
 

 

SECTION - I : STRAIGHT OBJECTIVE TYPE 

 

3.1 Three solutions are prepared by adding 'w' gm of 'A' into 1kg of water, gm of '13' into another 1 

kg of water and 'w' gm of 'C' in another 1 kg of water (A, B, C are non electrolytic). Dry air is 

passed from these solutions in sequence (A   B   C). The loss in weight of solution A was 

found to be 2 gm while solution B gained 0.5 gm and solution C lost 1 gm. Then the relation 

between molar masses of A, B and C is : 

 

 (A) MA: MB : Mc = 4 : 3 : 5 (B) MA : MB: Mc = 
1 1 1

: :
4 3 5

 

 (C) Mc > MA > MB  (D) MB > MA > Mc 

 

3.2 How many mili moles of sucrose should be dissolved in 500 gms of water so as to get a solution 

which has a difference of 103.57°C between boiling point and freezing point. 

 (K1 =  1.86 K Kg mol-', Kb = 0.52 K Kg mo1-1) 

 (A) 500 mmoles (B) 900 mmoles (C)750 mmoles (D) 650 mmoles 

 

3.3 Barium ions, CN– and CO2+ form an ionic complex, If this complex is 75% ionised in aqueous 

solution with Vent Hoff factor (i) equal to four and paramagnetic moment is found to be 1.73 BM (due to spin 

only) then the hybridisation state of Co (II) in the complex will be : 

 (A) sp3d (B) d2sp (C) sp3d2 (D) dsp3 

 

3.4 Select the correct statement: 

 (A)   The semipermeable membrane is the cause of osmotic pressure. 

 (B)   Osmosis results from decrease in entropy 

 (C) Osmotic pressure depends on temperature and concentration but is independent of the nature of the 

membrane. 

 (D) The passage of solvent molecules occur only in one direction through a semipermeable 

membrane. 

 

3.5 The incorrect statement is 

 (A)  Vapour pressure of a liquid always increases by increasing temperature. 

 (B) Vapour pressure only depends on temperature and not on the nature of substance. 

 (C)  Vapour pressure does not depend on the quantity of the liquid taken and the surface area of the 

liquid. 

 (D)   Vapour pressure is not a colligative property & is independent of the concentration of the liquid. 

 

3.6 The molar heat of vapourization of toluene is AHv. If its vapour pressure at 315 K is 60 torr & that at 

356K is  300 torr then AHv = ? (tog 2 = 0.3) 

 (A) 37.5 kJ/mole (B) 3.75 kJ/mole (C) 37.5 J/mol (0) 3.75 J/mole 

 



 

 

 

3.7 Relative decrease in vapour pressure of an aqueous solution containing 2 moles [Cu(NH3)3CI) CI in 3 

moles H20 is 0.50. On reaction with AgNO3, this solution will form(assuming no change in degree of 

ionisation of substance on adding AgNO3) 

 (A) 1 molAgCl (B) 0.25 molAgCl (C) 0.5 molAgCl (0) 0.40 molAgCl 

 

3.8 Which of the following has been arranged in order of decreasing freezing point? 

 (A)  0.05 M KNO3 > 0.04 M CaCl2 > 0.140 M sugar > 0.075 M CuSO4 

 (B) 0.04 M BaCl2 > 0.140 M sucrose > 0.075 M CuSO4 > 0.05 M KNO3  

 (C) 0.075 M CuSO4 > 0.140 M sucrose > 0.04 M BaCl2 > 0.05 M KNO3 

 (D) 0.075 M CuSO4> 0.05 M NaNO3> 0.140 M sucrose > 0.04 M BaCl2 

 

3.9 A solution of x moles of sucrose in 100 grams of water freezes at -0.2°C. As ice separated the freezing 

point goes down to 0.25°C. How many grams of ice would have separated? 

 (A) 18 grams (B) 20 grams (C) 25 grams (D) 23 grams 

 

3.10 An ideal mixture of liquids A and B with 2 moles of A and 2 moles of B has a total vapour 

pressure of 1 atm at a certain temperature. Another mixture with 1 mole of A and 3 moles of 

B has a vapour pressure greater than 1 atm. But if 4 moles of C are added to the second 

mixture, the vapour pressure comes down to 1 atm. Vapour pressure of C, Pc° = 0.8 atm. 

Calculate the vapour pressures of pure A and pure B. 

 (A) PA° = 1.4 atm, PB° = 0.7 atm (B) PA = 1.2 atm, PB° = 0.6 atm 

 (C) PA = 1.4 atm, PB° = 0.6 atm (D) PA° = 0.6 atm, PBC) = 1.4 atm 

 

3.11 A sample of air is saturated with benzene (vapor pressure = 100 mm Hg at 298 K) at 

298K, 750mm Hg pressure. If it is isothermally compressed to one third of its initial volume, 

the final pressure of the system is 

 (A) 2250 torr (B) 2150 torr (C) 2050 torr (D) 1950 torr 

 

3.12 Available solutions are 1L of 0.1 M NaCI and 2L of 0.2 M CaCl2. Using only these two 

solutions what maximum volume of a solution can be prepared having [Cl–] = 0.34 M 

exactly. Both electrolytes are strong 

 (A) 2.5 L  (B) 2.4 L (C) 2.3 L (D) None of these 

 

3.13 Calculate the osmotic pressure of the solution prepared in the above  questionT 

= 300 K, (R = 0.082 L atm mol-1K-1) 

 (A) 10.8 atm (B) 12.8 atm (C) 5.6 atm (D) None of these 

 

3.14 Consider equivocal aqueous solutions of NaHSO4 and NaCI with ATb and Arb as their 

respective boiling point elevations. The value of  
'

0

l im
b

x
b

T

T




 will be : 

 (A) 1 (B) 1.5 (C) 3.5 (D) 3 

 



 

3.15 A solute'S' undergoes a reversible trimerization when dissolved in a certain solvent. The 

boiling point elevation of its 0.1 molal solution was found to be identical to the boiling 

point elevation in case of a 0.08 molal solution of a solute which neither undergoes 

association nor dissociation. To what percent had the solute 'S' undergone trimerization? 

 (A) 30% (B) 40% (C) 50% (D) 60% 

 

3.16 The vapor pressures of benzene, toluene and a xylene are 75 Torr, 22 Torr and 10 Torr at 

20°C. Which of the following is not a possible value of the vapor pressure of an equimolar 

binary/ternary solution of these at 20°C ? Assume all form ideal solution with each other. 

 (A) 48
1

2
 (B) 16 (C) 

2
3 5

3
 (D) 53

1

2
 

 

3.17 3.24 g of Hg(NO3)2 (molar mass = 324) dissolved in 1000 g of water constitutes a 

solution having a freezing point of - 0.0558°C while 21.68 g of HgC12 (molar mass = 271) 

in 2000 g of water constitutes a solution with a freezing point of - 0.0744°C. The Kf for 

water is 1.86 
K –  K g

M o l
 . About the state of ionization of these two solids in water it can be 

inferred that: 
 

 (A) Hg(NO3)2 and HgC12 both are completely ionized 

(B) Hg(NO3)2 is fully ionized but HgC12 is fully unionized 

(C) Hg(NO3)2 and HgC12 both are completely unionized 

(D) Hg(NO3)2 is fully unionized but HgC12 is fully ionized 
 

3.18 For a solution of 0.849 g of mercurous chloride in 50 g of HgC12(f) the freezing point 

depression is 1.24°C. Kf for HgC12 is 34.3. What is the state of mercurous chloride in 

HgC12 ? (Hg - 200, CI - 35.5) 

 (A) as Hg2Cl2 molecules (B) as HgCI molecules 

 (C) as Ng+ and Cl- ions (D) as Hg2
2+ and Cl- ions 

SECTION -1I : MULTIPLE CORRECT ANSWER TYPE 

3.19 Dry air is slowly passed through three solutions of different concentrations, c,, c2 and c3 ; 

each containing (non volatile) NaCI as solute and water as solvent, as shown in the Fig. If the 

vessel 2 gains weight and the vessel 3 loses weight, then 

 
 

 (A) c1 > c2 (B)c1 < c2 (C)c1 < c3 (D) c2 > 

3.20 In which of the following pairs of solutions will the values of the vent Hoff factor be the same? 

 (A) 0.05 M K4 [Fe(CN)6] and 0.10 M FeSO4 



 

 (B) 0.10 M K4[Fe(CN)6J and 0.05 M FeSO4(NH4)2SO4. 6H20 

 (C) 0.20 M NaCI and 0.10 M BaCl2 

 (D) 0.05 M FeSO4 (NH4)2SO4 6H20 and 0.02 M KCI . MgC12. 6H20 

 

3.21 Vapour pressure of solution containing 6g of a non-volatile solute in 180 g water is 20.0 Torr. If 1 

mole water is further added vapour pressure increases by 0.02 Torr. Which of the following is true 

? 

 (A)  The molecular weight of solute is 54g mol—1 

 (B)  The vapour pressure of pure water is 20.22 Torr 

 (C)  Addition of more water in the solution will further raise the vapour pressure of solution 

 (D)   The vapour pressure of pure water is 22.22 Torr 

 

3.22 Two liquids Aand B form an ideal solution. The solution has a vapor pressure of 700 Torr at 

80°C. It is distilled till 2/3°' of the solution is collected as condensate. The composition of the 

condensate is x'A= 0.75 and that of the residue is x"A= 0.30. If the vapor pressure of the residue at 

80°C is 600 Tom, which of the following is/ are true? 

 (A) Tile composition of the original liquid was xA = 0.6. 

 (B) The composition of the original liquid was xA = 0.4. 

 (C) PA° =  
2 5 0 0

3
 Torr. 

 (D) PB° = 500 Torr. 

 

3.23 For chloroform and acetone or for a solution of chloroform and acetone if p, (observed 

(actual)) is compared with ps  (Theoretical (Raoult)) then which of the following 

is /are true ?  

 (A) ps(actual) < ps(Raoult)  

 (B)   
0

0

lim it 0
ch lo ro fo rm

a c e to n e s
X

P P a c tu a l
   

   

 (C)    
0

0

lim it 0
a c e lo n e

c h lo ro fo rm s
X

P P a c tu a l


   

 (D) 0 0

a c e to n e c h lo ro fo rm
P > P n e a r ro o m te m p e ra tu re  

 

SECTION - Ill: ASSERTION AND REASON TYPE 

 

3.24 Statement-1 : Perfectly ideal solution is not possible with respect to binary solution of two liquids. 

 Statement-2 : No two substances can have exactly the same nature of intermolecular forces & also 

of the same magnitude. 

  

 

 (A)  Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 

Statement-1. 

 (B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 

Statement-1. 

 (C) Statement-1 is True, Statement-2 is False. 



 

 (D) Statement-1 is False, Statement-2 is True. 

 

3.25 Statement-1 : When a cell is placed in hypertonic solution, it shrinks. 

 Statement-2 : Reverse osmosis is used for desalination of water. 

 (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1. 

 (B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 

Statement-1. 

 (C) Statement-1 is True, Statement-2 is False. 

 (D) Statement-1 is False, Statement-2 is True. 

 

3.26 Statement-1 : The difference in the boiling points of equimolar solution of HCI and  

 HF decreases as their molarity is decreased. 

 Statement-2 : The extent of dissociation decreases steadily with increasing  

  dilution. 

 (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for  

  Statement-1. 

 (B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for   

Statement-1  

 (C) Statement -1 is True, Statement-2 is False. 

 (D) Statement-1 is False, Statement-2 is True. 

 

327 Statement-1 : The molar mass obtained for benzoic acid in benzene is found to be nearly 

Statement-2 : Benzoic acid has the formula HOOC  

 

 (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1. 

 (B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 

Statement-1. 

 (C) Statement-1 is True, Statement-2 is False. 

 (D) Statement-1 is False, Statement-2 is True. 

 

3.28 Statement-1 : When 'a' mL of a 0.1 molal urea solution is mixed with another 'b' mL of 0.1 

molal glucose solution, the boiling point of the solution is no different from the boiling points of the 

samples prior to mixing but if 'a' mL of 0.1 molal urea is mixed with 'b' mL of 0.1 molal HF the boiling 

point of the mixture is different from the boiling points of the separate samples . 

 .Statement-2 : HF is an electrolyte (weak) whereas glucose is a non electrolyte. 

 

 (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1. 

 (B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 

Statement-1. 

 (C) Statement-1 is True, Statement-2 is False. 

 (D) Statement-1 is False, Statement-2 is True. 

 

SECTION - IV : TRUE AND FALSE TYPE 



 

 

3.29 The lowering of vapour pressure of a solvent is equal to mole fraction of the  solute. 

 

3.30 
N o rm a l C o llig a tiv e P ro p e rty

V a n 's H o ff fa c to r =
O b s e rv e d C o llig a tiv e P ro p e rty

  

3.31 0.1 M aqueous NaCI & 0.1 M aqueous sugar solutions are isotonic 

 

3.32 Vapour pressure of a solvent decreases with decreasing temperature. 

 

3.33 Vapour pressure is a colligative property. 

 

3.34 Freezing point of a solution is always lower than that of the pure solvent. 

 

3.35 Acetic acid undergoes association in benzene. Themolar mass of acetic acid, determined by 

elevation of boiling point is always higher than its normal molar mass. 

 

3.36 A plant cell swells when placed in a hypertonic solution. 

 

3.37 Osmotic pressure measurements can be used for determination of molar mass of polymers.  

 

SECTION – V : COMPREHENSION TYPE 

 

Comprehesion # 1 

IDEAL SOLUTION FIXED TEMPERATURE 

 Consider two liquids ‘B’ and ‘C’ that form an ideal solutlion. We hold the temperature fixed at some 

value T that is above the freezing points of ‘B’ and ‘C’ .We shall plot the system’s pressure P and 

against XB’ the overall mole fraction of B in the system : 

. 

   .
x

v

B to ta l B B
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to ta l B B c B
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n n n n n


 

  
 

 Where 
B

n  and v

B
n  are the number of moles of B in the liquid and vapor phases, respectively. 

For a close system xB, is fixed, although 
B

n  and v

B
n  may vary. 

 Let the system be enclosed in a cylinder fitted with a piston and immersed in a constant-

temperature bath.To see what the P-versus-xB phase diagram looks like, let us initially set the 

external pressure on the piston high enough for the system to be entirely liquid (point A in 

figure) As the pressure is lowered below that at A, the system eventually reaches a pressure 

where the liquid just begins to vaporizes (point D). At point D, the liquid has composition 
B

x  

where 
B

x  at D is equal to the overall mole fraction xB since only an infinitesimal amount of 

liquid has vapourized. What is the composition of the first vapour that comes off ? Raoult's 

law, 0v

B B B
P x P  relates the vapour-phase mole fractions to the liquid composition as follows: 
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 Where 0

B
P  and  0

C
P are the vapour pressures of pure 'B' and pure 'C' at T, where the 

system's pressure P equals the sum PB + Pc of the partial pressures, where 

 
x ,

B

B

B C

n

n n




 and the vapor is assumed ideal. 

 

 

.  
v *

B B B

v *

c C C

x x p
=

x x p
   ideal solution  ……………(2) 

 

 Let B be the more volatile component, meaning that 0 0

B C
P > P  Above equation then shows 

that x / / .
v v

B c B C
x x x The vapor above an ideal solution is richer than the liquid in the more 

volatile component. Equations (1) and (2) apply at any pressure where liquid -vapor 

equilibrium exists, not just at point D. 

 Now let us isothermally lower the pressure below point D, causing more liquid to vaporize. 

Eventually, WE reach point F in figure, where the last drop of liquid vaporizes. Below F, we 

have only vapor. For any point or the line between D and F liquid and vapor phases coexist in 

equilibrium. 

 

3.38 If the above process is repeated for all other compositions of mixture of C and B. If all the 

points where vapours start converting into liquid are connected and all the points where 

vapours get completely converted into liquid are connected then obtained graph will look like. 

 



 

 
3.39 The equation of the curve obtained by connecting all those points where the vapors of 

above mixture (all mixtures of different composition are taken) just start forming will be 

 (A) 0 0 0
P = P (P )

C C C B
P X   (B) 0 0 0

( )
B B C B

P P P P X    

 (C)  
 

0 0

B C

0 0 0 0

B C B B

P P
P =

X P – P + P

 (D)  
 

0 0

B C

0 0 0

B C B B

P P
P =

X P – P + P

 

 

3.40 Two liquids A and B have the same molecular weight and form an ideal solution. The solution 

has a vapor pressure of 700 Torrs at 80°C. It is distilled till 2/3rd of the solution (2/3rd moles out 

of total moles) is collected as condensate.The composition of the condensate is x'A = 0.75 and 

that of the residue is X"
 A= 0.30. If the vapor pressure of the residue at 80°C is 600 Torrs, find 

the original composition of the liquid. 

 (A)  XA = 0.5 (B)   XB = 0.6 (C)  XA = 0.6 (D)  XB = 0.3 

 

Comperhension # 2 

 The pressure of two pure liquid A and B which form an ideal solution are 400 mm Hg and 800 

mm Hg respectively at temp T. A liquid containing 3 : 1 molar composition of A and B present 

in a cylinder closed by a piston on which pressure can be varied. The solution is slowly 

vaporised at temp T by decreasing the applied pressure starting with a pressure of 760 mm 

Hg. A pressure gauge (in mm) Hg is connected which given the reading of pressure applied. 

 

3.41 The reading of pressure Gauge at which only liquid phase exists. 

 (A)  499 (B)  399 (C) 299 (D)  None 

 

3.42 The reading of pressure Gauge at bubble point is 

 (A)  500 (B)   600 (C) 700 (D)  None 

 



 

3.43 The reading of pressure Gauge at which only vapour phase exists is 

 (A)  501 (B)   457.14 (C) 425 (D)  525 

 

Comprehension # 3 

 Colligative property measurement is one of the techniques used in the measurement of 

chemical quantities with reasonable accuracy. 

 

 If a 40.65 gm sample of K2SO4 and BaSO4 is dissolved in 900 gm of pure water to form a solution 

'A' at 57°C, its vapour pressure is found to be 39.6 torr while vapour pressure of pure water at 57°C 

is 40 torr. Density of solution A is 1.24 gm/ml. 

 

 In a different experiment when small amount of pure BaSO4 is mixed with water at 57°C it gives the 

osmotic rise of 4.05 x 10-5 atm. (R = 0.082 Lt.-atm/mol-K ; K = 39, Ba = 137, S = 32, 0  = 16) 

 

3.44 Percentage of K2SO4 in the sample is : 

 .(A)  65.75% (B)  71.34% (C) 60.35% (D)  78.74% 

 

3.45 Solubility product of BaSO4 in water at 57°C is : 

 .(A)  5 x 10-15 (B)  3.125 x 10-13 (C)  5.625 x 1043 (D)   2.25x 10-12 

 

3.46 Concentration of Ba2+ ions in solution 'A' is : 

 .(A)  3.5 x 10-" M (B)  4.7 x 10-15 M (C)  2.3 x 10431111 (D)   3.9x 10-12 M 

 

3.47 Boiling point of solution A is (Kb water = 0.54 K-kg/mol) : 

 (A) 0.3K (B) 0.1K (C)  0.04K (D)  0.05 K 

 

 

Comprehension # 4 

 

 A system of greater disorder of molecules is more probable. The  disorder of molecules is 

reflected by the entropy of the system. A liquid vaporizes to form a more disordered gas. 

When a solulte is present , there is additional contribution to the entropy of the liquid due 

to increase randomness. As the entropy of solution is higher than that of pure  liquid, 

there is weaker tendency to form the gas. Thus , a solute (non volatile) lowers the vapour 

pressure of a liquid, and hence a higher booing point of the solution  

 Similarly, the greater randomness of the solution opposes the tendency to freeze. In 

consequence, a  lower the temperature must be reached for achieving the equilibrium  between 

the solid (frozen solvent)  and  the solution . Elevation of B.Pt.  b
T and depression of F.Pt. 

 f
T  of a solution are the colligative properties which depend only on the concentration 

of particles of the solute, not their identity.For dilute solutions, 
b

T  and 
f

T  are 

proportional to the molality of the solute in the solution. 

 

  

  



 

 
b b

ΔT =K m  Kb = Ebullioscopic constant = 

2
0

b

v a p

R T M

1 0 0 0Δ H
 

 And  
f f

T K m    Kf  = Cryoscopic constant = 

2
0

f

fu s

R T

1 0 0 0Δ H
 

     (M = molecular mass of the solvent) 

 

 The vaues of Kb and Kf do depend on the properties of the solvent. For liquids, 
v a p

0

b

Δ H

T
   is 

almost constant . 

 [Troutan’s Rule , this constant for most of the Unassociated liquids (not having any 

strong bonding like Hydrogen bonding in the liquid state) is equal to 90J/mol. ]  

 For solutes undergoing change of molecular state is solution (ionization or association), 

the observed T values differ from the calculate ones using the above relations. In such 

situations, the relationships are modified as 
b b

ΔT = iK m ;  
f f

ΔT = iK m  

 Where i = Van’t –Hoff factor, greater than unity for ionization and smaller than unity for 

association of the solute molecules. 

 

3.48 Depression of freezing point of which of the following solutions does represent the 

cryoscopic constant of water? 

 (A) 6% by mass of urea is aqueous solution 

 (B) 100 g of aqueous solution containing 18 g of glucose 

 (C) 59 g of aqueous solution containing 9 g of glucose 

 (D) 1 M KCl solution in water. 

 

3.49 Dissolution of a non-volatile solute into a liquid leads to the – 

 (A) decrease of entropy 

 (B) increase in tendency of the liquid to freeze 

 (C) increases in tendency to pass into the vapour phase. 

 (D) decrease in tendency of the liquid to freeze 

 

3.50 To aqueous solution of Nal, increasing amounts of solid HgI2 is added. The vapor pressure of 

the solution 

 (A) decreases to a constant value 

 (B) increases to a constant value 

 (C) increases first and then decreases 

 (D) remains constant because HgI2 is sparingly soluble in water. 

 

3.51 A liquid possessing which of the following characteristics will be most suitable for determining 

the molecular mass of a compound by cryoscopic measurements? 

 (A) That having low freezing point and small enthalpy of freezing 

 (B) That having high freezing point and small enthalpy of freezing 

 (C) That having high freezing point and small enthalpy of vaporization 

 (D) That having large surface tension 



 

 

3.52 A mixture of two immiscible liquids at a constant pressure of 1 atm boils at a temperature 

 (A) equal to the normal boiling point of more volatile liquid. 

 (B) equal to the mean of the normal boiling points of the two liquids. 

 (C) greater than the normal boiling point of either of the liquid. 

 (D) smaller than the normal boiling point of either of the liquid. 

 

.SECTION - VI : MATRIX - MATCH TYPE 

 

3.53  Column I  Column II 

 (A) Acetone + CHCI3 (p)  ASnu. > 0 

 (B) Ethanol + Water (q) > 0 

 (C) C2H5Br + C2H5I  (r)  AHm  < 0 , 

 (D) Acetone + Benzene (s) Maximum  boiling  azeotropes 

    (t)  Minimum boiling  azeotropes 

 

3.54 Column —1  Column — II 

 Assuming all the solutes are non volatile and all solutions are ideal. 

(A) 10 ml 0.1 M NaOH aqueous  (p) Osmotic pressure of solution  

solution is added to 10 ml 0.1 M      increases 

HCI aqueous solution   

(B) 10 ml 0,1 M NaOH aqueous  (q) Vapour pressure of solution  

solution is added to 10 ml 0.1M  increases 

 CH3COOH aqueous solution   

(C) 10 ml 0.1 M HCI aqueous solution (r)   Boiling point of solution  increases 

is added to 10 ml 0.1 M NH3   

aqueous solution  

 (D) 10 ml 0.1 M HCI aqueous solution (s) Freezing point of solution increases 

  to 10 ml 0.1 M KOH aqueous solution 

 

3.55 For a binary liquid solution of A and B. p 0

A
 = pure vapour pressure of A. p 0

B
 = pure  

 vapour pressure of B. XA = mole fraction of A in liquid phase. YA = mole fraction of A  

 in vapour phase. 

 Column —I  Column—II 

 

 (A) p2 > pa [Ideal liquid solution] (p)  XA YA 

 (B) Azeotropic mixture (q)  XA < YA 

 (C) Equimolar ideal mixture of   

  A & B with 0 0

A B
P < P  (r)  XB < YB 

(D) Equimolar ideal mixture of A & B  

  with 0 0
P P

A B
   (S) YB > YA 

 

 

 



 

SECTION - VII : SUBJECTIVE ANSWER TYPE 

SHORT SUBJECTIVE 

 

3.56 A solution of A and B with 30 mole percent of A is in equilibrium INN limp= which contains 

60 mole percent of A. Assuming ideality of the solution and its vapour calcutde 

lhealloolvapour pressure of pure A to that of pure B. (Report your answer as ratio x 2) 

 

3.57  0.0125 mol of sucrose is dissolved in 100 gm of water and it undergopmealliavalsion according to 

following equation  

  C12H22011 + H20        C61-11206+ C6H1206 

 

 If elevation in boiling point of solution is 0.104°C calculate 
1

1 0
mol percentage of sugar 

inverted (Kb, H20 = 0.5 2). 

 

.3.58  25 ml of FeC2O4 dissolved in 186 gm of water calculate depression inflecting point if 10 mid of 

same FeC2O4 titrated with 30 ml of 0.4 M KMn04 in acidic medium (kf for H20 = 1.86i,Assme100% 

ionisation of FeC204). 

 

 

3.59  

 

 

 

 

 

 CD : Fixed wall, EF : SPM, Fixed wall : allows the pressure transfer but no mass transfer. 

 If 16 gm Helium present in ABCD chamber calculate the length of this chamber in cm if no 

osmosis takes place through SPM EF. Assume 75% ionisation of K 4Fe(CN)6. 

 

3.60 In 103 Litre sample of hard water CaS04 and MgS04 present If elevation in Boiling point is 

0.000052°C.Calculate the degree of Hardness of hard water. (Kb for H20 = 0.52) 

 

 

LONG SUBJECTIVE 

3.61 The vapour pressure of fluorobenzene at t°C is given by the equation 

  log p (mm Hg) =  
1 2 5 0

7 .0
2 2 0t




 

 Calculate the boiling point of the liquid in °C if the external (applied) pressure is 5.26% more 

than required for normal boiling point. (log 2 = 0.3) 

 

 

 

 

 



 

3.62  Two liquids A and B are miscible over the whole range of composition and may be treated as 

ideal (obeying Raoult's law.) At 350 K the vapour pressure of pure A is 24.0 kPa and of pure B is 

12.0 kPa. A mixture of 60% A and 40% B is distilled at this temperature; what is the pressure in a 

closed distillation apparatus from which air is excluded ? A small amount of the distillate is collected 

and and redistilled at 350 K; what is the composition of the second distillate ? 

 

3.63 A saturated solution of a sparingly soluble salt MCl2 has a vapour pressure of 31.96 tor while 

pure water has a vapour pressure of 32.0 torr at the same temperature. Calculate the solubility 

product of MCl2. 

 

3.64  An ideal solution was prepared by dissolving some amount of can sugar (non-volatile) in 0.9 

moles of water. The solution was then cooled just below its freezing temperature (271 K) where 

some ice get separated out. The remaining aqueous solution registered a vapour pressure of 

700 torr at 373 K. Calculate the mass of ice separated out, if the the molar heat of fusion water 

is 6 kJ. 

 

3.65 If osmotic pressure of 1 M aqueous solution of H2SO4 at 500 K is 90.2 atm. Calculate Ka2 of H2SO4. 

Give your answer after multiplying 1000 with Ka2. (Assuming ideal solution). 

 (Given : Ka12 of H2 SO4 is  , R = 0.082 It atm/mol-K). 

 

3.66 100 ml of 0.1 M solution of a weak acid HA has molar conductivity 5 S cm2 mol-1. Calculate 

osmotic pressure of resulting solution obtained after dilution of original solution upto 1 litre at 

500 K assuming ideal solution. 

 ( Given : +

m
λ (H )

  = 450 S cm2mo1-1, 
m

λ (A )
   = 50 S cm2mol-1, R = 0.08 It - atm / mole - K, 1 0  = 

3.2 ). 

 Report your answer as X where X = Osmotic pressure (in atm) x 104. 

 

3.67 Assume liquefied petroleum gas (LPG) is a 50-500y mole) mixture of n-pentane and n-

butane. Calculate the calorific value ( in kJ/mol ) of gas available fro_m a newly filled 

cylinder. Will the calorific value increase, decrease or remain the same during use? 

   n-butane,C4H10 n-pentane, C5H,2 

 Vapour pressure  1800 Torr 600 Torr 

 Calorific value 2800 kJ/mol 3600 kJ/mol 

 


