272 Physical Chemistry

e

o re—

& ‘ Exercise

e e

Henry's Law

. Air contins O, and N, in the ratio of 1 : 4. Calculate the

: ] er than
Atsame temperature, oxygen 1s more soluble m wmc; ot
hydrogen. Which of them will have a higher value 0F Ry
(1) Oxygen (2) Hydrogen

(3) Both have equal value  (4) Can't predict

« Henry’s law is valid only when:

(1) Pressure is low
(2) Temperature is low
(3) The gas is not highly soluble

(4) The gas neither reacts chemically with solvent nor
dissociates or associates in the solvent.

ratio of solubilities in terms of mole fractions of N, and

0O, dissolved in water at atmospheric pressure and at room
temperature at which Henry’s constant for O, and N, are
3.30 x 107 and 6.60 x 107 torr respectively.

(MH1:2 2)2:1

(3)3:1 4)1:3

. Molar solubility of helium, nitrogen and oxygen ar¢ plotted

against partial pressure of the gas at constant temperature.
Henry’s law constant for these gases will lie in following
sequence?

02
T v
Solubility [ He

Partial Pressure —>
(1)0,>N,>He (2) 0, <N, <He
(3) 0,=N, =He (4) 0,>N, <He

According to William Henry’s the solubility of a gas in
liquid depends on the pressure of the gas. If ‘m’ is the
molality of the gas and ‘P’ is its pressire, then which of the
following plot is in accordance with the law?

(1) log m ) logm
T—, log P—>

(3) logm , 4) log m
log P —> log P ——»
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e followmg.un.lts 1S usefy) :
of solution with its vapouyr Presgy, 0rqaﬁ
¢}
(2) Parts per Milljg,
(4) Molality

which of th

(1) Mole fraction
pcrcentage

(3) Mass . ' .
nple of water1s cont'ammateq with 30, k
7. E’\Assc';' 1?116 molality of As in Water is (Aw of o _ 7f a%k
' -2 (2) 4 x 1072 Oy
(1)2 % 10
K, e ry's law constant) for. CO, in water , 2
> 3 3 « 1072 mol L' atm™. Wha.t tithe concentryy; nSBCiz
- soft drink that is bo'ttled_ with a partial Pressun ol
:)nfS atm. over the liquid at 25°C of%;
(1)015M ' (2)0.015M
(3)0.30 M (4)0.03M
Raoult’s Law, [deal and Non-Ideal Solution, Azeotr, .
9. 0.2 mole of liquid A is dissolved in 4.0 mole oy :
. p;essu1'e of solution is 0.210 bar at 37°C. Thez v'a%

10.

11.

12.

pressure of pure liquid (vapour pressure of water 37?-;ua
0.198 bar) in bar is :

(1) 0.448 | (2) 448
(3) 0224 (4) 2.24
Two liquids A and B form an ideal solution, The v,

.pressﬁre of pure A and pure B are 66 mm Hg ang i

Hg, respectively. Calculate the composition of Vapour
the solution which is equilibrium and whose molar vojy,
is 36%.

(1) 0.43 (2) 0.70

(3) 0.30 (4 050

At 27°C. the vapour pressure of an ideal solution CONtaigiy
1 mole of A and 1 mole of B is 500 mm of Hg. At thesah-;
temperature, if 2 mol of B is added to this solution the vz,
pressure of solution increases by 50 mm of Hg. The vapoy
pressure of A and B in their pure states is respectively,

(1) 600 mm, 400 mm (2) 400 mm, 600 mm
(3) 300 mm, 700 mm (4) 200 mm, 800 mm
Mixture of volatile components A and B has total vaps

pressure (in torr) : P =254 — 119y,

where 7, is the mole fraction of A in mixture. Hencep,
and p,° are (in torr):

(1) 254,119 : (2) 119,254

(3) 135,254 (4) 154,119

. Negative deviations from Raoult’s law are exhibited ¥

binary mixtures

(1) in which the molecules tend to attract each other &
hence their escape into the vapour phase is retanded

(2) in which the molecules tend to repel cach other®!
hence their escape into the vapour phase is retarded

(3) in which the molecules tend to attract cach other
hence their escape into the vapour phase is speededt




solutions  2.73

in which the molecules tend to repel each other and
pence their escape mto the vapour phase is speeded up

(-ﬂ

\fole fraction of component A in vapour phase is %
© mole fraction of component A in liquid mixture i;

an
o = yapour pressure of pure A), then the total vapour

Xv(.u.-\ i A .

p}egsure of the liquid mixture is

) Pake @) Pat

{ X X2
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 25°C, the vapour pressure of pure methyl alcohol is

3 .92‘0 torr. Mol fraction of CH,OH in a solution in which

vapour pressure of CH;OH is 23.0 torr at 25°C, is:
(1) 0.5 ’ ) 075
(3) 0.30 (4) 0.66

_The vapour pressure of pure benzene C(H¢ at 50°C is
268 torT. How many moles of non-volatile solute per mole
of benzene are required to prepare a solution of benzene
having @ vapour pressure of 167 torr at 50°C? '

(1) 0.377 ~ (2) 0.605

) 0.623 4) 0.395

_ The vapour pressure of pure liquid solvent A is 0.80 atm.
When a non-volatile substance B is added to the solvent,

jts vapour pressure drops to 0.60 atm; the mole fraction

of component B in the solution is

(1) 0 (2) 0.25

(3) 2.0 4 3.0

_ The vapour pressure of a pure liquid A is 40 mm Hg at

310 K. The vapour pressure of this liquid in a solution with

liquid B is 32 mm Hg. The mole fraction of A in the solution,

if it obeys Raoult’s law, 1s:

(1) 0.8 @) 0.5
(3) 0.2 (4) 04
ic mixture of water and ethyl

. The boiling point of an azeotropl
alcohol is less than that of the theoretical value of water and

alcohol mixture. Hence the mixture shows
(1) The solution is highly saturated.

(2) Positive deviation from Raoult’s law.

(3) Negative deviation from Raoult’s law.
(4) Nothing can be said.

. Solution distilled without change in com
temperature is called

position at a

(2) Azeotropic mixture

(1) Amorphous
(4) Super saturated solution

(3) Ideal solution

. Azeotropic mixtures are

(1) Constant boiling point mixture witho
composition.

(2) Those which boil at different temperatures.

(3) Mixtures of two solids.

(4) None of the above

» Onmixing 10 mL of acetone with 40 mL of chlgroform, the

total volume of the solution is

ut changing the

23.

24.

25.

26.

27.

28.

29.

" 30.

31.

32.

(2)>50 mL
(4) Cannot be predicted
s will lose its solubility

(1)<50 mL
(3)=50mL
Which of the following substance
with increase in temperature?
()NaOH  (2)Na,CO; (3)Na;SOy 4)All

On mixing 10 mL of carbon tetrachloride with 10 mL of
benzene, the total volume of the solution is

(1)>20 mL (2) <20 mL

(3) =20 mL (4) Cannot be predicted

If Raoult’s law is obeyed, the vapour pressure of the solvent
in a solution is directly proportional to

(1) The mole fraction of the solvent.

(2) The mole fraction of the solute.

(3) The mole fraction of the solvent and solute.

(4) The volume of the solution.

Each pair forms ideal solution except

(1) C,H,Br and C,H,l

(2) CH Cl and C H,Br

(3) C4Hgand C4HyCH,

(4) C,H I and C,H,OH

An aqueous solution of methanol in wat
pressure

(1) Equal to that of water

(2) Equal to that of methanol

(3) More than that of water

(4) Less than that of water

Which condition is not satisfied by an ideal solution?
(1) Ay H=0 '

2) A, V=0

(3)A,;,5=0

(4) Obeyance of Raoult’s law

A mixture of benzene and toluene forms

(1) An ideal solution (2) Non-ideal solution
(3) Suspension (4) Emulsion

A pressure cooker reduces cooking time because

er has vapour

(1) Heat is more evenly distributed
(2) Boiling point of water inside the cooker is increased

(3) The high pressure tenderizes the food

(4) All of these
If P° and P are vapour pressures of solvent and its solution,
respectively, y, and ¥, are mole fractions of solvent and

solute, respectively, then
(1) P,= Py,

@) P°-P,=Px,

(B P=P%,

w Poho

K n+ X2
Dry air was passed successively through a solution of 5 g
of a solute in 180 g of water and then through pure water.

2
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,/-"‘/
~ ol ~Oo(“q) solution has vapour pressure is

> 4 ol [
g%

o 10 4o tortt

1107 1§ torr at same temperature. I this solution is

187 qec, what mass of ice will be s
93°C, ¢ scpareted out?

& (2)4.5
0508

i 4478 ¢
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\ t Hoff Factor

" Pmpcrﬁl‘s and Van
(i
g o Jution freezes at=2.55°C. What s its boili
Jus solutie >0"C. What 1sits boilin
g X :lqlhl:n o= 032K ! K20 = 1.86 K mt)? :
i ec (2100.6°C (3)100.1°C  (4)100.7°C
,‘”‘ lative Jecrease in VP of an aqueous glucose dilute
@ The onis found to be 0.018. Hence, the elevation in boiling
so.] < (itis given 1'molal aqueous urea solution boils at
pol oC at 1 atm pressure)
(‘].OISO (2) 0.180 (3) 0.54° (4) 0.03°
0 g of ghucose (m), 10.0 g of urea (), and 10.0 g of
~ -léro;C( | are dissolved in 250.0 mL of water at 273 K
! _ osmotic pressure of a solution). The relationship
\c osmotic pressure of the solutions is
(2) T, > T > T,
An>m7™ (4) 2= Ty 2l
06 g of a solute is dissolved in 0.1 L of a solvent which
dc‘.glopg an osmotic pressure of 1.23 atm at 27°C. The

molecular weight of the solute is

(1)149:3 8 mol™! (2) 120.0 g mol”!

(43008 mol™! (4) None of these

solution of cane sugar (molecular weight = 342) is

Qll

-

o

petween tl

VLEEk: 7

3.

5, AS% A

: isotonic with @ 1% solution of substance X. The molecular
weight of Xis
(1)342 (2)171.12 (3) 65.6 (4) 136.8

ass of urea be dissolved in 171 g of water so as to
ssure of water by 5%?

(3)25¢ 4)30g
ven temperature of an ideal

f non-volatile solute and 0.8
ure of

¢7. What m
decrease the vapour pre

(1)15g (2)20g

@&, The vapour pressure at a gi
wlution containing 0.2 mol 0
ol of a solvent is 60 mm of Hg. The vapour press

¢ same temperature will be
(1) 120 mm Hg (2) 150 mm Hg
(3)60 mm Hg (4) 75 mm Hg

. The vapour pressure of a solution containing 5.0 g of anon-
;leClrolyte in 100.0 g of water at a particular temperature
is 2985 N m-2, If the vapour pressure of pure water is
3000 N m-2, the molecular weight of the solute is
(3) 180.0 (4) 380.0

" The mola| boiling point constant for water is 0.513 Km™.

the pure solvent at th

$olution boils under a pressure 1.0-atm at
(1)100.513°C (2) 100.0513°C

()100.256°C (4) 101.025°C

\t certain temperature. Vapour pressure of

When 0.1 mole of sugar is dissolved in 200.0 g of water, the

.

72.

73.

74.

75.

76.

77.

78.

molal aqueous KClI

What should be the boiling point of | 0 :
of KC)if Kyy11,0)

solution (assuming complete dissociation
is 0.52 K m™'?
(1) 100.52°C
(3) 99.48°C (4) 98.96°C
The ratio of freezing point depression values of 0.01 M
solutions of urea, common salt, and Na,SO, ar¢

ML @z (3123 (4)2:2:3

From a measurement of the freezing point depression of
benzene, the molecular weight of acetic acid in a benzene
solution was determined to be 100. The percentage

association of acetic acid is

1)79%  (2)93%  (3)80% (4) 100%

An aqueous solution containing an jonic salt having
molality equal to 0.19 freezes at _0.704°C. The Van't Hoff

factor of the ionic salt is (K for water = 1.86 Km™)

(13 )2 (3)4 OF

The Van’t Hoff factor for a 0.1 M AL(S0,)3 solution s
4.20, The degree of dissociation is

(2) 101.04°C

1)80%  (2)90%  (3)78% (4) 83%

The degree of dissociation o of 2 weak electrolyte is
—1 i-1

) : 9

© n+l @ n—1
n-1 n+l

) et

Pz i

where 1 is the number of ions given by 1 mol of efectrolyte.
nt of solid Hgl, is added to 1 L of an
aqueous solution containing 0.1 mol KI. Which of the
following graphs do represent the variation of freezing point
of the resulting solution with the amount of Hgl, added?
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Increasing amou

M7

L
005 0.10 e T
0.05 0.10
Mol of Hgly —> Mol of Hgl, —>

P T

(3) Tt @

__‘_——‘—-——
T
0.05 0.10 0.05 0.10
Mol of Hgl, —> Mol of Hgl, —>

Equimolai solutions of KCI and compound X in water show
depression in freezing point in the ratio of 4:1. Assuming KCl
to be completely ionized, the compound X in solution must

(1) Dissociate to the extent of 50%
(2) Hydrolyze to the extent of 80%
(3) Dimerize to the extent of 50%

(4) Trimerize to the extent of 75%




