MISCELLANEOUS PREVIOUS YEAR QUESTIONS

Ans.

Ans.

Ans.

Sol.

Ans.

Sol.
@)

(i)

To 500 cm? of water, 3x10-2 kg of acetic acid isadded. If 23% of acetic acid isdissociated, what will be
the depression in freezing point ? K, and density of water are 1.86 K kg™ mol~ and

0.997 g cm3 respectively. [JEE 2000]
0.23K
Match theboailing point with K _for X,y and z, if molecular weight of X, y and zare same. [JEE 2003]
b.pt. K,
X 100 0.68
y 27 0.53
z 253 0.98

K, (x) =0.68, K, (y) =0.53,K,(2) =0.98

During depression of freezing point inasolution, thefollowing arein equilibrium [JEE 2003]
(A) liquid solvent-solid solvent (B) liquid sol vent-solid solute

(©) liquid solute-solid solute (D) liquid solute-solid solvent

(A)

Equilibrium existsbetween liquid solvent & solid solvent.

1.22 g of benzoic acidisdissolvedin (i) 100 g acetone (K for acetone= 1.7) and (ii)100 g benzene (K,
for benzene=2.6). Theelevationinboiling points T, is0.17°Cand 0.13°C respectively.

(&) What arethe molecular weightsof benzoic acid in both the sol utions?

(b) What do you deduce out of it intermsof structureof benzoic acid? [JEE 2004]
(2)122, (b) It meansthat benzoic acid remainsasit isin acetone whileit dimerisesin benzene

as R//O ......... H_O\C
: O_|_| ......... O// :
@
AT, =i K, .m
. 1.22/122
017 =1x 1.7 x 01
i — l — (m \Nt)Th
(mol wt),

122
(mol wt),,, = =R gm/mol
AT, =i xK_ .m
1.22/122

01

(mol wt) 122
= ——" = (mol ut),, =05

013=1ix%x26x

= 244 gm/mol
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(b) InAcetoneitsnormal ie. ©_C\O—H

but in benzene it isin dimenc form
//O""H—O\

O-c <>

No—H..0o”
5. A0.004 M solution of Na,SO, isisotonic witha0.010 M solution of glucose at sametemperature. The
apparent degreeof dissociation of Na,SO, is
(A) 25% (B) 50% (C) 75% (D) 85% [JEE 2004]
Ans. (C)
S0l Tyaso, = Tgroce
i x 0.004 =0.010
i =25=1+2xc = «=0.75 or 75%
6.  Thedevationin boiling point, when 13.44 g of freshly prepared CuCl,, areadded to onekilogram of weter,
is[Someuseful data, K, (H,0) =0.52kg K mol=, mol. wt. of CuCl,, = 134.4 gm]

(A) 0.05 (B)0.1 (C)0.16 (D)0.21 [JEE 2005]
Ans.(C)
Sol. AT, =iK, . m
_ 3 x 052 x 13.441134.4
= 0.156 K
= 0.16 K
7. 72.5g0f phenol isdissolvedin 1 kgof asolvent (k, = 14) whichleadsto dimerizationof phenal andfreezing point
islowered by 7 kelvin. What percent of total phenol ispresentindimericform? [JEE 2006]

Ans. 35% (degree of asso = 70%)

Sol. 2PMOH —= (PhOH),

0.77 mol
0.77(1- o) 0.77 < /2
i=1-oc/2
AT, =i K,.m
7= (1 o) x 14 72.51/94
0.649 =1-oc/2
/2 =0.35
« =0.70
% of phenaol in dimeric form

_ 0772

oc
= — = 0,
077 x 100 > x 100 = 35%
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When 20 g of naphtholic acid (C,,H;0,) is dissolved in 50 g of benzene (K, = 1.72 K kg mol?),
afreezing point depression of 2 K isobserved. Thevan't Hoff factor (i) is [JEE 2007]
(A) 0.5 (B)1 (©)2 (D)3

(A)

AT, =i K n

F wW/1000

. 20/172
=ix X
2=ix 172 50/1000

i=05
Paragraph for Question No. Q.9t0 Q.11

Properties such asboiling point, freezing point and vapour pressure of apure solvent change when solute
moleculesare added to get homogeneoussol ution. Theseare cdled colligative properties. Applications of
colligaivepropertiesarevery useful inday-to-day life. Oneof itsexampl esisthe useof ethyleneglycol and
water mixture asanti-freezing liquid in theradiator of automobiles.

A solution M isprepared by mixing ethanol andwater. Themolefraction of ethanol inthemixtureis0.9.

Given: Freezing point depression constant of water (K¥”""‘e’) =1.86K kg mol
Freezing point depression constant of ethanol (K ethanl ) =2.0K kgmol™
Boiling point elevation constant of water (K{,”a‘e‘) =0.52K kgmol=

Boiling point e evation congtant of ethanol (K atanl ) =1.2K kgmol=
Standard freezing point of water =273 K

Standard freezing point of ethanol =155.7 K

Standard boiling point of water =373 K

Standard boiling point of ethanol =351.5K

Vapour pressure of purewater =32.8 mmHg

Vapour pressureof pure ethanol =40 mm Hg

Molecular weight of water =18 gmol

Molecular weight of ethanol =46 gmol

In answering thefollowing questions, consider the sol utionsto beided dilute solutions and solutesto be
non-volatileand non-dissociative.

Thefreezing point of thesolutionM is [JEE 2008]
(A) 268.7K (B) 268.5K (C) 234.2K (D) 150.9K

(D)

(T acsor = (T gon = (Ki gy M

01
0.9x46/1000

=155.7 -2 x 2415
=150.9 K

=115.7-2x%
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Thevapour pressure of thesolutionM is [JEE 2008]
(A) 39.3mmHg (B) 36.0mmHg (C) 29.5mmHg (D) 28.8mmHg
(B)
P> = (P°)sovent - X sonent
=40x 09
= 36.0 mm Hg

Weater isadded to the solution M such that the mol e fraction of water in the solution becomes0.9. The
boiling point of thissolutionis [JEE 2008]

(A) 380.4K (B) 376.2K (C) 3755 K (D) 354.7K
(B)
(Tb‘)Aqu" = (Tb)sjventHZO + Kb . m

0.1
0.9x18/1000

=373+ 0.52 x 6.173
=376.2K

TheHenry'slaw congtant for the solubility of N, gasinwater at 298 K is1.0 x 10° atm. Themolefraction
of N, in air is 0.8. The number of moles of N, from air dissolved in 10 moles of water at
298 K and 5 atm pressureis- [JEE 2009]

(A) 4.0 x 10 (B) 4.0 x 105 (C) 5.0 x 10 (D) 4.0 x 10°5
(A)

PN2 = KH XNZ

=373 + 0.52 x

Yy, P =K, xN,

0.8x5=1x 10° x

n+10

n
— S5
4 =10 x 10

n=4x10%
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EXERCISE # S

10.

(Raoult’slaw)

At 25°C, thevapour pressure of methyl acohol is96.0 torr. What isthe molefraction of CH,OHina
solution in which the (partial) vapor pressure of CH,OH is24.0 torr at 25°C?

L S0001
The vapour pressure of ethanol and methanol are 44.0 mm and 88.0 mm Hg respectively. Anideal
solution is prepared at the same temperature by mixing 69 g of ethanol with 40 g of methanol.
Calculatetotal vapour pressure of the solution.

L S0002
Liquide'A' and 'B' form an ideal solution. The vapour pressure of solution containing equal moles
of both liquidsis80 cm Hg. At the same temperature, the vapour pressure of solution containing

25 mole percent of liquid 'A" is 70 cm Hg. Calculate P and P3.

L S0003
Liquids'A" and 'B' form an ideal solution. Calculate the mole-fraction of ‘A’ in the vapours above
the liquid solution containing the liquids ‘A" and 'B' in 2 : 3 mole ratio, at equilibrium.

[Given : P, =0.4 atm, py = 0.8 atm]

L S0004
Liquids 'P and 'Q' form an ideal solution. At equilibrium, the vapours contain 40% molecules
of 'P. Calculate the vapour presure of solution.

[Given : PY = 0.4 bar, P3 = 0.6 bar]

L S0005
Liquids'X' and 'Y' form an ideal solution. The vapour pressure of solution may be expressed as
: P[/cmH(g] = (80—25x), where'x' isthemole-fraction of liquid X" in theliquid solution at equilibrium.
Calculate the vapour pressures of pure liquids 'X' and 'Y".

L S0006
Liquid 'R and 'S" form an ideal solution. The mole-fraction of 'R’ in liquid and vapour phases
at equilibrium are 0.25 and 0.40, respectively. If the vapour pressure of solutionis0.50 bar, calculate

PS and P2

L S0007
Calligative properties

The vapour pressure of pureliquid solvent A is0.80 atm. When anonvolatile substance B isadded
to the solvent its vapour pressuredropsto 0.60 atm. What isthe mol efraction of component B inthe
solution?

L S0008
Calculatetherelative lowering in vapour pressureif 100 g of anonvolatile solute (mol.wt.100) are
dissolved in 432 g water.

L S0009
The vapour pressure of pure benzene at 30° C is 640 mm of Hg and the vapour pressure of a
solution of asolutein CH, at the sametemperatureis 624 mm of Hg. Calculatemoldity of solution.

L S0010
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The vapour pressure of pure benzene at a certain temperature is 640 mm of Hg. A nonvolatile
nonelectrolyte solid weighing 2.175 g is added to 39.0 of benzene. The vapour pressure of the
solution is600 mm of Hg. What ismolecular weight of solid substance?

L S0011
The vapour pressure of water is 17.54 mm Hg at 293 K. Calculate vapour pressure of 0.5 molal
solution of asoluteinit.

L S0012
When 10.5 g of a nonvolatile substance is dissolved in 742 g of ether, its boiling point is raised
0.25°C. What is the molecular weight of the substance? Molal boiling point constant for ether is
2.12°C-kg/mal.

L S0013
Calculatethe molal elevation constant, K, for water and the boiling point of 0.1 molal ureasolution.
Latent heat of vaporisation of water is9.72 kcal mol— at 373.15 K. [(373.15)?=258 x 540]

L S0014
Pure benzene freeze at 5.45°C. A solution containing 6.72 g of C,H,Cl, in 120 g of benzene was
observedtofreeze at 3.75°C. What is the molal freezing point constant of benzene?

L S0015
The freezing point of a solution containing 2.40 g of acompound in 60.0 g of benzeneis0.10°C
lower than that of pure benzene. What is the molecular weight of the compound? (K, is5.12°C/m
for benzene)

L S0016
Normal boiling point of diethyl ether is327° and at 190 mmHg boiling pointsin 27°C. What isthe

vaueof AH,_ inkJmole.

p
(Use: R=83JK-mole, In2=0.7)

L S0017
A 6.84% solution (w/v) of cane-sugar (Mol. weight = 342) isisotonic with 0.8%(w/v) solution of
non-volatile solute. Find molecular weight of solute.

L S0018
Calculate the osmotic pressure of 12% (w/v) ag. urea solution at 27°C.

L S0019
Calculate the osmotic pressure of a solution containing 18 gm glucose and 17.1 gm canesugar
(CH,,0,,) per litre, at 27°C.

L S0020
A storage battery containsasol ution of H,SO, 38% by weight. What will betheVan't Hoff factor if
the AT is22.8K. [GivenK, = 1.86 mol~ Kg]

f(experiment)

L S0021



JEE-Chemistry

22. A certainmassof asubstance, when dissolvedin 100 g C.H,, lowersthefreezing point by 1.28°C.
The same mass of solute dissolved in 100g water lowers the freezing point by 1.40°C. If the
substance has normal molecular weight in benzene and is completely ionized in water, into how
many ions doesit dissociate in water? K for H,O and CH, are 1.86 and 5.12K kg mol*.

L S0022

23. 2.0 g of benzoic acid dissolved in 25.0g of benzene showsadepressionin freezing point equa to 1.96K.
Molal depression constant (K,) of benzeneis 4.9 K .kg.mol ™. Wheat isthe percentage association of the
acid?

L S0023

24. A decimolar solution of potassium ferrocyanide is 50% (w/v) dissociated at 300K. Calculate the
osmotic pressure of the solution. (R=8.314 JK* mol?)

L S0024

25. A 1.2% solution (w/v) of NaCl isisotonic with 7.2% sol ution (w/v) of glucose. Cal culate degree of
ionization and Van't Hoff factor of NaCl.

L S0025
Henry'slaw

26. How many gm O, gas will disolve in 100 gm water at 9 bar and 27°C? (K, = 40 Kbar)

L S0026

27.  TheHenry law constant for dissolution of agasin agqueousmediumis3 x 107 atm. At what partial

5
pressure of the gas (in atm), the molality of gas in aqueous solution will be §m.

L S0027
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EXERCISE # S

10.

At 90°C, the vapour pressure of toluene is 400 torr and that of o-xyleneis 150 torr. What is the
composition of the liquid mixture that boils at 90°C, when the pressure is 0.50 atm? What is the
composition of vapour produced?

L S0028
The vapour pressure of an agueous solution of glucoseis 750 mm Hg at 373 K. Calculate molality
and molefraction of solute.

L S0029
Calculate the amount of ice that will separate out of cooling asolution containing 50g of ethylene
glycol in 200 g water t0—9.3°C. (K, for water = 1.86 K mol~ kg)

L S0030
A solution of crab hemocyanin, apigmented protein extracted from crabs, wasprepared by dissolving
0.750 g in 125 cm?® of an agueous medium. At 4°C an osmotic pressure rise of 2.77 mm of the
solution was observed. The solution had adensity of 1.013 g/cm?3. Determine the molecular weight
of the protein. (g =10 m/s?), (R=10.08 |-atm/K-mol)

L S0031
The vapour pressure of an agqueous solution is found to be 750 torr at certain temperature 'T'. If
T' isthetemperature at which purewater boilsunder atmospheric pressure, calculate the atmaospheric
pressure. The boiling point of solution is 101.04°C. (K, =052 K kg mal2).

L S0032
How many gramsof sucrose (mol.wt. = 342) should be dissolved in 100 gmwater in order to produce
asolutionwith 105°C difference between the freezing point & boiling point temperature at 1 atm?
(Unit: K, =2 K.kg mol™; k, = 0.5 K.kg mol™)

L S0033
An agueous solution containing 288 gm of a non-volatile compound having the stoichiometric
composition C H, O, in 90 gm water boilsat 101.38°C at 1.00 atmospheric pressure. What isthe
molecular formula? K, (H,0) = 0.52 K mol kg

L S0034
A complex is represented as CoCl,-xNH,. It's 0.1 molal solution in a solution shows
AT, = 0.558°C. K, for H,0is 1.86 K mol~kg . Assuming 100% ionisation of complex and
coordination no. of Coissix, calculateformulaof complex.

L S0035

Phenol associates in benzene to a certain extent to form a dimer. A solution containing
18.8 x 102 kg phenol in 1 kg of benzene hasitsfreezing point depressed by 0.768 K. Calculate the
fraction of phenol that has dimerised. K, for benzene = 5.12 kg mol K.

L S0036
The molar volume of liquid benzene (density = 0.877 g ml~2) increases by a factor of 2750 asiit
vaporizesat 20°C and that of liquid toluene (density = 0.867gml~1) increasesby afactor of 7720 at
20°C. A Solution of benzene & toluenehas avapour pressure of 46.0 torr. Find themole fraction of
benzenein the vapour above the solution.

L S0037
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L S0038

L S0039

L S0040

11. The cryoscopic constant for acetic acid is 3.6 K kg/mol. A solution of 1 g of a hydrocarbon in
100 g of acetic acid freezes at 16.14°C instead of the usual 16.60°C. The hydrocarbon contains
92.3% carbon. What isthe molecular formula?

12. Cane sugar underoges the inversion as follow

C,H,0, +H0 - CH_O,+CH_O
If solution of 0.025 moles of sugar in 200 gm of water show depresion in freezing point 0.372°C,
then what % sucrose has inverted. (K, (H,0) = 1.86 K kg mol™)

13.  When 0.1 M Pb(NQ,), solution is titrated with 0.1 M KI solution then what will be the osmotic

pressure (in atm) of solution when equivalence point is reached at 300 K .
(Take : R = 0.08 atm L/mol-k)
14, Using the following information determine the boiling point of amixture contains 1560 gm benzene

and 1125 gm chlorobenzene, when the external pressureis 1000 torr. Assumethe solutionisideal.

Temperature (0°C)

80
90
100
110
120

Vapour pressure

of benzene(torr)

750

1000
1350
1800
2200

120
200
300
400
540

Vapour pressure of

chlorobenzene(torr)

L S0041
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EXERCISE # O-l

Single correct :

1.

The boiling point of CH,, CH,OH, CH.NH, and C.H,NO, are 80°C, 65°C, 184°C and 212°C

6 6’
respectively which will show highest vapour pressure at room temperature :
(A) CH, (B) CH,OH (C) CHNH, (D) CHNO,
L S0042
Mole fraction of A vapours above the solution in mixture of A and B (X, = 0.4) will be
[Given: p, =100 mm Hg and p; = 200 mm Hg]
(A) 0.4 (B) 0.8 (C) 0.25 (D) none of these
L S0043

At agiven temperature, total vapour pressurein Torr of amixture of volatile componentsA and B
isgiven by

Py = 120 - 75 X,
hence, vapour pressure of pure A and B respectively (in Torr) are
(A) 120, 75 (B) 120, 195 (C) 120, 45 (D) 75, 45

L S0044
TwoliquidsA & B form anideal solution. What isthe vapour pressure of solution containing 2 moles

of A and 3 moles of B at 300 K?[Given : At 300 K, Vapour pr. of pure liquid A (py ) = 100 torr,

Vapour pr. of pure liquid B (p3) = 300 torr ]

(A) 200 torr (B) 140 torr (C) 180 torr (D) None of these

L S0045
If Raoult'slaw isobeyed, the vapour pressure of the solvent in asolution isdirectly proportional to
(A) Molefraction of the solvent (B) Mole fraction of the solute

(C) Mole fraction of the solvent and solute (D) The volume of the solution

L S0046
1 mole of heptane (V. P. = 92 mm of Hg) was mixed with 4 moles of octane (V. P. = 31mm of Hg).
The vapour pressure of resulting ideal solutionis:
(A)46.2mmof Hg (B) 400 mmof Hg (C)43.2mmof Hg (D) 38.4 mm of Hg

L S0047
Mole fraction of A vapours above solution in mixture of A and B (X, = 0.4) will be :-
(P,° = 100mm, P;° = 200mm)
(A) 04 (B) 0.8 (C) 0.25 (D) None

L S0048

The vapour pressure of apure liquid ‘A" is 70 torr at 27°C. It forms an ideal solution with another
liquid B. The mole fraction of B is 0.2 and total vapour pressure of the solution is 84 torr at 27°C.
The vapour pressure of pure liquid B at 27°C is
(A) 14 (B) 56 (C) 140 (D) 70

L S0049
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9. At 88 °C benzene has a vapour pressure of 900 torr and toluene has a vapour pressure of 360 torr.
What isthemolefraction of benzenein the mixturewithtoluenethat will boil at 88 °C at 1 atm. pressure,
benzene - toluence form an ideal solution:

(A) 0.416 (B) 0.588 (C) 0.688 (D) 0.740
L S0050
10. The exact mathematica expression of Raoult’s law is (n = moles of solute ; N = moles of solvent)
PP—P, n PP—P, N P°-P, n PO —P,
A=y ® o=y © Ty @ p=nxN
L S0051

11. The vapour pressure of asolvent decreased by 10 mm of Hg when anon-vol atile solute was added
to the solvent. The molefraction of solutein solutionis0.2, what would be molefraction of the solvent
if decrease in vapour pressure is 20 mm of Hg
(A) 0.2 (B) 0.4 (C) 0.6 (D) 0.8

L S0052

12. The vapour pressure of a solution having solid as solute and liquid as solvent is :

(A) Directly proportional to mole fraction of the solvent
(B) Inversely proportional to mole fraction of the solvent
(C) Directly proportional to mole fraction of the solute
(D) Inversely propartional to mole fraction of the solute
L S0053
13. Onemoleof non volatile solute isdissolved in two molesof water. The vapour pressureof the solution
relative to that of water is
2 1 1 3
(A) 5 (B) 3 © 3 (D) 5
L S0054

14. The vapour pressure of pureA is 10 torr and at the same temperature when 1 g of B isdissolved in
20 gm of A, its vapour pressureis reduced to 9.0 torr. If the molecular mass of A is 200 amu, then
the molecular massof B is:

(A) 100 amu (B) 90 amu (C) 75 amu (D) 120 amu
L S0055
15. Thevapour pressureof apureliquid solvent (X) isdecreased to 0.60 atm. from 0.80 atm on addition
of anon volatile substance (Y). The mole fraction of (Y) in the solution is:-
(A) 0.20 (B) 0.25 (C) 05 (D) 0.75
L S0056
16. Among the following, that does not form an ideal solutionis:
(A) CH; and CH.CH, (B) CH.Cl and CH.OH
(C) CHLCl and CH.Br (D) C,HBr and C,H.

L S0057
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

¢

Colligative properties of the solution depend upon
(A) Nature of the solution (B) Nature of the solvent
(C) Number of solute particles (D) Number of moles of solvent

L S0058
Elevation of boiling point of 1 molar agueous glucose solution (density = 1.2 g/ml) is
(A) K, (B) L.20 K, (C) 102K, (D) 0.98 K,

L S0059

When common salt is dissolved in water

(A) Méelting point of the solution increases (B) Boailing point of the solution increases

(C) Bailing point of the solution decreases (D) Both Mélting point and Boiling point isdecreases
L S0060

What should be the freezing point of agueous solution containing 17 gm of C,H_OH in 1000 gm of

water (water K = 1.86 deg — kg mol )

(A) —0.69°C (B) —0.34°C (C) 0.0°C (D) 0.34°C
L S0061
If mole fraction of the solvent in solution decreases then :
(A) Vapour pressure of solution increases (B) B. P. decreases
(C) Osmotic pressure increases (D) All are correct
L S0062

5% (w/v) solution of sucroseisisotonic with 1% (w/v) solution of acompound ‘A’ then the molecular
weight of compound 'A' is -
(A) 324 (B) 68.4 (C) 121.6 (D) 34.2

L S0063
Osmotic pressure of asugar solution at 24°C is 2.5 atmosphere. The concentration of the solution
in mole per litreis:
(A) 10.25 (B) 1.025 (C) 1025 (D) 0.1025

L S0064
A solution containing 4 g of anon volatile organic solute per 100 ml wasfound to have an osmotic
pressure equal to 500 cm of mercury at 27°C. The molecular weight of soluteis::
(A) 14.97 (B) 149.7 (C) 1697 (D) 1.497

L S0065
If a6.84% (wt. / vol.) solution of cane-sugar (mol. wt. 342) isisotonic with 1.52% (wt./vol.) solution

of thiocarbamide, then the molecular wight of thiocarbamideis:

(A) 152 (B) 76 (C) 60 (D) 180

L S0066
Which of the following agueous solution will show maximum vapour pressure at 300 K?
(A) 1 M NaCl (B) 1 M CaCl, (C) 1M AICI, (D) 1M C,H,,0,,

L S0067

The correct relationship between the boiling points of very dilute solution of AICI, (T,K) and
CaCl,, (T,K) having the same molar concentration is
(A)T, =T, (B)T,>T, OT,>T, (D) T,<T,

L S0068
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28. 1.0 molal agueous solution of an electrolyte A B, is 60% ionised. The boiling point of the solution
at Lamis (Kyg,o) =052 Kkg mol ™)
(A) 274.76 K (B) 377 K (C) 376.4 K (D) 374.76 K
L S0069
29. The freezing point depression of a0.1 M a solution of weak acid (HX) is—0.20°C.
What isthe value of equilibrium constant for the reaction?
HX (ag) = H*(ag) + X" (aq)
[Given : K, for water = 1.8 kg mol™ K. & Molality = Molarity]
(A) 1.46x10* (B) 1.35 x 1073 (C) 1.21x 102 (D) 1.35 x 10*
L S0070
30. TheVant Hoff factor (i) for adilute solution of K [F&(CN)] is (Asuming 100% ionsation) :
(A) 10 (B) 4 (©5 (D) 0.25
L S0071
31. Thesubstance A when dissolved in solvent B shows the molecular mass corresponding to A,. The
vant Hoff's factor will be -
(A)1 (B) 2 (©3 (D) 13
L S0072
32. Thevaueof observed and ca cutated mol ecul ar wieght of silver nitrate are 92.64 and 170 respectively.
The degree of dissociation of silver nitrateis:
(A) 60% (B) 83.5% (C) 46.7% (D) 60.23%
L S0073
33. The freezing point of 1 molal NaCl solution assuming NaCl to be 100% dissociated in water is :
(K, = 1.86 K Moldity™)
(A) -1.86 °C (B) =3.72 °C (C) +1.86 °C (D) +3.72°C
L S0074
34. What isthe freezing point of a solution containing 8.1 gm. of HBr in 100gm. water assuming the
acid to be 90% ionised (K, for water=1.86 K molality™) :-
(A) 0.85°C (B) =3.53°C (C) 0°C (D) -0.35°C
L S0075
35. If aground water contains H,S at concentration of 2 mg/l, determine the pressure of H,Sin head
space of aclosed tank containing the ground water at 20°C. Given that for H,S, Henry's constant is
equal to 6.8 x 10° bar at 20°C.
(A) 720 Pa (B) 77 x 10? Pa (C) 553 Pa (D) 55 x 10%Pa
L S0076
36. A pressure cooker reduces cooking time for food because -

(A) The higher pressure inside the cooker crushes the food material
(B) Cooking involves chemical changes helped by arise in temperature
(C) Heat is more evenly distributed in the cooking space
(D) Boiling point of water involved in cooking is increased
L S0077
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EXERCISE # O-lI

Singlecorrect :

1.

An ideal solution was obtained by mixing (MeOH) methanol and (EtOH) ethanal. If the partial
vapour pressure of methanol and ethanol are 2.619 K Pa and 4.556 K Pa respectively, the
composition of vapour (in terms of mole fraction) will be -

(A) 0.635 MeOH, 0.365 EtOH (B) 0.365 MeOH, 0.635 EtOH

(C) 0.574 MeOH, 0.326 EtOH (D) 0.1273 MeOH, 0.827 EtOH

L S0078
Molar volume of liquid A(d = 0.8gm/ml) increase by factor of 2000 when it vapourisesat 200K .
Vapour pressureof liquid A at 200K is[R =0.08 L-atm/mol-K]

(Molar massof A =80g/mol)

(A)0.4am (B) 8atm (C) 0.8atm (D) 0.08 atm

L S0079
Assuming each salt to be 90 % dissociated, which of the following will have highest boiling point?
(A) Decimolar Al(SO,),
(B) Decimolar BaCl,
(C) Decimolar Na,SO,
(D) A solution obtained by mixing equal volumes of (B) and (C)

L S0080
Thevapour pressure of asaturated solution of sparingly solublesat (XCl ;) was17.20 mm Hg at 27°C.
If the vapour pressure of pure H,0is17.25mm Hg at 300 K, what isthe solubility of sparingly soluble
sdt XCl,inmole/Litre.
(A) 4.04 x 102 (B) 8.08 x10 (C) 2.02 x 10 (D) 4.04 x 1078

L S0081
A solution hasal : 4 moleratio of pentaneto hexane. Thevapour pressures of the pure hydrocarbons
at 20°C are 440 mmHg for pentane and 120 mmHg for hexane. The mole fraction of pentanein the
vapour phase would be :-

(A) 0.200 (B) 0.478 (C) 0.549 (D) 0.786
L S0082

For which of the following vant' Hoff's factor is not correctly matched -

Salt Degree of dissociation (o) i
(A) NasSO, 50 % 2
(B) K,[Fe(CN)J] 75% 3.25
(© [Ag(NH,),ICI 80 % 1.8
(D) [Cr(NH,).CI]SO, 90 % 2.8

L S0083
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7.  Inthedepresson of freezing point experiment, itisfound that
(I The vapour pressure of the solution islessthan that of pure solvent.
(I The vapour pressure of the solution ismore than that of pure solvent.
(111) Only solute molecules solidify at the freezing point.
(IV) Only solvent molecules solidify at the freezing point.
(AL (B) 11, 111 O 11 D) 1, 1,1l
L S0084

8.  Statement-1:Additon of ethyleneglycol (non-volatile) to water lowersthe freezing point of water
hence used as antifreeze.

Statement-2 : Addition of any substanceto water lowersitsfreezings point of water.

(A) Statement-1istrue, statement-2 istrueand statement-2 is correct explanation for statement-1.

(B) Statement-1 istrue, datement-2 istrue and statement-2 iISNOT thecorrect explanation for satement-1.
(C) Statement-1istrue, statement-2isfase.

(D) Statement-1 isfalse, tatement-2 istrue.

L S0085
Morethan one may be correct

9.  For anideal solution having two liquid A(P; and liquid B(PJ) boiling point versus composition
graphisgiven below, then sdect incorrect statement (s) :

4
_A[400K
Tg y@»
T 350K
[300K] |
[Liguid
1] [0.5]
Xy —>
Yo —

(A) Bislessvolatilethan A
(B) If mole percent of A inliquid phase is 40% then mole percent of A in vapour phaseis50%
(C) If mole percent of B inliquid phaseis 10% then mole percent of B in vapour phase is 40%
(D) If the mole percent of A in solution is50% thenits boiling point is 350K
L S0086
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10

11.

12.

13.

A liquid mixture having composition corresponding to point z in the figure shown is subjected to
distillation at constant pressure.

4

Temp. %

xp=0  mole xp=1
ypA=0 fraction ya=l

Which of the following statement is correct about the process

(A) The composition of distillate differs from the mixture

(B) The bailing point goes on changing

(C) The mixture has lowest vapour pressure than for any other composition.
(D) Composition of an azeotrope alters on changing the external pressure.

L S0087
Which of the following is correct for a non-ideal solution of liquids A and B, showing negative
deviation?
(A) AH_ . =-ve (B) AV . =-ve
(C) AS_, = +ve (D) AG,,, = —ve

L S0088

Two solutions S, and S, containing 0.1M NaCl(ag.) and 0.08M BaCl,(aq.) are separated by
semipermeable membrane. Which among the following statement(s) is/are correct -

(A) S, and S, areisotonic

(B) S, ishypertonicand S, ishypotonic S, S,

(C) S, ishypotonic and S, ishypertonic 0.1M NaCl § 0.08M BaCl,

(D) Osmosiswill take placeto from S to S, ey

L S0089

For anideal binary liquid solution with P/:> P;,Which relation between X, (molefractionof A in

liquid phase) and Y ,(mole fraction of A in vapour phase) is correct?

YA xA YA xA
(A)Y, <Y, (B) X, > X, (C)Y_B>X_B (D)Y_B<X_B

L S0090
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14.  Which of the following plots represents an ideal binary mixture?
(A) Plotof P, v/s1/X islinear (X, =molefraction of 'B'inliquid phase).
(B) Plotof P, V/SY , islinear (Y ; = molefraction of ‘A" in vapour phase)
1
(C) Plotof 5 VvisY . islinear
total
1
(D) Plot of p v/sY g isnon linear
total
L S0091
Paragraph for Q.15t0 Q.17
Anided solutionisobtained by mixing anon-volatile solute B with avolatile solvent A (molar mass
=60). If themassratio of A : Binsolutionis 10 : 1 and vapour pressure of pureA is 400 mm and
vapour pressure decreases by 4% on forming the above solution at 300K .
15. The molefraction of soluteinthesolutionis-
(A) 0.96 (B) 0.04 (C)0.16 (D)0.84
L S0092
16. Themoldity thesolutionis-
A) 1l B % C ol D %
() (B) oz (©) 35 (D) 5
L S0092
17. Themolar massof B inthesolutionis-
(A) 1440 (B) 14400 ©4 (D) 144
L S0092
Tabletypequestion :
Column-I Column-I1 Column-I111
(1) CH,+ CH-CH, @ DH=0 (P DG=-ve
(2) CHCI, + CH,COCH, (b) DH=+ve (Q)  Form minimum boiling
azerotrope
(3) Ccl, + CH,COCH,(c) DH =-ve (R) Form maximum boiling
azerotrope
(4) CHOH +H,0 (d DS=+ve (S Noazeotrope
18. Select the correct match -
A)l,aR B)2,b, P (©)3,bQ (D)4,d,R

L S0093
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19. Select the correct match - ¢
(A)1,d,S (B)3,b, S (©2,b,S (D) 4,c, P
L S0093
20. Select theincorrect match -
(A)1,d,P (B)2,¢c,R (©3,dS (D) 3,b,P
L S0093
Match the column :
Column— Column-|

21.

(A)
(B)
(©

(D)

(Colligativeproperties)

AT, =03 x K,
AT, =028 x K,
n =019 x RT

P :(1oooj+ AT,
18 K

(P)
Q)
(R)
©)

(M

(Aqueous solution)
(Assumem = M)

0.1 m — Ca(NO,),

0.14 m — NaBr

0.1 m — MgCl(a. = 0.9)

0.28 m — Urea

0.1 m — HA (monobasic acid, K, = 0.81)

L S0094
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EXERCISE # (J-MAIN)

The degree of dissociation () of aweak electrolyte, A,B, isrelated to van't Hoff factor (i) by the

expresson :- [AIEEE-2011]
_x+y-1 Cx+y+1 -1 ="
(1) a=—== (2) a=—""— () *= iy (4) *=3 41
L S0095

K, for water is 1.86 K kg mol-2. If your automobile radiator holds 1.0 kg of water, how many grams
of ethylene glycol (C,HsO,) must you add to get the freezing point of the solution lowered to

-2.8°C? [AIEEE-2012]
(1) 279 (2) 729 (3)93¢g (4)39¢9

L S0096
A solution containing 0.85 g of ZnCl, in 125.0 g of water freezesat —0.23°C. Theapparent degree of
dissociation of thesdtis: [JEE (MAIN)-2012 ONLINE]
(ks for water =1.86 K kg mol-2, atomic mass; Zn=65.3 and Cl = 35.5)
(2) 1.36% (2) 2.47% (3) 73.5% (4) 7.35%

L S0097

LiquidsA and B form an idea solution. At 30°C, the total vapour pressure of a solution containing
1 mol of A and 2 moles of B is 250 mm Hg. Thetotal vapour pressure becomes 300 mm Hg when
1 moremol of A isaddedto thefirgt solution. Thevapour pressuresof pureA and B at the sametemperature

are:- [JEE (MAIN)-2012 ONL INE]
(1) 450, 150 mm Hg  (2) 250, 300mmHg  (3) 125, 150 mmHg  (4) 150, 450 mm Hg
L S0098

The freezing point of a 1.00 m agueous solution of HF is found to be —1.91°C. The freezing point
constant of water, K;, is1.86 K kg mol-L. The percentage dissociation of HF at this concentration is
[JEE (MAIN)-2012 ONLINE]

(1) 2.7% (2) 30% (3) 10% (4) 5.2%

L S0099
How many gramsof methy! acohol should be added to 10 litre tank of water to prevent itsfreezing
at 268K ? [JEE (MAIN)-2013 ONLINE]
(K, for water is 1.86 K kg mol*, Normal freezing point of water = 273.15K)
(1) 899.04¢g (2) 886.02¢g (3) 868.06 g (4) 880.07¢g

L S0100
Vapour pressure of pure benzeneis 119 torr and that of tolueneis 37.0 torr at the same temperature.
Mole fraction of toluene in vapour phase which isin equilibrium with a solution of benzene and

toluene having amolefraction of toluene 0.50, will be: [JEE (MAIN)-2013 ONLINE]
(2)0.137 (2) 0.205 (3)0.237 (4) 0.435
L S0101
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8.

10.

11.

12.

13.

14.

A molecule M associates in a given solvent according to the equation M = (M) . For a certain
concentration of M, the van't Hoff factor wasfound to be 0.9 and the fraction of associated molecules

was0.2. Thevalueof nis: [JEE (MAIN)-2013 ONLINE]
(1)2 (24 (3)5 (43

L S0102
12g of anonvolatile solute dissol ved in 108g of water producestherelative lowering of vapour pressure
of 0.1. The molecular mass of the soluteis: [JEE (MAIN)-2013 ONLINE]
(1) 60 (2) 80 (3) 40 (420

L S0103
Themolarity of asolution obtained by mixing 750 mL of 0.5(M)HCI with 250 mL of 2(M)HCI will
be:- [JEE (MAIN)-2013]
(1) 0.875M (2)1.00M (3)1.75M (4)0.975M

L S0104

The observed osmotic pressure for a0.10 M solution of Fe(NH,),(SO,), at 25°C is 10.8 atm. The
expected and experimental (observed) valuesof Van't Hoff factor (i) will be respectively :
(R=10.082 L atm k-mol-1) [JEE (MAIN)-2014 ONLINE]
(1)3and5.42 (2)5and 3.42 (3) 4 and 4.00 (4 5and 4.42

L S0105
For an ideal Solution of two componentsA and B, which of the following istrue ?
(1) AH ixing < 0 (zero) [JEE(MAIN)-2014 ONLINE]
(2) A—A,B-BandA —B interactionsareidentical
(3) A —B interaction is stronger than A — A and B — B interactions
(4) AHyixing > O (z€r0)

L S0106
Consider separate solution of 0.500 M C,H,OH(ag), 0.100 M Mg,(PO,),(aq), 0.250 M KBr(aq) and
0.125 M Na,PO,(aq) at 25°C. Which statement is true about these solutions, assuming al| saltsto be
strong electrolytes? [JEE (MAIN)-2014]
(1) 0.125 M Na,PO, (ag) hasthe highest osmotic pressure.
(2) 0.500 M C,H-OH (aq) hasthe highest osmotic pressure.
(3) They all have the same osmotic pressure.
(4) 0.100 M Mg,4(PO,), (ag) hasthehighest osmotic pressure.

L S0107
Determination of themolar mass of acetic acid in benzene using freezing point depression is affected
by : [JEE (MAIN)-2015 ONLINE]
(1) association (2) disxociation (3) complex formation (4) partid ionization

L S0108
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15. A solutionat 20°Ciscomposed of 1.5 mol of benzeneand 3.5 mal of toluene. If the vapour pressure
of pure benzeneand puretoluene at thistemperature are 74.7 torr and 22.3 torr, respectively, then the
total vapour pressure of the solution and the benzene mole fraction in equilibrium with it will be,
respectively : [JEE (MAIN)-2015 ONLINE]
(1) 38.0 torr and 0.589 (2) 30.5 torr and 0.389
(3) 35.8 torr and 0.280 (4) 35.0 torr and 0.480

L S0109

16. Thevapour pres sureof acetoneat 20°Cis 185 torr. When 1.2 g of non-volatile substance was dissolved
in 100 g of acetoneat 20°C, itsvapour pressurewas 183 torr. The molar mass (g mol-1) of the substance
is: [JEE (MAIN)-2015]
(1)128 (2) 488 (3) 32 (4) 64

L S0110

17. An aqueous solution of asat MX, at certain temperature has a van't Hoff factor of 2. The degree
of dissociation for this solution of the sdltis: [JEE (MAIN--2016-ONLINE]
(1)0.50 (2) 0.80 (3) 0.67 (4)0.33

LS0111

18. The solubility of N, in water at 300 K and 500 torr partial pressure is 0.01 g L-1. The solubility
(ingL-1) at 750 torr partial pressureis: [JEE (MAIN--2016-ONLINE]
(2) 0.02 (2) 0.005 (3) 0.015 (4) 0.0075

L S0112

19. 18 gglucose (C4H,,04) is added to 178.2g at 100°C water. The vapour pressure of water (in torr)
for this agueous solutionis : [JEE (MAIN)-2016]
(1)759.0 (2 7.6 (3) 76.0 (4) 752.4

LS0113

20. Thefreezing point of benzene decreasesby 0.45°C when 0.2 g of acetic acidisadded to 20 g of benzene.
If acetic acid associatesto form adimer in benzene, percentage association of acetic acidin benzenewill
be :- [JEE (MAIN)-2017]
(K¢ for benzene = 5.12 K kg mol-1)

(2) 64.6% (2) 80.4% (3)74.6% (4) 94.6%
LS0114

21. 5gof Na,SO, wasdissolved in x g of H,O. The change in freezing point was found to be 3.82°C.
If Na,SO, is 81.5% ionised, the value of x [JEE (MAIN--2017-ONLINE]

(K¢ for water = 1.86°C kg mol-1) isapproximately.
(Molar mass of S=32g mol-1 and that of Na = 23 g mol-1)
(1) 459 (20659 (3)15¢ (4 259
L S0115
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22.

23.

24,

25.

26.

27.

A solution isprepared by mixing 8.5 g of CH,Cl,, and 11.95g of CHCl . If vapour pressureof CH,Cl,
and CHCl; at 298 K are 415 and 200 mmHg respectively, the mole fraction of CHCI; in vapour

formis. (Molar mass of Cl = 35.5 g mol-1) [JEE (MAIN-2017-ONLINE]
(2) 0.486 (2) 0.325 (3) 0.162 (4) 0.675

LS0116
For 1 molal agueous sol ution of the following compounds, which onewill show the highest freezing
point ? [JEE (MAIN)-2018]
(1) [Co(H,0).ClICl,.H,O (2) [Co(H,0),Cl,]Cl.2H,0
(3) [Co(H,0),Cl,].3H,0 (4) [Co(H,0)4ICl,

L S0117

Two 5 molal solutionsare prepared by dissolving anon-electrolyte non-volatile solute separately in
the solvents X andY. The molecular weights of the solventsare M, and M., respectively where M

3
=2 M, . Therelativelowering of vapour pressure of thesolutionin Xis"m" timesthat of the solution

inY. Given that the number of molesof soluteisvery small in comparison to that of solvent, thevalue

of "m" is- [JEE (MAIN-2018-ONLINE]
3 4 1 1
@5 23 )5 S
LS0118
Themassof anon-volatile, non-electrolyte solute (molar mass =50 g mol-) needed to be dissolved
in 114 g octane to reduce its vapour pressure by 75%, is :- [JEE (M AIN-2018-ONLINE]
(1)) 50g (2)375¢9 (3 759 (4) 150 g
LS0119

Freezing point of a4% aqueous solution of X isequal to freezing point of 12% agueous sol ution of
Y. If molecular weight of X isA, then molecular weight of Y is:- [JEE (M AIN-2019-(JAN.)ONL INE]
DA (2) 3A (3) 4A (4) 2A

L S0120
Molecules of benzoic acid (C;H;COOH) dimerise in benzene. 'w' g of the acid dissolved in 30 g
of benzene showsadepression in freezing point equal to 2K. If the percentage association of the acid

to form dimer in the solution is 80, thenw is:: [JEE (MAIN-2019-(JAN.)ONLINE]
(Given that K; =5 K kg mol-1, Molar mass of benzoic acid = 122 g mol-1)
(1) 18¢g (2249 (3109 (4 15¢g

LS0121
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29.

30.

31

32.

. Thefreezing point of adiluted milk sampleisfound to be—0.2°C, whileit should have been -0.5°C

for pure milk. How much water has been added to pure milk to make the diluted sample ?

(1) 2 cups of water to 3 cups of pure milk [JEE (MAIN-2019-(JAN.)ONLINE]
(2) 1 cup of water to 3 cups of pure milk
(3) 3 cupsof water to 2 cups of pure milk

(4) 1 cup of water to 2 cups of pure milk

L S0122
K,Hgl , is 40% ionised in agueous solution. The value of its van't Hoff factor (i) is :-
(1) 18 (2) 2.2 [JEE (MAIN-2019-(JAN.)ONL INE]
(3) 2.0 (4) 1.6

L S0123

LiquidsA and B form anideal solution in the entire composition range. At 350 K, the vapor pressures
of pure A and pure B are 7 x 103 Paand 12 x 103 Pa, respectively. The composition of the vapor
in equilibrium with a solution containing 40 mole percent of A at this temperatureis:

(1) yo =0.37; y53 = 0.63 (2) yo =0.28; yg = 0.72
(3) yo =0.76; yg = 0.24 (4 y,=04,y5=0.6
[JEE (MAIN-2019-(JAN.)ONL INE]

L S0124

A solution containing 62 g ethylene glycol in 250 g water is cooled to —10°C. If K; for water is
1.86 K kg mol-1, the amount of water (in g) separated asiceis: [JEE (MAIN-2019-(JAN.)ONLINE]

(1) 32 (2) 48 (3) 16 (4) 64
L S0125

Which one of the following statements regarding Henry's law is not correct ?

(1) Thevaueof K increaseswith increase of temperatrue and K, is function of the nature of the
gas [JEE (MAIN-2019-(JAN.)ONL INE]

(2) Higher the value of K, at a given pressure, higher is the solubility of the gas in the liquids.

(3) The partial pressure of the gasin vapour phase is proportional to the mole fraction of the gasin
the solution.

(4) Different gases have different K, (Henry'slaw constant) values at the same temperature.

L S0126
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4

33. Elevationintheboiling point for 1 molal solution of glucoseis2 K. The depressionin the freezing

35.

36.

point of 2 molal solutionsof glucosein the same solvent is2 K. The relation between K, and K; is:
(1) K, = 0.5 K¢
(3) K, = 1.5 K;

(2) K, = 2 K; [JEE(MAIN-2019-(JAN.)ONL INE]
(4 Kp = Ky

L S0127
For the solution of the gasesw, X, y and z in water at 298K, the Henrys law constants (K ;) are 0.5,

2, 35 and 40 kbar, respectively. The correct plot for the given datais :-
[JEE (MAIN-2019-(APRIL)ONLINE]

y ‘:/Z
partial partial y
pressure X/ pressure /
X
) 2 1/
1/""
0,0) __ mole fraction (0,00 mole fraction
of water of water

A

S z
partial partial
pressure '\ pressure y
z
X
3 I (@)
——— W W

(0,0) mole fraction (0,0) mole fraction
of water of water

y
y

L S0128

Thevapour pressuresof pureliquidsA and B are400 and 600 mmHg, respectively at 298K. Onmixing
thetwoliquids, thesum of thelr initid volumesisequd to thevolumeof thefind mixture. Themolefraction
of liquid Bis0.5inthemixture. Thevapour pressure of thefind solution, themolefraction of components
A and B in vapour phase, respectively are [JEE (MAIN-2019-(APRIL)ONLINE]

(1) 500 mmHg, 0.5, 0.5 (2) 450 mmHg, 0.4, 0.6
(3) 450 mmHg, 0.5, 0.5 (4) 500 mmHg, 0.4, 0.6
L S0129

Molal depression congtant for asolvent is 4.0 kg mol—1. The depression in the freezing point of the

solvent for 0.03 mol kg solution of K,SO, is: [JEE (MAIN-2019-(APRIL)ONLINE]
(Assume complete dissociation of the electrolyte)
(1) 0.12K (2) 0.36 K (3) 0.18 K (4) 0.24 K

L S0130
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38.

39.

41.

The osmotic pressure of adilute solution of anionic compound XY inwater isfour timesthat of a
solution of 0.01 M BaCl, in water. Assuming complete dissociation of the given ionic compounds
in water, the concentration of XY (inmol L-1) in solution is: [JEE (MAIN-2019-(APRIL)ONLINE]

(1) 6 x 102 (2) 4 x 104 (3) 16 x 104 (4) 4 x 102

L S0131
Liquid'M'and liquid'N' form anideal solution. The vapour pressures of pureliquids'M' and 'N' are
450 and 700 mmHg, respectively, at the same temperature. Then correct statement is:
(Xy = Molefraction of 'M" in solution ; [JEE (MAIN-2019-(APRIL)ONLINE]
Xy = Mole fraction of 'N" in solution ;
yu = Molefraction of 'M" in vapour phase;
yn = Mole fraction of 'N' in vapour phase)

Xm _Ywm

(1) % = Ym) < (% —Wn) 2) Z<E

Xm _Ym Xm _ Ywm

M IV M _ZNM

©) XN Yn ) XN YN
LS0132

A solution is prepared by dissolving 0.6 g of urea (molar mass = 60 g mol-1) and 1.8 g of glucose
(molar mass = 180 g mol—1) in 100 mL of water at 27°C. The osmotic pressure of the solution is:

(R = 0.08206 L atm K-1 mol-) [JEE (MAIN-2019-(APRIL)ONLINE]
(1) 4.92 atm (2) 1.64 am (3)2.46 am (4) 8.2 atm
L S0133

At room temperature, a dilute soluton of urea is prepared by dissolving 0.60 g of urea in
360 g of water. If the vapour pressure of pure water at this temperature is 35 mmHg,
lowering of vapour pressurewill be (molar mass of urea=60 g mol™):-

[[JEE (M AIN-2019-(APRIL)ONLINE]

(2) 0.027 mmHg (2) 0.028 mmHg (3) 0.017 mmHg (4) 0.031 mmHg
LS0134
1 g of non-volatile non-electrolyte solute is dissol ved in 100g of two different solventsA and B whose

AT, (A)
AT,(B)
is: [JEE (MAIN-2019-(APRIL)ONLINE]

(1)5:1 (2)10: 1 (3)1:5 (4)1:0.2

ebullioscopic congantsareintheratioof 1 : 5. Theratio of theelevationintheir boiling points,

L S0135
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EXERCISE # (J-ADVANCED)

1. The freezing point (in °C) of a solution containing 0.1 g of K [Fe(CN)] (Mol. Wt. 329) in
100 g of water (K, =1.86 K kg mol ™) is- [JEE 2011]
(A)—2.3%x 107 (B)—5.7 x 1072 (C)-5.7x107 (D)-1.2x 107

L S0136

2. For adilute solution containing 2.5 g of a non-volatile non-electrolyte solute in 100 g of water, the
elevationin boiling point at 1 atm pressureis 2°C. Assuming concentration of soluteis much lower
than the concentration of solvent, the vapour pressure (mm of Hg) of thesolutionis

(take K,=0.76 K kg mol™) [JEE 2012]
(A) 724 (B) 740 (C) 736 (D) 718
L S0137
3.  Benzene and naphthalene form an ideal solution at room temperature. For this process, the true
satement(s) is(are) [J-Adv. 2013]
(A) AG is positive (B) ASwgem is positive (C) Aswoundmgs =0 (D)AH =0
L S0138

4. If thefreezing point of a0.01 molal aqueous solution of a cobalt (111) chloride-ammonia complex
(which behavesas astrong eletrolyte) is—0.0558°C, the number of chloride (s) in the coordination

sphere of the complex is- [K, of water = 1.86 K kg mol ] \[JEE-Adv. 2015]
L S0139
5. Mixture(s) showing positivedeviation from Raoult'slaw at 35°Cis(are) [JEE-Adv. 2016]
(A) carbon tetrachloride + methanol (B) carbon disulphide + acetone
(C) benzene + toluene (D) phenol + aniline

L S0140
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For asolution formed by mixing liquids L and M, the vapour pressure of L plotted against the mole
fraction of M in solution isshown in the following figure, Here x_and x,, represent mole fractions

of L and M, respectively, in the solution. the correct statement(s) applicable to this system is(are)

ya

1 Xu 0
(A) Attractive intramolecular interactions between L—L in pure liquid L and M—M in pure liquid
M are stronger than those between L—-M when mixed in solution [JEE-Adv. 2017]
(B) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed when
X —>0
(C) The point Z represents vapour pressure of pure liquid L and Raoult's law is obeyed when
X —>1
(D) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed from
X =0tox =1
L S0141
Pure water freezesat 273 K and 1 bar. The addition of 34.5 g of ethanol to 500 g of water changes
the freezing point of the solution. Use the freezing point depression constant of water as
2 K kg mol™. Thefigures shown bel ow represents plots of vapour pressure (V.P) versustemperature
(T). [Molecular weight of ethanol is46 g mol™]
Among the following, the option representing change in the freezing point is -[JEE-Adv. 2017]

Tl Tl" I~ Water
(A) o B) 5| L
2 o '
D>_: N ; Water+EthanO,
2%1 2%3 2?1 273
TIK—— TIK——>
M I
© 5 RS (D) 11
= ! <
; . ;Wﬂte”Ethanol ; T
270 273 270 273
TK—— TK——

L S0142



EE-Chemist
M it .

10.

LiquidsA and B formided solution over the entirerange of composition. At temperature T, equimolar
binary solution of liquids A and B has vapour pressure 45 Torr. At the same temperature, a new
solution of A and B having mole fractions x, and x, respectively, has vapour pressure of 22.5
Torr. The value of x,/x; in the new solution is___. [JEE-Adv. 2018]

(Given that the vapour pressure of pure liquid A is 20 Torr at temperature T)
L S0143

The plot given below shows P-T curves (where P is the pressure and T is the temperature) for
two solvents X andY and isomolal solutions of NaCl in these solvents. NaCl compl etely dissociates
in both the solvents.

'

760
1.

~~ ¢ .I
= ! 1. solvent X
£ L
£ R 2. solution of NaCl in solvent X
It RN
2 ‘/ ! 3. solvent Y
o /)
o N

/5 / 4. solution of NaCl in solvent Y

R

v

On addition of equa number of molesanon-volatilesolute Sinequa amount (in kg) of these solvents,
the eevation of boiling point of solvent X isthreetimesthat of solventY. Solute Sisknown to undergo
dimerizationinthese solvents. If thedegreeof dimerizationis0.7 in solvent, the degree of dimerization
in solvent X is . [JEE-Adv. 2018]

L S0144

Ondissolving 0.5 g of anon-volatilenon-ionic soluteto 39 g of benzene, itsvapor pressure decreases
from 650 mm Hg to 640 mm Hg. The depression of freezing point of benzene (in K) upon addition
of the solute is

(Given data : Molar mass and the molal freezing point depression constant of benzene are
78 g mol™ and 5.12 K kg mol™, respectively) [JEE-Adv. 2019]

L S0145
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ANSWER-KEY

EXERCISE # S
1. Ans.0.25 2. Ans. 64.0 mm Hg
3. Ans. Py =100 cmHg, p3 = 60 cmHg. 4. Ans. 0.25
5. Ans. 0.5 bar 6. Ans. p; =55 cmHg, Py = 80 cmHg
7. Ans. p3 = 0.8 bar, pJ = 0.4 bar 8. Ans.0.25
9. Ans.0.04 10. Ans.0.32m
11. Ans.65.25 12. Ans.17.38 mm Hg
13. Ans.120g/mal 14.  AnsK,_=0.516kgmol K-, T, =373.20K
15. Ans5.1K-kg/mol 16. Ans.2048 g/mol
17.  Ans.(6.972) 18. Ans.40 g/mol
19. Ans. 49.26 atm 20. Ans.3.69 atm
21. Ansl1.96 22. Ans3ions
23.  Ans78% 24.  Ans. 7.482 x10° Nm—
25. Ans.0.95; 1.95 26. Ans. 0.04
27.  Ans(3)

EXERCISE # S
1 Ans.92 mol% toluene; 96.8 mol % toluene 2. Ans.0.741m, 0.0136
3. Ans.38.71¢g 4. Ans4.8x 10°g/mol
5. Ans.(777) 6. Ansg(68.4)
7. AnsC,H, 0, 8. Ans[Co(NH,).Cl]Cl,
9. Ans.a = 0.50 10. Ans0.73
11.  AnsCH, 12.  Ans(60%)
13.  Ans(3.2) 14. Ans. (100°C)

EXERCISE # O-I
1. Ans(B) 2. Ans(C) 3. Ans(C) 4.  Ans(D)
5 Ans(A) 6. Ans(C) 7. Ans(C) 8. Ans(C)
9. Ans(D) 10. Ans(C) 11. Ans.(C) 12. Ans.(A)
13. Ans(A) 14. Ans.(B) 15. Ans.(B) 16. Ans(B)
17. Ans(C) 18. Ans.(D) 19. Ans.(B) 20. Ans.(A)
21. Ans(C) 22. Ans(B) 23. Ans.(D) 24. Ans.(B)
25. Ans.(B) 26. Ans.(D) 27. AnsB 28. Ans.(D)
29. Ans.(B) 30. Ans(B) 31. Ans.(D) 32. Ans(B)
33. Ans(B) 34. Ans(B) 35. Ans.(A) 36. Ans.(D)
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EXERCISE # O-l1

Ans.(B) 2. Ans(D) 3. Ans(A) 4.  Ans(A)

Ans.(B) 6. Ans(D) 7. Ans(C) 8. Ans(C)

Ans.(C) 10. Ans(C, D) 11. Ans(A,B,C,D) 12. Ans(C,D)
13  Ans(C) 14. Ans(C) 15. Ans.(B) 16. Ans. (C)
17. Ans(D) 18. Ans.(C) 19. Ans.(A) 20. Ans.(C)
21. Ans.(A)»>P;B)»>Q,R,S;(C)»T;(D)—»P,Q,R,ST

EXERCISE # J-MAIN

Ans.(3) 2.  Ans(3) 3. Ans(3) Ans.(1)

Ans.(1) 6. Ans(2) 7. Ans(3) Ans.(1)

Ans.(4) 10. Ans(1) 11. Ans.(4) 12. Ans(2)
13. Ans(3) 14. Ans(1) 15. Ans.(1) 16. Ans. (4)
17. Ans. (1) 18. Ans.(3) 19. Ans.(4) 20. Ans.(4)
21. Ans(1) 22. Ans.(2) 23. Ans.(3) 24. Ans(1)
25. Ans.(4) 26. Ans.(2) 27. Ans.(2) 28. Ans.(3)
29. Ans(1) 30. Ans.(2) 31l. Ans.(4) 32. Ans(2)
33. Ans(2) 34. Ans(3) 35. Ans.(4) 36. Ans.(2)
37. Ans(1) 38. Ans.(3) 39. Ans.(1) 40. Ans.(3)
41. Ans.(3)

EXERCISE # J-ADVANCED

1. Ans(A) 2. Ans(A) 3. Ans(B,C,D) 4.  Ans(1)
5. Ans(A,B) 6. Ans(AC) 7. Ans(D) 8. Ans(19)
9. Ans(0.05) 10. Ans(1.02 or 1.03)



