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- Calculating amounts of solute in solutions given molarity and volume 
- Defining molarity when given moles of solute and volume of solution
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- Definitions and relationships involving osmotic pressure 
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Concentration Terms (Revision of Mole)
1. The amount of anhydrous 3
2CO
Na present in 250 ml of
0.25 M solution is
(a) 225 g (b) 66.25g
(c) 6.0g (d) 6.625g
2. 2.0 molar solution is obtained , when 0.5 mole solute is
dissolved in
(a) 250 ml solvent (b) 250 g solvent
(c) 250 ml solution (d) 1000 ml solvent
3. 36g water and 828g ethyl alcohol form an ideal solution.
The mole fraction of water in it, is
(a) 1.0 (b) 0.7
(c) 0.4 (d) 0.1
4. With 63 gm of oxalic acid how manylitres of
N
10
solution
can be prepared
(a) 100 litre (b) 10 litre
(c) 1 litre (d) 1000litre
5. Mole fraction )
(X of constituent in solution is equal to
(a)
litre
in
solution
of
Volume
solute
of
moles
of
No.
(b)
litre
in
solution
of
Volume
solute
of
equivalent
gram
of
No.
(c) kg
in
solvent
of
Mass
solute
of
moles
of
No.
(d)
No. of moles of any constituent
Total no. of moles of all constituents
6. An X molal solution of a compound in benzene has mole
fraction of solute equal to 0.2. The value of X is
(a) 14 (b) 3.2
(c) 4 (d) 2
7. The molarityof pure water is
(a) 55.6 (b) 5.56
(c) 100 (d) 18
8. 4.0 gm of NaOH are contained in one decilitre ofsolution.
Its molarity would be
(a) 4 M (b) 2 M
(c) 1 M (d) 1.5M
9. The number ofmolesofKCl in 1000 ml of 3molar solution
is
(a) 1 (b) 2
(c) 3 (d) 1.5
General Introduction & Types of Solution
10. For a solution of two liquids A and B. it was proved that
P= XA
(PA
0
– PB
0
) + PB
0
. The solution is:
(a) Ideal (b) Non ideal
(c) Semiideal (d) None of these
Vapour Pressure
11. 1 mole of heptane (V.P. = 92 mm of Hg) was mixed with 4
moles of octane (V.P. = 31 mm ofHg)The vapour pressure
of resulting ideal solution is:
(a) 46.2mm ofHg (b) 40.0mm ofHg
(c) 43.2mm ofHg (d) 38.4mm ofHg
Immiscible Liquids
Completely Miscible Liquids : Raoult’s Law
12. If Raoult’s law is obeyed, the vapour pressure of the sol-
vent in a solution is directly proportional to
(a) Mole fraction of the solvent
(b) Mole fraction of the solute
(c) Mole fraction of the solvent and solute
(d) The volume of the solution
13. The vapour pressure of pure benzene and toluene are 160
and 60 torr respectively. The mole fraction of toluene in
vapour phase in contact with equimolar solution of ben-
zene and toluene is:
(a) 0.50 (b) 0.6
(c) 0.27 (d) 0.73
Non-Ideal Solutions
14. Which pair from the following will not form an ideal
solution
(a) 4
4 SiCl
CCl  (b) OH
H
C
O
H 9
4
2 
(c) I
H
C
Br
H
C 5
2
5
2  (d) 16
7
14
6 H
C
H
C 
15. An ideal solution is that which
(a) Shows positive deviation from Raoult’s law
(b) Shows negative deviation from Raoult’s law
(c) Has no connection with Raoult’s law
(d) Obeys Raoult’s law
16. Which property is shown by an ideal solution
(a) It follows Raoult’s law
(b) 0

 mix
H
(c) 0

 mix
V
(d) All of these
17. When two liquid A and B are mixed then their boiling
points becomes greater than both of them. What is the
nature of this solution
(a) Ideal solution
(b) Positive deviation with non ideal solution
(c) Negative deviation with non ideal solution
(d) Normal solution
18. All form ideal solution except
(a) Br
H
C 5
2 and I
H
C 5
2
(b) Cl
H
C 5
2 and Br
H
C 5
6
(c) 6
6H
C and 3
5
6 CH
H
C
(d) I
H
C 5
2 and OH
H
C 5
2
Topicwise Questions
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19. Which  of the following is true when components forming
an ideal solution are mixed
(a) 0



 m
m V
H (b) m
m V
H 


(c) m
m V
H 

 (d) 1



 m
m V
H
20. An azeotropic solution of two liquids has boiling point
lower than either when it
(a) Shows a negative deviation from Raoult’s law
(b) Shows no deviation from Raoult’s law
(c) Shows positive deviation from Raoult’s law
(d) Is saturated
Degree of Ionisation/Dissociation for Weak
Electrolytes & Vant’s Hoff Factor
21. Which of the following salt has the same value of Van’t
Hoff factor i as that of K4[Fe(CN)6]
(a) Al2(SO4)3 (b) NaCl
(c) Na2SO4 (d) Al(NO3)3
22. Van’t Hoff factor of 2
3 )
(NO
Ca is
(a) 1 (b) 2
(c) 3 (d) 4
23. One mole of a solute A is dissolved in a given volume of
a solvent. The association of the solute take place
according to nA 
 An.
If x is the degree of association of A, then Van’t Hoff
factor i is expressed as
(a) x
i 
 1 (b)
n
x
i 
 1
(c)
x
1 x
n
i
1
 
 (d) 1

i
24. The molecular weight of benzoic acid in benzene as
determined by depression in freezing point method
corresponds to
(a) Ionization of benzoic acid
(b) Dimerization of benzoic acid
(c) Trimerization of benzoic acid
(d) Solvation of benzoic acid
Relative Lowering of Vapour Pressure
25. For a solution of volatile liquids the partial vapour
pressure of each component in solution is directly
proportional to
(a) Molarity (b) Mole fraction
(c) Molality (d) Normality
26. When a substance is dissolved in a solvent the vapour
pressure of the solvent is decreased. This results in
(a) An increase in the b.p. of the solution
(b) A decrease in the b.p. of the solvent
(c) The solution having a higher freezing point than the
solvent
(d) The solution having a lower osmotic pressure than
the solvent
27. If o
P and P are the vapour pressure of a solvent and its
solution respectively and 1
N and 2
N are the mole
fractions of the solvent and solute respectively, then
correct relation is
(a) 1
N
P
P o
 (b) 2
N
P
P o

(c) 2
N
P
Po
 (d) )
/
( 2
1 N
N
P
P o

28. The relative lowering of the vapour pressure is equal to
the ratio between the number of
(a) Solute moleules and solvent molecules
(b) Solute molecules and the total molecules in the
solution
(c) Solvent molecules and the total molecules in the
solution
(d) Solvent molecules and the total number of ions of the
solute
29. The vapour pressure lowering caused by the addition of
100 g ofsucrose(molecular mass = 342) to1000 gofwater
if the vapour pressure of pure water at C
o
25 is 23.8 mm
Hg
(a) 1.25mmHg (b) 0.125mmHg
(c) 1.15mmHg (d) 00.12mmHg
30. According to Raoult’s lawthe relative lowering of vapour
pressure of a solution of volatile substance is equal to
(a) Mole fraction of the solvent
(b) Mole fraction of the solute
(c) Weight percentage of a solute
(d) Weight percentage of a solvent
31. The vapour pressure ofwater at C
o
20 is 17.54 mm. When
20g of a non-ionic, substance is dissolved in 100g of
water, the vapour pressure is lowered by 0.30 mm. What
is the molecular weight of the substances
(a) 210.2 (b) 206.88
(c) 215.2 (d) 200.8
32. For a dilute solution, Raoult’s law states that
(a) The lowering of vapour pressure is equal to mole
fraction of solute
(b) The relative lowering of vapour pressure is equal to
mole fraction of solute
(c) The relative lowering of vapour pressure is
proportional to the amount of solute in solution
(d) The vapour pressure of the solution is equal to the
mole fraction of solvent
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Elevation of Boiling Point & Depression of
Freezing Point
33. The latent heat of vapourisation of water is
mole
Cal /
9700 and if the b.p. is C
o
100 , ebullioscopic
constant of water is
(a) 0.513ºC (b) 1.026ºC
(c) 10.26ºC (d) 1.832ºC
34. If g
15
.
0 of a solute dissolved in g
15 of solvent is boiled
at a temperature higher by C
o
216
.
0 than that of the pure
solvent. The molecular weight of the substance (molal
elevation constant for the solvent is C
o
16
.
2 ) is
(a) 1.01 (b) 10
(c) 10.1 (d) 100
35. The temperature, at which the vapour pressure of a liquid
becomes equal to the atmospheric pressure is known as
(a) Freezing point (b) Boiling point
(c)Absolute temperature (d) None of these
36. At higher altitudes the boiling point of water lowers
because
(a) Atmospheric pressure is low
(b) Temperature is low
(c) Atmospheric pressure is high
(d) None of these
37. Mark the correct relationship between the boiling points
of very dilute solutions of 2 1
BaCl (T ) and 2
KCl(T ) ,
having the same molarity
(a) 1 2
T T

(b) 1 2
T T

(c) 2 1
T T

(d) T2 is approximately equal to T1
38. What is the freezing point of a solution containing
HBr
g
1
.
8 in g
100 water assuming the acid to be 90%
ionised f
K
( for water )
86
.
1 1

 mole
K
(a) C
o
85
.
0 (b) C
o
53
.
3

(c) C
o
0 (d) C
o
35
.
0

39. The molar freezing point constant for water is
1
86
.
1 
mole
C
o
. If 342 gm of canesugar )
( 11
22
12 O
H
C are
dissolved in 1000 gm of water, the solution will freeze at
(a) C
o
86
.
1
 (b) C
o
86
.
1
(c) C
o
92
.
3
 (d) C
o
42
.
2
40. The freezing point of one molal NaCl solution assuming
NaCl to be 100% dissociated in water is (molal
depression constant = 1.86)
(a) C
o
86
.
1
 (b) C
o
72
.
3

(c) C
o
86
.
1
 (d) C
o
72
.
3

41. 1.00 gm of a non-electrolyte solute dissolved in 50 gm of
benzene lowered the freezing point of benzene by0.40 K.
f
K for benzene is 5.12 kg mol–1. Molecular mass of the
solute will be
(a) 1
256 
mol
g (b) 1
56
.
2 
mol
g
(c) 1
3
10
512 
 mol
g (d) 1
4
10
56
.
2 
 mol
g
Osmotic Pressure
42. The concentration in gms per litre of a solution of cane
sugar )
342
( 
M which is isotonic with a solution
containing gms
6 of urea )
60
( 
M per litre is
(a) 3.42 (b) 34.2
(c) 5.7 (d) 19
43. Osmotic pressure is 0.0821 atm at temperature of K
300 .
Find concentration in mole/litre
(a) 0.033 (b) 0.066
(c) 2
10
33
.
0 
 (d) 3
44. A 5% solution of canesugar (mol. wt. =342) is isotonic
with 1% solution ofa substance X . The molecular weight
of X is
(a) 34.2 (b) 171.2
(c) 68.4 (d) 136.8
45. Which statement is wrong regarding osmotic pressure
(P), volume (V) and temperature (T)
(a)
V
P
1
 if T is constant
(b) T
P  if V is constant
(c) V
P  if T is constant
(d) PV is constant if T is constant
46. The value of osmotic pressure ofa 0.2 M aqueous solution
at 293Kis
(a) 8.4 atm (b) 0.48atm
(c) 4.8 atm (d) 4.0 atm
47. Ifa M
1
.
0 solution ofglucose (mol. wt. 180) and molar
1
.
0
solution of urea (mol. wt. 60) are placed on the two sides
of a semipermeable membrane to equal heights, then it
will be correct to say
(a) There will be no net movement across the membrane
(b) Glucose will flow across the membrane into urea
solution
(c) Urea will flow across the membrane into glucose
solution
(d) Water will flow from urea solution into glucose
solution
48. If osmotic pressure ofa solution is 2atm at K
273 , then at
K
546 , the osmotic pressure is
(a) 0.5 atm (b) 1 atm
(c) 2 atm (d) 4 atm
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49. A  solution ofurea contain 8.6 gm/litre (mol. wt. 60.0). It is
isotonic with a 5% solution of a non-volatile solute. The
molecular weight of the solute will be
(a) 348.9 (b) 34.89
(c) 3489 (d) 861.2
Miscellaneous
50. Which of the following is not a colligative property
(a) Osmotic pressure
(b) Elevation in B.P.
(c) Vapour pressure
(d) Depression in freezing point
51. Colligative properties of a solution depends upon
(a) Nature of both solvent and solute
(b) The relative number of solute and solvent particles
(c) Nature of solute only
(d) Nature of solvent only
52. What does not change on changing temperature
(a) Mole fraction
(b) Normality
(c) Both (a) and (b)
(d) None of these
53. Osmotic pressure of 0.1 M solution of NaCl and Na2SO4
will be
(a) Same
(b) Osmotic pressure of NaCl solution will be more than
Na2SO4 solution
(c) Osmotic pressure of Na2SO4 solution will be more
than NaCl
(d) Osmotic pressure of Na2SO4 will be less than that of
NaCl solution
54. In equimolar solution of glucose, NaCl and 2
BaCl , the
order of osmotic pressure is as follow
(a) Glucose 2
BaCl
NaCl 

(b) 
 2
BaCl
NaCl Glucose
(c) 
 NaCl
BaCl2 Glucose
(d) Glucose NaCl
BaCl 
 2
55. Which ofthe following will have the highest boiling point
at 1 atm pressure
(a) NaCl
M
1
.
0 (b) M
1
.
0 sucrose
(c) 2
1
.
0 BaCl
M (d) M
1
.
0 glucose
56. Which of the following aqueous solutions containing
10 gm of solute in each case has highest B.P.
(a) NaCl solution
(b) KCl solution
(c) Sugar solution
(d) Glucose solution
57. The freezing points of equimolar solutions of glucose,
3
KNO and 3
AlCl are in the order of
(a) Glucose
3
3 
 KNO
AlCl
(b) 3
3
Glucose AlCl
KNO 

(c) 3
3
Glucose KNO
AlCl 

(d) 3
3 Glucose KNO
AlCl 

58. Which of the following has minimum freezing point
(a) M
1
.
0 7
2
2 O
Cr
K
(b) 0.1 M Cl
NH4
(c) 0.1 M 4
BaSO
(d) 0.1 M 3
4
2 )
(SO
Al
59. For 0.1 M solution, the colligative property will follow
the order
(a) 4
3
4
2 PO
Na
SO
Na
NaCl 

(b) 4
3
4
2 PO
Na
SO
Na
NaCl 

(c) 4
3
4
2 PO
Na
SO
Na
NaCl 

(d) 4
3
4
2 PO
Na
SO
Na
NaCl 

Learning Plus
1. Mole fraction of C3H5(OH)3 in a solution of 36 g ofwater
and 46 g of glycerine is:
(a) 0.46 (b) 0.36
(c) 0.20 (d) 0.40
2. An aqueous solution of urea containing 18 g urea in
1500 cm3 of solution has a densityof 1.052 g/cm3. If the
molecular weight of urea is 60, then the molality of
solution is:
(a) 0.2 (b) 0.192
(c) 0.064 (d) 1.2
3. What is the molarityof H2SO4 solution that has a density
of 1.84 gm/cc at 350C and contains 98% byweight:
(a) 4.18 M (b) 8.14 M
(c) 18.4 M (d) 18M
4. 25mL of3 MHCl wereaddedto75 mLof0.05 M HCl. The
molarityofHCl in the resulting solution is approximately:
(a) 0.055M (b) 0.35 M
(c) 0.787M (d) 3.05 M
5. 0.2 mole of HCl and 0.1 mole of CaCl2 were dissolved in
water to have 500 ml of solution, the molarityof Cl¯ ions
is:
(a) 0.04 M (b) 0.8M
(c) 0.4M (d) 0.08 M
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6. When 5.0 gram of BaCl2 is dissolved in water to have
106 gram of solution. The concentration of solution is:
(a) 2.5 ppm (b) 5ppm
(c) 5M (d) 5 gm L–1
7. The vapour pressure of water depends upon:
(a) Surface area of container
(b) Volume of container
(c) Temperature
(d) All
8. A vessel has nitrogen gas and water vapoursin equilibrium
with liquid water at a total pressure of 1 atm. The partial
pressure of water vapours is 0.3 atm. The volume of this
vessel is reduced to one third of the original volume, at
the same temperature, then total pressure of the system is:
(Neglect volume occupied by liquid water)
(a) 3.0atm (b) 1atm
(c) 3.33atm (d) 2.4atm
9. If P0 and P are the vapour pressures of a solvent and its
solution respectively and N1 and N2 are the mole fractions
of the solvent and non-volatile solute respectively, then
correct relation is:
(a) P = P0N2 (b) P = P0N1
(c) P0 = PN1 (d) P= P0(N1/N2)
10. Amixturecontains1mole ofvolatileliquidA( 0
A
P =100mm
Hg) and 3 moles of volatile liquid B( 0
B
P = 80 mmHg). If
solution behaves ideally, the total vapour pressure of the
distillate is
(a) 85mm Hg (b) 85.88mmHg
(c) 90mm Hg (d) 92mm Hg
11. Mixture of volatile components A and B has total vapour
pressure(in Torr)p= 254– 119xA where xA ismolefraction
ofAin mixture. Hence
0
A
p and
0
B
p are (in Torr)
(a) 254,119 (b) 119,254
(c) 135,254 (d) 119,373
12. Ratio of Mole fraction of benzene (PB
0
= 150 torr) and
toluene (PT
0
= 50 torr) in vapour phaseifthe given solution
has a vapour pressure of 120 torr?
(a) 7: 1 (b) 7: 3
(c) 8: 1 (d) 7: 8
13. Two liquids A & B form an ideal solution. What is the
vapour pressure of solution containing 2 moles ofA and 3
moles of Bat 300 K? [Given :At 300 K, Vapour pr. ofpure
liquid A( 0
A
P ) = 100 torr, Vapour pr. ofpure liquid B( 0
B
P ) =
300torr]
(a) 200torr (b) 140torr
(c) 180torr (d) None of these
14. At 300 K, the vapour pressure of an ideal solution
containing 3 mole ofA and 2 mole of B is 600 torr. At the
same temperature, if 1.5 mole of A & 0.5 mole of C(non-
volatile) are added to this solution the vapour pressure of
solution increases by 30 torr. What is the value of 0
B
P ?
(a) 940 (b) 405
(c) 90 (d) None of these
15. At a constant temperature, S will be maximum for which
of the following processes :
(a) Vaporisation of a pure solvent
(b) Vaporisation of solvent from a solution containing
nonvolatile and nonelectrolytic solute in it
(c) Vaporisation of solvent from a solution containing
nonvolatile but electrolytic solute in it
(d) Entropy change will be same in all the above cases
16. Which ofthe followingis less than zerofor ideal solutions?
(a) Hmix (b) Vmix
(c) Gmix (d) Smix
17. If vapour pressures of pure liquids ‘A’ & ‘B’ are 300 and
800 torr respectively at 25°C. When these two liquids are
mixed at this temperature toform a solution in which mole
percentage of ‘B’ is 92, then the total vapour pressure is
observed to be 0.95 atm. Which ofthe following is true for
this solution.
(a) Vmix > 0 (b) Hmix < 0
(c) Vmix = 0 (d) Hmix = 0
18. Consider a binarymixture of volatile liquids. If at XA = 0.4
the vapour pressure ofsolution is 580 torr then the mixture
could be (pAº = 300 torr, pB° = 800 torr) :
(a) CHCl3 –CH3COCH3
(b) C6 H5 Cl – C6 H5 Br
(c) C6H6 – C6 H5 CH3
(d) nC6 H14 – n C7 H16
19. Which of the following will form ideal solution?
(a) C2H5OHand water
(b) HNO3 and water
(c) CHCl3 andCH3COCH3
(d) C6H6 and C6H5CH3
20. Which of the following shows negative deviation from
Raoult's law?
(a) CHCl3 and acetone
(b) CHCl3 and C2H5OH
(c) C6H5CH3 and C6H6
(d) C6H6 and CCl4
21. The osmotic pressure of equimolar solutions of BaCl2,
NaCl and glucose will be in the order
(a) glucose > NaCl > BaCl2
(b) BaCl2 > NaCl > glucose
(c) NaCl > BaCl2 > glucose
(d) NaCl > glucose > BaCl2
22. The osmotic pressure of a solution of benzoic acid
dissolved in benzene is less than expected because-
(a) Benzoic acid is an organic solute
(b) Benzene is a non-polar solvent
(c) Benzoic acid dissociates in benzene
(d) Benzoic acid gets associated in benzene
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23. Assuming  each salt to be completely dissociated which
of the following will have highest osmotic pressure-
(a) DecimolarAl2(SO4)3
(b) Decimolar BaCl2
(c) Decimolar Na2SO4
(d) A solution obtained by mixing equal volumes of (b)
and (c) and filtering
24. A complex containing K+,Pt (IV) and Cl– is 100% ionised
givingi = 3. Thus, complex is
(a) K2 [PtCl4] (b) K2[PtCl6]
(c) K3[PtCl5] (d) K[PtCl3]
25. pHof 1M HA (weak acid) is 2. Hence van't Hoff factor is:
(a) 1.2 (b) 1.02
(c) 1.1 (d) 1.01
26. In which case van't Hoff factor is maximum
(a) KCl, 50% ionised (b) K2SO4 40% ionised
(c) FeCl3, 30% ionised (d) SnCl4, 20% ionised
27. The vapour pressure of water at room temperature is
lowered by 5% by dissolving a solute in it, then the
approximate molalityof solution is :
(a) 2 (b) 1
(c) 4 (d) 3
28. The Van’t Hoff factor for a dilute aqueous solution of
glucose is
(a) zero (b) 1.0
(c) 1.5 (d) 2.0
29. The van’t Hofffactor for 0.1 M Ba(NO3
)2
solution is 2.74.
The degree of dissociation is
(a) 91.3% (b) 87%
(c) 100% (d) 74%
30. The vapour pressure of pure liquid A is 10 torr and at the
same temperature when 1 g of B solid is dissolved in 20 g
of A, its vapour pressure is reduced to 9.0 torr. If the
molecular mass ofAis 200 amu, then the molecular mass
of B is:
(a) 100amu (b) 90amu
(c) 75amu (d) 120amu
31. The vapour pressure of a solution of a non-volatile solute
B in a solvent A is 95% of the vapour pressure of the
solvent at the same temperature. If the molecular weight
of the solvent is 0.3 times the molecular weight of the
solute, what is the ratio of weight of solvent to solute.
(a) 0.15 (b) 5.7
(c) 0.2 (d) none of these
32. The vapour pressure of a dilute aqueous solution of
glucose is 750 mm ofmercuryat 373 K. The mole fraction
of solute is-
(a)
1
10
(b)
1
7.6
(c)
1
35
(d)
1
76
33. 1 mol each offollowing solutes are taken in 5 mol water,
A. NaCl B. K2SO4
C. Na3PO4 D. glucose
Assuming 100% ionisation of the electrolyte, relative
decrease in vapour pressure will be in order :
(a) A< B< C < D (b) D < C< B <A
(c) D <A< B< C (d) equal
34. The vapour pressure of a solvent decreased by 10 mm of
Hg when a non-volatile solute was added to the solvent.
The mole fraction of solute in solution is 0.2, what would
be mole fraction of the solvent if decrease in vapour
pressure is 20 mm ofHg.
(a) 0.2 (b) 0.4
(c) 0.6 (d) 0.8
35. The vapour pressure of a saturated solution of sparingly
soluble salt(XCl3
) was 17.20 mm Hg at 27ºC. Ifthe vapour
pressure of pure H2
O is 17.25 mm Hg at 300 K, what is the
solubilityof sparinglysoluble salt XCl3
in mole/Litre.
(a) 4.04× 10–2
(b) 8.08× 10–2
(c) 2.02× 10–2
(d) 4.04× 10–3
36. Select correct statement -
(a) b.p. of 1 molal NaCl solution is twice that of 1 molal
sucrose solution
(b) b.p. elevation of 1 molal glucose solution is half of
the 1 molal KCl solution
(c) b.p. is a colligative property
(d) All of the above
37. Which has the equal boiling point ?
A. 0.1M Na2SO4 C. 0.1 M C6H12O6 (glucose)
B. 0.1 M MgCl2 D. 0.1 MAl (NO3)3
(a) (A) and (B) (b) (B)and (C)
(c) (C)and (D) (d) None of these
38. Aluminium phosphate is 100% ionised in 0.01 molal
aqueous solution. Hence, Tb / Kb is :
(a) 0.01 (b) 0.015
(c) 0.0175 (d) 0.02
39. A0.001 molal solution ofa complex[MA8
]in water has the
freezingpoint of–0.0054ºC.Assuming 100% ionization of
the complex salt and Kf
for H2
O = 1.86 Km–1
, write the
correct representation for the complex
(a) [MA8
] (b) [MA7
]A
(c) [MA6
]A2
(d) [MA5
]A3
40. Which of the following has been arranged in order of
decreasing freezing point?
(a) 0.05 M KNO3 > 0.04 M BaCl2 > 0.140 M sucrose
> 0.075MCuSO4
(b) 0.04 M BaCl2 > 0.140 M sucrose > 0.075 M CuSO4
> 0.05MKNO3
(c) 0.075 M CuSO4 > 0.140 M sucrose > 0.04 M BaCl2
> 0.05MKNO3
(d) 0.075 M CuSO4 > 0.05 M KNO3 > 0.140 M sucrose
> 0.04 MBaCl2
41. Aqueous solution of barium phosphate which is 100%
ionised has Tf / Kf as 0.05. Hence, given solution is
(a) 0.01molal (b) 0.02molal
(c) 0.04molal (d) 0.05molal
42. A 0.2 molal aqueous solution ofa weak acid (HX) is 20 per
cent ionised. The freezing point of this solution is (Given
kf = 1.86º C kgmol–1
for water):
(a) –0.45ºC (b) –0.90ºC
(c) –0.31ºC (d) –0.53ºC
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43. A complex of iron and cyanide ions is 100% ionised at 1m
(molal). If its elevation in b.p. is 2.08. Then the complex is
(Kb = 0.52° mol–1
kg):
(a) K3[Fe(CN)6] (b) Fe(CN)2
(c) K4[Fe(CN)6] (d) Fe(CN)4
44. A solution of x moles of sucrose in 100 grams of water
freezes at 0.20
C.As ice separates the freezing point goes
down to 0.250
C. How many grams of ice would have
separated?
(a) 18grams (b) 20grams
(c) 25grams (d) 23grams
45. Elevation of boiling point of 1 molar aqueous glucose
solution (density = 1.2 g/ml) is
(a) Kb
(b) 1.20Kb
(c) 1.02Kb
(d) 0.98Kb
46. Osmotic pressure of blood is 7.40 atm at 27°C. Number of
mol of glucose tobe used per L for an intravenousinjection
that is to have the same osmotic pressure as blood is:
(a) 0.3 (b) 0.2
(c) 0.1 (d) 0.4
47. A solution of glucose (C6H12O6) is isotonic with 4 g of
urea (NH2–CO–NH2) per liter of solution. The
concentration of glucose is :
(a) 4 g/  (b) 8 g/ 
(c) 12 g/  (d) 14 g/ 
48. A solution of a substance containing 1.05 g per 100 mL.
was found to be isotonic with 3% glucose solution. The
molecular mass of the substance is :
(a) 31.5 (b) 6.3
(c) 630 (d) 63
49. The relationship between osmotic pressure at 273 K when
10 g glucose (P1) 10 g urea (P2) and 10 g sucrose (P3) are
dissolved in 250 ml of water is -
(a) P1 > P2 > P3 (b) P3 > P1 > P2
(c) P2 > P1 > P3 (d) P2 > P3 > P1
50. Which one of the following pairs of solution can we
expect to be isotonic at the same temperature-
(a) 0.1 M urea and 0.1 M NaCl
(b) 0.1 M urea and 0.2 M MgCl2
(c) 0.1 M NaCl and 0.1M Na2SO4
(d) 0.1 M Ca(NO3)2 and 0.1 M Na2SO4
51. FeCl3
on reaction with K4
[Fe(CN)6
] in aqueous solution
gives blue colour. These are separated bya semipermeable
membrane AB as shown. Due to osmosis there is
SPM
0.01 M
FeCl3
0.01 M
K Fe(CN)
4 6
Side X Side Y
(a) Blue colour formation in side X.
(b) Blue colour formation in sideY.
(c) Blue colour formation in both of the sides X and Y.
(d) Noblue colour formation.
Advanced Level Multiconcept Questions
(a) The solution shows negative deviation
(b) A-B-interactions are stronger than A-A and B-B
(c) The solution is ideal solution
(d) The solution shows positive deviation.
3. The example of negative deviationis
(a) HCl & H2
O
(b) C2
H5
OH& H2
O
(c) CHCl3
&CH3
COCH3
(d) C6
H6
& C6
H5
CH3
4. Acetone and carbon disulphide form binaryliquid solution
showing positive deviation from Raolut law. The normal
polling point (Tb
) of pure acetone is less than that of pure
CS2
. Pick out the incorrect statements among the
following.
(a) Boiling temperature of mixture is always less than
boiling temperature of acetone.
(b) Boiling temperatureAzeotropic mixture is always less
than boiling temperature of pure CS2
(c) When a small amount CS2
(less volatile component) is
added to excess of acetone boiling point of resulting
mixture increases.
(d) A mixture of CS2
and CH3
COCH3
can be completely
separated bysimple fractional distillation.
MCQ /COMPREHENSIO N/STA TEMENT/
MATCHING
1. Consider following vapour pressure composition graph.
Hence-
PA
PS
PB
V.P.
X
Y
Z
S
V.P.
(a) V.P. ofA= SZ
(b) V.P. ofB= ZY
(c) V.P. ofB= SY
(d) V.P. of solution at X = SZ + SY
2. The diagram given below represents boiling point
composition diagram of solution of component A and B,
which is/are incorrect among the following?
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5. Which  of the following is correct for an ideal solution?
(a) Raoult's law is obeyed for entire concentration range
and temperatures
(b) Hmix = 0
(c) Vmix = 0
(d) Smix = 0
6. Which of the following will form non-ideal solution?
(a) C2H5OHand water
(b) HNO3 and water
(c) CHCl3 andCH3COCH3
(d) C6H6 and C6H5CH3
7. In which ofthe following pairs ofsolutions will the values
of the vant Hoff factor be the same?
(a) 0.05 M K4 [Fe(CN)6]and0.10 MFeSO4
(b) 0.10 M K4[Fe(CN)6] and 0.05 M FeSO4 (NH4)2SO4.
6H2O
(c) 0.20M NaCl and0.10 MBaCl2
(d) 0.05 M FeSO4 (NH4)2SO4 . 6H2O and 0.02 M KCl .
MgCl2 . 6H2O
8. In which case van’t Hoff factor are equal?
(a) KCl, 50% ionised
(b) K2SO4, 40% ionised
(c) FeCl3, 30% ionised
(d) SnCl4, 20% ionised
9. For the given electrolyte AxBy, the degree of dissociation
'' can be given as
(a)  =
i 1
x y 1

 
(b) i = ( 1– )+ x + y
(c)  =
1 i
1 x y

 
(d) None
10. When CuSO4
is dissolved in NH4
OH solution then the
correct statement is
(a) Freezing point of solution is raised
(b) Boiling point of solution is lowered
(c) Freezing point of solution is lowered
(d) Boiling point of solution is raised
11. Which has the equal boiling point?
(a) 0.1M Na2SO4
(b) 0.1 M C6H12O6 (glucose)
(c) 0.1 M MgCl2
(d) 0.1 MAl (NO3)3
Comprehenson # 1 ( No. 12 to 14)
Colligative properties i.e., the properties of solution which
depend upon the number of particles present in solution
are osmotic pressure, depression in freezing point,
elevation in boiling point and lowering in vapour pressure.
Experimental values of colligative properties for
electrolytes are always higher than those obtained
theoretically because electrolytes dissociate to furnish
more ions in solution. On the other hand experimentally
obtained values of colligative properties for associating
nature ofsolute are lower than those obtained theoretically.
The ratio of experimental colligative properties to
theoretical colligative properties iscalledasvant Hofffactor
(i).
12. Aweak monoprotic acid(molar mass 180) aqueoussolution
of 0.18 % w/v at 300 K has observed osmotic pressure
0.369 atm. What should be its Vant Hoff factor (i). (R =
0.082 atm L/K mole)
(a) 1.2
(b) 1.5
(c) 1
(d) 0.5
13. What is observed molar mass of weak acid in solution in
above question.
(a) 270gm
(b) 180gm
(c) 120gm
(d) 90gm
14. If equal volume of 0.01 M NaOH is added in the solution
of above weak acid solution then what will be new
observed osmotic pressure at same temperature. Neglect
the hydrolysis, dissociation of water and any volume
contraction or expansion. Assume 100% dissociation of
salt formed.
(a) 0.246atm
(b) 0.369atm
(c) 0.123atm
(d) 0.492atm
Comprehension # 2 ( No. 15 to 17)
Vapour pressure of a solvent is the pressure exerted by
vapours when they are in equilibrium with its solvent at
that temperature. The vapour pressure of solvent is
dependent on nature of solvent, temperature, addition
of non-volatile solute as well as nature of solute to
dissociate or associate. The vapour pressure of a mixture
obtained bymixing two volatile liquids is given by PM =
PºA. XA + PºB. XB where PºA and PºB are vapour pressures
of pure components A and B and XA, XB are their mole
fraction in mixture. For solute-solvent system, the relation
becomes PM = PºA. XA where B is non-volatile solute.
15. The vapour pressure of benzene and its solution with a
non-electrolyte are 640 and 600 mm respectively. The
molality of the solution is -
(a) 0.80
(b) 0.86
(c) 0.90
(d) 0.95
16. Amixture of twovolatile liquidsAand Bfor 1 and 3 moles
respectivleyhas a V.P. of300 mm at 27ºC. Ifone mole ofA
is further added to this solution, the vapour pressure
becomes 290 mm at 27ºC. The vapour pressure of pureA
is-
(a) 250mm
(b) 316mm
(c) 220mm
(d) 270mm
17. The amount of solute (mol. wt. 60) required to dissolve in
180 g of water to reduce the vapour pressure to 4/5 of the
pure water -
(a) 120g (b) 150g
(c) 200g (d) 60 g
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18. Assuming all the solutes are non volatile and all solutions are ideal and neglect the hydrolysis of cation and anion.
Column – I Column– II
(a) 10 ml 0.1 M NaOH aqueous solution is added to (p) Osmotic pressure of solution increases
10 ml 0.1 M HCl aqueous solution
(b) 10 ml 0.1 M NaOH aqueous solution is added (q) Vapour pressure of solution increases
to10 ml 0.1 M CH3COOH aqueous solution
(c) 10 ml 0.1 M HCl aqueous solution is added (r) Boiling point of solution increases
to 10 ml 0.1 M NH3 aqueous solution
(d) 10 ml 0.1 M HCl aqueous solution is added (s) Freezing point of solution increases
to 10 ml 0.1 M KOH aqueous solution
19. Column-I Column-II
(a) Ideal solution solute (P) Solute-solvent interactions are weaker than solute-
(b) Solutions showing (Q) Solute-solvent interactions are similar to
positive deviations solute-solute
(c) Solutions showing negative deviations (R) Solute-solvent interactions are stronger than solute-
solute interactions
20. Column-I Column-II
(a) Acetone + CHCl3 (p) Smix. > 0
(b) Ethanol + Water (q) Vmix. > 0
(c) C2H5Br+ C2H5I (r) Hmix. < 0
(d) Acetone + Benzene (s) Maximum boiling azeotropes
(t) Minimum boiling azeotropes
the molecular weight of the solute? (Kb
for water
0.513°C/m)
24. Two liquids A and B have PA
0
: PB
0
= 1: 3 at a certain
temperature. If the mole fraction ratio ofxA
: xB
= 1 : 3, the
molefraction ofAin vapour in equilibrium with thesolution
at a given temperature is-
25. The vapour pressure of water at room temperature is
lowered by 5% by dissolving a solute in it, then the
approximate molalityof solution is :
26. Van’t Hoff factor of 2
3 )
(NO
Ca is
NUMERICAL VALUE BASED
21. At 10o
C, the osmotic pressure of urea solution is 500 mm
ofHg. The solution is diluted and the temperature israised
to 25°C, when the osmotic pressure is found to be105.3
mm of Hg . Determine extent of dilution.
22. The freezing point of a solution containing 2.40 g of a
compound in 60.0 g of benzene is 0.10°C lower than that
of pure benzene. What is the molecular weight of the
compound? (Kf
is 5.12°C/m for benzene)
23. Asolution containing 3.24 gofa nonvolatilenonelectrolyte
and 200 g of water boils at 100.130°C at 1atm. What is
JEE Mains & Advanced Past Years Questions
(a) 32 (b) 128
(c) 488 (d) 64
3. Liquids A and B form ideal solution in the entire
composition range. At 350 K, the vapour pressures of pure
A and pure B are 7 × 103
Pa and 12 × 103
Pa, respectively.
The composition of the vapour in equilibrium with a
solution containing40 molepercent ofAat this temperature
is
[JEE Main-2019 (January)]
(a) XA
=0.37; XB
=0.63
(b) XA
=0.28; XB
=0.72
(c) XA
= 0.4; XB
=0.6
(d) XA
= 0.76; XB
=0.24
JEE-MAIN
PREVIOUS YEAR’S
1. 18 g glucose (C6
H12
O6
) is added to 178.2 g water. The
vapour pressure of water (in torr) for this aqueous
solution is:
[JEE Main-2016]
(a) 7.6 (b) 76.0
(c) 752.4 (d) 759.0
2. The vapour pressure ofacetone at 20°C is 185 torr. When
1.2 g of a non-volatile substance was dissolved in 100 g
of acetone at 20°C, its vapour pressure was 183 torr. The
molar mass (g mol–1
) of the substance is:
[JEE Main-2017]
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