropic in nature for
some crystals.
For example, clectrical conductivity of graphite is greater in one direction than in another.

m Name the types of crystalline solids.

Ans.  Typesof crystalline solids according 1o types of bonds:
A unit cell contains a definite number of atoms , ions or molecules are held together by different
types of cohesive forces. These forces may be chemical bonds or some types of interaction
between the particles of the solid. There are four types of such bonds present in different
crystalline solids depending upon the types ofbonds present inthem
(1) Iontc solids {ii) Covalentsolids
(i)  Molecularsolids (ivy  Metallic (Atomic) solids

M ' Define and explain mewallic (atomic) solids.

Ans. Definition: “Thesolids having metallic bonds in them are called metallic solids,”
Atoms in atomic crystal are joined rogether by a

special type of bond called metallic bond, In mctals, ) ® —-® ®
: : mohile elecitin-e g s

the valence electrons move freely in crystal lattice L - ® ® ® _,
e . -

and aresaid to formanelectrons seain which positive ) - D - ® 2@

ions are immersed, These crystals show properties [ o ions & &6

such as malleability, ductility, conductivity and high

melting point. . Figp Ll
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m Define and explain ionic crystal, Karachi Board : 2018

Ans.

I'he Three States of Matter - Solids, Ligquids and Gases

Definition: lonic solids are those crystalline solids in which the particles forming the crystals

are positively and negatively charged ions, held together by strong electrostatic forces of

attraction {1onic bond). = -

Example: Thecrystalsof NaCl, KBr. et

I'hey are characterized by

(a) high melting point

(b} conduction of electricity in molten and in aqueous solution

(¢} brittleness and hardness

(d) indefinite growth of crystal, until it is brokenor is stopped from
growing.

m Define and explain covalent crystals.

Ans.  Definition of covalent solids: Covalent solids are composed of neutral atoms of the same or of

different elements. Their atoms are held together by covalent bonds.

Vander waal's fur:c'g::
of attraction :

Fig . 2.15 Diamond Fig . 2.16 Graphite

Examples of covalent crystals are diamond, graphite, silica and carborundum.

Explanution:

In diamond each carbon atom is attached by covalent bonds to each of the other four carbon atoms
situated around it tetrahedrally. Due to close packing of atoms and large number of covalent
bonds, diamond is hard and has high melting point.

In graphite each carbon atom is attached by covalent honds to three other carbon atoms. Carbon
atoms are arranged in a number of layer composed of hexagonal rings. Adjacent layers are held
together by weak Vander Waal's forces due to large distances between them the layers can casily
slip over the other so graphite has greasy texture. Graphite conducts electricity as each carbon has
vne lree electron,

Covalent crystals are characterized by: .

{a) highmelting point (b) low density (c) highrefractive index
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m Wirite a short note on molecular solids.

Ans.

Molecular solids:

Definition:  “The crystals consisting of molecules, which are held together through Vander
Waal’s forces are called molecular crystals.”

Explanation:  Since Vander Waal's forces are weaker, therefore molecular crystals are soft and
have low melting points and low lattice energies. These crystals are poor conductors of
clectricity. This is because electrons are notable to move frecly through solids.

Examplesare ice, CO., I, etc.
o % g

-u—u-,

Fig. 2.17 umit cell of selid CO, | P oL Fig. 2.17 Structure of jce -r"
D ‘bé by

o ﬁ?&ﬁ:‘

ﬁ Define and explain isomorphism.

Ans.  Meaning ofisomorphism is “same structure”.

Defination:  lsomorphism is the phenomenon in which two different substances exist in the
same crystalline form. These different substances are called isomorphous of each other,
Forexample:  NaF and MgQ both form cubic crystals hence are isomorphous.

Fig. 2.18 A cube Fig. 2.18 A cube crystal

Other Examples are:

Formula Rartio Crystal system
CaC0, and NaNO, 1:1:3 { Trigonal
ZnS0, and Ni1SQ, 1:1:4 Orthorhombic

Isomorphous substances show different physical and chemical properties.

m Define polymorphism. Give its explanation with examples.

Ans.

Meaning of polymorphism is “many structures”.

Definition: The substances which exist in more than one crystalline forms under different
conditions is called polymorphous. This property is called polymorphism.

Explanation: Polymorphous crystals have samc chemical propertics but they differ in the
physical properties. The difference in the physical properties is due to different structural
arrangement of particles in space.
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Fig 2.19 T ngoral crvstal Urtherhombic erystal
Example:
Substance ' Crystalline form
AgNO Rhombohedral, orthorhombie
CaC0, Trigonal, orthorhombic
m Define unit cell and give its explanation. Karachi Board: 2015-2017-2019
Ans.  Definition: “Unit cell is the smallest part of the crystal z

lattice which possesses all the characteristics feature of the

space lattice, that if repeated in three dimension generates

the entire lattice.”

Example:  Asbrick is the unit cell of a wall. Aunitcell hasa

definite geometric shape. The unit cell of all different lattices 'Z;]R— !
.

arc similar in having cight corners. however they difter by the 3 ~—1-70 L
, : b

length of their edges (a, b, ¢) and by the angles (o, B, v) )

apposite to them. < Fig :2.20 unit eell

m Define crystal lattice and write down its structure.

Ans.  Definition: A erystal lattice 15 defined as an array of poinis represcnting atoms, ions or
molecules of a crystal, arranged at different sites in three dimensional space.
Structure: A crysial is nwde up of stoms, ions or molecules. Incrystalline solids, these atoms,
ions or molecules are located at definite positions in space . These are represented by points in a
crystal. These points are called as lattice points or lattice sites. Their arrangement of points in a

crystal is called erystal lattice or space lattice,

Fig :2.21 crvstal lattice with a unit cell

A

m Briefly describe about the classification of crystal systems.
Karachi Board: 2006, 2009, 2001, 2047

Ans.  In 1850, a French mathematicion August Bravis obscrved that crystal lattice of substances can be
categorized mto scven types.
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A crystal system may be identified by the dimensions of a unit cell along its three edges or axes a,
b, c and three angles between the axis. These seven erystal systems are described as follows:

(i)  Cubicsystem: Karachi Board: 2019

In cubic systcm, all axcs arc of cqual

length and all angles are of 90" i.e, e
a=h=c¢ b
gﬂt

= ﬁ - rrr— 90“
Examples: NaCl, 7nS, diamond, Cu. Fiz 2.22 Cubic

b
(i}  Tetragonal systems: Kurachi Buard: 2009 = |
It has two axes of equal length , the third

isdifferent. All angels are of 90°,

a=bzc o0
o=P=7=00"
Examples: Sn, SnO,, BaS0,. 4H.0 2

b Fig 2.23 Tetragonal

(iii) Orthorhombic system:
In this system, all three axes are of
different length, but all angles are of
one. c
ax=b= ¢ 50
a=p=y=90° -

Examples: 1, FeS0,. TH,0, KNO, gl Gehmheesli

(iv) Trigonal or rhombohedral system:

b
[t has three axes of equal length. All ~/
angels ure equal but more than 90° and “
less than 120°.
a=h=c =
ﬂ:ﬂ:]{:Q[}ﬂ "'
(Angels =90, <1207)

Examples: KNO,, AgNO,, ice, ALD, a Fig 2.25 Trigonal

(v) Hexagonal system:
In this system, two axes are of equal
length, but the third is different. Two

angles are of 907 and third is of 120°.
a=h#c, c
a=f=00° d

120°

¥ =120° 120°
Examples: Graphite, quanz (8i0.), Z.0. Fig 2.26 Hexagonal
(vi)  Monoclinic system:
[t has all three axes of uncqual lengths.
One of the axes is at right angle to the
other two. 4
azb=c
o=y =90°
B = 90~ A
Examples: Fig 2.27 Monoclisie
Cane sugar, CuS0,. 5H,0, sulphur 5
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(vii) Treefinic systein. | A

in this systeio sl axes sre o | e T /
lengths and angles erg abac it vae i I i
—— T e | Ir 1')
Axes i1+ G+ i -lf JlL,,'? _If."
3 r 5 b T -
Angies: Ci [ =3 Ty ! ad T

e— Fig, 2.28 Triclinic

Exampies: 8,0k, o5

m Explain the deformive dn snscs L deras of the Binetic molecular theory.

Ans. Deformity: Soilds are deformed ar Shatiered By | I Force
i e Sy ] i i
high PreEsine. § s is iEcRuscwany oo RE ) % %
il . : 3 |
are dislocated the torce ofwaaeiznm s abropg Hhin =
. . g i ia) T L
the rearranged atanss are held cunal s wll te e | 004 )
3 i Ll Before defonmity
Y Adter defornmity Fig :2.2%¢1l

| —

paw netehbors ps <Iowe e

m What Is ehonee of stere fingifae o fisfon)

Ans.  When the crystailine sobide wee Bewie L e peiticles vibrate more vigorously and their kinetic
| j Aty A 1w rpached when the vibration evercomes the attractive
womebiie A this stape solid melis and changes into liquid.
Mefing = iia: Tt porsste s o o her aguid and solid state co-exist in equilibrium,

Crvstallipe sobids have shoo melti=n cots and edn be identified from their definite melting

point,
m_ Define tire fetent ooy of fusiss ' Karachi Beard: 2004

Ans.  Definition: 1115 the hoet onogy eoguied 1 change 1 gram of a solid into liguid at its melting
poini
Even though hiesat ¢ B=ine suvesiied dusinz nelting byt temperature remains constant because all
of the enerpy wused up by the melecios o avoreoine the intermolecular forces.

Latent hont of taxinn g

m_ A drop of iak spreade gvar blottisg paper, Karachi Board: 2003, 2005

Ans.  Ablotting paper corsists of Tosernos pooas acts like a small capiliary tube. Tnk is a liquid which
citar drop, ol ink spreads over blotting paper.

has low surface leasion ug

The baiting palsig g waver ko oveator s that of HF cven though fluorine has
preater electronegativity o avypoon. Karachi Roard: 2013

Ans.  In water molecule there s owe narisihy posinve hvdrogen atoms so chances of hydrogen
* bonding as compars to BF are Sigee due to thiee dimensions create high attraction among

waler molecules thereting gy oo B8 gnergy 15 required.

L
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m Ethyl alcokiol (C, H, OH) has greater viscosity than Diethyl ether (C, H, -0-C, H, )
Karachi Boagrd: 2012 , 2018

Ans.  Alcohol possess hydrogen bond between the molecules which attracts the molecules which
increases viscosity. On the other hand, ether does not have hydrogen bonding or stronger
intermolecular force.

QXXX freely fatling drop of liguid is spherical. Karachi Board: 2004, 2007, 2010, 2011, 2012

Ans. Due to surface tension liquids try to contract to occupy the smallest surface arca. As in a sphere
ratio of surface to volume is smallest. Therefore a falling drop of liquid adopts shape of sphere
due to surface lension.

m A liquid is less viscous at high temperature. Karachi Board: 2011

Ans. When the liquid is at a high temperature, the molecules of the liquid have more energy and spread
further apart, and lesser resistance is offer, to their flow. Therefore viscosity of the liguid
deereases with the increase m temperature.

m Pressure cooker is used for rapid cooking. Karachi Board: 2011

Ans.  [n pressure cookers, by increasing the external pressure the bmlmg point of water is increased to
cook the food in less time.

m Evaporation is a cooling process. Karachi Board: 2005-2011-2018-2019

Ans. During evaporation, as the molecules possessing high kinetic energy leave from the surface of
liquid. Average kinetic energy of the remaining molecules decreases. This causes to decrease the
temperature of the liquid (cooling).

m The density of ice is less than that of water or ice floats in water. Karachi Board: 2010

Ans. It is due to the chemical bonds between the H,O molecules are forced into being longer,
expanding the water and forming a crystal (ice). When something at constant mass increases in
volume, its density decreases. Thus,ice 15 less dense than water, causing it to float.

Oun heating sublime substances like ipdine and camphor, directly change from
solid to gas. Karachi Board: 2010

Anms.  On heating iodine and camphor directly converted into gases and no liquid state is appears in
between this process because the intermolecular forces between the molecules in such types of
solid is less than ordinary solids, therefore high energy molecules at solid surface overcame the
attractive forces and directly converted into vapours.

m The liguids have capillary action or water rises in a capillary tube.  Karachi Board: 2009

Ars, Liquids rise in a capillary tube, this effect is called capillary action, Capillary action of liquad is
due to their surface tension. The surface area to volume ratio of a small bore capillary tube is
much smaller than a container due to this liquid rises ina capillary tube.
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m 100 em’ of O, and 100 em’ of NH, contain the same number of molecules at S.T.P
Karachi Board: 2008

Ans. The relationship of volume and number of molecules was given by Avogadro. According to him
“Equal volume of all gascs at same temperature and pressure contains same number of
molecules”.

m The ratio of diffusion of CO, and CH, gases are the same.  Karachi Board: 2008, 2016

Ans.  Therate of diffusion of both gases are same because ofsame molecular masses of the two pases.
i.e.,molecularmassof CO, = 44 am.u, molecularmassof CH, = 44a.m.u

m FeS0), .7TH,Q and ZnS0,.7H 0 are isomorphous or NaF and MgQ isomerphous.
Karachi Board: 2008, 2004
Ans. FeSO,.TH,0 and ZnSO,.7H,O are isomorphous substances because both compounds have
same empirical formularatio (1:1:4) and both have ditterent physical and chemical properties.

The boiling point of a lignid remains constant although hear is continuously
supplied to the liquid. Karachi Board: 2008

Ans.  The boiling point of a liquid remains constant although heat is continuously supplied because
excess heat which is supplied is consumed to overcame the intermolecular forces and taken away
by escaping vapours,

m Water expands when cooled below 4°C. Karachi Board: 2007, 2015

Ans. The arrangement of ice is an open structure and due to larger volume, when ice melts some of’
the hydrogen bonds are broken and the molecules pack more closely together so that water
has higher density. This breaking down process is not complete until the temnperature of 4°C
15 reached at which water has maximum density on this bases the anomalous bechavior of
watercan be explained i.e. water contracts when heated from 0°C to 4°C and expandswhen
cooled from 40° 1o 0°C.

The process of diffusion occurs more rapidly in gases less rapidly in liguids
and very slowly in solids. Karachi Board : 20035, 2011

Ans. Themoleculesofagas are widely separated and there are large empty spaces due to which they
arc free to move, Due to this free movement the molecules of gases intermungle and spread out
rapidly throughout the vessel, The freedom of liquid molecules permits diffusion to take place
but the closeness of molecules and resulting large number of collisions cause diffusion less
rapidly. There is no translational movement of molecules in solids, but nevertheless particles
are vibrating at their mean positions. This vibrational motion is responsible for very slow
diffusion insolids.

m Glycerine is distilled ar a reduced pressure. Karachi Beard: 2005, 2617

Ans.  Glycerine has a strong intermolecular forces. The boiling pointis 290°C at 760 torr, at this
temperature glycerine is decomposed, therefore, glycerine is distilled under reduced pressure i.c.
50torr and itboils at 210°C.
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It is easier to pour water than honey.

Honey is more viscous than water. Or

Ans.  The resistance of liquids to flow is called viscosily, The size of honey molecule 15 larger and
viscosity is greater, hence they resist flowing. Due to this reason, honey is more viscous than
waler or iLis easier 1o pour waler than honey.

m Steam produces more severe burns than bailing water.

Ans,  When water boils at 100°C it absorbs 40.7 k.j / mol heat energy and convert into steam at
100°C. It means steam contain more calories than boiling water. This is why steam produces
severe burns than boiling water.

m At Mount Everest water boils at 71°C. Why?

Ans,  The boiling point is the temperature at which the vapour pressure is equal to the atmospheric
pressure or some other external pressure. In mountain regions, the atmospheric pressure is below
760 torr. Therefore waterboilsat 71°C.

m Mercury forms convex meniscus while water forms concave meniscus,

Rarachi Board: 2017

Ans, In Hgcohesive forces are stronger than adhesive forees. Henee it forms convex meniscus.
In H,Oadhesive forces are greater than cohesive forces. Hence it forms concave meniscus.

m Surface tension of water is greater than that of ethyl alcohol

Ans. Surface tension depends upon intermolecular forces of attraction of a liquid. Surface tension of
water is greater than ethyl alcohol because water possesses stronger intermolecular forces of
attraction (hydrogen bonding ) as compared to ethyl alcohol.

The boiling point of a liguid remains constant although heat is continuously
supplied to the liqguid.,

Ans,  When continuous heat is supplied to the liquid, its temperature does not rise further on reaching
the boiling point of the liquid. The reason for this is that the heat which is constantly supplied is
used up to convert the state of the liquid into the gaseous state (vapours). This supply of heat
which is used up in changing the statc of liquid, cannot be measurcd by the thermometer. This heat
is known as latent heat of vapourization.

m Surface tension of water is greater than that of ethyl alcohol. Karachi Board: 2015

Ans. Surface tension depends upon intermolecular forces of attraction of a liquid. Surface tension of
water is greater than ethyl alcohol because water possesses stronger intermolecular forces of
attraction (hydrogen bonding) as compared to cthyl alcohol.
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State the relevant gas laws which explain the following observations of gases:

(i) When a balloon filled with air is kepi in cold place at constant pressure,
its volume is reduced.

(ii)  When the pressure on a gas kept in an airtight cylinder at constant
temperature is doubled, its volume becomes half.

Karachi Board: 2017

Ans.  When a balfoon filled with air is kept in cold place at constant pressure, ifs voltme is reduced.
This is according to Charle’s Law, which states that the volume os the given mass of the gas is

directly proportional to the temperature,
Vo T
Soiftemperature is reduced the volume is also reduced.
When the pressure on a gas kept in an airtight cylinder at constant temperature is doubled, its
viume becomes halfl

This is according to Boyle's Law which states that the volume of the given mass of the gas is
inversely proportional to the pressure.

Va Vor ——

Soif pressure is increased the volume 1s decreased.

Differences

m Differentiate between crystalline solid and amorphous solid. Karachi Board: 2005, 2013, 2015

S. No. Crystalline Solids Ameorphous Solid
1. | They have specific geometric shape. Their particles are arranged randomly.
2. : They have sharp melting points. They do not have sharp melting points,
3. | They are symmetrical. They are non-symmetrical.
. |
4. | They have cleavage plane. They do not have cleavage plane.
5, | They are anisotropic i.e they have different | They are isotropic i.e they have sume proper-
properties in different direction. ties inall directions.
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m Differentiate between isomorphism and polymorphism.  Karuchi Bouard: 2611, 2016, 2018

5. No. Isomorphism Polymeorphism
L. | When two substance have same crystal | The substance which can exist in more than
structure, they are said to be isomorphousand | one crystalline form is called polymorphous
phenomenon is called isomorphism. and this property is called polymorphism.

2. | Isomorphic substances have different Pelymorphic substances have similar

physical and chemical properties. physical and chemical properties.
3. | I1somorphic substances show property of over | Polymorphous substances do not show
growth. property of over growth.
4. | For example: NaF and MgO both have For example: CaCO, exists in two crystal-
cubic crystals. line form:
(1) calcite, trigonal

(11) arogonite, orthorhombic

— e

m Differentiate between ideal gases and real gases.

S. No. Ideal gases " Real gases
1. | Gases which obey gas laws at all temperature | Gases which obey gas laws at high tempera- i
and pressure are called ideal gases | tureand low pressure are called real gases. [
2. | These are non-existant gases. These are real gases.
3. | The actual volume of gas molecules is | The actual veolume of gas molecules is
negligible as compared to volume of vesselat | negligible as compared to volume of vessel al
all temperature and pressure. high temperatures and low pressures,

4, | Theyobey genceral gasequation atalltemper- | They obey -general gas equations at high
afures and pressures, temperature and low pressure.

Solved Problems of 'Iéxtbook

Behaviour of Gases

SN What is the pressure in forr of 3.5 atm?

Solution :
| atm = 760 torr
T 3. 1
Jiam = S o i X = 2660 torr Ans.,
1 aim
b AT (= -
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m How many atmospheres correspond to 950 torr!
Solution !
760 torr = latm
950torr = latm>950torr = L25atm Ans.
T60 torr
Gas Laws
What volume does 400cni’ sample of a gasat 700 torr occupy when the pressure is
changedito 2 atm?
Solution :
Data:
v, = 400 cm’ _
P, = 700t TN, _ ot
| ! orr 760 L
P, = 2 atm
Ve = 7
According to the Bovle's law
PV, = BV,
< PV, 092 atm = 400 cm’
: B » 2 atm

Volume = WV, = 184 em’ Ans,

[ N EH A child’s balloon has a volume of 3.80 dm’ when the temperature is 35°C. What is
the volume if the balloon is put inte u refrigerator and cooled (o 5°C? Assurne that
pressureinside the balloon is equal to atmospheric pressure at all times.

Solution:
Data:

W, = 3.80dm’

T, = B = 3B +2 308 K

Ve = 7

T; = §°C = 5+ 273 = 278K

According to Charles™s Law:

v, N,

T L
Vila 3.8dm'x 278 K 1

r - - - — ! 2
Vs T, 308 K R
Volume = V, = 342 dm’ Ans.
N e L
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What will be the volume occupied by 14 g of nitrogen at 20°C and 740 torr

pressure?
Sedeetion:
Drata: rio

P = 740 torr = &0 = (.974 atm
b =.

~ given mass E ~ i \
N  molar mass 28 = (1,5 mole
R = 0.0821dm’ - atm K' mole”
T = 20°C = 20+ 273 = 293K
PV = nRT

nRT
W = ;
v = 0.5x00821>x293
0.974

vV = 12.345dm’ o

A certain mass of nitrogen gas av 20°C and ar 740 torr pressure occupies
12.345 dm’. Calculate the volume that it will occupy at S.T.P

o

Salution:

= 12.345 dm’

— H

A 5
|

= 740 torr
= 760 torr
20°C =
= 273K

20 + 273 = 239K

a1 AR

We know that

P.V,

740 torr * 12.345 dm’

213K

203 K

11.12 dm’

760 torr

Ans,
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Calculate the volume that will be occupied by 0.8 moles of oxygen gas taken at
30°C and at 800 torrof Hg pressure?

Solution;
vV =7
n = .8 mole
R = 0.0821 dm’ atm/k mole
T WPC = 30 + 273 = B K
_ B0Otwrr
P = 60 torr 1.053 atm
'Y = nRT
’ nRkT
vV =7p
vV _ 0.8 x0.082]1 = 303
1.053
v = 18.899 dm’ Ans.

Graham s Law of Diffusion

RN GWE T The ratio of the rates of diffusion of two gases A and B is 1.5:1. If the relative
molecular mass of gas A is 16, find outthe relative molecular mass of gas B.

Solution:
r, = L5 R, = 1
M,= 16 M,= 17
According to Graham's law:
5 M,
Iy = M,
15 M,
1 - 16

By talking square of both sides: |

(25 - [y

M, = (L3 = 16
M, = 225 x 16 = 36
Molecular mass of gas B = 36 Ans.
Compare the rates of helium and sulphur dioxide.
Solution:
The molecular masses of helium and sulphur dioxide are 4 and 64 respectively. Hence,
S . N L. S S
so. My, 4 2

Helium diffuses four times as fast as 50, .
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Dalton's Law of Partial Pressure

In the preparation of oxygen in the laboratory, 500 cm’ of the moist gas was
collected over water at 25°C and 724 torr. What volume of dry oxygen at S.T.P.
was produced?

{Pressureof watervapoursat 25°C = 24 iorr)

V, = 500cm’ T, = B*C=254+3713 = INEK
V.= 17 T, = 273K P, = 760 torr

Pressure of dry O, is calculated by using Dalton’s law:

P £ry axygm - ]':' L i F WLE
= T2tomr -~ 24tomr
= T00 torr

MNow calculate the volume of dry gas at S T.P:

PV, _ PV, (Gas fi

T, = T (Gas equation)
- PlvlTE

Y. = “FF

700 torr x 500 em’ x 273 K
760 torr x 298 k

= 4219 cm’' Ans,

A mixture of pases at 760 torr containg 2 moles nitrogen and 4 moles carbon
dioxide. Whatis the partial pressure of each gasin torr?

Solution:
Total moles (n) = 6 moles total pressure = 760 torr
.P - PII.-"»II = nlp':_-
= I-L"u'.llil
760 torr * 2 mol
P = = 2533
Ny E 3501 3.33 torr
760 torr * 4 mo!
P, = = ,
co ] 506.67 torr
Check: Total pressure = sum of partial pressure = 760 torr

-
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At30°C, 500cm’ af H,ar 4090 tarr pressi s crdf b S L8 8 P T PECSNINET O0E
transferred into a 1500 cm' flask, Calenles sl rerel peossrre o Tl privtire of goses,
Solution: derghc iy Pl 26 Resar W
Initial pressure of H.gas = P, = 4w
Final pressure of H.gas = P. = ! :
Initial volume of 1l.gas = ¥, = 3H{iem v
Final volume of H,gas — V_—= [3 cm e
Initial pressurc of N, gas = P, = A0 s
Final pressurc of Nogas = P. - 7
Initial volomc of N.gas = V. = | om
; : 1500 s
Final volume of N, pas = W, e ;
e ’ I HM
For H, zas: Wap &, maer
Bi¥: = Py il
PV,
B aE i
p, =A00205 _ {1583 Ceiemem w400
- 1.5
Pressure of H, = 133.3 torr e 2 FLILEE] B
P fiuial) = I, ihvibigyed 5 l} I R
133.33 + 400
P... = 53333 torr Ams,

[T A [ L0 dm’ volume of a gas collected ar o temperutnie of 2750 and prossare of 900
torrwas found to have a mass 2,273, Calewlate tlie molecwiar vress of the gas.

Solution: Eeeperedt! Bpgrals 2042
W = 140 dnr’ r e g = 34 it
mass = m = 2273g i K, el
P s QU - _1£_. T OYELE -

LERTHY 7T L0
PV = nRT
TS —

PY Malecular mass -

Mass = KT
molecular mass Py

5 37 L Ak

o T
molecular mass —  33.EE a.m.n, Ans,

L 14
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At certain temperature and pressure NH, diffuses 1.48 times movre than HCI,
If the density of NH, is (.66g /litre. Find the density of HCI.

Solution; Karachi Board: 2000
Density of NH, = 0.66 gm /it
Density of HCI = ¥
Rate of diffusion =
r\lll |
I'-HI.I i
1 48 - [
o (.66
Taking square on both sides:
3 e )
(1.48) = ( —[E'EI'- )
4 9 _ dl. 1
e & 0.66
- = 2.19 % 0.66
d.. = 1.44 gm/lit Ans,

Helium takes 5 seconds to effuse from a hole of 10 dm' container. How long

would it take for oxygen to effuse from the same container at the same

temperature and pressure?
Karachi Board: 2009

Solution;
]. r||._ M‘.l_-
r“'r ] ? r_u h M:h
1/5 32
= 7 .
ru ' ]'Ill-n - |
1 1/5
I - — — x B
Iﬁ iL, 1|I|
M, = 16 L - am
M, =4 t, = 5% 28 =141 sec = 14,1 sec

Calculate the value of R when the pressure is expressed in atmosphere and
volumein dm'.

Karachi Board: 2009
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A 500 cm’ vessel coniains 2gm of He and 8gm of CH,. Whatis the total
pressureof themixture of these gasesat -3°C.

Karachi Board: 2008
Volume of vessel = V = S00em’ = 05dm’
Mass of He = m, = 2gm
No.of molesof He = n = % = (1.5 moles
Mass of CH, = Hgm
Mo. of molesof CH, = I—Eﬁ = .5 molcs
Total no. of moles = 05+ 05 = 1mole
R = 0.0821 atm. dm’. mol", K'
Pressure = P = 9
Temperature = T = 3°C = 3 + 2713 = 20K
Formula: PV = nRT
_ nRT
R
p = 1 = 0.0821 = 270
0.5
P = 44,334 atm Ans.

qe R (00 gram of KNO, are heatediv redness. Whatvolume of oxygenat 39°C and
765mm pressurewillevolve?

Solution: Karachi Board: 2006, 2018
Mass of KNO, = 100gm
Pressure = 765mm = % = 10065 atm |
Yolume =V =7 |
2KNOQ, — 2KNO, + 0O, |
202gm 32gm :
|

202 pm of KNO, gives 32 gmof O,

" . 32
1 gmot KNO, gives 205 &M of O,
100 gm of KNO, give =100 = 1584 gm
Moles of O, = 121%4 = 0.495 moles
Formula: PV= nRT
vV = nRT _  0.495 = 0.0821 % 312
= P 1.0065
vV = 1259dm’ Ans.
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(Ad AU What will be the volume occupied by 14 gm of nitrogen at 20°C and 740 torr

pressure?
Solution: Karachi Board: 2005
Temperature = T = 20°C = 20 + 273 = 293K
Volume of nitrogen = ?
Mass of nitrogen = 28gm
No. of moles = %_. = {.5 moles

R = 0.082?1 atm. dm’. mole". K

740
P = Tdltoer = 60 - 0.97 atm
Formula; PV= nRT
nRT 0.5%0.0821 =293 _ 3
W - P 007 12.39 dm
V = 12.39dm’ Ans.

ISR E Fhat is the density of the methane (CH, ) gas at 127°C and 3.5 atmosphere?

Solution: Karachi Board: 2004

d = §

Molecular mass of CH, = l6gm

Pressure = P = 3.50 atm

T = 127°C = 127 + 273 = 400K

R = 0.0821 atm. dm' mol". K’

PV = nRT
m

PV = M RT

PM = LR ET [Asweknuw n =i]
V ’ M

PxM= d=xR =T [Weknnwrhat} d ——E,l]
PxM

d CRET

d 35x16 - 1.70

00821 = 400 3284

' Density of CH, = 1.70 gm / dm’ Ans.
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RN SRR Name the crystal system which has the following axes and angles:

fi) u=h=ur¢ a=f=y=8°
(i) a=b+#uq a=f=y=%"
fiif} a + b # g a=f=y=0F°
fivy a=5b F ¢ g =§=90°, yr= 120"
Answver: Karachi Board: 2009
') Cubic system

(i) Tetragonal system
(i) Orthorhombic system
{iv)  Hexagonal system

QN SUBAEM The density of a certain gas is 1.43 gram / dmi’ at 608 torr and 27°C. Find the
molecidar mass of the gas.

Solution: Karachi Board: 2014
Data:
Massofgas = m = 143 gm
Volume of gas =V 1dm
Temperature = T = 27°C = 27+273 = 30K
Pressure = P = 608tor = % = (.8 atm
Gas constant = R = 0.0821 atm.dm*/mole.K

Molecular mass =

We know that:

PV= nRT and molecular mass = ':
PV ~ (08} (1) 08
BT (0.0821) (300) ~ 3463 _ 0:032moles
. . m _o 14y
Molecular mass = 0037 44,68 a.m.u, Ans.

(WA Bl The empirical formula of compound is COH, 1.8g of this compound in gaseous
stare occnpies 446 e ar 5.T.P. Findits molecular formula.

Solution: Karachi Beard: 2015
Data:
Empirical formula = COH
Empirical formulamass — 2+ 162+ 1 = 12+32+ 1 = 45amu.
Mass of compound b.8g
Volume = 448 cm’ = 0.448 dm'
Pressure = | atm
Temperature = 273K
Molecular formula = 7
Pv= aRl
- [
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. —— -
PV = nRI and molecular mass = ——
m
PV —N— I
P
n o A
. —
CLEHBA821) (273)
A . i T .
- 1) (0,448 0l a.m.u.
a
ol i ma |
Wofeeula Terminis = {Empinical formula),
Molecular formuia = (UO,H).
Molocalnr fmmunia = {{1H. o

dgaspons siviyre comtins (L2 mole of 0, and 0.3 mole of CO,. Ifthe partial
aressere-i axyaen’s S0orr, calewlate the partial pressure of CO,.

Soluting: Karachi Board: 20015
Drata:
totes of O. - fg. = 0.2 moles
makys of €O, feg, = (L3 moles
Tote] maies =, = (.2+0.3 = 0.5 noles
F U torr
. e
o 3
Po.x 7 60x0.5
B | j?.l'.'_ - U_:!
Bo = 150 o Ans,
p Py sfeo,  150x03 45
e Hy 0.5 0.5
P .+ 90 o Ans.

B SV BE e /7. gos exfawses fronea Mdm vessel in 10 sec. Calculate the time for effusion

af L, pow froar 20 dwe vessel,
Solution: - Karachi Board: 2015
Irata:
LT MY afgan
1 Liakt
A7 82C
20 din
i !
i _aD,
{1y AfD,
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We know that | = —— | therefore

b . VMo x Ve, 32x10

i

, My, My xVe, —V2x20

VWV,
f9, V320 _ 1789 _ 544
=

0 20 632

To, (2.83) (10) = 28.3sec Ans.

SN /100 mlof CO,atapressureof 500 torr, 1500 ml N, at a pressure of 400 torr and
800 ml of O.at a pressure of 600 torr ave placed together in a container of 1 000 ml

capacity. Find the partial pressure ofeach gas. Karachi Board: 2016
Solution:

For CO, gas For N, pas For O, gas
P, = 500torr P, = 400torr P, = 600tom
vV, = 1100mi Vv, =.1500ml ¥V, = 800ml
P, =7 P, =7 P, = ?
V, = 1000mi =V, = 1000m! V., = 1000ml
We know that: We know that: We know that:
PV, = PV, PV, = PV, PV, = PV,

P; F; P 15 A %
B == [¥ ="y - TR
e (500) {1100} p. = (400) (1500) p _ [600) (800)
; 1000 : 1000 : 1000
P. = 3550torr P, = 600 torr P, = 480 torr

If 16 ml of hydrogen diffusein 30sec, what volume of SO, will diffuse in the same

time (30sec.) under similar conditions?

Solution: Karachi Board: 2016 !
Data: i
For hydrogen gas For 80, pas '
t, = 30 sec. lso, = 30scc.
My, - 2amau. Mso, = 64 amu, !
Vg, = 16ml Vso, = 7 |

We know that:

Mso d
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16
o4 _ 30
2 rsu_.
an
565 2 ﬂ.__‘iji
I KLl
3
. (0.533)(30)
- 565
Vso, = 285 ml Ans.

|GV REEl A gascous mixture of H, and O, av 60°C and total pressure of 2.5
atmospheres contains 75 mole %H,. What are the partial pressures of
both the gases in the mixture?

Solution: Karachi Board: 2017
Data:
mole of H, = 75mole = My
mole of O, = 25mole = "o,
Total no. of meles = 100 = N,
Py, = 7
‘E":-}1 [ '_;'
P, = 25 atm
Py, My,
£, ) ",
p My, % Oy 25 ® 8.5
s " .
v i, 100
Pu = 1.875 atm
Ny w P 14 % 25§
P - o1, I _ . e Llp ) = (.625 mﬂ
: i, 100 e D e

Solution of Textbook Progress Tést - 2

In terms of the atoms, ions and molecules that comprise substances, why are some maierials
sofid, some liguids and still others are gases ar 25°C,

Solution:

The states of matter depend upon the arranpement of paiticles (atoms, ions and molecules).
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. Asubstanceis in solid state if their particles are arranged in closely packed (fixed) pattern
in three dimension.

. If particles of a substance have stronger forces of attraction than gases but less than solid
then they are able to move in a limited area. The matter will hea liquid.

. If the forces of attraction between the particles are very weak, then particles are far a part
from each otherand free to move in random manner and the matter is in gaseous state.

The process of diffusion occurs most rapidly in gases less rapidly in liguids and very slowly
insolid. Why?

Solution:
See ) 16 (Scientific Reasons) on page 74,

Why does water spilled on a floor evaporate more rapidly than the same amount of water
in a glass?

Solution:

Process ol evaporation depends upon the surface area of a liquid. Greater the surface area of a
liquid, the greater will be the evaporation. Water spilled on floor has greater surface area than
waler in the glass therefore water spilled on the floor evaporates more rapidly.

Would a pressure cooker be of any value on the Mount Everest?

Selution:

Yes. In mountain regions the boiling point of water will be below 100°C and atmospheric
pressure is also below 760 torr. Food takes longer time to cook because of low boiling point.
Hence to cook food earlierthey use pressure cooker.

WM No liguid ionic compounds are known but many of the known covalent compounds are
liguids and some are gases. Account for these differences.
lonic compounds are solids at room temperature because the ions are arranged in three :
dimensional patterns with strong attractive forces between oppositely charged ions. To hreak |
these electrostatic forces, very large amount of encrgy would be required. Hence ionic !
compounds are solid at room temperature, I
In case of covalent compounds, their particles are attracted by weak Vander Waal's forces. Due to |
these weak forces the particles are loosely held with each other, Therefore many covalent |
compounds are liquids and some are gases. |

(OX W #Wihaiis kinetic theory and how does it account for the following properties of gases, liquids

and solids?
(i) Diffusibility fii)  Compression (iii) Evaporation
Solution:

See () 10 onpage 53, QQ 32 onpage 62 and () 43 onpage 65.
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(WM 1.40dm’ volume of a gas measured at a temperature 27°C and a pressure of 900 torr was
foundto have mass 2,.273g. Calculate the molecular mass of the gas.

Solution:

See () 2 (lmportant Problems) on page $2.

- A 12.5 dm'’ vessel contains 4.0g CH,, 1.8g N, and 10.0g Xe. Whatis the pressure in the
vessel at 0°C7

Solution:
It can be solved according to the pattern of Q0 6 (Important Problems) on page %4,

fa) Stare and explain the Graham's law of Diffusion.

Solution:
See ) 223 (Short/ Detailed Question and Answer) on page 59,
h) Compare the rates of diffusion of the following pairs of gases.
fij H,and D, fii) CH, and He (iif) SF, and SO,
Solntion:
(i) H, and D,:

According to Graham's law of diffusion: :’ = —E——
where r, = rate of diffusion of H.; r: = rate of diffusion of D,
M, = Molecularwt.of H. = 2g. = Molecularwt. of D, = 4g
Thus,
r
2 AT 7

The rate of diffusion of H, and D, is in the rate of 1.4:1.

(i ~CH, and He (iiiy SF, and S0,
where r, = rate of diffusion of He where r, = rate of diffusion of SO,
r, = rateof diffusion of CH, r, = rate of diffusion of SF,;
M = molecular weight of He = 4y M, = molecular weight of SO, =64 p
= molecular weight of CH, = 1bg M, = molecular weight of Sf; =146 g

M, 78, 2 r, M 2 28 _ 131
Lf ] Fi i

The rate of diffusion of CH, and He is in the rate | The rate of diffusion of CH, and He is in the rate
of 2:1 (2'1). of 1.51:1 (1.51/1).

State the following gas laws and explain in terms of kinertic theory:

() Bopleslaw (b Dalton s law of partial pressure i) Charle’s faw
Solution:

See () 12 onpage 54, Q 16 onpage 56, () 17 onpage 56 and ) 24 on page 60.
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m Define the following:

(i) Melting peint (i) Boilingpont  (iii) Diffusion  (iv) Latent heat of fusion
Solution:
See () 23 onpage 59, Q 44 onpage 65, Q 6] and Q 62 onpage 72.

(WR PR Four confainers of equal volume are filled as follows:
(i) 2gm H, at°C fit) Llgmof H, at273°C (iii}  24gm O, at 0°C
(ivi Iog CH, at 273°C

Which container (a) isat the greatest pressure (b)) isatthe lowest prm*sﬁm.
Sorldicin:
Apply the formula: PV= aRT
Suppose, volume of container = ldm
(i) 2egmof H, at 0°C
No of moles of H. = % = | mole; P = 7
T =0°C=0+273= BB K R = 0.0821 atm. dm’. mole”, K
P = nRT
v .
- I“D‘Dsfl X273 _ el P00 e — (i)
(i} 42gmof N, at 273°C
47 =
No.ofmolesof N, =S¢ =1.5mole; T = 273°C = 273+273 = 546 K
P o= V = ldm,
R — 00821 atm. dm’: mole". K’
5 o] s
1 T S—
(iii) 24 gmof O, at 0°C
2 .
No.of moleg of O, = —;1-':,—= 0.75moles; V = 1dn’; P-7
R = 0.0821 atm. dm’ ; mole™. K" T = 0°C =0+273 = 273K
27
= nRT _ 0.750 % 0.0821 x 273 _ 168 atm
AY 1
P = 168am eseseeemeeeee (i)
(ivi 32gmof CH, at 273°C
No. of moles of CI, = ?E, = 2moles V = ldm’ Py
R = 0.0821 atm. dm'. mole” . K T = 273+273 = 546K,
P o= nl;T _ 2x l]l.l'l??.IEl * 546 _ £0.65 atm
P = B9.65atm oo {(iv)
Result:  Thus,
fir) greatest pressurs is in container fivy — 89.65 atm
b) lowest pressure 15 1in container fiiiy = 168 atm,
ot L
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Explain the relationship between intermolecular attraction and the kinetic energy of
molecules in determining the phiysical state of a substfance,

Answer: '
Seolid: Molecules are arranged very close to each other so they are hard. The molecules, atoms
and ions of solids keep vibrating on their mean position, so they have a fixed shape and a fixed
volume. Their kinetic energy is the lowest than the liquids and  gases. \
Liguid: Molecules moverandomly inall direction but they possess a cohesive force as they are
not very far from one another. So liguids do not have [ixed shapes but they have fixed volume.
Gas: Molecules are very far from one another, so they do not have significant cohesive forces.
The molecules are widely separated, so they do not have any fixed shape and volume, so they can
oceupy all the available space.
The gas molecules move randomly very fast, they have the highest kinetic energy as compared to
solids and liguids.

(WRER Describe gases, liguid and selids on a molecular basis and explain their behaviour and
change of state.

HEWEF.

Behaviour of all gases is similar to each other. Gases are made up of molecules, which are far
apart from each other, Space between them are very large as compared to the size of molecules.
The pressure of a gas is the result of the collision between molecuies and the walls of container.
Oncooling orapplying pressure gases convert their state,

Particles of liguid are randomly arranged. They consisls ol clusters in which they are closer to
cach other. Because of this liquid has fixed volume. The particles in a liquid are faily free to
move, Oncooling, they become solid and on heating change to gas.

The particles in a solid are closely packed due to strong attractive forces between them. The
molecules are unable to move freely, They have definite shape because the molecules are
arranged in a fixed pattern. Solids are liquefied at definite temperature called melting point.

Co-relate the energy changes accomparnying changes of stafe.

Answer:
Change of states can be well explained by the following diagram by energy change.

A 5 © 0 O
o o o
: @ B0
E ib'fi{ﬁﬁ% o o0 ©
5 L] Q Q o
100°C 0 _ O ©
6000000000 Gas
0000000000
; e 0O0Q 000000
' \J\E}L 0O0000000O0 o
> 0000000000 A
25°C 0000000000 {\b‘-""&
wessevess Liquid 0y
: z’ﬂ‘i\%
0°C s38e5 o ot
i Solid j
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WM Explain in terms of kinetic molecular model:
fu) Why liguids and sofids cannot be compressed as gases can?
fb) Why salids do not flow as liguids and gas do?
fc) Why food is cooked more guickly in a pressure cooker than in a covered pot?
Answer:
(a) Liquids and solids can not be compressed like gases because in solids, molecules are
closcly packed and intermolecular spaces in solids are much smaller than in liquids and
gases, therefore, they can not be compressed like liquids and gases.

{b) Solids do not flow like hguids and gases because intermolecular forces holding solid
molecules together are much stronger than liquids and gases, so solid molecules do not
move freely like liguids and gases.

(©) See () 6 (scientific reasons) onpage 73

Explain:
fi

i) Fiscosity (i}  Surface tention fiii)  Vapour pressure
Answer:
See Q 33 and Q 36 onPage 63 and Q 42 onpage 65.

ARER (a)  What are crystalline and amparhous solids?
rh) Explain different crystal system.
Answer!
See Q 48 onpage 67 and Q 59 onpage 70.

WALE State and explain Avogadro’s law, How does it help in determining relative
molecular mass?
Answer!

Sec Q 19 (Fromshort/detailed Q/A) onpage 57.

Avogadro’s number is one of the fundamental constants of chemistry. It permits calculation of
the amount of pure substance (mole), the basis of stoichiometric relationships. [t also makes
possible determination of how much heavier a simple molecule of one gas is than thal of
another, as a result the relative molecular weights of gases can be ascertained by comparing the
weights ofequal volumes.

What are solids? Describe atomic, ionic and melecular solids).

Answer:
See Q 46 onpage66, Q 51 onpage 67, Q 52 onpage 68 and Q 54 on page 69,

WSAW Explain the following:

Answer;

(i) A falling drop of a liguid iz spherical
Ans: See Q) 4 (Scientific Reasons) on page 73,
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(i)  Adrop of ink spreads on a blotting paper.
Ans: See ) 1 (Scientific Reasons) on page 72.

(ifi)  Evaperation is a cooling process.
Ans: See Q) 7 (Scientific Reasons) on page 73.

fiv)  Beiling point of a liguid remains constant although heat is continnously
supplied to the liguid.
Ans: See () 14 (Scientific Reasons) on page 74,

iv) Honey is more viscous than water.
Ans: See Q 1B (Scientific Reasons) on page 75.

(vi)  Mercury has its meniscus upward.
Ans: See () 21 (Scientific Reasons) on page 75.

(W2 W 10 dm’ of kydrogen gas was collecied over water at 831 torr Hg pressure ai 23°C.
What would be the volume of dry hydrogen ar standard conditions? The vapour
pressureof waierat 23°C in 21torr of Hg.

Salution:
Volume of I, gas = V, = 40dm’
Pressure of drygas = P, = 831-21=2810torr; P, = 760 torr
T, = 23°C = 23 + 273 = 296 K ; T, = 273K
V.= 17
Applying the gas equation, we get;

PIVI - sz:

TI - TE

PIUJTI 3 P'I.I"II.‘IT:

R/~ TR,

_ 810x40%x273 s
'R = =60 = 296 = 39.32 dm
Volume of gas = 39.32 dm’ Ans.

WA What is the density of the methane (CH, ) gas ar 127°C and 3.5 atmosphere?

Solution:
See Q 9 (Important Problems) on page 85.
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