
CHEMISTRY

BOOKS - PRADEEP CHEMISTRY (HINGLISH)

SOLUTIONS

PROBLEM

1. Calculate the molality and mole fraction of 2.5 g of ethanoic acid

 in 75 g of benzene.

Watch Video Solution

(CH3COOH)

2. Calculation the molarity and normality of a solution containing

 in  of the solution.

Watch Video Solution

9.8 g of H2SO4 250 cm3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_TkFVZs2kqqkt
https://dl.doubtnut.com/l/_bwM2yjX93ZN5


3. Calculate the mole fraction of ethylene glycol   

in a solution containing  of  by mass.

Watch Video Solution

(C2H6O2)

20 % C2H6O2

4. Find the molaity and molatity of a 15% solution w/w of

.

Watch Video Solution

H2SO4(density of H2SO4 = 1.02gcm− 3)

5. A solution has of water, ethanol and acetic acid by

mass. Calculate the mol e fraction of each component.

Watch Video Solution

25 % 25 % 50 %

https://dl.doubtnut.com/l/_bwM2yjX93ZN5
https://dl.doubtnut.com/l/_92n0kkLF8iEF
https://dl.doubtnut.com/l/_xfdWevcyeoTJ
https://dl.doubtnut.com/l/_zxBdRrivUsZS


6. Calculate the molality of a sulphuric acid solution in which the mole

fraction of water is 0.85.

Watch Video Solution

7. What volume of  sulphuric acid (density ) and what

mass of water must be taken to prepare  of  solution of

sulphuric acid (density = ) ?

Watch Video Solution

95 % = 1.85 g/cm3

100 cm3 15 %

1.10 g/cm3

8. Calculate the molarity of water if its density is .

Watch Video Solution

1000kg/m3

9. The mole fraction fo benzene in a solution with toluene is 0.50 .

Calculate the mass present of benzene in the solution.

https://dl.doubtnut.com/l/_7KjMHtQYsKH6
https://dl.doubtnut.com/l/_RgTjUeBxW2cG
https://dl.doubtnut.com/l/_6BHigoTjibF8
https://dl.doubtnut.com/l/_iSmoKvuqs8eb


Watch Video Solution

10. Calculate the normality of the solution obtained by mixing 

100 cc of 0.2 N  with 50 cc of 0.1 N HCl.

Watch Video Solution

H2SO4

11. Calculate the normality of the solution obtained by mixing 

(ii) 100 cc of 0.1 N  with 100 cc of 0.2 N NaOH.

Watch Video Solution

H2SO4

12. Calculate the normality of the solution obtained by mixing 

(iii) 100 cc of 0.1 M  with 100 cc of 0.1 M NaOH.

Watch Video Solution

H2SO4

https://dl.doubtnut.com/l/_iSmoKvuqs8eb
https://dl.doubtnut.com/l/_58BwcVrn5nYp
https://dl.doubtnut.com/l/_mhvt205qHNJV
https://dl.doubtnut.com/l/_LDOtopLPV4OS


13. What is the mole fraction of the solute in 2.5 m aqueous solutions ?

Watch Video Solution

14. A  solution of  contains 30% by weight of .

Calculate the density of the solution.

Watch Video Solution

6.90M KOH KOH

15. Molarity of  is 0.8 M and its density is . What will be

concentration of the solution in terms of molality and mole fraction ?

Watch Video Solution

H2SO4 1.06gcm− 3

16. One litre of a solution of N/2 HCl was heated in beaker and it was

observed that when the volume of solution got reduce to 600 mL, 3.25 g

of HCl was lost. Calculate the normality of the resulting solution.

https://dl.doubtnut.com/l/_vBmnI0AgAkFE
https://dl.doubtnut.com/l/_X6AQPMww6YXU
https://dl.doubtnut.com/l/_A0z4L1dDTg74
https://dl.doubtnut.com/l/_gDWRBUX2yU2P


Watch Video Solution

17. If  gas is bubbled through water at , how many millimoles of 

 gas would dissolve in  of water. Assume that  exerts a partial

pressure of 0.987 bar. Given that Henry law constant for  at  is

76.48 kbar.

Watch Video Solution

N2 293K

N2 1L N2

N2 293K

18. At what partial pressure, oxgyen will have a solubility of  in

water at 293 K ? Henry's constant  for  in water at 293 K is 34.86

kbar. Assume the density of the solution to be same as that of the solvent

.

Watch Video Solution

0.05 g L− 1

(KH) O2

19. Air contains  in the ratio of . Calculate the ratio of

solubilities in terms of mole fraction of  and  dissolved in water at

O2 and N2 1: 4

O2 N2

https://dl.doubtnut.com/l/_gDWRBUX2yU2P
https://dl.doubtnut.com/l/_xmnYXRGnU0Ye
https://dl.doubtnut.com/l/_uEJIME5cXEzL
https://dl.doubtnut.com/l/_D78OdKj6Gjw1


atmospheric pressure and room temperature at which Henry's constant

for  and  are  torr and  torr respectively.

Watch Video Solution

O2 N2 3.30 × 107 6.60 × 107

20. The vapour pressure of chloroform  and dichlorocethene 

 at  is  and , respectively. Calculate  

a. The vapour pressure of the solution prepared by mixing  of 

 and  of  at .  

b. Mole fractions of each components in vapour phase .

Watch Video Solution

(CHCl)3

(CH2Cl2) 298K 200mmHg 415mmHg

25.5g

CHCl3 40g CH2 _ Cl(2) 298K

21. Two liquids X and Y one mixing form an ideal solution. At  the

vapour pressure of the solution containing 3 moles of X and 1 mole Y is

550 mm Hg. But when 4 moles of X and 1 mole of Y are mixe, the vapour

pressur of the solution thus formed is 560 mm Hg. What will be the

vapour presure of pure and Pure Y at this temerature ?

W t h Vid S l ti

30∘C

https://dl.doubtnut.com/l/_D78OdKj6Gjw1
https://dl.doubtnut.com/l/_F9DltI0TfDIG
https://dl.doubtnut.com/l/_PL9y847tsZbw


Watch Video Solution

22. Ethylene dibromide  and 1, 2 - dibromo propane from a

series of ideal solutions over the whole range of composition. At ,

the vapour pressure of these two liquids are 173 and 127 torr respectively.

What would be the mole fraction of ethylene dibromide in a solution at

 equilibrated with  molar mixture in the vapour?

Watch Video Solution

(C2H4Br2)

85∘C

85∘C 1: 1

23. At a given temperature, the vapour pressure in mm of Hg. of a

solution of two volatile liquids A and B is given by the equation : 

,  mole fraction of B. 

Vapour pressures of pure A and B at the same temperature are

respectively

Watch Video Solution

ρ = 120 − 80XB XB =

https://dl.doubtnut.com/l/_PL9y847tsZbw
https://dl.doubtnut.com/l/_Dbya4TfbHu5F
https://dl.doubtnut.com/l/_0u9XXnMgCT04


24. At  th vapour pressure fo toluene is 400 mm and that of xylene

is 150 mm. The mole of fraction of toluene in liquid mixture that will boil

at  when the pressure of mixture is 0.5 atm will be :

Watch Video Solution

90∘C

90( ∘ )C

25. The vapour pressure of water at  is . The lowering of

vapour pressure of sugar is . Calculate: 

a. The relative lowering of vapour pressure 

b.The vapour pressure of the solution 

c. The mole fraction of water

Watch Video Solution

293K 17.51mm

0.0614mm

26. The vapour pressure of a  aqueous solution of a non-volatile

organic substance at . Is . Calculate the molecular mass of

the solute.

Watch Video Solution

5 %

373K 745mm

https://dl.doubtnut.com/l/_jCzptPZVCUMf
https://dl.doubtnut.com/l/_eMKNXqeyGUDi
https://dl.doubtnut.com/l/_dTMmsRkAdkwR


Watch Video Solution

27. The vapour pressure of pure benzene at a certain temperature is 

bar. A non-volatile, non-electrolyte solid weighting  when added to 

 of benzene (molar mass ). The vapour pressure of the

solution then is  bar. What is the molar mass of the solid substance?

Watch Video Solution

0.850

0.5g

39.0g 78gmol− 1

0.845

28. At  , the vapour pressure of water is . Calculate the

vapour pressure at the same temperature over  aqueous solution of

urea. .

Watch Video Solution

298K 23.75mmHg

5 %

[CO(NH2)2]

29. A current of dry at was passed through a solution of 2.5 g of a non-

volatile substance 'X' in 100 g of w ater and then through water along.

The loss of weight of the former was 1.25 g and that of the latter was 0.05

https://dl.doubtnut.com/l/_dTMmsRkAdkwR
https://dl.doubtnut.com/l/_UIzXLlpHROSj
https://dl.doubtnut.com/l/_ZB8skbKmmEpX
https://dl.doubtnut.com/l/_xx02h8okLGAA


g. Calculate (i) mole fraction of the solute in the solution (ii) molecular

weight of the solute.

Watch Video Solution

30. Calculate the osmotic pressure of 0.01 M solution of cane-sugar at

300 K (R = 0.0821 litre atm/degree/mole).

Watch Video Solution

31. If this solution were placed in a tube of uniform cross-sectional area of

 with a semipermeable membrane at the lower end and this end is

dipped in pure water, what will be hight of the vertical column developed

? Assume density of the solution as .

Watch Video Solution

1cm2

1 g m L− 1

https://dl.doubtnut.com/l/_xx02h8okLGAA
https://dl.doubtnut.com/l/_KiNwrOjklys5
https://dl.doubtnut.com/l/_2puWNKPE6BEU


32. Calculate the osmotic pressure at 273 K of a  solution of urea

(Mol. Mass = 60). (R = 0.0821 litre atm/degree/mole).

Watch Video Solution

5 %

33. A solution containing 10 g/litre of surcose has an osmotic pressure of

0.66 atm at 273 K. Calculate the value of the constant R.

Watch Video Solution

34. Calculate the concentration of that solution of sugar which has

osmotic pressure of 2.46 atmosphere at 300 K.

Watch Video Solution

35.  of an aqueous solution of a protein contains of the

protein. The osmotic pressure of such a solution at  is found to be 

200cm3 1.26g

300K

https://dl.doubtnut.com/l/_uXaXdmfGyxdK
https://dl.doubtnut.com/l/_6KiBRJlyBT7z
https://dl.doubtnut.com/l/_WnWmjwHDuD4B
https://dl.doubtnut.com/l/_ZeHm7KjpJUND


 bar. Calculate the molar mass of the protein.

Watch Video Solution

2.57 × 10− 3

36. A  solution of sucrose  is isotonic with  solution of

an unknown organic substance. Calculate the molecular mass of the

unknown substance.

Watch Video Solution

4 % C12H22O11 3 %

37. Calculate the osmotic pressure of a solution obtained by mixing

 of  solution of urea (mol. Mass=60) and  of 

solution by cane sugar (mol. Mass = 342) at . (R=0.082 litre

atm/deg/mole)

Watch Video Solution

100cm3 1.5 % 100cm3 3.42 %

20∘C

https://dl.doubtnut.com/l/_ZeHm7KjpJUND
https://dl.doubtnut.com/l/_6WEYu0BJJQnt
https://dl.doubtnut.com/l/_lHD2Rsx9enXc


38. 10 g of a substance were dissolved in water and the solution was

made up to . The osmotic pressure of the solution was found to

be  (pascals) at 288 K. Find the molar mass of the solute.

Watch Video Solution

250cm3

8 × 105Nm− 2

39. At ,  of glucose present per litre in its solution has an

osmotic pressure of . If the osmotic pressure of the solution is 

at the same temperature, what would be its concentration?

Watch Video Solution

300K 36g

4.98¯ 1.52¯

40. At , two solutions of glucose in water of concentration 

and  are separated by semipermeable membrane. Pressure needs

to be applied on which solution, to prevent osmosis? Calculate the

megitude of this applied pressure?

Watch Video Solution

300K 0.01M

0.001M

https://dl.doubtnut.com/l/_fULoKhFx4WVM
https://dl.doubtnut.com/l/_bCRQHONtjkZG
https://dl.doubtnut.com/l/_bnJfPpASRMpA


41. Calculate the molal elevation constant of water, it being given that 0.1

molal aqueous solution of a substance boiled at .

Watch Video Solution

100.052∘C

42. The boiling a point of benzene is 353.23K. When 1.80 g of a non-

volatile solute was dissolved in 90 g of benzene, the boiling point is

raised to 354.11 K. Calculate the molar mass of the solute.  for benzene

is 2.53 K kg .

Watch Video Solution

Kb

mol− 1

43.  of glucose  is dissolved in  of water in a saucepan.

At what temperature will the water boil (at 1 atm) ?  for water is 

.

Watch Video Solution

18g (C6H12O6) 1kg

Kb

0.52Kkgmol− 1

https://dl.doubtnut.com/l/_N8iRl2Oyh05F
https://dl.doubtnut.com/l/_89OCM3sZ4aPm
https://dl.doubtnut.com/l/_qMe5UdRoqvmm
https://dl.doubtnut.com/l/_MjIinjyQ6YKP


44. Calculate the boiling point of solution containing  of camphor

(molar mass =152 ) dissolved in  of acetone (boiling point 

 ), if the molar elevation constant per 100g of acetone is 

Watch Video Solution

0.456g

31.4g

= 56.30∘C

17.2∘C.

45. A solution containing  of naphthalene (mol.wt. ) in

50mL of  shows boiling point elevation of  while a solution of 

 of an unknown solute in the same weight of solvent gave a

boiling point elevation of  . Find the molecular mass of the

unknown solute.

Watch Video Solution

0.5216g = 128.16

CCl4 0.402∘

0.6216g

0.647∘

46. A solution containing  of a solute dissolved in  of water gave

an osmotic pressure of  at . Calculate the boiling point of

the solution.The molal elevation constant for water is  per 1000 g.

6g 250cm3

4.5atm 27∘C

0.52∘C

https://dl.doubtnut.com/l/_MjIinjyQ6YKP
https://dl.doubtnut.com/l/_4sCnZxDpdgKj
https://dl.doubtnut.com/l/_gPJ4s0CkOdzb


Watch Video Solution

47. Estimate the boiling point of a solution of 25.0g of urea 

plus 25.0g of thiourea  in 500g of choloform,  The

boiling point of pure choloform is  of choloform=3.63 

Watch Video Solution

NH2CONH2

NH2CSNH2 CHCl3.

61.2∘ C, Kb Km-1

48. An aqueous solution of glucose boils at .The molal elevation

constant for water is . The number of molecules of glucose

in the solution containing  of water is

Watch Video Solution

100.01∘C

0.5kmol− 1kg

100g

49. A solution containing 34.2 g of cane-sugar  dissolved in 

 of water froze at . Calculate the freezing point

depression constant of water.

Watch Video Solution

(C12H22O11)

500cm3 −0.374∘C

https://dl.doubtnut.com/l/_gPJ4s0CkOdzb
https://dl.doubtnut.com/l/_vKLFNGJwbyKb
https://dl.doubtnut.com/l/_g1dQNQdYhNGR
https://dl.doubtnut.com/l/_XXdADqkhBF0p


50. 1.00 g of a non-electrolyte solute dissolved in 50 g of benzene lowered

the freezing point of benzene by 0.40 K. The freezing point depression

constant of benzene is . Find the molar mass of solute.

Watch Video Solution

5.12 K kg mol − 1

51.  of ethylene glycol  is mixed with  of water. Calculate

(a) the freezing point depression and (b) the freezing point of solution. 

Given .

Watch Video Solution

45g C2H6O2 600g

Kf = 1.86Kkgmol− 1

52. A solution of urea in water has a boiling point of . Calculate

the freezing point of the same solution. Molal constants for water 

and  are  respectively.

Watch Video Solution

100.128∘C

Kf

Kb 1.86∘C and 0.512∘C

https://dl.doubtnut.com/l/_XXdADqkhBF0p
https://dl.doubtnut.com/l/_SndnCfKC0rgD
https://dl.doubtnut.com/l/_Af6TGqMef6i0
https://dl.doubtnut.com/l/_xpQybtkiIibe


53. The average osmotic pressure of human blood is 7.7 atm at . (a)

What would be the total concentration of the various solutes in the

blood ? (b) Assuming the concentration to be essentially the same as the

molality, �nd the freezing point of blood 

Watch Video Solution

40∘C

(Kf  for water = 1.86∘C).

54. A solution containing 2.56 g of sulphur dissolved in 100 g of

naphthalene whose melting point is  gave a freezing point

lowering of . Calculate the formula of sulphur (  for

naphthalene = 6.8 K/m)

Watch Video Solution

80∘ 1C

0.680∘C Kf

55. How many grams of sucrose (molecular weight 342) should be

dissolved in  water in order to produce a solution with 100g 105∘C

https://dl.doubtnut.com/l/_xpQybtkiIibe
https://dl.doubtnut.com/l/_HXLNCXknUbAM
https://dl.doubtnut.com/l/_ECgZ6t4gv5i3
https://dl.doubtnut.com/l/_AakZyZJHTLCD


di�erence between the freezing point and the boiling point ?

Watch Video Solution

(Kb = 0.51∘Cm− 1, (Kf = 1.86∘Cm− 1)

56. The freezing point of a solution containing  of ethylene glycol

in  of water is found to be . Assuming ideal behaviour,

Calculate the density of ethylene glycol  for water = ).

Watch Video Solution

50cm3

50g −34∘C

(Kf 1.86Kkgmol− 1

57. A 10% solution (by mass) of sucrose in water has freezing point of

269.15 K. Calculate freezing point of 10% glucose in water, if freezing point

of pure is 273.15 K (Given molar mass of sucrose= 342 g , Molar

mass of glucose =180 g ).

Watch Video Solution

mol− 1

mol− 1

https://dl.doubtnut.com/l/_AakZyZJHTLCD
https://dl.doubtnut.com/l/_QM5hfaJjmAO1
https://dl.doubtnut.com/l/_ZxGWRo0N5Yqp


58. Calculate the amount of ice that will separated out when a solution

containing 50 g of ethylene glycol in 200 g of water is colled to

Watch Video Solution

−9.3∘C.   (Kf  for H2O = 1.86 K kg mol − 1)

59. The freezing point depression of 0.1 molal solution of acetic acid in

benzene is 0.256 K ,  for benzene is 5.12 K Kg . What conclusion

can you draw about the molecular state of acetic acid in benzence ?

Watch Video Solution

Kf mol− 1

60.   was dissolved in  water, and the solution, originally at 

 froze at . Calculate the percentage ionization of salt. 

per  of water = .

Watch Video Solution

0.5g KCl 100g

20∘C −0.24∘C Kf

1000g 1.86∘C

https://dl.doubtnut.com/l/_MLsCnHw8F7ry
https://dl.doubtnut.com/l/_oVUrdTTGz6yw
https://dl.doubtnut.com/l/_VxOSyrmuxlqk
https://dl.doubtnut.com/l/_WG01bhnCfk2i


61. Two grams of benzoic acid  dissolved in  of

benzene shows a depression in freezing point equal to . Molal

depression constant for benzene is . What is the

percentage association of acid if it forms dimer in solution?

Watch Video Solution

(C6H5COOH) 25.0g

1.62K

4.9Kkg− 1mol− 1

62. Calculate the boiling of one molar aqueous solution (density=1.04 g

) of potassium chloride 

Watch Video Solution

mL− 1 (Kb = 0.52  K kg mol − 1)

63. There is KI and sucrose solution with 0.1 M concentration, if the

osmotic pressure of KI and sucorse solution is 0.465 atm and 0.245 atm

respectively. Then �nd the van't Ho� factor of KI and its degree of

dissociation.

Watch Video Solution

https://dl.doubtnut.com/l/_WG01bhnCfk2i
https://dl.doubtnut.com/l/_wL6ncPmpQnvV
https://dl.doubtnut.com/l/_tdBEC2p8Ikxa
https://dl.doubtnut.com/l/_zbIOYBRTCr57


64.  of acetic acid  having density  is

dissolved in  of water. The depression in freezing point observed for

this strength of acid was .Calculate the Van't Ho� factor and

dissociation constant of the acid.  for 

Watch Video Solution

0.6mL (CH3COOH) 1.06gmL− 1

1L

0.0205∘C

Kf H2O = 1.86Kkg− 1mol − 1)

65. Assuming complete dissociation of the salts , calculate the molatity of

sodium chloride solution whose elevation in boiling point is numerically

equal to the depression in frezing point of 0.02 m aluminium sulphate

solution in water  for water are 0.52 and 1.86 K kg

respectively ).

Watch Video Solution

(Kb and kf  mol − 1

66. A decimolar solution of potassium ferrocyanide is  dissociated at

. Calculate osmotic pressure of the solution. (Given 

)

50 %

300K

S = 8.341JK − 1mol− 1

https://dl.doubtnut.com/l/_zbIOYBRTCr57
https://dl.doubtnut.com/l/_10SNelBPXkmx
https://dl.doubtnut.com/l/_kmhKjS2yLmYq


SAMPLE PROBLEM

Watch Video Solution

67. Arrange the following solutions in increasing order of their osmotic

pressures . 

(i)34.2 g/litre surcrose 

(ii)60 g/litre of urea 

(iii)90 g/litre of glucose 

(iv)58.5 g/litre of sodium chloride

Watch Video Solution

1. Calculate the molal elevation constant of water, it being given that its

latent heat of vaporisation is 

Watch Video Solution

2.257kJ /g.

https://dl.doubtnut.com/l/_kmhKjS2yLmYq
https://dl.doubtnut.com/l/_RE7StJPv2EEz
https://dl.doubtnut.com/l/_eg2rQzATnFQd
https://dl.doubtnut.com/l/_GQg76wnv4vZn


CURIOSITY QUESTION

2. Latent heat of fusion of ice is . Calculate the molal

depression constant of water.

Watch Video Solution

1436.3 cal mol − 1

1. Why do aquatic species feel more comfortable in the lakes in winter

than in summer ?

Watch Video Solution

2. Why pure ethyl alcohol cannot be obtained from recti�ed spirit (

 alcohol) even by fractional distillation ?

Watch Video Solution

95.4 %

3. Why oceans do not freeze ? Give two reasons.

https://dl.doubtnut.com/l/_GQg76wnv4vZn
https://dl.doubtnut.com/l/_MC5sSfLVih7t
https://dl.doubtnut.com/l/_ror6fEidT4nz
https://dl.doubtnut.com/l/_bnlUzmi9GZvZ


PROBLEMS FOR PRACTICE

Watch Video Solution

4. While making ice-creams in metal or plastic cones, the ice-cream seller

puts a mixture of ice and common salt around the cones and not ice

alone. Why?

Watch Video Solution

1. Calculate the molarity and mole fraction of the solute in aqueous

solution containing  of urea per  of water (Mol. Wt. of urea =

60)

Watch Video Solution

3.0g 250gm

https://dl.doubtnut.com/l/_bnlUzmi9GZvZ
https://dl.doubtnut.com/l/_n08R3Jr62non
https://dl.doubtnut.com/l/_Y0Cb4xBjHXLg


2. Calcualate the molarity and molality of 20% aqueous ehtanol

 solution by volume. (density of solution )

Watch Video Solution

(C5H5OH) = 0.96gmL− 1

3. A  sample of human urine was found to have  of urea on

analysis. Calculate the molarity of the given sample w.r.t. urea. (molecular

mass of urea = 60)

Watch Video Solution

10mL 5mg

4. An aqueous fo diabasic acid (molecular mass = 118) containing  of

acid per litre of the solution has density .  

Express the concentration in as many ways as you can?

Watch Video Solution

35.4g

1.0077gmL− 1

https://dl.doubtnut.com/l/_q2mZ6Cb8KzMM
https://dl.doubtnut.com/l/_GJW7FmwpFHS8
https://dl.doubtnut.com/l/_04mCqB1hCWUy


5. The concentration of  in a botal labelled ''conc. Sulphuric acid''

is 18 M. The solution has a density of . What is the mole

fraction and weight percentage of  in this solution?

Watch Video Solution

H2SO4

1.84 g cm − 3

H2SO4

6. A  solution of sodium carbonate is prepared by dissolving 8.653

g of the salt in water. The density of solution is 1.0816 g per millilitre.

What are the molarity and molality of the solution ? (Atomic mass of Na

is 23, of C is 12 and of O is 16).

Watch Video Solution

100cm3

7.  of  is contained in one decilitre of aqueous solution.

Calculate the following in the solution (d of  solution 

)  

a. Mole fraction of   

4.0g NaOH

NaOH

= 1.038gmL− 1

NaOH

https://dl.doubtnut.com/l/_hZ08vrgsDFub
https://dl.doubtnut.com/l/_iXEzH92YsLWX
https://dl.doubtnut.com/l/_6pGPF26s1OyG


b. Molartiy of   

c. Molality of 

Watch Video Solution

NaOH

NaOH

8. A solution contains 90 g of , 6.4 g of methanol and 18.4 g of

glycerol. What is the mole fraction of glycerol ?

Watch Video Solution

H2O

(Glycerol = CH2OH − CHOH − CH2OH)

9. Calculate the molarity and normality of a solution containing 5 g of

NaOH in 450 mL Solution.

Watch Video Solution

10. A sugar syrup of weight  contains  of sugar .

Calculate (i) molal concentration and (ii) mole fraction of sugar in the

214.2g 34.2g (C12H22O11)

https://dl.doubtnut.com/l/_6pGPF26s1OyG
https://dl.doubtnut.com/l/_QMUJjAX4bwHo
https://dl.doubtnut.com/l/_Pi1oshmZLNo6
https://dl.doubtnut.com/l/_abODpx8OLkbp


syrup

Watch Video Solution

11. Concentrated  is 69% by mass of nitric acid. Calculate the

volume of the solution which contains  of . (Density of

concentrated  solution is 

Watch Video Solution

HNO3

23g HNO3

HNO3 1.41gml− 1)

12. Calculate the molality of 1 litre solution of 93%

. The density of solution is 1.84 g .

Watch Video Solution

H2SO4(weight /volume) mL− 1

13. How many grams of  should be dissolved in 250 g of water to

prepare 0.1 m solution?

Watch Video Solution

Na2CO3

https://dl.doubtnut.com/l/_abODpx8OLkbp
https://dl.doubtnut.com/l/_Cg5mmq9sUTwy
https://dl.doubtnut.com/l/_LLF5j0YSBMDs
https://dl.doubtnut.com/l/_ehkQA2UvfoWt


14. What is the mole fraction of ethanol and water respectively in a

sample of recti�ed spirit which contains 95 % of ehtanol by weight ?

Watch Video Solution

15. Calculate the volume of  (density = 1.80 g/cc) required to

prepare on litre of  (density = 1.25 g/cc).

Watch Video Solution

80 % H2SO4

20 % H2SO4

16. The solubility of  in water at 298 K is 5.6 g per 100 g of

water. What is the molality of the hydroxide ions in a saturatd solution of

barium hydroxide at 298 K ? (Atomic mass of Ba =137, O=16)

Watch Video Solution

Ba(OH)28H2O

https://dl.doubtnut.com/l/_ehkQA2UvfoWt
https://dl.doubtnut.com/l/_SeLXvVx7YwnH
https://dl.doubtnut.com/l/_wCWog0rdNk9F
https://dl.doubtnut.com/l/_CwKs8ccGUzWF


17. The density of a  (sodium thiosulphate) solution is 

. Calculate (i) the percentage by weight of sodium

thiosulphate

Watch Video Solution

3MNa2S2O3

1.25 g cm − 3

18. The density of a  (sodium thiosulphate) solution is 

. Calculate (ii) the mole fraction of sodium thiosulphate

Watch Video Solution

3MNa2S2O3

1.25 g cm − 3

19. The density of a  (sodium thiosulphate) solution is 

. Calculate (iii) the molality of  and  ions.

Watch Video Solution

3MNa2S2O3

1.25 g cm − 3 Na+ S2O
2 −
3

https://dl.doubtnut.com/l/_JSpFbHULLfVw
https://dl.doubtnut.com/l/_EZ1u4xnu45cU
https://dl.doubtnut.com/l/_HgPrEYmNiFqo


20. Calculate the number of moles of methanol in 5 litres of its 2 m

solution if the density of solution is 0.981 kg  (Molar mass of

methanol=32.0g .

Watch Video Solution

L− 1

mol− 1

21.  of glucose (molar mass ) is present in  of its

aqueous solution. What is the molarity of the solution? What additional

data is required if the molality of the solution is also required to be

calculated?

Watch Video Solution

18g 180gmol − 1 500CM 3

22. An aqueous solution of sodium chloride is marked  on

the bottle. The density of the solution is . What is the molity

and molarity? Also, what is the mole fraction of each components in the

solution?

Watch Video Solution

10 % (w/w)

1.071gmL− 1

https://dl.doubtnut.com/l/_G8FhGnFInfzT
https://dl.doubtnut.com/l/_E9XSXCNuq0BW
https://dl.doubtnut.com/l/_yuTBuineVOfT


Watch Video Solution

23.  used in lead storage cell is  by mass and has a density of 

. Calculate its molarity.

Watch Video Solution

H2SO4 38 %

1.30 g cm − 3

24. If  of  and  of  are mixed,

what will be the molarity of the �nal solution?

Watch Video Solution

20.0cm' '
3 1.0 M CaCl2 60.0 cm3 0.20 M CaCl2

25. Determine the molarity of an antifreeze solution containing 250 g

water mixed with 222 g ethylene glycol . The density of the

solution is 1.07 g/mL.

Watch Video Solution

(C2H6O2)

https://dl.doubtnut.com/l/_yuTBuineVOfT
https://dl.doubtnut.com/l/_BGCewt539x78
https://dl.doubtnut.com/l/_uqQli7yof38H
https://dl.doubtnut.com/l/_jBaTMtL8FUQy


26. What volume of 10 % (w/v) solution of  will be required to

neturalise 100 mL of HCl solution containing 3.65 g of HCl ?

Watch Video Solution

Na2CO3

27. The Henry's Law constant for oxygen dissolved in water is

 at . If partial pressure of exygen in are is 0.2

atm. Under ordinary atmospheric conditions, calculate the concentration

(in moles/litre) of dissolved oxygen in water in equilibrium with air at

.

Watch Video Solution

4.34 × 10− 4Catm− 1 25∘C

25∘C

28. The mole fraction of He gas in a saturated solution at  is 

. Calculate the pressure of He gas above the solution . (  of

He at  k bar)

Watch Video Solution

20∘C

1.25 × 10− 6 KH

20∘C = 144.98

https://dl.doubtnut.com/l/_RlCvA3jeiwfJ
https://dl.doubtnut.com/l/_eobM6KOAhcfH
https://dl.doubtnut.com/l/_odlkAtefaAR8


29. Calculate the solubility of  in water at  if its partial pressure

above the solution is 1 bar. Given that Henry's constant for  in water at 

 is 71.18 kbar.

Watch Video Solution

H2 25∘C

H2

25∘C

30. What concentration of nitrogen should be present in a glass of water

at room temperatrure ? Assume a temperature of , a total pressure

of one atmosphere and mole fraction of nitrogen in air as 0.78  for

nitrogen=8.42x

Watch Video Solution

25∘C

(KH

10− 7 M

mmHg

31. The mole fraction of ethyl alcohol in its solution with methyl alcohol is

 The vapour pressure of ethyl alcohol in the solution is 40mm of Hg.

What is its vapour pressure in solution if the solution is ideal ?

Watch Video Solution

0.80.

https://dl.doubtnut.com/l/_NneP98ewMvNp
https://dl.doubtnut.com/l/_FTZKHLzXioEM
https://dl.doubtnut.com/l/_XWTbhQn0vCdU


32. Benzene  and toluene  from a nearly ideal solution at

313 K. The vapour pressure of pure benzene and toluene are 160 mm of

Hg and 60 mm of Hg respectively. Calculate the partial pressure of

benzene and toluene and the total pressure over the following solutions :

(i) containing equal weights of benzene and toluene.

Watch Video Solution

(C6H6) (C7H8)

33. Benzene  and toluene  from a nearly ideal solution at

313 K. The vapour pressure of pure benzene and toluene are 160 mm of

Hg and 60 mm of Hg respectively. Calculate the partial pressure of

benzene and toluene and the total pressure over the following solutions :

(ii) containing 1 mole of benzene and 4 moles of toluene.

Watch Video Solution

(C6H6) (C7H8)

34. Benzene  and toluene  from a nearly ideal solution at

313 K. The vapour pressure of pure benzene and toluene are 160 mm of

(C6H6) (C7H8)

https://dl.doubtnut.com/l/_Ui0CqoRMm7Qi
https://dl.doubtnut.com/l/_moDBg8GtLcxi
https://dl.doubtnut.com/l/_BS9lWtgeBqrs


Hg and 60 mm of Hg respectively. Calculate the partial pressure of

benzene and toluene and the total pressure over the following solutions :

(iii) containing equal molecules of benznen and toluene.

Watch Video Solution

35. The vapour pressure of a pure liquid  is  at . The

vapour pressure of this liquid in a solution with liquid  is . The

mole fraction of  in the solution, if it obeys Raoult's law, is:

Watch Video Solution

A 40mmHg 310K

B 32mmHg

A

36. Methanol and ethanol froms nearly ideal solution at 300 K. A solution

is made by mixing 32g methanol and 23 g ethanol. Calculate the partial

pressure of its constituents and the total pressure of the solution. (at

300 K ,  mm Hg,  mm Hg).

Watch Video Solution

p∘
(CH3OH )

= 90 p∘
(C2H5OH )

= 51

https://dl.doubtnut.com/l/_BS9lWtgeBqrs
https://dl.doubtnut.com/l/_viUDdajO4ra7
https://dl.doubtnut.com/l/_1tPSh3RDGJsh
https://dl.doubtnut.com/l/_otQHUUNKK9R0


37. The vapour pressures of benzene and toluene at  are 75mmHg

and 22mmHg respectively.  of benzene and  g of toluene are

mixed. If the two form an ideal solution, calculate the mole fraction of

benzene in the vapour phase if the vapours are in equilibrium with the

liquid mixture at the same temperature.

Watch Video Solution

20∘C

23.4g 64.4

38. The liquids X and Y from ideal solution having vapour pressures 200

and 100 mm Hg respectively. Calculate the mole fraction of component X

in vapour phase in equilibrium with an equimolar solution of the two .

Watch Video Solution

39. The vapour pressure of ethly acetate and ethly propionate are72.8mm

abd 27.7mm of Hg respectively. A solution is prepared by mixing 25 g ethly

acetate and 50 g of ethly propionate. Assuming to be ideal, calculate its

vapour pressure.

https://dl.doubtnut.com/l/_otQHUUNKK9R0
https://dl.doubtnut.com/l/_hs4IsBASjGC9
https://dl.doubtnut.com/l/_Xs1cYLYyPwa4


Watch Video Solution

40. Benzene and toluene form nearly ideal solution. At a certain

temperature, the vapour pressure of the pure benzene is 150 mm Hg and

of pure toluene is 50 mm Hg. For this temperature, calculate the vapour

pressure of solution containing equal weights of two substances. Also

calculate their composition in the vapour phase.

Watch Video Solution

41. 0.75 mol of ethylene bromide were mixed with 0.25 mol ofpropylene

bromide at 358 K to form nearly ideal solution. Vapour pressures of pure

ethylene bromide and propylene bromide at 358 K are 

and  respectively. Calculate the vapour pressure of the

solution.

Watch Video Solution

2.77 × 104N m − 2

1.73 × 104N m − 2

https://dl.doubtnut.com/l/_Xs1cYLYyPwa4
https://dl.doubtnut.com/l/_MPVJvyZszsKA
https://dl.doubtnut.com/l/_lrAAVApnRYze


42. The vapour pressure of 2.1% solution of a non- electrolyte in water at

 is 755 mm Hg. Calculate the molar mass of the solute .

Watch Video Solution

100∘C

43. A solution containing 6 g of benzoic acid in 50 g ether 

has a vapour pressure of 410 mm of mercury at 293 K. Given that the

vapour pressure of ether at the same temperature is 442 mm of mercury,

calculate the molecular mass of benzoic acid. (Assume that the solution is

dilute).

Watch Video Solution

(C2H5OC2H5)

44. The vapour pressure of water is 92 mm at 323 K. 18.1 g of urea are

dissolved in 100 g of water. The vapour pressure is reduced by 5 mm.

Calculate the molar mass of urea.

Watch Video Solution

https://dl.doubtnut.com/l/_XqrZKDsWSebU
https://dl.doubtnut.com/l/_l513bCs60Lhl
https://dl.doubtnut.com/l/_jaks3e4iBFX8


45. Calculate the vapour pressure at 295 K of a 0.1 M solution of urea. The

density of the solution may be taken as . The vapour pressure of

pure wa ter at 295 K is 20 mm.

Watch Video Solution

1g/cm3

46. The vapour pressure of an aqueous solution of cane sugar (mol.wt.

342) is 756mm at . How many grams of sugar are present per

1000g of water ?

Watch Video Solution

100∘C

47. At  the vapour pressure of pure water is 23.76 mm of Hg and

that of an aqueous dilute solution of urea is 22.98 mm of Hg. Calculate

the molality of this solution?

Watch Video Solution

25∘C,

https://dl.doubtnut.com/l/_fznXFLiQaCUM
https://dl.doubtnut.com/l/_BbEvBHWuriEb
https://dl.doubtnut.com/l/_opim4f09RDmm
https://dl.doubtnut.com/l/_na56gaOm1YVE


48. Vapour pressure of an aqueous solution of glucose is 750 mm of Hg at

373 K. Calcualte the molality and mole fraction of solution?

Watch Video Solution

49. How mich urea  must be dissolved in 50 g

of water so that the vapour pressure at room temperature is reduced by

25% ? Also calculate the molality of the solution obtained.

Watch Video Solution

(molar mass = 60gmol− 1)

50. The vapour pressure of  at  is  and a solution of 

sulphur in  of  has vapour pressure . If the formula of

sulphur molecule is , then calculate the value of . (at mass of ).

Watch Video Solution

CS2 50∘C 854torr 2.0g

100g CS2 848.9torr

Sn n S = 32

https://dl.doubtnut.com/l/_na56gaOm1YVE
https://dl.doubtnut.com/l/_DwlFKQm4wLEg
https://dl.doubtnut.com/l/_xddoFWQRvez6


51. Urea forms an ideal solution in water. Determine the vapour pressure

of an aqueous solution containing  by mass of urea at 

(Vapour pressure of water at )

Watch Video Solution

10 % 40∘C

40∘C = 55.3mmHg

52. A 0.2 percent aqueous solution of a non-volatile solute exerts a

vapour pressure of 1.004 bar at . What is the molar mass of the

solute ? (Given : vapour pressure of pure water at  is 1.013 bar and

molar mass of water is )

Watch Video Solution

100∘C

100∘C

18 g mol − 1

53. 20 g of solute was added to 100 g of water at . The vapour

pressure of water and that of solution were 23.76 mm Hg and 22.41 mm

Hg respectively at the temperature. Calculate the relative molecular mass

of the solute.

Watch Video Solution

25∘C

https://dl.doubtnut.com/l/_n9PDXXJTYbhx
https://dl.doubtnut.com/l/_51vRCTgU4dLe
https://dl.doubtnut.com/l/_nhqVeP0lWqW0


Watch Video Solution

54. 30 g of urea (M=60g ) is dissolved in 846g of water. Calculate

the vapour pressure of water for this solution if vapour pressure of pure

water at 298 K is 23.8 mm Hg. 

(b) Write two di�erences between ideal solutions and non-ideal solutions,

Watch Video Solution

mol− 1

55. An aqueous of glucose  has an osmotic pressure of 2.72

atmospheres at 298 K. How many moles of glucose were dissolved per

litre of the solution ? (R = 0.082 lit. atm. )

Watch Video Solution

C6H12O6

mol − 1deg− 1

56. A solution of sucrose (molecular mass 342/mol) is prepared by

dissolving 68.4 g of it per litre of solution. What is the osmotic pressure

at 300 K ? (R = 0.082 lit. atm ).deg− 1mol − 1

https://dl.doubtnut.com/l/_nhqVeP0lWqW0
https://dl.doubtnut.com/l/_SBusFEJJ7lkr
https://dl.doubtnut.com/l/_SbyOnhprambS
https://dl.doubtnut.com/l/_UnOHi0Ll9enl


Watch Video Solution

57. Calculate the osmotic pressure of a solution containing 17.1 g of cane -

sugar (molecular mass 342) in 500 g of water at 300 K (R = 0.082 lit. atm

). Density of the solution of urea. Find the molecular weight

of urea.

Watch Video Solution

deg− 1mol− 1

58. A  percent solution (by mass) of cane-sugar (M.W. ) is isotonic

with  solution of substance . Find the molecular weight of .

Watch Video Solution

5 342

0.877 % X X

59. At 298 K,  of a solution containing 3.002 g of an unidenti�ed

solute exhibits an osmotic pressure of 2.55 atmospheres. What is the

molar mass of solute? (R = 0.0821 L atm. )

Watch Video Solution

100cm3

mol − 1K − 1

https://dl.doubtnut.com/l/_UnOHi0Ll9enl
https://dl.doubtnut.com/l/_MusAICr51XZw
https://dl.doubtnut.com/l/_eHujuZMmvET4
https://dl.doubtnut.com/l/_U1btRfpWJOMR


60. One litre aqueous solution of sucrose (molar mass = )

weighing 1015 g is found to record an osmotic pressure of 4.82 atm at 292

K. What is the molality of the sucrose solution? 

(R = 0.0821 atm ).

Watch Video Solution

342 g mol − 1

mol − 1K− 1

61. The osmotic pressure of blood is 8.21 atm at . How much glucose

would be used for an injection that is at the same osmotic pressure as

blood?

Watch Video Solution

37∘C

62. A solution containing 10.2 g of glycrine per litre is found to be isotonic

with 2% solution of glucose . Calculate the

molar mass of glycrine.

W h Vid S l i

(molar mass = 180gmol− 1)

https://dl.doubtnut.com/l/_U1btRfpWJOMR
https://dl.doubtnut.com/l/_rdeANWnJQ5D5
https://dl.doubtnut.com/l/_k6s8I5RtHUn4
https://dl.doubtnut.com/l/_cUR61KTXHw95


Watch Video Solution

63. The osmotic pressure of 0.200 g of haemoglobin in 20.0 ml of solution

is 2.88 torr at . Calculate the molecular weight of haemoglobin.

Watch Video Solution

25∘C

64. At ,  of glucose present per litre in its solution has an

osmotic pressure of . If the osmotic pressure of the solution is 

at the same temperature, what would be its concentration?

Watch Video Solution

300K 36g

4.98¯ 1.52¯

65. A solution prepared by dissolving 8.95 mg of a gene fragment in 35.0

mL 

of water has an osmotic pressure of 0.335 torr at .  

Assuming that the gene fragment is a non-electrolyte, calculate its molar

mass.

25∘C

https://dl.doubtnut.com/l/_cUR61KTXHw95
https://dl.doubtnut.com/l/_XyfcE9mQDkSA
https://dl.doubtnut.com/l/_2RbaOr9cWoBW
https://dl.doubtnut.com/l/_osDipVcsgtes


Watch Video Solution

66. 100 mg of a protein was disoved in just enough water to make 10 mL

of the solution. If the solution has an osmotic pressure of 13.3 mm Hg at

, what is the mass of prtein 

Watch Video Solution

25∘C (R = 0.0821Latmmol− 1K − 1)

67. Calculate the molal elevation constant for chloroform from the fact its

boiling point is  and 0.1 molal solution of an organic substance in

chloroform boiled at .

Watch Video Solution

61.2∘C

61.579∘C

68. When 1.80 g of non-volatile compound is dissolved in 25.0 g of

acetone, the solution boils at  while pure acetone boils at 

 under the same atmospheric pressure. Calculate the molar mass

of compound. The molal elevation constant for acetone is .

56.86∘C

56.38∘C

1.72∘

https://dl.doubtnut.com/l/_osDipVcsgtes
https://dl.doubtnut.com/l/_QDyO50AFqRk4
https://dl.doubtnut.com/l/_xXpOssujQhJf
https://dl.doubtnut.com/l/_O0xD9HVZw7YA


Watch Video Solution

69. A solution containing 36 g of solute dissolved in one litre of water

gave an osmotic pressure of 6.75 atmosphere at . The molal

elevation constant of water is . Calculate the boiling point of the

solution.

Watch Video Solution

27∘C

0.52∘C

70. At  the vapour pressure of a solution of  of an solute in 

 water is .If , the boiling point of this solution will

be :

Watch Video Solution

100∘C 6.5g

100g 732mm Kb = 0.52

71. Calculate the molar mass of a substance 1.3 g of which when dissolved

in 169 g of water gave a solution boiling at  at a pressure of

one atmosphere (  for water = )

100.025∘C

Kb 0.52 K m − 1

https://dl.doubtnut.com/l/_O0xD9HVZw7YA
https://dl.doubtnut.com/l/_FaVmq81i5mAf
https://dl.doubtnut.com/l/_wIEgVIfqNsXE
https://dl.doubtnut.com/l/_Oo7IGOthmrUT


Watch Video Solution

72.  of sulphur dissolved in  benzene, boiling point of the

solution was higher than that of benzene by .  for benzene is 

. If molecular formula of sulphur is . Then �nd the value

of . (at.wt.of ).

Watch Video Solution

3.24g 400g

0.081K Kb

2.53Kkgmol− 1 Sn

n S = 32

73. 0.90g of a non-electolyte was dissolved in 87.9 g of benzene. This

reised the boiling point of benzene by . If the molecular mass of

the non-electrolyte is 103.0 g  , calculate the molal elecation

constant for benzene.

Watch Video Solution

0.25∘C

mol− 1

74. A solution of an organic compound is prepared by dissolving 68.4 g in

1000 g of water. 

https://dl.doubtnut.com/l/_Oo7IGOthmrUT
https://dl.doubtnut.com/l/_Vz6AdP3tasZ4
https://dl.doubtnut.com/l/_EQPGgp7sPlPt
https://dl.doubtnut.com/l/_C61lBv6b6N8X


Calculate the molecular mass of the compound and osmotic pressure of

the solution 

at 293 K when elevation of b.pt is 0.104 and  for water is .

Watch Video Solution

Kb 0.52 K mol − 1

75. A solution prepared by dissolving  of oil of winter green (methyl

sallicylate) in  of benzene has a boiling point of . Determine

the molar mass of this compound. (  of pure benzene 

and  for benzene )

Watch Video Solution

1.25g

99.0g 80.31∘C

B. P . = 80.10∘C

Kb = 2.53∘Ckgmol.1

76. A solution of glycerol  , molar mass = 92 g  iin

water was prepared by dissolving some glycero 500 g of water. This

solution has a boiling point of . What mass of glycerol was

dissolved to make this solution ?  for water=

Watch Video Solution

(C − (3)H8O3 mol− 1

100.42∘C

Kb 0.512kkgmol− 1.

https://dl.doubtnut.com/l/_C61lBv6b6N8X
https://dl.doubtnut.com/l/_UaUp7UQllOqI
https://dl.doubtnut.com/l/_Kax2QwahgwQy


77. Normal freezing point of a solvent is . A 0.5 molal solution of

urea in the above solvent causes a freezing point depression of two

degrees. Calculate the molal depression constant

Watch Video Solution

150∘C

78. Calculate the temperature at which a solution containing 54g of

glucose, , in 250g of water will freeze. (  for water = 1.86 K 

 kg)

Watch Video Solution

(C6H12O6) Kf

mol− 1

79. Water is used in car radiators. In winter season, ethylene glycol is

added to water so that water may not freeze. Assuming ethylene glycol to

be non-volatile, calculate the minimum amount of ethylene glycol to be

non-volatile, calculate the minimum amount of ethylene glycol that must

https://dl.doubtnut.com/l/_Kax2QwahgwQy
https://dl.doubtnut.com/l/_TgSo5HtdV1YI
https://dl.doubtnut.com/l/_2DLiTlRbduhI
https://dl.doubtnut.com/l/_LllUNQyqUK3y


be added to 6.0 kg of water of prevent it from freezing at . The

molar depression constant of water is 

Watch Video Solution

−0.30∘C

1.86K/m.

80. Visha took two aqueous solutions, one containing 7.5 g of urea (Molar

mass = 60 g/mol) and the other containing 42.75 g of substance Z in 100

g of water, respectively. It was observed that both the solutions froze at

the same temperature. Calculate the molar mass of Z.

Watch Video Solution

81. Pure solvent A has freezing point . On dissolving 0.4 g of B in

200 g of A, the solution freezing at  and on dissolving 2.24 g of C

in 100 g of A, the solution has freezing point of . If the molar mass

of Bis  what is the molar mass of C?

Watch Video Solution

16.5∘C

16.4∘C

16.0∘C

74 g mol − 1,

https://dl.doubtnut.com/l/_LllUNQyqUK3y
https://dl.doubtnut.com/l/_NvJm2k3NpmWc
https://dl.doubtnut.com/l/_sCSeuGg6kpiJ
https://dl.doubtnut.com/l/_4zZqw6YgueEU


82. An aqueous solution freezes at . What is the molality of the

soluiton ? Determines also (i) elevation in the boiling point (ii) lowering

of vapour pressure at 298 K, given that

 and vapour pressure of

water at 298 K is 23.756 mm.

Watch Video Solution

−0.2∘C

Kf = 1.86∘ kg mol − 1, Kb = 0.512∘  kg mol − 1

83.  solution contains  of cane sugar  in 

of water. Calculate the following for this solution (a) Vapour pressure: (b)

Osmotic pressure at , (c) Freezing point, (d) Boiling point. [density

of the solution , vapour pressure of water 

, latent heat of fusion ]`

Watch Video Solution

A 68.4gms (C12H22O11) 1000gms

20∘C

= 1.024gmcm− 3 = 17.54mm

= 80calcm− 1

84. An aqueous solution contains  by weight by urea and 

 by weight of glucose . What will be its freezing point ? 

10 % (60.00)

5 % (180.00) Kf

https://dl.doubtnut.com/l/_4zZqw6YgueEU
https://dl.doubtnut.com/l/_ojsZkTYkAbCV
https://dl.doubtnut.com/l/_Hf9vWT0R3RFn


for water is .

Watch Video Solution

1.86

85. The addition of  of a compound to  of benzene (density

0.879 g ) lowers the freezing point from  to . If  for

benzene is , calculate the molecular weight of the compound.

Watch Video Solution

0.643g 50mL

mL− 1 5.51 5.03∘C Kf

5.12

86. The temperature at a hill station is . Will it be suitable to add

ethylene glycol (mol mass = 62 )to water in the radiator so that the

solution is  by mass ? (  for water )

Watch Video Solution

−10∘C

30 % Kf = 1.86K m − 1

87. The molal freezing point depression constant of benzene  is 

. Selenium exists as a polymer of the type . When 

(C6H6)

4.90Kkgmol− 1 Sex

https://dl.doubtnut.com/l/_Hf9vWT0R3RFn
https://dl.doubtnut.com/l/_tuw25qRBph5a
https://dl.doubtnut.com/l/_ctSRC2IMkWDZ
https://dl.doubtnut.com/l/_dUZWXnMvVQgR


 of selenium is dissolved in  of benzene, the observed freezing

point is  lower than pure benzene. Deduce the molecular formula

of selenium. (Atomic mass of )

Watch Video Solution

3.26g 226g

0.112∘C

Se = 78.8gmol− 1

88. A solution of an organic compound is prepared by dissolving 34.2 g in

500 g of water.

Calculate the molar mass of the compound and freezing point of the

solution.

Given that  for water  B.pt of solution 

 for water .

Watch Video Solution

Kb = 0.52 K mol − 1

= 100.104∘C. Kf = 1.87K mol − 1

89. A 0.1539 molal aqueus solution of cane sugar

 has a freezing point of 271 K while freezing

point ofpure water is 273.15 K. What will be the freezing point of an

(mol mass = 342gmol− 1)

https://dl.doubtnut.com/l/_dUZWXnMvVQgR
https://dl.doubtnut.com/l/_W1DVa3fCkWpW
https://dl.doubtnut.com/l/_ly4X9Mji32jJ


aqueus solution containing 5 g of glucose 

per 100 g of water?

Watch Video Solution

(mol. Mass = 180gmol− 1)

90. What mass of ethylene glycol (molar mass = ) must be

added to 5.50 kg of water to lower the freezing point of water from 

to  (  for water = ).

Watch Video Solution

62.0 g mol − 1

0∘C

−10.0∘C kf 1.86 K kg mol − 1

91. (a) De�ne the following terms : 

(i) Mole fraction 

(ii) Ideal solution 

(b) g of an unknown molecular material is dissolved in 450g of water .

The resulting solution freezes at  . What is the molar mass of

the material ? 

 for water =  K kg 

W t h Vid S l ti

15.0

−0.34∘C

(Kf 1.86 mol− 1)

https://dl.doubtnut.com/l/_ly4X9Mji32jJ
https://dl.doubtnut.com/l/_ceRBYonpFPQ4
https://dl.doubtnut.com/l/_yLysewUUrB24


Watch Video Solution

92. Calculate the mass of compound (molar mass = ) to be

dissolved in 75 g of benzene to lower its freezing point by 0.48 K (

)

Watch Video Solution

256 g mol − 1

Kf = 5.12 K kg mol − 1

93. A solution of glucose (Molar mass ) in water has a

boiling of . Calculate the freezing point of the same solution.

Molal constants for water  are  and 0.512 K

kg  respectively.

Watch Video Solution

= 180 g mol − 1

100.20∘C

Kf and Kb 1.86 K kg mol − 1

mol − 1

94. 0.1 mol of sugar was dissolved in 1 kg of water. The freezing point of

the solution was found to be 272.814 K. What conclusion would you draw

about the molecular state of sugar?  for water is .Kf 1.86 K kg mol − 1

https://dl.doubtnut.com/l/_yLysewUUrB24
https://dl.doubtnut.com/l/_dtJpfBZfoaZG
https://dl.doubtnut.com/l/_mGo2Lwc1cuop
https://dl.doubtnut.com/l/_DmwtLMVcVjHQ


Watch Video Solution

95. The freezing point depression of 0.1 molal NaCl solution is 0.372 K.

What conclusion can you draw about the molecular state of NaCl in

water.  of water = 1.86 k/m.

Watch Video Solution

Kf

96. Which of the following solution will have the highest freezing point

and which will have the lowest freezing point and why ? (i) 0.1 M NaCl

solution (ii) 0.1 M glucose solution (iii) 0.1 M  solution

Watch Video Solution

BaCl2

97. Calcualate the amount of  which must be added to  water

so that the freezing point, depressed by . For water  =

.

Watch Video Solution

NaCl 100g

2K Kf

1.86Kkgmol− 1

https://dl.doubtnut.com/l/_DmwtLMVcVjHQ
https://dl.doubtnut.com/l/_JMPduWldxx0M
https://dl.doubtnut.com/l/_JImV7EZ3JwgF
https://dl.doubtnut.com/l/_wnCIWjiUWTg5


Watch Video Solution

98. Decinormal solution of NaCl developed an osmotic pressure of 4.6

atmosphere at 300 K. Calcualte its degree of dissociatoin (R = 0.082

)

Watch Video Solution

 L atm K− 1mol − 1

99. Calculate the van't Ho� factor of  (molecular mass 208.4)  

if the dissolution of 5.21 g of  in half litre water gives a depression

in freezing point of  (  of water is )

Watch Video Solution

CdSO4

CdSO4

0. 168∘C Kf 1.86 K kg mol − 1

100. Datermine the osmotic pressure of a solution prepared by dissolving

 in 2L of water at , assuming that it is

completely dissociated.

(R = 0.0821 atm  mol^(-1),Molar mass of =174 g mol^(-1)`).

2.5 × 10− 2g  of K2SO4 25∘C

K − 1 K2SO4

https://dl.doubtnut.com/l/_wnCIWjiUWTg5
https://dl.doubtnut.com/l/_5biF8bKAaBod
https://dl.doubtnut.com/l/_zVQ8HLZMBkZN
https://dl.doubtnut.com/l/_I6Vtqc6I9Cub


Watch Video Solution

101. 3.9 g of benzoic acid dissolved in 49 g of benzene shows a depression

in freezing point of 1.62 K. Calculate the van't Ho� factor and predict the

nature of solute (associated for dissociated). 

Watch Video Solution

(Given : Molar mass of benzoic acid = 122 g mol − 1, Kf  for benzene = 4.9 K

102. A  aqueous solution of  freezes ar .

What is the apparent percentage of dissociation?  for water 

Watch Video Solution

0.01m K3[Fe(CN)6] −0.062∘C

[Kf = 1.86]

103. Phenol associates in benzene to a certain extent to form a dimer. A

solution containing  kg phenol in 1 kg of benzene has its

freezing pint depressed by 0.69 K. Calculate the fraction of phenol that

has dimerised. .

20 × 10− 1

Kf   for benzene = 5.12  kg mol − 1k

https://dl.doubtnut.com/l/_I6Vtqc6I9Cub
https://dl.doubtnut.com/l/_pTW8uCoXTDBs
https://dl.doubtnut.com/l/_qwERXXLD4q1i
https://dl.doubtnut.com/l/_xkJybxQWGcY8


Watch Video Solution

104. Out of the following three solutions, which has the highest freezing

point and why ? 

(a) 0.1 M urea (b)  (c) 

Watch Video Solution

0.1MBaCl2 0.1MNa2SO4

105. Which of the following solutions have highest boiling point and why

? (a) 1M glucose (b) 1 M KCl (c) 1 M aluminium nitriate

Watch Video Solution

106. A aqueous solution containing 1.248 g of barium chloride (molar

mass ) in 100 g of water boids at .

Calculate the degree of dissociation of

.

W t h Vid S l ti

= 208.34 g mol − 1 100.0832∘C

BaCl2(Kb  for water  = 0.52 K kg mol − 1)

https://dl.doubtnut.com/l/_xkJybxQWGcY8
https://dl.doubtnut.com/l/_PCiQLQ6WXpXL
https://dl.doubtnut.com/l/_iU8L51GHdJWt
https://dl.doubtnut.com/l/_tWCm2SePZ06i


Watch Video Solution

107. A decimolar solution of potassium ferrocyanide is  dissociated

at 300K. Calculate the osmotic pressure of the solution.

Watch Video Solution

50 %

(R = 8.314 J K− 1mol − 1).

108. On a certain hill station, pure water is found to boil at . How

many grams of NaCl must be added to 2 kg of water so that it boils at

?

Watch Video Solution

95∘C

100∘C

109. Depression in freezing point of 0.1 molal solution of HF is .

Calculate percentage degree of dissociation of HF.

.

Watch Video Solution

−0.201∘C

(Kf = 1.86Kkgmol− 1)

https://dl.doubtnut.com/l/_tWCm2SePZ06i
https://dl.doubtnut.com/l/_UYRIo1pUMz3w
https://dl.doubtnut.com/l/_M7YNpdUWdmYd
https://dl.doubtnut.com/l/_fBNrjVsAitNH


110. Calculate the freezing point depression expected for  m

aqueous solution of  . If this solution actually freezes at 

 , what would be the value of Van't Ho� factor ? 

(  for water is ) .

Watch Video Solution

0.0711

Na2SO4

−0.320∘C

Kf 1.86∘Cmol− 1

111. Calculate the boiling point of a solution containing  of benzoic

acid in  of carbon disulphide assuming  dimerization of the acid.

The boiling point and  of  are  and .

Watch Video Solution

0.61g

50g 84 %

Kb CS2 46.2∘C 2.3kgmol− 1

112. What mass of  be dissolved in 

 of water to tower the freezing point by ? The freezing point

depression constant, , for water is . Assume van't Ho�

factor for  is .

NaCI(molar mass = 58.5gmol− 1)

65g 7.5∘C

Kf 1.86Kkgmol− 1

NaCI 1.87

https://dl.doubtnut.com/l/_fBNrjVsAitNH
https://dl.doubtnut.com/l/_uwXn7kpSKymJ
https://dl.doubtnut.com/l/_OKB0TPYjp9Yw
https://dl.doubtnut.com/l/_OEf7iUmjBALY


ADVANCED PROBLEMS (FOR COMPETITIONS)

Watch Video Solution

113. Calculate the boiling point of a solution prepared by adding 15.00 g

of NaCl to 250 g of water .  K kg  and molar mass of

NaCl = 58.44 g )

Watch Video Solution

(Kb = 0.512 mol− 1

mol− 1

114. Calculate the freezing point of solution when 1.9 g of  (M = 

) was dissolved in 50 g of water, assuming  undergoes

complete ionization ( )

Watch Video Solution

MgCl2

95 g mol − 1 MgCl2

Kf  for water = 1.86 K kg mol − 1

https://dl.doubtnut.com/l/_OEf7iUmjBALY
https://dl.doubtnut.com/l/_7r6PtcRnIDli
https://dl.doubtnut.com/l/_DYA4wHzuiPrt


1. Two solution of  of molarities x and y are mixed in the ratio of 

 to form a solution of molarity . If they are mixed in the

ratio of , they form a solution of molarity . Given 

, then  is

Watch Video Solution

H2SO4

V1mL : V2mL M1

V2mL : V1mL M2

V1 /V2 = > 1 and =
x

y

M1

M2

5

4
x : y

2. You are given one litre each of 0.5 M HCl and 0.2 M HCl. Calculate the

ratio in which they should be mixed so as to give maximum volume of 0.4

M HCl. What will be this volume ?

View Text Solution

3. A beaker containing  sugar in  water and another containing 

 sugar in  water are placed under a bell-jar and allowed to stand

until equilibrium is reached. How much water will be transferred from one

beaker to other?

Watch Video Solution

20g 100g

10g 100g

https://dl.doubtnut.com/l/_aT8Yj1szUxAC
https://dl.doubtnut.com/l/_w7sXsJ0DFtaq
https://dl.doubtnut.com/l/_4Vf4czzHOMSV


Watch Video Solution

4. Vapour pressure of a saturated solution of a sparingly soluble salt

 is 31.8 mm of Hg at . If vapour pressure of pure water is 31.9

mm of Hg at , calculate the solubility product of  at .

Watch Video Solution

A2B3 40∘
C

40∘
C A2B3 40∘

C

5. The molar volume of liquid bezene (density ) increase

by a factor of  as it vaporises at  and that of liquid toluene

(density ) increases by a factor of  at . A solution

of benzene and tuluene at  has a vapour pressure of  torr. Find

the mole fraction of benzene in the vapour above the solution.

Watch Video Solution

= 0.877gmL− 1

2750 20∘C

0.867gmL− 1 7720 20∘C

20∘C 46.0

6. At , the osmotic pressure of urea solution is .The solution

is diluted and the temperature is raised to .when the osmotic

10∘C 500mm

25∘C

https://dl.doubtnut.com/l/_4Vf4czzHOMSV
https://dl.doubtnut.com/l/_HYN0zUnBzV1F
https://dl.doubtnut.com/l/_04vFvwnxBvIW
https://dl.doubtnut.com/l/_FUViSPSkc6ap


pressure is found to be . Determine the extent of dilution.

Watch Video Solution

105.3mm

7. Insulin  is dissolved in a suitable solvent and the osmotic

pressure  of solutions of various concentrations  is

measured at . The slope of a plot of  against  is found to be 

. The molecular weight of insulin is:

Watch Video Solution

(C2H10O5)n

(π) (g/cm3)C

20∘C π C

4.65 × 10− 3

8. What is the ratio by weight of NaF and NaI which when dissolved in

water produces the same obtained on evaporation of the salt solution is

0.48 g per 100 mL of solution evaporataed. Assume complete dissociation

of the salts.

Watch Video Solution

https://dl.doubtnut.com/l/_FUViSPSkc6ap
https://dl.doubtnut.com/l/_z5NjuGexIiUy
https://dl.doubtnut.com/l/_QXLW9DFqXosD


9. If boiling point of an aqueous solution is . What is its freezing

point? Given latent heat of fusion and vaporization of water are 

and  respectively.

Watch Video Solution

100.1∘C

80calg− 1

540calg− 1

10. 1000gm of sucrose solution in water is cooled to . How much

of ice would be separated out at this temperature, if the solution started

to freeze at . Express your answer in gram. 

Watch Video Solution

−0.5∘C

−0.38∘C

(KfH2O = 1.86Kmol − 1kg)

11. A solution containing 0.1 mole of naphthalene and 0.9 mole of benzene

is cooled out until some benzene freeze out. The solution is then

decanted o� from the solid and warmed upto 353 K where its vapour

pressure was found to be 670 torr. The freezing point and boiling point of

benzene are 278.5 K and 353 K respectively and its and its enthalpy of

https://dl.doubtnut.com/l/_txpRPNqLOHIl
https://dl.doubtnut.com/l/_5gybDGBChSxJ
https://dl.doubtnut.com/l/_S45L5LhXuFAt


fusion is . Calculate the temperature to which the

solution was cooled originally and the amount of benzene that must have

frozen out. Assume ideal behaviour.

View Text Solution

10.67  kJ mol − 1

12. 1 g of a monobasic acid when dissolved in 100 g of water lowers the

freezing point by  of the same acid when dissolved and

titrated required 15.1 mL of N/10 alkali solution. Calculate the degree of

dissociation of the acid.

View Text Solution

0.168∘C.0.2g

13. A solution of monobasic acid with molarity M has a freezing

point depression of . Calculate  of the acid (Molal depression

constant of water is )

Watch Video Solution

3 × 10− 2

0.06∘C pKa

1.86∘C /m

https://dl.doubtnut.com/l/_S45L5LhXuFAt
https://dl.doubtnut.com/l/_OiUgCt73pmF2
https://dl.doubtnut.com/l/_LVPVKxjkE37i
https://dl.doubtnut.com/l/_8FVvjKuOEP8K


TEST YOUR GRIP (MULTIPLE CHOICE QUESTIONS)

14. A certain mass of a substance when dissolved in  lowers the

freezing point by . The same mass of solute dissolved in  of

water lowers of the freezing point by . If the substance has

normal molecular weight in benzene and is completely dissocited in

water, into how many ions does it dissocite in water ?  for  and 

 are  and  respectively.

Watch Video Solution

100gC6H6

1.28∘C 100g

1.40∘C

Kf H2O

C6H6 1.86 5.12Kmol− 1kg

15. An organic liquid A (immiscible with water) when boiled together with

water, the boiling point is  at which the partial vapour pressure of

water is 526 mm Hg. The atmospheric pressure is 736 mm Hg. The weight

ratio of the liquid and water collected is 2.5 : 1. Calculate the molecular

weight of the liquid.

Watch Video Solution

90∘C

https://dl.doubtnut.com/l/_8FVvjKuOEP8K
https://dl.doubtnut.com/l/_KZ6mxD0YptXP
https://dl.doubtnut.com/l/_O20J255NB4pO


1. Brass is

A. Solid solution

B. Liquid solution

C. Gas solution

D. All of these

Answer: D

Watch Video Solution

2. 200 ml of water is added of 500 ml of 0.2 M solution. What is the

molarity of this diluted solution?

A. 0.5010 M

B. 0.2897 M

C. 0.7093 M

D. 0.1428 M

https://dl.doubtnut.com/l/_O20J255NB4pO
https://dl.doubtnut.com/l/_Lj5fDvTucimu


Watch Video Solution

3. In which mode of expression, the concentration of a solution remains

independent of temperature?

A. Molarity

B. Normality

C. Formallity

D. Molality.

Watch Video Solution

4. Increasing the temperature of an aqueous solution wil case

A. decrease in molality

https://dl.doubtnut.com/l/_Lj5fDvTucimu
https://dl.doubtnut.com/l/_jGPa9QpiiW4R
https://dl.doubtnut.com/l/_i9UniTcBqqrJ


B. decrease in molarity

C. decrease in mole fraction

D. decrease in  w/w.

Answer: B

Watch Video Solution

%

5. Molarity of liquid HCl with density equal to 1.17g/cc is

A. 36.5

B. 18.25

C. 32.05

D. 

Watch Video Solution

42.10

https://dl.doubtnut.com/l/_i9UniTcBqqrJ
https://dl.doubtnut.com/l/_evE5v22QfMvG


6. 5mL of  of  and 30 mL of  are

mixed together and volume made to one litre. The normality of the

resulting solution is

A. N/5

B. N/10

C. N/20

D. N/40

Watch Video Solution

NHCI, 20mL N /2H2SO4 N /3HNO3

7. Which one of the following gases has the lowest value of Henry law

constant ?

A. 

B. 

N2

He

https://dl.doubtnut.com/l/_IRt9F8do4EVt
https://dl.doubtnut.com/l/_MTt7IXJUniNj


C. 

D. 

Answer: D

Watch Video Solution

H2

CO2

8. An aqueous solution of methanol in water has vapour pressure

A. equal to that of water

B. equal to that of methanol

C. more than that of water

D. less than that of water

Watch Video Solution

https://dl.doubtnut.com/l/_MTt7IXJUniNj
https://dl.doubtnut.com/l/_mwnJerDpgJ4E


9. 12.0 g urea is dissolved in 1 litre of water and 68.4 g sucrose is dissolved

in 1 litre of water. The relative lowering of vapour pressure of urea

solution is

A. greater than sucrose solution

B. less than sucrose solution

C. double that of sucorse solution

D. equal to that of sucrose solution.

Watch Video Solution

10. Formation of a solution from two componets can be considered as :

(i) pure solvent  separated solvent molecules,   

(ii) Pure solute separated molecules,  

(iii) separated solvent and solute molecules solution,   

solution so formed will be ideal if :

→ △ H1

→ △ H2

→ △ H3

https://dl.doubtnut.com/l/_bLz8mw41LxDv
https://dl.doubtnut.com/l/_UzXOviSWsh4o


A. 

B. 

C. 

D. 

Watch Video Solution

ΔHsoln = ΔH1 + ΔH2 + ΔH3

ΔHsoln = ΔH1 + ΔH2 − ΔH3

ΔHsoln = ΔH1 − ΔH2 − ΔH3

ΔHsoln = ΔH3 − ΔH1 − ΔH2

11. The system that forms maximum boiling azeotrope is

A. carbon disulphide-acetone

B. benzene-toluene

C. acetone-chloroform

D. n-hexane - n-heptane

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UzXOviSWsh4o
https://dl.doubtnut.com/l/_MECyPyquJio8


12. The molal freezing point constant for water is . Therefore,

the freezing point of 0.1 M NaCl solution in water is expected to be:

A. 

B. 

C. 

D. 

Watch Video Solution

1.86∘C /m

−1.86∘C

−0.186∘C

−0.372∘C

+0.372∘C

13. What is the osomotic pressure of a  sucrose 

 solution at ?  

(Molar gas constant, R )

A. 4870 Pa

B. 4.87 Pa

0.0020 mol dm − 3

(C12H22O11) 20∘C

= 8.314 JK− 1mol − 1

https://dl.doubtnut.com/l/_R7XkBzYRPgGR
https://dl.doubtnut.com/l/_vCsFFYSm4XiK


C. 0.00487 Pa

D. 0.33 Pa

Watch Video Solution

14. Camphor is often used in molecular mass determination because

A. it is readily available

B. it has a very high cryoscopic constant

C. it is volatile

D. it is solvent for organic substances

Watch Video Solution

https://dl.doubtnut.com/l/_vCsFFYSm4XiK
https://dl.doubtnut.com/l/_MzB72cWmlX8n


15. A  solution of cane sugar (molar mass = )is isotonic with of

a solution of an known solute.The molar mass of unknown solute in

g/mol is

A. 136.2

B. 171.2

C. 68.4

D. 34.2

Watch Video Solution

5 % 342 1 %

16. The osmotic pressure of 0.1 M aqueous solution of NaCl is …………….

Osmotic pressure of 0.1 M aqueous solution of glucose

A. equal to

B. less than

https://dl.doubtnut.com/l/_3edE7umkS5su
https://dl.doubtnut.com/l/_dAdQX2KVj0Ml


C. half of

D. nearly double

Watch Video Solution

17. Ethylene glycol is used as an antifreeze in a cold climate. Mass of

ethylene glycol which should be added to 4 kg of water to prevent it from

freezing at  will be  for water , and molar

mass of ethylene glycol 

A. 204.30g

B. 400.00 g

C. 304.60 g

D. 804.32 g

Watch Video Solution

−6∘C (Kf = 1.86Kkgmol− 1

= 62gmol− 1)

https://dl.doubtnut.com/l/_dAdQX2KVj0Ml
https://dl.doubtnut.com/l/_3xPT8RtM5lWn


18. If an aqueous solution of glucose allowed to freeze then crystal of

which will be separated out �rst

A. glucose

B. water

C. both of these

D. none of these

Answer: B

Watch Video Solution

19. If sodium sulphate is considered to be completely dissociated into

cations and anions in aqueous solution,the change in freezing point of

water ,when mole of sodium sulphate is dissoved in  kg of

water,is 

A. 0.0744 K

(ΔTf) 0.01 1

(Kf = 1.86Kkgmol− 1)

https://dl.doubtnut.com/l/_7mLfoxq0bUL6
https://dl.doubtnut.com/l/_arn8rrCCkXgb


B. 0.0186 K

C. 0.0372 K

D. 0.0558 K

Watch Video Solution

20. Which of the following 0.1 m aqueous solution is likely to have the

highest boiling points ?

A. 

B. KCl

C. Glucose

D. Urea

Watch Video Solution

Na2SO4

https://dl.doubtnut.com/l/_arn8rrCCkXgb
https://dl.doubtnut.com/l/_3nRu0eGMLmB1
https://dl.doubtnut.com/l/_UZkVNY4fdvkx


21. Four solutions of  with the following concentration 0.1 m, 0.01

m, 0.001 m and 0.0001 m are available. The maximum value of Van’t Ho�

factor (i) will be of:

A. 0.0001 m solution

B. 0.001 m solution

C. 0.01 m solution

D. 0.1 m solution

Watch Video Solution

K2SO4

22. The Van't Ho� factor for a dillute aqueous solution of glucose is

A. 0.1

B. 1

C. 0.01

D. none of these

https://dl.doubtnut.com/l/_UZkVNY4fdvkx
https://dl.doubtnut.com/l/_TVYEXMzU7QUe


Answer: B

Watch Video Solution

23. The depression in freezing point for  urea,  glucose and

 are in the ratio

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

1m 1m

1mNaCl

1: 2: 3

3: 2: 2

1: 1: 2

24. The van't Ho� factor  for a compound which undergoes dissociation

in one solvent and association in other solvent is respectively.

i

https://dl.doubtnut.com/l/_TVYEXMzU7QUe
https://dl.doubtnut.com/l/_edOJ6eTSXy2E
https://dl.doubtnut.com/l/_RPIdu8uhifKs


A. Greater than one and greater than one

B. Less than one and greater than one

C. Less than one and less than one

D. Greater than one and less than one

Watch Video Solution

25. The solubility of a substance in ether is  . 

The distribution coe�cient of the substance in ether - water mixture is 4.

The solubility of the substance in ether is

A. 

B. 

C. 

D. 

2.0 × 10− 3M

3.0 × 10− 4M

5.0 × 10− 4M

6.0 × 10− 4M

8.0 × 10− 4M

https://dl.doubtnut.com/l/_RPIdu8uhifKs
https://dl.doubtnut.com/l/_kZBoVCDx6np5


TEST YOUR GRIP (FILL IN THE BLANKS)

Watch Video Solution

1. Hydrated salts are solution of …………………in…………………..

Watch Video Solution

2. Molaliry of a solution is …………..of the solute in …………………..of the …………… .

Watch Video Solution

3. An ionic compound dissolves in water if …………. Energy is greater

than……………energy.

Watch Video Solution

https://dl.doubtnut.com/l/_kZBoVCDx6np5
https://dl.doubtnut.com/l/_YM9vRFM0p6De
https://dl.doubtnut.com/l/_s6U4XPtpdB1m
https://dl.doubtnut.com/l/_RkxQBaXrwnPc


4. Solubility of gases in liquids decreases with rise in temperature

because dissolution is an:

Watch Video Solution

5. The temperature above which  shows a change in

behaviour in the solubility is called……. .

Watch Video Solution

Na2SO4.10H2O

6. At the same temperature, nitrogen gas is …………..soluble in water than

oxygen.

Watch Video Solution

7. According to Henry's law, the plot of …………………versus………………..is linear

with slope equal to ……………… .

https://dl.doubtnut.com/l/_vJfmVdd6bG2k
https://dl.doubtnut.com/l/_yH6A8EIAOBNL
https://dl.doubtnut.com/l/_lWGhJbHtRTPD
https://dl.doubtnut.com/l/_yP4Yoim5iyqZ


Watch Video Solution

8. Assertion. Greater the value of Henry's constant of a gas in a particular

solvent, greater is the solubility of the gas at the same pressure and

temperature. 

Reason. Solubility of a gas is directly propportional to its Henry's

constant at the same pressure and temperature.

Watch Video Solution

9. In deep sea diving, the disease called bends or decompression sickness

is caused due to dissolution of ……………….in the blood.

Watch Video Solution

10. For breathing. Deep-sea divers use a mixture of dioxygen and

Watch Video Solution

https://dl.doubtnut.com/l/_yP4Yoim5iyqZ
https://dl.doubtnut.com/l/_yJKTFv0SSSH8
https://dl.doubtnut.com/l/_KEIkswFDh1Fb
https://dl.doubtnut.com/l/_tMyE28RzL5aR


11. At altitude, concentration of oxygen in the blood is low. People feel

weak and unable to think properly. This disease is called…………….. .

Watch Video Solution

12. The variation of vapour pressure with temperature is quantitatively

studied by ……………equation.

Watch Video Solution

13. For a non-ideal solution,  and  are zero.

Watch Video Solution

ΔmixV ΔmixH

14. What are constant boiling mixture called?

Watch Video Solution

https://dl.doubtnut.com/l/_RVqsirSTNe5u
https://dl.doubtnut.com/l/_gdeBFszZ8WPa
https://dl.doubtnut.com/l/_0R4jr1nfjU0c
https://dl.doubtnut.com/l/_DsVImcQ114f4
https://dl.doubtnut.com/l/_5Z4u5vM06uSh


15. Assertion (A): Non-ideal solutions form azeotropic mixture. 

Reason (R ): The boiling point of an azeotropic mixture is only higher

than boiling points of both components.

Watch Video Solution

16. The exact formula which can be applied to dilute as well as

concentrated solutions is  where x is ………………. .

Watch Video Solution

=
p∘ − ps

x

n2

n1

17. The lowering of vapour pressure of a solvent by the addition of a non-

volatile solute to . It , is directly proportional to _______.

Watch Video Solution

18. In osmosis , the net movement of solvent molecules is

W h Vid S l i

https://dl.doubtnut.com/l/_5Z4u5vM06uSh
https://dl.doubtnut.com/l/_Yry3OznPp2Bv
https://dl.doubtnut.com/l/_yUvBlMFyvY74
https://dl.doubtnut.com/l/_ARSGrH5oEivO


Watch Video Solution

19. Osmotic pressure is the minimum pressure that has to be applied on

the …………..to prevent that entry of………..from …………………….to……………… .

Watch Video Solution

20. What will happen if pressure greater than the osmotic pressure is

applied on the solution separated by a semi-permeable membrane from

the solvent?

Watch Video Solution

21. Desalination of sea water is based on the phenomenon.............

Watch Video Solution

https://dl.doubtnut.com/l/_ARSGrH5oEivO
https://dl.doubtnut.com/l/_BYqpaaNHKbqH
https://dl.doubtnut.com/l/_JyrGy9xbS7ZP
https://dl.doubtnut.com/l/_5o7xGDArbtQC


22. The semipermeable membrane generally used in the reverse osmosis

is made up of …………… .

Watch Video Solution

23. Solutions having the same osmotic pressure are called:

Watch Video Solution

24. The rupturing of a plant or animal cell due to �ow of water into it is

called ………………. .

Watch Video Solution

25. Shrinking of a plant cell in a hypertonic solution is called ...................

Watch Video Solution

https://dl.doubtnut.com/l/_wJCr652dtGVm
https://dl.doubtnut.com/l/_eCXSQss3SneN
https://dl.doubtnut.com/l/_g39R8eBFxcCK
https://dl.doubtnut.com/l/_JUk5Rd95O7LA
https://dl.doubtnut.com/l/_s8KW6pOOjS1h


26. Red blood cells (RBC) are isotonic with ……………..  solution.

Watch Video Solution

% NaCl

27. A solution which has lower osmotic pressure compared to that of

other solution is called …….. .

Watch Video Solution

28. People taking lot of salt experience pu�ness or swelling of the body

due to

Watch Video Solution

29. The best colligative property used for the determination of molecular

mases of polymers is :

Watch Video Solution

https://dl.doubtnut.com/l/_s8KW6pOOjS1h
https://dl.doubtnut.com/l/_ENQTDI9lu0WY
https://dl.doubtnut.com/l/_X4e66P5CWiZW
https://dl.doubtnut.com/l/_ScZh8t5M8ddN


30. The vapour pressure of water at  is ……………..bar .

Watch Video Solution

100∘C

31. The molal elevation constant of water is …………… while that of benzene

is ………………. .

Watch Video Solution

32. The molal depression constant of water is …………….while that of

benzene is ……………… .

Watch Video Solution

33. Rast method is based upon the use of …………………..as solvent whose

molal depression constant is ……………… .

Watch Video Solution

https://dl.doubtnut.com/l/_ScZh8t5M8ddN
https://dl.doubtnut.com/l/_BH4RmycAEfyg
https://dl.doubtnut.com/l/_7uLILlELM9Oi
https://dl.doubtnut.com/l/_5yJEfW3FyFq4
https://dl.doubtnut.com/l/_JO60KLgwxMso


Watch Video Solution

34. van't Ho� factor is the ratio of ……………..molecular mass to ……………

molecular mass.

Watch Video Solution

35. If van't Ho� factor is less than unity, this shows that the solute

undergoes ……………..in the solution.

Watch Video Solution

36. In terms of osmotic pressure  and volume of the solution (V)

containing n moles of the solute, van't Ho� factor (i) at temperature T =

…………….. .

Watch Video Solution

(π)

https://dl.doubtnut.com/l/_JO60KLgwxMso
https://dl.doubtnut.com/l/_IZAYYBgYVI9D
https://dl.doubtnut.com/l/_4rL0bcWppMtg
https://dl.doubtnut.com/l/_PJ97bUm1RK4r


CONCEPTUAL QUESTIONS

1. When and why is molality preferred over molarity in handling solution

in Chemistry?

Watch Video Solution

2. What is the e�ect of temperature on molarity of a solution?

Watch Video Solution

3. Which aqueous solution has higher concentration  molar or 1 molal

solution of the same solute ?

Watch Video Solution

: 1

4.  cc of solution having molarity  is diluted to have molarity  

. Derive expression (in terms of  for the  

V1 M1

M2 M1, M2 and V1)

https://dl.doubtnut.com/l/_gJCgz1OaEtSh
https://dl.doubtnut.com/l/_EAYrJnuHNHne
https://dl.doubtnut.com/l/_w0zeHOBdt9pg
https://dl.doubtnut.com/l/_so3wdZngOCQw


volume of water required to be added.

Watch Video Solution

5. How is the molality of a solution di�erent from its molarity?

Watch Video Solution

6. Why the solubility of Glauber,s salt  �rst increases up

to  and then decreases ?

Watch Video Solution

(Na2SO410H2O)

32.4∘C

7. Which of the following is not a substitutional solid?

Watch Video Solution

https://dl.doubtnut.com/l/_so3wdZngOCQw
https://dl.doubtnut.com/l/_EkN7R1rCOhTf
https://dl.doubtnut.com/l/_fmSfGFXGlMnT
https://dl.doubtnut.com/l/_4SUoTzUW4pPU


8. How is the solubility of gases in water related with their Henry's

constants at the same presssure and temperature?

Watch Video Solution

9. Value of Henry's constant …

Watch Video Solution

KH

10. At a same temperature , hydrgone is more soluble in water than

helium . Which of them will have a higher value of  and why ?

Watch Video Solution

KH

11. Helium - oxygen mixture is used by deep sea divers in preference to

nitrogen-oxygen mixture, because

Watch Video Solution

https://dl.doubtnut.com/l/_nn37nsPiOB6Q
https://dl.doubtnut.com/l/_u8hdvTmOmedn
https://dl.doubtnut.com/l/_CElk4iTrc7Ho
https://dl.doubtnut.com/l/_jcLNXyo0gWwV


12. Why is the vapour pressure of liquid constant at a constant

temperature ?

Watch Video Solution

13. Why vapour pressure of a liquid decreases when a non  volatile

solute is added to it ?

Watch Video Solution

−

14. The bottle of liquid ammonia is generally cooled before opening the

seal. Assign reson.

Watch Video Solution

https://dl.doubtnut.com/l/_jcLNXyo0gWwV
https://dl.doubtnut.com/l/_Oqzrkk0q5UMd
https://dl.doubtnut.com/l/_mvXXQFffbhvX
https://dl.doubtnut.com/l/_8QephwLiSTUD


15.  of liquid  was mixed with  of liquid . The volume of the

resulting solution was found to be `19.9ml what do you conclude?

Watch Video Solution

10ml A 10ml B

16. Two liquids  and  on mixing produce a warm solution. Which type of

deviation from Raoult's law does it show?

Watch Video Solution

A B

17. Why does a solution of ethanol and cyclohexane show positive

deviation from Raoult's law?

Watch Video Solution

18. 2 g each of the solutes A and B ( mol mass of A gt B) 

are dissolved separately in 20 g each of the same solvent C. Which 

https://dl.doubtnut.com/l/_mPRVW2wmHJnM
https://dl.doubtnut.com/l/_NxZPzAODw0YM
https://dl.doubtnut.com/l/_johRR7vE4kb1
https://dl.doubtnut.com/l/_39AMb7q2DjN2


will show gr eater lowering of vapour pressure and why ?

Watch Video Solution

19. Outer hard shells of two eggs are removed. One of the eggs is placed

in pure water and the other is placed in saturated solution of sodium

chloride. What will be observed and why?

Watch Video Solution

20. A peeled egg swells when dipped in water while shrinks in saturated

brine solution. Why?

Watch Video Solution

21. What do you expect to happen when red blood corpuscles 

are placed in  solution and  solution ?

Watch Video Solution

(RBCs)

(a)0.5 % NaCl (b)1 % NaCl

https://dl.doubtnut.com/l/_39AMb7q2DjN2
https://dl.doubtnut.com/l/_ycjmxTaoRbyo
https://dl.doubtnut.com/l/_k05u8qoqHdiu
https://dl.doubtnut.com/l/_jSV8RxQppDbC


22. Given in the adjacent Fig. is the sketch of a plant for carrying out a

process :   

 

(i) Name the process occurring in the above plant.

View Text Solution

Papplied > π

23. Given in the adjacent Fig. is the sketch of a plant for carrying out a

process :   

 

(ii) To which container does the net �ow of solvent take place?

View Text Solution

Papplied > π

24. Given in the adjacent Fig. is the sketch of a plant for carrying out a

process :   Papplied > π

https://dl.doubtnut.com/l/_jSV8RxQppDbC
https://dl.doubtnut.com/l/_ux2pdVvslTGz
https://dl.doubtnut.com/l/_oRWhyuXMfpJ3
https://dl.doubtnut.com/l/_RO9dJhSnX8J9


 

(iii) Name one SPM which can be used in this plant.

View Text Solution

25. Given in the adjacent Fig. is the sketch of a plant for carrying out a

process :   

 

(iv) Give one practical use of the plant.

View Text Solution

Papplied > π

26. When dehydrated fruits and vegetables are placed in water, they

slowly swell and return to original form. Why? Would a temperature

increase accelerate the process? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_RO9dJhSnX8J9
https://dl.doubtnut.com/l/_pE23eD5z7or9
https://dl.doubtnut.com/l/_C6P7sODmVVfl


27. Why does the use of pressure cooker reduce cooking time ?

Watch Video Solution

28. What will happen to the boiling point of a solutin if the weight of the

solute dissolved is doubled but the weight of solvent taken is halved ?

Watch Video Solution

29. Why is camphor preferred as a solvent for measuring the molecular

mass of naphthalene by Rast method?

Watch Video Solution

30. Why is camphor preferred in the determination of  ?

Watch Video Solution

ΔTf

https://dl.doubtnut.com/l/_NK89aFic1UJF
https://dl.doubtnut.com/l/_t7Av60HZPvCO
https://dl.doubtnut.com/l/_LbQF43iypuTS
https://dl.doubtnut.com/l/_DwnmejDPmhCG
https://dl.doubtnut.com/l/_zmYNjmqwHkW4


31. Why boiling point of water is increased on addition of sodium chloride

into it ?

Watch Video Solution

32. Two liquids A and B boil and respectivly. Which of them

has a higher vapour pressre at  ?

Watch Video Solution

145∘C 190∘C

80∘C

33. Sodium chloride solution freezes at lower temperature then water but

boils at higher temperature than water. Explain.

Watch Video Solution

34. Match the following if the molecular weights of X,Y and Z are the

same. 

https://dl.doubtnut.com/l/_zmYNjmqwHkW4
https://dl.doubtnut.com/l/_7n8Kr8LylszJ
https://dl.doubtnut.com/l/_XltuprkFqzdk
https://dl.doubtnut.com/l/_r5ydELN3xY9l


Watch Video Solution

35. What freezes out �rst when a solution of common salt is cooled?

Watch Video Solution

36. What is de-icing agent because it lowers the freezing point of water to

such an extent that it does not freeze to from ice. Hence, it is used to

clear snow from roads.

Watch Video Solution

37. Out of 1 M glucose and 2 M glucosee, which one has a higher boiling

point why ? 

https://dl.doubtnut.com/l/_r5ydELN3xY9l
https://dl.doubtnut.com/l/_zVLod7MluEWo
https://dl.doubtnut.com/l/_FC7wfcM7eehc
https://dl.doubtnut.com/l/_gETQYPE3Wnrf


Whay happens when the external pressure applied becomes more than

the osmotic presure os solution ?

Watch Video Solution

38. 0.01 M solution of KCl and  are separately prepared in water.

The freezing point of KCl is found to be . What is the freezing point

of  aq. Solution if it is completely ionized?

Watch Video Solution

CaCl2

−2∘C

CaCl2

39. Why is depression of freezing point of 0.1 M sodium chloride solution

nearly twice that of 0.1 M glucose solution?

Watch Video Solution

40. Explain why equimolar aqueous solution chloride and sodium

sulphate are not isotonic?

https://dl.doubtnut.com/l/_gETQYPE3Wnrf
https://dl.doubtnut.com/l/_aiyQVWGQ5hqP
https://dl.doubtnut.com/l/_bIUQOmKWkcoj
https://dl.doubtnut.com/l/_cvorNsbTtUHp


NCERT (QUESTIONS AND EXERCISES WITH ANSWERS)

Watch Video Solution

41. Why melting point of a substance is used as a criterion for testing the

purity of the substance.

Watch Video Solution

1. Calculate the mass percentage of benzene  and carbon

tetrachloride  if  of benzene is dissoved in  of carbon

tetrachloride.

Watch Video Solution

(C6H6)

(CCl4) 22g 122g

2. Calculate the mole fraction of benzene in solution containing  by

mass in carbon tetrachloride.

W t h Vid S l ti

30 %

https://dl.doubtnut.com/l/_cvorNsbTtUHp
https://dl.doubtnut.com/l/_XukARhIIB2dZ
https://dl.doubtnut.com/l/_I5uclD9Y8Fef
https://dl.doubtnut.com/l/_SF7Q4YU1pGw9


Watch Video Solution

3. Calculate the molarity of each of the following solution : 

(a) in 4.3 L of solution  

(Atomic mass of cobalt = 58.7)

Watch Video Solution

30 g of Co (NO3)2.6H2O

4. Calculate the molarity of each of the following solution : 

 diluted to 500 mL.  

(Atomic mass of cobalt = 58.7)

Watch Video Solution

30 mL of 0.5 M H2SO4

5. Calculate the mass of urea  required in making of 

molal aqueous solution.

Watch Video Solution

(NH2CONH2) 2.5kg

0.25

https://dl.doubtnut.com/l/_SF7Q4YU1pGw9
https://dl.doubtnut.com/l/_LhKD1uyGvlOS
https://dl.doubtnut.com/l/_BFhJDklpES0A
https://dl.doubtnut.com/l/_5GaLqFe2d9Q4
https://dl.doubtnut.com/l/_IfqGajpophzl


6. Calculate the  molality,  molartiy, and  mole fraction of  if

the density of  mass  mass  aqueous  is .

Watch Video Solution

(a) (b) (c) KI

20 % ( / ) KI 1.202gmL− 1

7. , a toxic gas with rotten egg like smell, is used for the qualitative

analysis.If the solubility of  in water at  is , calculate

Henry's law constant.

Watch Video Solution

H2S

H2S STP 0.195m

8. Henry's law constant for  in water is  at .

Calculate the quantity of  in  of soda water when packed

under  pressure at .

Watch Video Solution

CO2 1.67 × 108Pa 298K

CO2 500mL

2.5atmCO2 298K

https://dl.doubtnut.com/l/_IfqGajpophzl
https://dl.doubtnut.com/l/_rmGkeslJ93SP
https://dl.doubtnut.com/l/_u88oIE5oISgK


9. The vapour pressure of pure liquids  and  is 450 and ,

respectively, at  Find out the composition of the liquid mixture if

the total vapour pressure is . Also �nd the composition of the

vapour phase.

Watch Video Solution

A B 700mmHg

350K.

600mmHg

10. Vapour pressure of pure water at  is .  of urea 

 is dissolved in  of water. Calculate the vapour

pressure of water for this solution and its relative lowering.

Watch Video Solution

298K 23.8mmHg 50g

(NH2CONH2) 850g

11. Boiling point of water at 750 mm Hg is . How much sucrose is

to be added to 500 g of water such that it boils at ? Molal

elevation constant for water is .

Watch Video Solution

99.63∘C

100∘C

0.52 K kg mol − 1

https://dl.doubtnut.com/l/_PaKZHYa2TLPe
https://dl.doubtnut.com/l/_L4mTJwE2gCX9
https://dl.doubtnut.com/l/_dpYGYFsJRWj2


NCERT EXERCISES

12. Calculate the mass of ascorbic acid  Vitamin  to be

dissolved in  of acetic acid to lower its melting poit by 

Watch Video Solution

( C, C6H8O6)

75g

1.5∘C. Kf = 3.9Kkgmol− 1

13. Calculate the osmotic pressure in pascals exerted by a solution

prepared by dissolving  of polymer of molar mass  in 

of water at .

Watch Video Solution

1.0g 185, 000 450mL

37∘C

1. De�ne the term solution. How many types of solutions are formed ?

Write brie�y about eaCHM type with an example.

Watch Video Solution

https://dl.doubtnut.com/l/_viNTbuRBQYLQ
https://dl.doubtnut.com/l/_LP1OF9vcVrnL
https://dl.doubtnut.com/l/_ZtGLuqvlixaw


2. Suppose a solid solution is formed between two substances, one whose

particles are very large and the other whose particles are very small. What

kind of solide solution is this likely to be ?

Watch Video Solution

3. De�ne the following terms   

 Mole fraction  Molality  

 Molarity `d. Mass percentage.

Watch Video Solution

:

a. b.

c.

4. Concentrated nitric acid used in the laboratory is  nitric acid by

mass aqueous solution. What should be the molarity of such a sample of

the acid if the density of the solution is ?

Watch Video Solution

68 %

1.504 g mL− 1

https://dl.doubtnut.com/l/_ZtGLuqvlixaw
https://dl.doubtnut.com/l/_DrGUXCOx6bB6
https://dl.doubtnut.com/l/_ag97FMRYyhu9
https://dl.doubtnut.com/l/_w0tfDOV524Us
https://dl.doubtnut.com/l/_vO1fy526yJxk


5. A solution of glucose in water is labelled as , what would

be the molality and mole fraction of each component in the solution? If

the density of the solution is , then what shall be the molarity

of the solution?

Watch Video Solution

10percentw/w

1.2gmL− 1

6. How many of 0.1 N HCl are required to react completely with 1 g mixture

of  containing equimolar amounts of two ?

Watch Video Solution

Na2CO3 and NaHCO3

7. A solution is obtained by mixing 300 g of  and 400 g of 

solution by mass. Calculate the mass percentage of the resultng

solution.?

Watch Video Solution

25 % 40 %

https://dl.doubtnut.com/l/_vO1fy526yJxk
https://dl.doubtnut.com/l/_bSdRzTVBhTDm
https://dl.doubtnut.com/l/_9gMW2OQKZehg
https://dl.doubtnut.com/l/_eBdakqrLDo5F


8. An antifreeze solution is prepared from  of ethylene glycol 

 and  of water. Calculate the molality of the solution. If

the density of the solution is  then what shall be the

molarity of the solution?

Watch Video Solution

222.6g

[C2H4(OH)2] 200g

1.072gmL− 1

9. A sample of drinking water was found to be severely contaminated with

chloroform, , supposed to be carcinogen. The level of

contamination was 15 ppm (by mass). 

(i) Express this in per cent by mass. 

(ii) Determine the molality of chloroform in the water sample.

Watch Video Solution

CHCl3

10. What role does the molecular interaction play in a solution of alcohol

and water ?

Watch Video Solution

https://dl.doubtnut.com/l/_eBdakqrLDo5F
https://dl.doubtnut.com/l/_mnWaSR3erYhD
https://dl.doubtnut.com/l/_kJZcy0MR7Zcm


11. Why do gases always tend to be less soluble in liquids as the

temperature is raised?

Watch Video Solution

12. State Henry's law and mention some of its imporant applications.

Watch Video Solution

13. The partial pressure of ethane over a saturated solution containing

 of ethane is 1 bar. If the solution contains  of

ethane, then what shall be the partial pressure of the gas?

Watch Video Solution

6.56 × 10− 2g 5.00 × 10− 2g

14. What is meant by positive and negative deviations from Raoult's law

and how is the sign of  related to positive and negative deviationsΔmixH

https://dl.doubtnut.com/l/_kJZcy0MR7Zcm
https://dl.doubtnut.com/l/_hMbsVchmE2PG
https://dl.doubtnut.com/l/_Bwi1yZkP2xOr
https://dl.doubtnut.com/l/_9zuqLz4CP1BH
https://dl.doubtnut.com/l/_UhlPQiu9AGzT


from Raoult's law ?

Watch Video Solution

15. An aqueous solution of  per cent  non-volatile solute exerts

a pressure of  bar at the boiling point of the solvent. What is the

molecular mass of the solute?

Watch Video Solution

2 (wt. /wt)

1.004

16. Heptane and octane form ideal solution. At 373 K, the vapour

pressures of the two liquid components are 105.2 kPa and 46.8 kPa

respectively. What will be the vapour pressure of a mixture of 26.0 g of

heptane and 35 g of octane ?

Watch Video Solution

https://dl.doubtnut.com/l/_UhlPQiu9AGzT
https://dl.doubtnut.com/l/_C98ubQXBgk4b
https://dl.doubtnut.com/l/_B5eWHNb2RpiU


17. The vapour pressure of water is  at . Calculate vapour

pressure of  molal solution of a solute in it.

Watch Video Solution

12.3kPa 300K

1

18. Calculate the mass of a non-volatile solute ( molecular mass ) which

should be dissolved in  octane to reduce its vapour pressure to 

.

Watch Video Solution

40

114g 80 %

19. A solution containing 30g of a non-volatile non-electrolyte solute

exactly in 90g water has a vapour pressure of  at 298K. Further,

18g of water is then added to solution, the new vapour pressure becomes

 at 298K. The solutions obey Raoult's law and are not dilute, molar

mass of solute is

Watch Video Solution

2.8kPa

2.9kPa

https://dl.doubtnut.com/l/_AUUq982kqVGV
https://dl.doubtnut.com/l/_Osi0v0yDQi7e
https://dl.doubtnut.com/l/_mQrgmjTBK02b


20. A  solution (by mass) of cane sugar in water has freezing point of

271 K. Calculate the freezing point of a 5% glucose (by mass) in water. The

freezing point of pure water is 273.15 K.

Watch Video Solution

5 %

21. Two elements A and B form compounds having formula  and 

. When dissolved in 20 g of benzene ( ) , 1g of  lowers the

freezing point by  whereas 1.0 g of  lowers it by  . The

molar depression constant for benzene is  . Calculate

atomic masses of A and B.

Watch Video Solution

AB2 AB4

C6H6 AB2

2.3K AB4 1.3K

5.1Kkgmol− 1

22. At ,  of glucose present per litre in its solution has an

osmotic pressure of . If the osmotic pressure of the solution is 

at the same temperature, what would be its concentration?

Watch Video Solution

300K 36g

4.98¯ 1.52¯

https://dl.doubtnut.com/l/_rwIPtAtrhrtn
https://dl.doubtnut.com/l/_mrL3M6X5Z5ke
https://dl.doubtnut.com/l/_Jc9pvkcRUbxv


Watch Video Solution

23. Suggest the most important type of intermolecular interaction in the

following pairs : 

(i) n-hexane and n-octane

Watch Video Solution

24. Suggest the most important type of intermolecular interaction in the

following pairs : 

(ii) 

Watch Video Solution

I2 and CCl4

25. Suggest the most important type of intermolecular interaction in the

following pairs : 

(iii)  and water

Watch Video Solution

NaClO4

https://dl.doubtnut.com/l/_Jc9pvkcRUbxv
https://dl.doubtnut.com/l/_yQmsbX3Aeksh
https://dl.doubtnut.com/l/_toUdDGHqQkbW
https://dl.doubtnut.com/l/_uiLEhFStjrc0


26. Suggest the most important type of intermolecular interaction in the

following pairs : 

(iv) methanol and acetone

Watch Video Solution

27. Suggest the most important type of intermolecular interaction in the

following pairs : 

(v) Acetonitrile  and acetone .

Watch Video Solution

(CH3CN) (C3H6O)

28. Based on solute  solvent interactions, arrange the following in

order of increasing solubility in octane and explain the result.

Cyclohexane, .

Watch Video Solution

−

n −

KCl, CHM3OH, CHM3CN

https://dl.doubtnut.com/l/_uiLEhFStjrc0
https://dl.doubtnut.com/l/_Xf5Dx1RjOx2D
https://dl.doubtnut.com/l/_lRYSqd3ZTJUJ
https://dl.doubtnut.com/l/_uqf45YS8ICG2


29. Amongst the following compounds, identify which are insoluble,

partially soluble and highly soluble in water 

(i) Phenol

Watch Video Solution

30. Amongst the following compounds, identify which are insoluble,

partially soluble and highly soluble in water 

(ii) toluene

Watch Video Solution

31. Amongst the following compounds, identify which are insoluble,

partially soluble and highly soluble in water 

(iii) formic acid

Watch Video Solution

https://dl.doubtnut.com/l/_ALccTs2mbcPg
https://dl.doubtnut.com/l/_XMc5AOf6z9Gl
https://dl.doubtnut.com/l/_gUofOp2S1PeT
https://dl.doubtnut.com/l/_8n7iaBM3uRQR


32. Amongst the following compounds, identify which are insoluble,

partially soluble and highly soluble in water 

(iv) ethylene glycol

Watch Video Solution

33. Amongst the following compounds, identify which are insoluble,

partially soluble and highly soluble in water 

(v) chloroform

Watch Video Solution

34. Amongst the following compounds, identify which are insoluble,

partially soluble and highly soluble in water 

(iv) pentanol

Watch Video Solution

https://dl.doubtnut.com/l/_8n7iaBM3uRQR
https://dl.doubtnut.com/l/_CuVrYywn5rOD
https://dl.doubtnut.com/l/_Ghp4RJijThMO


35. If the density of some lake water is  and contains  of 

 ions per  of water, calculate the molality of  ions in the lake.

Watch Video Solution

1.25gmL− 1 92g

Na⊕ kg Na⊕

36. If the solubility product of  is , calculate the maximum

molarity of  in aqueous solution.

Watch Video Solution

CuS 6 × 10− 16

CuS

37. Calculate the mass percentage of aspirin  in acetonitrile 

 when  of  is dissolved in  of .

Watch Video Solution

(C9H8O4)

(CHM3CN) 6.5g C9H8O4 450g CHM3CN

38. Nalorphene , similar to morphine, is used to combat  

withdrawl symptoms in narcotic users. Does of nalorphene generally 

(C19H21NO3)

https://dl.doubtnut.com/l/_2fWfnOPuz8Mt
https://dl.doubtnut.com/l/_SEIkKe9XTgaD
https://dl.doubtnut.com/l/_PBlfNkfNNJYy
https://dl.doubtnut.com/l/_HCVYOWb9r5qn


given is 1.5 mg. Calculate the mass of  aqueous solution  

required for the above does.

Watch Video Solution

1.5 × 10− 3m

39. Calculate the amount of benzoic acid  required for

preparing  of  solution in methanol.

Watch Video Solution

(C6H5COOH)

250mL 0.15M

40. The depression in freezing point of water observed for the same

amount of acetic acid, trichloroacetic acid, and tri�uoroacetic acid

increases in the order given above. Explain brie�y.

Watch Video Solution

41. Calculate the depression in the freezing point of water when 10 g of

 is added to 250 g of water. CH3CH2CHClCOOH

https://dl.doubtnut.com/l/_HCVYOWb9r5qn
https://dl.doubtnut.com/l/_Lf7WoboZf8OG
https://dl.doubtnut.com/l/_fs7iSMCAXJ2c
https://dl.doubtnut.com/l/_6LEVKy87e1BR


Watch Video Solution

Ka = 1.5 × 10− 3, Kf = 1.86  K kg mol − 1

42. 19.5 g of  is dissolved in 500 g of water. The depression

in the freezing point observed is . Calculate the van't Ho� factor

and dissociation constant of �uoroacetic acid.  for water is 

.

Watch Video Solution

CH2FCOOH

1.0∘C

Kf

1.86 K kg mol − 1

43. Vapour pressure of water at 293 K is 17.535 mm Hg. Calculate the

vapour pressure of water at 293 K when 25 g of glucose is dissoved in 450

g of water.

Watch Video Solution

https://dl.doubtnut.com/l/_6LEVKy87e1BR
https://dl.doubtnut.com/l/_HMFzNWUwS15o
https://dl.doubtnut.com/l/_PGHapiROT1af


44. Henry's law constant for the molality of methane in benzene at 298 K

is  Hg. Calculate the solubility of methane in benzene at

298 K under 760 mm Hg.

Watch Video Solution

4.27 × 105mm

45.  of liquid  molar mass  was dissolved in  of

liquid  molar mass . The vapour pressure of pure liquid 

was found to be  torr. Calculate the vapour pressure of pure liquid 

and its vapour pressure in the solution if the total vapour pressure of the

solution is 

Watch Video Solution

100g A( 140gmol− 1) 1000g

B( 180gmol− 1) B

500 A

475T or r

46. Vapour pressure of pure acetone and chloroform at 328 K are 741.8

mm Hg and 632.8 mm Hg respectively. Assuming that they form ideal

solution over the entire range of composition, plot

 as a function of . The experimentalptotal, pchloroform and pacetone xacetone

https://dl.doubtnut.com/l/_plhvOlvbl1Z5
https://dl.doubtnut.com/l/_SnwffpdgF49P
https://dl.doubtnut.com/l/_JQ9pdqbEtu7o


data observed for di�erent composition of mixture is : 

Plot this data also on the same graph paper. Indicate whether it has

positive devition or negative deviation from the ideal solution.

View Text Solution

100 × xacetone 0 11.8 23.4 36.0 50.8 58.2 64.5 72

pacetone /mm Hg 0 54.9 110.11 202.4 322.7 405. .9 454.1 52

pchloroform /mm Hg 632.8 548.1 469.4 359.7 257.7 193.6 161.2 12

47. Benzene and toluene form ideal solution over the entire range of

composition. The vapour pressures of pure benzene and toluene at 300 K

are 50.71 mm Hg and 32.06 mm Hg respectively. Calculate the mole

fraction of benzene in the vapour phase if 80 g of benzene is mixed with

100 g of toluene.

Watch Video Solution

48. The air is a mixture of a number of gases. The major components are

oxygen and nitrogen with approximate proportion of  is to  by

volume at 298 K. The water is in equilibrium with air at a pressure of 10

20 % 79 %

https://dl.doubtnut.com/l/_JQ9pdqbEtu7o
https://dl.doubtnut.com/l/_LlNyq4w119xK
https://dl.doubtnut.com/l/_SfVBOBmDISvJ


NCERT (EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTIONS)

(MULTIPLE CHOICE QUESTIONS - I)

atm. At 298 K, if the Henry's law constants for oxygen and nitrogen are

 mm and  mm respectively, calculate the

composition of these gases in water.

Watch Video Solution

3.30 × 107 6.51 × 107

49. Determine the amount of  dissolved in 2.5 litre of

water such that its osmotic pressure is 0.75 atm at .

Watch Video Solution

CaCl2(i = 2.47)

27∘C

50. Determine the osmotic pressure of a solution prepared by dissolving

 in 2 litre of water at , assuming that it is

completely dissociated.

Watch Video Solution

25 mg of K2SO4 25∘C

https://dl.doubtnut.com/l/_SfVBOBmDISvJ
https://dl.doubtnut.com/l/_7AVAwbGmruEp
https://dl.doubtnut.com/l/_BuUtSJd61RiH


1. Which of the following units is useful in relating concentration of

solution with its vapour pressure?

A. mole fraction

B. parts per million

C. mass percentage

D. molality

Answer: A

Watch Video Solution

2. On dissolving sugar in water at room temperature solution feels cool

to touch. Under which of the following cases dissolution of sugar will be

most rapid?

A. sugar crystals in cold water

B. sugar crystals in hot water

https://dl.doubtnut.com/l/_njkkVY09qdht
https://dl.doubtnut.com/l/_ETxcaA2U4OqG


C. Powdered sugar in cold water

D. Powerded sugar in hot water

Answer: D

Watch Video Solution

3. At equilibrium the rate of dissolution of a solid solute in a volatile

liquid solvent is

A. less than the rate of crystallisation

B. greater than the rate of crsystallisation

C. equal to the rate of crystallisation

D. zero

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ETxcaA2U4OqG
https://dl.doubtnut.com/l/_G4g8SpBIoZxg
https://dl.doubtnut.com/l/_RzL0JFZunp7C


4. A beaker contains a solution of substance'A' precipitation of substance

'A' takes place when small amount of 'A' is added to the solution. The

solution is………

A. saturated

B. supersturated

C. unsaturated

D. concentrated

Answer: B

Watch Video Solution

5. Maximum amount of a solid slute that can be dissolved in a speci�ed

amount of a given liquid solvent does not depend upon …….. .

A. Temperaure

B. Nature of solute

https://dl.doubtnut.com/l/_RzL0JFZunp7C
https://dl.doubtnut.com/l/_No6BAfqu5GuG


C. Pressure

D. Nature of solvent

Answer: C

Watch Video Solution

6. Low concentration of oxygen in the blood ndtissues of people living at

high altitude is due to…….

A. low temperature

B. low atmospheric pressure

C. high atmospheric pressure

D. both now temperature and high atmospheric pressure.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_No6BAfqu5GuG
https://dl.doubtnut.com/l/_IwsBp7RYwms2
https://dl.doubtnut.com/l/_dgmZ6eg40iDL


7. Considering the formation, breaking and strength of hydrogen bond,

predict which of the following mixtures will show positive deviation from

Raoult's law?

A. Benzene and acetone

B. Chloroform and acetone

C. Nitric acid and water

D. Phenol and aniline

Answer: A

Watch Video Solution

8. Colligative properties depend on ___

A. the nature of the solute particles dissolved in solution

B. the number of solute particles in solution

C. the physical properties of the solute particles dissolved in solution

https://dl.doubtnut.com/l/_dgmZ6eg40iDL
https://dl.doubtnut.com/l/_uCWbgqTlSRpp


D. the nature of solvent particles

Answer: B

Watch Video Solution

9. Which of the following aqueous solution should have the highest

boiling point ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.0 M NaOH

10 M Na2SO4

1.0 M NH4NO3

1.0 M KNO3

https://dl.doubtnut.com/l/_uCWbgqTlSRpp
https://dl.doubtnut.com/l/_C3id3NDeOiin


10. The unit of ebullioscopic constant is ………. .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Kkgmol− 1 or K(molality) − 1

molkgK − 1 or K − 1(molality)

kgmol− 1K − 1 or K − 1(molality) − 1

Kgmol− 1K − 1 or K − 1(molality) − 1

11. In coparison to a 0.01 M solution of glucose, the depression in freezing

point of a 0.01 M  solution is……

A. the same

B. about twice

C. about three times

D. about six times

MgCl2

https://dl.doubtnut.com/l/_0iDIZxUgXUJE
https://dl.doubtnut.com/l/_C9QVbG2LuwsK


Answer: C

Watch Video Solution

12. An unripe mango placed in a concentrated salt solution to prepare

pickle, shrinks because____

A. it gains water due to osmosis

B. it loses water due to reverse osmosis

C. it gains water due to reverse osmosis

D. it loses water due to osmosis

Answer: D

Watch Video Solution

13. At a given temperature, osmotic pressure of a concentrated solution

of a substance __

https://dl.doubtnut.com/l/_C9QVbG2LuwsK
https://dl.doubtnut.com/l/_FsdqLlBQAKhJ
https://dl.doubtnut.com/l/_vcsusDAEkzIA


A. is higher than that at a dilute solution

B. is lower than that of a dilute solution

C. is same as that of a dilute solution

D. can not be compared with osmotic pressure of dilute solution.

Answer: A

Watch Video Solution

14. Which of the following statements is false ?

A. Two di�erent sollutions of sucrose of same molality prepared in

di�erent solvents will have the same depression in freezing point.

B. The osmotic pressure of a solution is given by the equation

 (where C is the molarity of the solution)

C. Decreasing order of osmotic pressure for 0.01 M aqueous solutions

of barium chloride, potassium chloride, acetic acid and sucrose is

π = CRT

https://dl.doubtnut.com/l/_vcsusDAEkzIA
https://dl.doubtnut.com/l/_JqDrlwgoaQK3


D. According to Raoult's law, the vapour pressure exerted by a volatile

component of a solution is directly proportional to its mole fraction

in the solution.

Answer: A

Watch Video Solution

BaCl2 > KCl > CH3COOH >  Sucrose

15. The values of van't Ho� factors for KCl, NaCl and  , respectively ,

are ___

A. 2, 2 and 2

B. 2, 2 and 3

C. 1, 1 and 2

D. 1, 1 and 1

Answer: B

K2SO4

https://dl.doubtnut.com/l/_JqDrlwgoaQK3
https://dl.doubtnut.com/l/_Sp8tc2wezG27


Watch Video Solution

16. Which of the following statements is false ?

A. Units of atmospheric pressure and osmotic pressure are the same

B. In reverse osmosis, solvent molecules move through a

semipermeable membrane from a region of lower concentration of

solute to a region of higher concentration

C. The value of molal depression constant depends on nature of

solvent

D. Relative lowering of vapour pressure, is a dimensionless quantity.

Answer: B

Watch Video Solution

17. Value of Henry's constant …KH

https://dl.doubtnut.com/l/_Sp8tc2wezG27
https://dl.doubtnut.com/l/_ODS6a6z5yL2Z
https://dl.doubtnut.com/l/_NXER1CNrWXqi


A. increases with increase in temperature

B. decreases with increases in temperature

C. remains consant

D. �rst increases, then decreases

Answer: A

Watch Video Solution

18. The value of Henry's constant  is ……… .

A. greater for gases with higher solubility

B. greater for gases with lower solubillity

C. constant for all gases

D. not related to the solubility of gases

Answer: B

Watch Video Solution

KH

https://dl.doubtnut.com/l/_NXER1CNrWXqi
https://dl.doubtnut.com/l/_FGvqQDhHGn7K


19.

https://d10lpgp6xz60nq.cloudfront.net/physics_images/ALN_PHY_R03_E08_015

A. water will move from side (A) to side (B) if a pressure lower than

osmotic pressure is applied on piston (B) 

B. water will move from side (B) to side (A) if a pressure greater than

osmotic pressure is applied on piston (B)

C. water will move from side (B) to side (A) if a pressure equal to

osmotic pressure is applied on piston (B)

D. water will move from side (A) to side (B) if pressure equal to

osmotic pressure is applied on piston (A)

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_FGvqQDhHGn7K
https://dl.doubtnut.com/l/_mLAsLBWXRchP


20. We have three aqueous solutions of NaCl labelled as A, B and C with

concentration  M , respectively . The value of van't

Ho� factor for these solutions will be in the order :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.1M, 0.01and0.001

iA < iB < iC

iA > iB > iC

iA = iB = iC

iA < iB > iC

21. On the basic of information given below mark the Correct option

.Information:

(P)In bromoethane and choroethane mixture intermolar interactions of

A.A and B.B tupesare nearly same as A .B type intersections. 

(Q) In ethanol and acetone mixture A.A or B.B type inetermolecular

https://dl.doubtnut.com/l/_lzXfwfSoM8xe
https://dl.doubtnut.com/l/_pVayI2pWipUO


interaction are stronger than A.B type interactions. 

(R) In chloroform and acetone mixture A.A or B.B type intermolecular

interactions are weaker than A. B type interactions.

A. Solution (B) and (C) will follow Raoult's law

B. Solution (A) will follow Raoult's law

C. Solution (B) will show negative deviation from Raoult's law

D. Solution (C) will show positive deviation from Raoult's law

Answer: B

Watch Video Solution

22. Two beakers of capacity 500 mL were taken. One of these beakers,

labelled as ''A'', was �lled with 400 mL water whereas the breaker labelled

''B'' was �lled with 400 mL of 2 M solution of NaCl. At the same

temperature both the beakers were placed in closed containers of same

material and same capacity as shown in the �gure. 

 

https://dl.doubtnut.com/l/_pVayI2pWipUO
https://dl.doubtnut.com/l/_DemIMr3MiRHV


At a given temperature, which of the following statement is correct about

the vapour pressure of pure water and that of NaCl solution.

A. vapour pressure in container (A) is more than that in container (B)

B. vapour pressure in container (A) is less than that in container (B)

C. vapour pressure is equal in both the containers

D. vapour pressure in container (B) is twice the vapour pressure in

container (A)

Answer: A

View Text Solution

23. If two liquids A and B from minimum boiling azeotrope at some

speci�c composition then

A.  interactions are stronger than those between  or A − B A − A

B − B

https://dl.doubtnut.com/l/_DemIMr3MiRHV
https://dl.doubtnut.com/l/_PpfoNeG8fbzg


B. vapour pressure of solution increases because more number of

molecules of liquids A and B can escape from the solution

C. vapour pressure of solution decreases because less number of

molecules of only one of the liquids escape from the solution

D.  interactions are weaker than those between  or 

Answer: D

Watch Video Solution

A − B A − A

B − B

24. 4 L of 0.02 M aqueous solution of NaCl was diluted by adding 1 L of

water. The molality of the resultant solution is……..

A. 0.004

B. 0.008

C. 0.012

https://dl.doubtnut.com/l/_PpfoNeG8fbzg
https://dl.doubtnut.com/l/_4p4nDXHkIZOo


D. 0.016

Answer: D

Watch Video Solution

25. On the basis of information given below mark the correct option. 

Information : On adding acetone to methanol some of the hydrogen

bonds between methanol molecules breaks.

A. At speci�c composition, methanol - acetone mixture will form

minimum boiling azeotrope and will show positive deviation from

Raoult's law

B. At speci�c composition, methanol-acetone mixture forms maximum

boiling azeotrope and will show positive deviation from Raoult's law

C. At speci�c composition methanol-acetone mixture will form

minimum boiling azeotrope and will show negative deviation from

Raoult's law

https://dl.doubtnut.com/l/_4p4nDXHkIZOo
https://dl.doubtnut.com/l/_ykP0xMG8Bwfh


D. At speci�c composition methanol-acetone mixture will form

maximum boiling azeotrope and will show negative deviation from

Raoult's law

Answer: A

Watch Video Solution

26.  value for  are 

 respectively.  

Arrange these gases in the order of their increasing solubility.

A. 

B. 

C. 

D. 

Answer: C

KH Ar(g), CO2(g), HCHO(g) and CH4(g)

40.39, 1.67, 1.83 × 10− 5 and 0.413

HCHO < CH4 < CO2 < Ar

HCHO < CO2 < CH4 < Ar

Ar < CO2 < CH4 < HCHO

Ar < CH4 < CO2 < CHHO

https://dl.doubtnut.com/l/_ykP0xMG8Bwfh
https://dl.doubtnut.com/l/_hK5IGyXfE8Oq


NCERT (EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTIONS)

(MULTIPLE CHOICE QUESTIONS - II)

Watch Video Solution

1. Which of the following factor (s) a�ect the solubility of a gaseous

solute in the �xed volume of liquid solvent? 

(i) nature of solute 

(ii) temperature 

(iii) pressure

A. All of these

B. (i) only

C. (ii) and (iii) only

D. (iii) only

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_hK5IGyXfE8Oq
https://dl.doubtnut.com/l/_x5WJNXG0FmDy


2. Intermolecular forces between two benzene molecules are nearly of

same strength as those between two toluene molecules. For a mixture of

benzene and toluene, which of the following are not true?

A. 

B. 

C. These will form minimum boiling azeotrope

D. These will not form ideal solution

Answer: c,d

Watch Video Solution

ΔmixH = zero

ΔmixV = zero

3. Relative lowering of vapour pressure is a colligative property because

A. It depends on the concentration of a non-electrolyte solute in

solution and does not depend on the nature of the solute

molecules

https://dl.doubtnut.com/l/_kWU3OyJwSTDt
https://dl.doubtnut.com/l/_tJuk8yxxx0MB


B. It depends on number of particles of electrolyte solute in solution

and does not depend on the nature of the solute particles

C. It depends on the concentration of a non-electrolyte solute in

solution as on the nature of the solute molecules

D. It depends on the concentration of an electrolyte or non-electrolyte

solute in solution as well as on the nature of solute molecules

Answer: a,b

Watch Video Solution

4. van't Ho� factor (i) is given by the expression

A. 

B. 

C. 

D. 

i =
Normal molar mass

Abnormal molar mass

i =
Abnormal molar mass

Normal molar mass

i =
Observed colligative property

Calculated colligative property

i =
Calculated colligative property

Observed colligative property

https://dl.doubtnut.com/l/_tJuk8yxxx0MB
https://dl.doubtnut.com/l/_1cQbeOOB0Fsp


Answer: a,c

Watch Video Solution

5. Isotonic solutions must have the same………..

A. solute

B. density

C. elevation in boiling point

D. depression in freezing point

Answer: c,d

Watch Video Solution

6. Which of the following binary mixture will have same composition in

liquid and vapour phase?

https://dl.doubtnut.com/l/_1cQbeOOB0Fsp
https://dl.doubtnut.com/l/_K6DEnA0FhpJS
https://dl.doubtnut.com/l/_DpKkFRAvb6xx


A. Benzene - Toluene

B. Water - Nitric acid

C. Water - Ethanol

D. n-Hexane - n - Heptane

Answer: b,c

Watch Video Solution

7. In isotonic solutions …………………. .

A. solute and solvent both are same

B. osmotic pressure is same

C. solute and solvent may or may not be same

D. solute is always same, solvent may be di�erent

Answer: b,c

Watch Video Solution

https://dl.doubtnut.com/l/_DpKkFRAvb6xx
https://dl.doubtnut.com/l/_lwjv4yV28FJe


8. For a binary ideal liquid solution, the variation total vapour pressure

versus composition of solution is given by which of the curves?

A. 

B. 

C. 

D. 

Answer: a,d

Watch Video Solution

9. Colligative properties are observed when……..

A. a non-volatile solid is dissolved in a volatile liquid

B. a non-volatile liquid is dissolved in another volatile liquid

C. a gas is dissolved in non-volatile liquid

https://dl.doubtnut.com/l/_lwjv4yV28FJe
https://dl.doubtnut.com/l/_sps8VtYPhr3P
https://dl.doubtnut.com/l/_ctcMGRcYrwm6


NCERT (EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTIONS)

(SHORT ANSWER QUESTIONS)

D. a volatile liquid is dissolved in another volatile liquid

Answer: a,b

Watch Video Solution

1. Components of a binarey mixture of two liquids A and B were being

separted by distillation. After some time separation of components

stopped and composition of vapour phase vecame same as that of liquid

phase. Both the components stated coming in the distillate. Explain why

this happened ?

Watch Video Solution

2. Explain in why on addition of 1 mole of NaCl to 1L of water, the boiling

point of water increases, while addition of 1 mole of methyl alcohol to 1 L

https://dl.doubtnut.com/l/_ctcMGRcYrwm6
https://dl.doubtnut.com/l/_jKfrol33DpXl
https://dl.doubtnut.com/l/_89GUzA3XN1QD


of water decreases its boiling point .

Watch Video Solution

3. Explain the solubility rule "like dissolves like" in terms of intermolecular

forces that exist in solutions,

Watch Video Solution

4. Concentration terms such as mass percentage, ppm, mole fraciton and

molality are independent of temperature, however molarity is a function

of temperature. Explain.

Watch Video Solution

5. What is the signi�cance of Hanry's law constant  ?

Watch Video Solution

KH

https://dl.doubtnut.com/l/_89GUzA3XN1QD
https://dl.doubtnut.com/l/_zgyC4HygaraY
https://dl.doubtnut.com/l/_wzqi9qZU5ar0
https://dl.doubtnut.com/l/_n6DpTCEFpSBv
https://dl.doubtnut.com/l/_Ltt72kLhOFmf


6. why are the aquatic species more comofortable in cold water in

comparision to warm water?

Watch Video Solution

7. (a) Explain the following phenomena with the help of Henry's law. 

(i) Painful condition known as bends. 

(ii) Feeling of weakness and discomfort in breating at high altitude. 

(b) Why soda water bottle kept at room temperature �zzes on opening?

Watch Video Solution

8. Why is the vapous pressure of an aqueous solution of gulucose lower

than that of water ?

Watch Video Solution

https://dl.doubtnut.com/l/_Ltt72kLhOFmf
https://dl.doubtnut.com/l/_Twy9NrcYaOJ8
https://dl.doubtnut.com/l/_PvWgfQyzyhRo


NCERT (EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTIONS)

(MATCHING TYPE QUESTIONS)

9. How does sprinking of salt help in clearing the snow covered roads in

hilly areas? Explain the phenomenon involved in the process.

Watch Video Solution

10. What is "semi permeable membrane"?

Watch Video Solution

11. Give an example of a material used for makin gsemipermeable

membrance for carrying out reverse osmosis.

Watch Video Solution

https://dl.doubtnut.com/l/_ixZ9CwIQSXaG
https://dl.doubtnut.com/l/_zwbqkLoofobu
https://dl.doubtnut.com/l/_8hQmY2XmBNQC


1. Match the items given in Column I and Column II. 

Watch Video Solution

Column I Column II

(i) Saturated solution (a) Solution having same osmotic pressure at a g

(ii) Binary solution (b) A solution whose osmotic pressure is less tha

(iii) Isotonic solution (c) Solution with two components.

(iv) Hypotonic solution (d) A solution which contains maximum amoun

(v) Solid solution (e) A solution whose osmotic pressure is more th

(vi) Hypertonic solution (f) A solution is solid phase.

2. Match the tererms given is Column I with the type of solutions given in

Column II. 

Watch Video Solution

ColumnI ColumnII

A. Soda water 1. A solution of gas in solid.

B. Sugar solution 2. A slution of gas in gas.

C. German silver 3. A solution of solid in liquid.

D. Air 4. A solution of solid in solid.

E. Hydrogen gas in palladium. 5. A solution of gas in liquid.

6. A solution of liquid in solid.

https://dl.doubtnut.com/l/_GcpggTIaImWm
https://dl.doubtnut.com/l/_5hDA9NySHkdv


NCERT (EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTIONS)

(ASSERTION AND REASON TYPE QUESTIONS)

3. Match the laws given in Column I with expressions given in Column II. 

Watch Video Solution

Column I Column II

(i) Raoult's law (a) ΔTf = Kfm

(ii) Henry'law (b) π = CRT

(iii) Elevation of boiling point (c) p = x1p
∘
1

+ x2p
∘
2

(iv) Depression is freezing point (d) ΔTb = Kbm

(v) Osmotic pressure (e) p = KHx

4. Match the terms given in Column I with expressions given in Column II. 

Watch Video Solution

Column I Column II

(i) Mass percentage (a) 

(ii) Volume percentage (b) 

(iii) Mole fraction (c) × 100

(iv) Molality (d) × 100

(v) Molarity (e) 

Number of moles of the solute component

Volume of solution in litres

Number of moles of a component

Total number of moles of all the components

Volume of the solute component in solution

Total volume of solution

Mass of the solute component in solution

Total mass of the solution

Number of moles of the solute coponents

Mass of solvent in kilograms

https://dl.doubtnut.com/l/_EUNtvuNYttXF
https://dl.doubtnut.com/l/_rKB9se82aUuC


1. Assertion (A) Molarity of a solution in liquid state changes with

temperature. 

Reason (R ) The volume of a solution charges with change in temperature.

A. Assertion and reason both are correct statement and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion and reason both are incorrect statements.

Answer: a

Watch Video Solution

2. Assertion (A) When methyl alcohol is added to water, boiling point of

water increases. 

https://dl.doubtnut.com/l/_MpOPNkktzJEB
https://dl.doubtnut.com/l/_uDEsDPMqXuhM


Reason (R ) When a volatile solute is added to a volatile solvent evevation

in boiling point is observed.

A. Assertion and reason both are correct statement and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion and reason both are incorrect statements.

Answer: d

Watch Video Solution

3. Assertion (A) When NaCl is added to water a depression in freezing

point is observed. 

Reason (R ) The lowering of vapour pressure of a solution causes

depression in the freezing point.

https://dl.doubtnut.com/l/_uDEsDPMqXuhM
https://dl.doubtnut.com/l/_MOqFTjvxTvCI


A. Assertion and reason both are correct statement and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion and reason both are incorrect statements.

Answer: a

Watch Video Solution

4. Assertion (A) When solution is separted from the pure solved

semipermeable membrane, the solvent molecules pass through it from

pure solvent side to the solution side. 

Reason (R ) Di�usion solvent occurs from a region of concentration

solution to a region of low concentration soluton.

https://dl.doubtnut.com/l/_MOqFTjvxTvCI
https://dl.doubtnut.com/l/_CO6Hs4iHMXrX


NCERT (EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTIONS)

(LONG ANSWER QUESTIONS)

A. Assertion and reason both are correct statement and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion and reason both are incorrect statements.

Answer: c

Watch Video Solution

1. Di�ne the following mofes of expressing the concentration of a

solution? Which of which of these modes are independent of

https://dl.doubtnut.com/l/_CO6Hs4iHMXrX
https://dl.doubtnut.com/l/_u5bRh5Bbkg0z


temperature and why ? 

Watch Video Solution

(a) w/w(mass percentage) (b) V /V (volume percentage)

(c) w/V (mass by volume percentage) (d) ppm(part per million)

(e) X(mole fraction) (f) M(molarity)

(g) m(molality)

2. Using Raoult's law explain how the total vapour pressure over the

solution is related to mole fraction of components in the following

solutions. 

(i) 

Watch Video Solution

CHCl3(l) and CH2Cl2(l)

3. Using Raoult's law explain how the total vapour pressure over the

solution is related to mole fraction of components in the following

solutions. 

(ii) 

Watch Video Solution

NaCl(s) and H2O(l)

https://dl.doubtnut.com/l/_u5bRh5Bbkg0z
https://dl.doubtnut.com/l/_jviSXpAluHlQ
https://dl.doubtnut.com/l/_bn8dQiQxpbzZ


4. Explain the terms ideal and non-idealsolution in the light of forces of

interactions operating between molecules in liquid solutions.

Watch Video Solution

5. Why is it not possible to obtain pure ethanol by fractional distillation ?

What general name is given to binary mixture which show deviation from

Raoult's law and whose omponents cannot be separted by fractional

distillation. How many types of such mixture are there?

Watch Video Solution

6. When kept in water, raisin swells in size. Name and explain the

phenomenon involved with the help of a diagram. Give thre applications

of the phenomenon.

Watch Video Solution

https://dl.doubtnut.com/l/_bn8dQiQxpbzZ
https://dl.doubtnut.com/l/_kMz0EwnqNUyM
https://dl.doubtnut.com/l/_zDgKZYVAiug1
https://dl.doubtnut.com/l/_9ZynuVhBNDeK


ADDITIONAL QUESTIONS (VERY SHORT ANSWER QUESTIONS)

7. Discuss biological and industrial applications of osmosis.

Watch Video Solution

8. How can you remove the hard calcium carbonate layer of the egg

without damaging its semipermeable numbrane? Can this egg be

inserted into a bottel with a narrow neck without distorting its shape?

Explain the process involved.

Watch Video Solution

9. Why is the mass determined by measuring a colligative property in case

of some solutes abnormal? Discuss it with the help of van't Ho� factor.

Watch Video Solution

https://dl.doubtnut.com/l/_Cz0Kk6slZ8d1
https://dl.doubtnut.com/l/_YqdTNJiRm8Fv
https://dl.doubtnut.com/l/_No8bftamr0Yd
https://dl.doubtnut.com/l/_WLY57DVFKu4f


1. How is it that alcohol and water are miscible inall proportions ?

Watch Video Solution

2. Give an example of a solution containing a liquid solute in a solid

solvent.

Watch Video Solution

3. Give one example each of solid in gas and liquid in gas solutions.

Watch Video Solution

4. De�ne molality.

Watch Video Solution

https://dl.doubtnut.com/l/_WLY57DVFKu4f
https://dl.doubtnut.com/l/_SZx5xwyly3sb
https://dl.doubtnut.com/l/_yA39Z5VGiq9n
https://dl.doubtnut.com/l/_vB0MWSntYn4h


5. What do you mean by saying that the molality of a solution is 0.1?

Watch Video Solution

6. What is the relation between normallity and molarity of a give solution

of sulphuric acid ?

Watch Video Solution

7. What is the sum of mole fractions of all the components in a three

component system?

Watch Video Solution

8. Why does not molality of the solution cange with temperature ?

Watch Video Solution

https://dl.doubtnut.com/l/_fHcoLjtBv15Z
https://dl.doubtnut.com/l/_aDwDNGEBb8O1
https://dl.doubtnut.com/l/_rhMt6V2UoycF
https://dl.doubtnut.com/l/_a5i5eU3uXjeT
https://dl.doubtnut.com/l/_cDLVeDSeViE2


9. Calculate the molality of  if the density of  (w/w) aqueous

solution of  is 1.84  (

).`

Watch Video Solution

H2SO4 10 %

H2SO4 g cm − 3 Molar mass of H2SO4 = 98 g mol − 1

10. What is the e�ect of temperature on the solubility of sodium sulphate

decahydrate?

Watch Video Solution

11. De�ne transition temperature in solubility of a solid in a liquid.

Watch Video Solution

12. Give one example of an interstitial solid.

Watch Video Solution

https://dl.doubtnut.com/l/_cDLVeDSeViE2
https://dl.doubtnut.com/l/_twoAMmHT0630
https://dl.doubtnut.com/l/_yDwt7egkWwaP
https://dl.doubtnut.com/l/_7DUSjmAKKS9i


13. State the formula relating pressure of a gas with its mole fraction in a

liquid solution in contact with it.

Watch Video Solution

14. Why is the vapous pressure of an aqueous solution of gulucose lower

than that of water ?

Watch Video Solution

15. What type of liquids form ideal solutions?

Watch Video Solution

16. What is the boiling point of an azeotrope of non-ideal solution

showing positive deviations as compared to the boiling points of its

components ?

https://dl.doubtnut.com/l/_7DUSjmAKKS9i
https://dl.doubtnut.com/l/_eWSHVJIkCDyF
https://dl.doubtnut.com/l/_UnKu7rVo8LSQ
https://dl.doubtnut.com/l/_18kar8gwHx5p
https://dl.doubtnut.com/l/_IfTm9TXG3oLp


Watch Video Solution

17. Under what condition do non-ideal solutions show negative

deviations?

Watch Video Solution

18. De�ne an ideal solution.

Watch Video Solution

19. De�ne azeotropic mixture.

Watch Video Solution

20. Colligative property.

Watch Video Solution

https://dl.doubtnut.com/l/_IfTm9TXG3oLp
https://dl.doubtnut.com/l/_AsPFxQCnwFgR
https://dl.doubtnut.com/l/_vFEhJsTAH9nv
https://dl.doubtnut.com/l/_oqntc8ORed8g
https://dl.doubtnut.com/l/_3ol6BIJQmZBo


21. What is the di�erence between lowering of vapour pressure and

relative lowering of vapour pressure?

Watch Video Solution

22. Write the expression for relative lowering of vapour pressure

Watch Video Solution

23. What are isotonic solutions ? Give one example .

Watch Video Solution

24. What is van't Ho� equation for dilute solution?

Watch Video Solution

https://dl.doubtnut.com/l/_3ol6BIJQmZBo
https://dl.doubtnut.com/l/_ybKK0BLhy7Bd
https://dl.doubtnut.com/l/_pSVw3e1OaEPt
https://dl.doubtnut.com/l/_5f4JLBJg40Va
https://dl.doubtnut.com/l/_8W1JUuigtAYU
https://dl.doubtnut.com/l/_xUsHs1fGBFiS


25. Why does water from the soil rise to the top of a tall tree?

Watch Video Solution

26. What happens when blood cells are placed in pure water?

Watch Video Solution

27. De�ne reverse osmosis. Give one use of it.

Watch Video Solution

28. De�ne osmotic pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_xUsHs1fGBFiS
https://dl.doubtnut.com/l/_W55z8cs9kFUt
https://dl.doubtnut.com/l/_fNPFJPy5bWsV
https://dl.doubtnut.com/l/_E4Xuqor8ZEBN


29. What happens when the external pressure applied becomes more

than the osmotic pressure of solution?

Watch Video Solution

30. De�ne molal elevation constant or ebullioscopic constant?

Watch Video Solution

31. De�ne molal depression constant or cryoscopic constant.

Watch Video Solution

32. Give one most important application of the phenomenon of

depression in freezing point in everyday life.

Watch Video Solution

https://dl.doubtnut.com/l/_hVUykKlZUGo9
https://dl.doubtnut.com/l/_qbqxLnjo6G2b
https://dl.doubtnut.com/l/_Ia5OyuA6eABg
https://dl.doubtnut.com/l/_Vc0s7oBiWcSS
https://dl.doubtnut.com/l/_qpRDKYfGyxr0


33. Between 2 M glucose solution and 1 M glucose, which one has a lower

freezing point?

Watch Video Solution

34. What is an antifreeze?

Watch Video Solution

35. How muCHM molecular mass of  is obtained experimentally

using colligative properties ?

Watch Video Solution

NaCl

36. How is the colligative property of solution changed when a solute in a

solution undergoes (i) association (ii) dissociation?

Watch Video Solution

https://dl.doubtnut.com/l/_qpRDKYfGyxr0
https://dl.doubtnut.com/l/_zYQhODeknBez
https://dl.doubtnut.com/l/_dZzsR1IiFX6B
https://dl.doubtnut.com/l/_DKh9aYLoQTNA


37. Calculate the value of van't Ho� factor for a dilute solution of 

in water.

Watch Video Solution

K2SO4

38. Arrange the following solutions in increasing order of their van't Ho�

factor : 

Watch Video Solution

0.1MCaCl2, 0.1MKCl, 0.1MAl2(SO4)3, 0.1MC12H22O11

39. Give an example of a compound in which hydrogen bonding results in

the formation of a dimer.

Watch Video Solution

40. When is the value of van't Ho� factor more than one?

https://dl.doubtnut.com/l/_DKh9aYLoQTNA
https://dl.doubtnut.com/l/_lj1llYykFA0G
https://dl.doubtnut.com/l/_RAqjqDJjb11N
https://dl.doubtnut.com/l/_KlVpaCP6RLpj
https://dl.doubtnut.com/l/_0lCPFAQXIYH2


ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS)

Watch Video Solution

41. What is the van't Ho� factor for a compound which undergoes

tetramerisation in an organic solvent?

Watch Video Solution

1. To what type of solution an alloy belongs ? Give one example of a

solution of liquid in solid.

Watch Video Solution

2. Explain the terms 'Mass fraction' and 'Mole fraction'?

Watch Video Solution

https://dl.doubtnut.com/l/_0lCPFAQXIYH2
https://dl.doubtnut.com/l/_Ceo03KWoGA6Y
https://dl.doubtnut.com/l/_hM72ruo9DvUD
https://dl.doubtnut.com/l/_MAob2Fo88J9L
https://dl.doubtnut.com/l/_Lp9P1meOqNYb


3. Which out of molality, molarity and mole fraction of a solution will

remain unchanged on raising the temperature and why?

Watch Video Solution

4. Di�erentiate between molality and molarity of a solution. What is the

e�ect of change in temperature of a solution on its molality and

molarity?

Watch Video Solution

5. Discuss the e�ect of temperature on the solubility of solids in liquids.

Watch Video Solution

6. What are substitutional and interstitial solids? Give two examples of

each.

W t h Vid S l ti

https://dl.doubtnut.com/l/_Lp9P1meOqNYb
https://dl.doubtnut.com/l/_KJiDR2j9GXDA
https://dl.doubtnut.com/l/_D8H1GDrpxaD9
https://dl.doubtnut.com/l/_t7F4LVAscnXL


Watch Video Solution

7. State Henry's law correlating the pressure of a gas and its solutbility in

a solvent and mention two applications for the law. What helps in

existence of aquatic life?

Watch Video Solution

8. State Henry's law and mention some important applications ?

Watch Video Solution

9. How can you justify the observation that the vapour pressure of

solution of a non-volatile solute in a given solvent is less than that of the

pure solvent? Also state the law concerning this observation.

Watch Video Solution

https://dl.doubtnut.com/l/_t7F4LVAscnXL
https://dl.doubtnut.com/l/_9CchZND092D8
https://dl.doubtnut.com/l/_HSEAp4ZqddrO
https://dl.doubtnut.com/l/_7sx3iyKTuxs0


10. State Raoult's law. Derive its mathematical expression for a solution of

a non-volatile solute in a volatile solvent.

Watch Video Solution

11. Derive the relationship between relative lowering of vapour pressure

and mole fraction of the volatile liquid.

Watch Video Solution

12. Vapour pressure of a solution is di�erent from that of pure solvent 

(i) Name the law which helps us to determine partial vapour pressure of a

volatile component in solution. 

(ii) State the above law.

Watch Video Solution

https://dl.doubtnut.com/l/_36EkRjwH6DMq
https://dl.doubtnut.com/l/_NCL7A9wGkKFu
https://dl.doubtnut.com/l/_oBpmVbxAUzC9


13. De�ne vapour pressure of a liquid. What happens to the vapour

pressure when (a) a volatile solute dissolves in the liquid and (b) the

dissolved solute is non-volatile.

Watch Video Solution

14. Show that the relative lowering of vapour pressure for a soltuion is

equal to the mole fraction of the solute when solvent alone is volatile.

Watch Video Solution

15. What do you understand by Relative lowering of vapour pressure ?

How is it used to determine molecular mass of the solute?

Watch Video Solution

https://dl.doubtnut.com/l/_NtvrrvWsIUf8
https://dl.doubtnut.com/l/_mlspT4J2aXte
https://dl.doubtnut.com/l/_vrrcAHnAFnEW


16. Draw a suitable diagram to express the relationship for ideal solutions

of  and  between vapour pressure and mole fractions of components

at constant temperature

Watch Video Solution

A B

17. Non - ideal solutions exhibit either positive or negative deviations

from Raoult's law. What are these deviations and why are they caused?

Explain with one example for each type.

Watch Video Solution

18. Write �ve di�erences in solutions having positive deviations and

solutions having negative deviation.

Watch Video Solution

https://dl.doubtnut.com/l/_GFXhzfgSBBGW
https://dl.doubtnut.com/l/_k0F4eCHdaDHQ
https://dl.doubtnut.com/l/_rsuEtayfBYs3


19. Write three di�erence between ideal and non-ideal solutions.

Watch Video Solution

20. What are the characteristics of an ideal solution? Why do solutions

behave ideally only at low concentration?

Watch Video Solution

21. De�ne an ideal solution and write one of its characteristics.

Watch Video Solution

22. State Raoult's law. ? Using the law, how would you distinguish

between ideal and non-ideal solutions?

Watch Video Solution

https://dl.doubtnut.com/l/_AwljnybCY5Bs
https://dl.doubtnut.com/l/_4Q41i2FiJc70
https://dl.doubtnut.com/l/_FKfQ83QpJM5N
https://dl.doubtnut.com/l/_rAY9UQqVOrzN
https://dl.doubtnut.com/l/_Pys7jLfX5YLs


23. Non - ideal solutions exhibit either positive or negative deviations

from Raoult's law. What are these deviations and why are they caused?

Explain with one example for each type.

Watch Video Solution

24. What are ideal and non-solutions? Give reason for the formation of

such solutions. Give one example in each case.

Watch Video Solution

25. What type of deviation (positive or negative) from ideal behaviour will

be shown by the solution of cyclohexane and ethanol? Give suitable

reason.

Watch Video Solution

https://dl.doubtnut.com/l/_Pys7jLfX5YLs
https://dl.doubtnut.com/l/_cjFjAnQ3sRP4
https://dl.doubtnut.com/l/_ahwsoVwGpws2


26. What are non-ideal solutions? What are their di�erent types? Explain

giving examples.

Watch Video Solution

27.  and water are immiscible whereas ethanol and water are

miscible in all proportions. Correlate this behaviour with molecular

structure of these compounds.

Watch Video Solution

CCl4

28. State Raoult's law. Write the conditions necessary for a solution to

show ideal behaviour.

Watch Video Solution

https://dl.doubtnut.com/l/_px4bwqM19l8Y
https://dl.doubtnut.com/l/_2ep0zAUjlxSQ
https://dl.doubtnut.com/l/_ZUhHhiV5FF7F


29. What are azeotropic mixture? What are their di�erent types? Explain

with examples.

Watch Video Solution

30. State Raoult's law for a solution containing volatile liquids. Explain

with suitable example the concept of maximum boiling azeotropes.

Watch Video Solution

31. What are di�erences between minimum boiling azeotropes and

maximum boiling azeotropes?

Watch Video Solution

32. Why constant boiling mixture behave like a single component when

subjected to distillation?

https://dl.doubtnut.com/l/_ewJdlqnb0iqa
https://dl.doubtnut.com/l/_0mBckTrcfLCN
https://dl.doubtnut.com/l/_GevbttnFX52W
https://dl.doubtnut.com/l/_bkLVu14oM5E4


Watch Video Solution

33. What is meant by positive from Raoul's Law ? Give an example an

example. What is the sing of  for positive deviation ?

Watch Video Solution

ΔHmix

34. De�ne azeotropes. What type of azeotrope is formed by positive

deviation from Raoult's law? Give an example.

Watch Video Solution

35. What is a colligative property? Write down the di�erent types of

colligative properties. Show that relative lowering of vapour pressure is a

colligative property.

Watch Video Solution

https://dl.doubtnut.com/l/_bkLVu14oM5E4
https://dl.doubtnut.com/l/_kHGaM3qWwNFJ
https://dl.doubtnut.com/l/_UmoUJ6eU57iV
https://dl.doubtnut.com/l/_pqxLqn4Kf6Sc
https://dl.doubtnut.com/l/_KATjPyOq0DrS


36. What is Raoult's law? How can molar mass of a non-volatile solute be

determined with its help?

Watch Video Solution

37. What is osmotic pressure ? Why it is a colligative property ?

Watch Video Solution

38. Give four points of di�erence between osmosis and di�usion.

Watch Video Solution

39. What is the importance of semipermeable membrane in osmosis?

Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_KATjPyOq0DrS
https://dl.doubtnut.com/l/_wmLMVJQF2BK8
https://dl.doubtnut.com/l/_uu32QZtGbveQ
https://dl.doubtnut.com/l/_ICYhAf1jF5Vw


40. Derive van't Ho� equation for dilute solutions.

Watch Video Solution

41. (i) What is osmotic pressure?

Watch Video Solution

42. (ii) State van't Ho� - Boyle's law

Watch Video Solution

43. (iii) What is an ideal solution?

Watch Video Solution

https://dl.doubtnut.com/l/_tUBUNgOKrfG1
https://dl.doubtnut.com/l/_wBnYM1hac3bX
https://dl.doubtnut.com/l/_WyjV0lBnxlz9
https://dl.doubtnut.com/l/_kz3lzqfYHo0s


44. De�ne the term ' osmotic pressure' . Descibe how the molecular mass

of a substance can be determined on the basis of pressrure

measurement.

Watch Video Solution

45. De�ne the terms, 'osmosis' and 'osmotic pressure'. What is the

advantage of using osmotic pressure as compared to other colligative for

the determination of molar masses of solutes in solutions?

Watch Video Solution

46. What are colligative properties? Write the colligative property used to

�nd the molecular mass of macromolecules.

Watch Video Solution

https://dl.doubtnut.com/l/_Zb8zdZDyaJbY
https://dl.doubtnut.com/l/_bjuzPeOx7WRF
https://dl.doubtnut.com/l/_EGhWdWcwtDTD


47. Why the boiling point of a liquid gets raised on dissolution of non-

volatile solute into it?

Watch Video Solution

48. Explain qualitatively was elevation of boiling point of solution using

Raoult's law.

Watch Video Solution

49. Illustrate elevation in boiling point with the help of vapour pressure-

temperature curve of a solution. Show that elevation in boiling pointis a

colligative property.

Watch Video Solution

https://dl.doubtnut.com/l/_FJXUKTys1MHI
https://dl.doubtnut.com/l/_tFPfdHHZI7EZ
https://dl.doubtnut.com/l/_Sw5up5aNfaVh


50. Show graphically how the vapour pressure of a solvent and a solution

of a non-volatile solute change with temperature? Show on this graph

the boiling points of the solvent and the solution. Which is higher and

why?

Watch Video Solution

51. Explain why the freezing point of a solvent is lowered on dissolving a

non-volatile solute into it.

Watch Video Solution

52. Explain how the measurement of depression in freezing point can be

used for the determination of molecular masses of non-volatile solutes.

Watch Video Solution

https://dl.doubtnut.com/l/_bD4p28pJ56p1
https://dl.doubtnut.com/l/_EF4zxP07ExuM
https://dl.doubtnut.com/l/_cA91cx93AViy


53. With the helps of a suitable diagram, whow that the lowering of

vapour pressure of a solution than the pure solvent causes a lowering of

freezing point for the solution compared to that of the pure solvent.

Watch Video Solution

54. An aqueous solution containing urea was found to have boiling point

more than the normal boiling point of water (373.13 K). When the same

solution was cooled, it was found that its freezing point is less than the

normal freezing point of water (273.13 K) . Explain these observations.

Watch Video Solution

55. Why do electrolytes show abnormal molecular masses? Name the

factors responsible for abnormallity.

Watch Video Solution

https://dl.doubtnut.com/l/_9f3py6HZJEMi
https://dl.doubtnut.com/l/_3Vjdr59VzGO2
https://dl.doubtnut.com/l/_1tcXY351nejf
https://dl.doubtnut.com/l/_HsXxjYyIfuz7


56. What is Abnormal Molecular Mass? Discuss its being in Molecular

Association/Dissociation.

Watch Video Solution

57. De�ne van't Ho� factor . How is it related to the degree of dissociation

?

Watch Video Solution

58. What is van't Ho� factor ? What possible values can it have the solute

molecules undergo 

(i) Association and (ii) Dissociation, in solution

Watch Video Solution

59. De�nd osmotic pressure. Arrange the following solutions in the

incresing order of their osmotic pressure : 

https://dl.doubtnut.com/l/_HsXxjYyIfuz7
https://dl.doubtnut.com/l/_tA2w2XVmtosp
https://dl.doubtnut.com/l/_LJZDAju8kVRG
https://dl.doubtnut.com/l/_a9IhUN0dxzee


ADDITIONAL QUESTIONS (LONG ANSWER QUESTIONS)

(a) 34.2 g/lit sucrose (b) 60 g/lit urea (c) 90 g/lit glucose (d) 58.5 g/lit

sodium chloride. 

Give reason in support of your answer.

Watch Video Solution

60. De�ne the following terms: 

(i) Abnormal molar mass (ii) Van't Ho� factor (i)

Watch Video Solution

1. (a) Di�erentiate between molality and molarity of a solution. How does

a change in temperature in�uence their values?

Watch Video Solution

https://dl.doubtnut.com/l/_a9IhUN0dxzee
https://dl.doubtnut.com/l/_5Zwo1hibx6sB
https://dl.doubtnut.com/l/_6LVQmOIHh66D


2. Calculate the freezing point of an aquteous containing 10.50 g of

 in 200 g of water (molar mass of 

)

Watch Video Solution

MgBr2

MgBr2 = 184mol− 1, Kff or water = 1.86Kkgmol− 1

3. De�ne the terms osmosis and osmotic pressure. Is the osmotic

pressure of a solution a colligative property? Explain.

Watch Video Solution

4. Calculate the boiling point of a solution prepared by adding 15.00 g of

NaCl to 250 g of water .  K kg  and molar mass of NaCl

= 58.44 g )

Watch Video Solution

(Kb = 0.512 mol− 1

mol− 1

https://dl.doubtnut.com/l/_u9J6n9eENTSp
https://dl.doubtnut.com/l/_kXe67RG2Pch1
https://dl.doubtnut.com/l/_6KdnRPKkvVx7


5. (a) State the following : (i) Henry's law about partial pressure of a gas in

a mixutre, 

(ii) Raoult's law in its general from in reference to solutions.

Watch Video Solution

6. (b) What would be the molar mass of a compound if 6.21 g of it

dissolved in 24.0 g of chloroform form a solution that has a boiling point

of . The boiling point of pure chloroform is  and the

boiling point elevation constant  for chloroform is .

Watch Video Solution

68.04∘C 61.7∘C

Kb 3.63∘C /m

7. What is de-icing agent? How does it work?

Watch Video Solution

https://dl.doubtnut.com/l/_J2ULxD7zqDcs
https://dl.doubtnut.com/l/_tyTXGMu6xLnl
https://dl.doubtnut.com/l/_tj9aK641COLb


8.  of  is dissolved in  of water . The depression in

the freezing point of water observed is . Calculate the Van't Ho�

factor and dissociation constant of �uoroacetic acid.

Watch Video Solution

19.5g CH2FCOOH 500g

1.0∘C

9. (i) Why elevation in boiling point in a colligative property?

Watch Video Solution

10. Calculate the osmotic pressure in pascals exerted by a solution

prepared by dissolving  of polymer of molar mass  in 

of water at .

Watch Video Solution

1.0g 185, 000 450mL

37∘C

https://dl.doubtnut.com/l/_mv9fN04x3hwc
https://dl.doubtnut.com/l/_aYmTdCmnVwcs
https://dl.doubtnut.com/l/_vFGGxRTL0DRB


11. (a) De�ne Azeotropes and explain brie�y minimum boiling azeotrope

by taking suitable example.

Watch Video Solution

12. The vapour pressures of pure liquids A B are 450 mm and 700 mm of

Hg respectively at 350 K. Calculate the compositon of the liquid mixture if

total vapour pressure is 600 mm of Hg. Also �nd the composition in the

Vapour phase.

Watch Video Solution

13. Explain the following : 

(i) Henry's law about dissolution of a gas in a liquid. (ii) Boiling point

elevation constant for a solvent.

Watch Video Solution

https://dl.doubtnut.com/l/_RmjWjJwpkeJm
https://dl.doubtnut.com/l/_MU7O32Cx8muE
https://dl.doubtnut.com/l/_RKr2SB2jPQ0S
https://dl.doubtnut.com/l/_j8uNEzPChc2t


14. A solution of glycerol  , molar mass = 92 g  iin

water was prepared by dissolving some glycero 500 g of water. This

solution has a boiling point of . What mass of glycerol was

dissolved to make this solution ?  for water=

Watch Video Solution

(C − (3)H8O3 mol− 1

100.42∘C

Kb 0.512kkgmol− 1.

15. De�ne the solubility of a solid in liquid. Brie�y describe the various

factors on which the solubility of a solid in a liquid depends.

Watch Video Solution

16. De�ne osmotic pressure and describe Berkeley and Hartley's method

for the determination of osmotic pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_j8uNEzPChc2t
https://dl.doubtnut.com/l/_enjn2eOTZ7ZC
https://dl.doubtnut.com/l/_ko5GClhHeOr3


17. State and explain Raoult's law for (a) volatile solute (b) non-volatile

solute

Watch Video Solution

18. What do you understant by colligative properties of a solution?

Explain brie�y osmosis and osmotic pressure.

Watch Video Solution

19. When 2.56 g of sulphur is dissolved in 100 g of , the freezing point

of the solution gets lowerd by 0.383 K. Calculate the formula of sulphur

. [Given  for =  , [Atomic mass of sulphur=32g 

]

Watch Video Solution

CS2

(Sx) Kf CS2 3.83 Kkgmol− 1]

mol− 1

https://dl.doubtnut.com/l/_g4RJFsEfySbM
https://dl.doubtnut.com/l/_6WYp7YRQBRj4
https://dl.doubtnut.com/l/_OqEhDeRVDFSp


HIGHER ORDER THINKING SKILLS (OUESTIONS PROBLEMS WITH

ANSWERS/SOLUTIONS) (HOTS PROBLEMS)

20. Blood cells are isotonic with 0.9% sodium chloride solution. What

happens if we place blood cells in a solution containing 

1.2% sodium chloride 

0.4% sodium chloride 

1.2% sodium chloride 

0.4% sodium chloride.

Watch Video Solution

1. Match the boiling point with  for x,y and z, if molecular weight of x,y

and z are same. 

Watch Video Solution

Kb

b. pt. Kb

x 100 0.68

y 27 0.53

z 253 0.98

https://dl.doubtnut.com/l/_RvHp3OD6rPay
https://dl.doubtnut.com/l/_VK6IMbVHENTF


2. Derive the relationship between relative lowering of vapour pressure

and mole fraction of the volatile liquid.

Watch Video Solution

3. Why dissolution of some solid compounds is exothermic while that of

some others is endothermic?

Watch Video Solution

4. Benzene and toluene have equal mole fractions in their mutual

solution. What do you expect about their mole fraction n the vapour

phase at the same temperature? Explain. 

(Given : )

Watch Video Solution

p∘
Benzene = 3 × p∘

Toluene

https://dl.doubtnut.com/l/_SwssCYMjOG9J
https://dl.doubtnut.com/l/_AdPadwSG66y3
https://dl.doubtnut.com/l/_ZBh098x841pt


5. Why a person su�ering from high blood pressure is advised to take

minimum quantity of common salt?

Watch Video Solution

6. The boiling point of carbon tetrachloride is

 and its heat of vaporisation is .  

Calculate the vapour pressure of carbon 

tetrachloride in atmospheres at .

Watch Video Solution

77∘C 31 kJ mol − 1

25∘C

7. A  molal solution of a complex represented as  in

water had freezing point depression of . Given  for 

. Assuming  ionization of the complex, write the

ionization nature and formula or complex.

Watch Video Solution

0.001 Pt(NH3)4Cl4

0.0054∘C Kf

H2O = 1.86Km− 1 100 %

https://dl.doubtnut.com/l/_N75HDSeUYNF0
https://dl.doubtnut.com/l/_dh28TpJG6cE9
https://dl.doubtnut.com/l/_xwC4I2pCRPX9


8. To  of water,  acetic acid is added. If  of acetic

acid is dissociated, what will be the depression in freezing point?  and

density of water are  and  respectively.

Watch Video Solution

500cm3 3.0 × 10− 3kg 23 %

Kf

1.86Kkgmol− 1 0.997gcm− 3

9. Calculate the density of  solution if its molalilty and molarity are

94.5 and 11.5 resoectuvely.

Watch Video Solution

H2SO4

10.  solution at  is isotonic with  solution

at the same temperature. If  is  ionized, what is the degree

of ionization of  in aqueous solution?

Watch Video Solution

17.4 % K2SO4 27∘C 4 % NaOH

NaOH 100 %

K2SO4

https://dl.doubtnut.com/l/_TFwZeBkdLVqa
https://dl.doubtnut.com/l/_i2u0IeQuN2YI
https://dl.doubtnut.com/l/_Pd8A69i4MQXM


11. The boiling point of benzene rises from

 to  of biphenyl  

is dissolved into 100 g of benzene. 

Calculate latent heat of vaporisation of benzene.

Watch Video Solution

80.1∘C 13.76g (C6H5 − C6H5)

12. Find out the osmotic pressure of 0.1 M monobasic acid if pH = 2.0 at

.

Watch Video Solution

25∘C

13. A storage battery contains a solution of  by weight. At

this concentration, the Vant't Ho� factor is . At what temperature will

the battery contents freeze? 

Watch Video Solution

H2SO438 %

2.50

(Kf = 1.86∘mol− 1kg)

https://dl.doubtnut.com/l/_rmU82Prf70vy
https://dl.doubtnut.com/l/_ibPiuZfUhv1R
https://dl.doubtnut.com/l/_L5dNvj1sgS9c
https://dl.doubtnut.com/l/_2NJytoY5bCM8


14. Calculate the resulting molarity of the solution that is obtained by

adding 5 g of NaOH to 250 ml of  solutoin (density 

). The density of the resulting solutoin is 

Watch Video Solution

NaOH
M

4

= 1.05g/cm3 1.08g/cm3.

15. Calculate the molarity of a solution of  if on chemical analysis it

is found that 200 ml of  solution contains  chloride

ions.

Watch Video Solution

CaCl2

CaCl2 3.01 × 1022

16. A solution of A and B with 30 moles present of A is in equilibrium with

its vapour which contain 60 mole percent of A. Assuming that the

solution and the vapour behave ideally, calculate the ratio of the vapour

pressures of pure A and pure B.

Watch Video Solution

https://dl.doubtnut.com/l/_2NJytoY5bCM8
https://dl.doubtnut.com/l/_ARkpTtY3CeTJ
https://dl.doubtnut.com/l/_0mKaWQ3uSCnq
https://dl.doubtnut.com/l/_tc4frgFL0DW2


17. Vapour pressures of benzene and toluene in a mixute at  are

given in mm by  where  is the mole fraction of

benzene. Calculate. 

(a) Vapour pressures of pure benzene and toluene at .

Watch Video Solution

50∘C

P = 179XB + 92 XB

50∘C

18. Vapour pressures of benzene and toluene in a mixute at  are

given in mm by  where  is the mole fraction of

benzene. Calculate. 

(b) Vapour pressure of a liquid mixture obtained by mixing 224 g benzene

and 184 g of toluene.

Watch Video Solution

50∘C

P = 179XB + 92 XB

19. Vapour pressures of benzene and toluene in a mixute at  are

given in mm by  where  is the mole fraction of

benzene. Calculate. 

50∘C

P = 179XB + 92 XB

https://dl.doubtnut.com/l/_tc4frgFL0DW2
https://dl.doubtnut.com/l/_Oxpu4wzN7dnY
https://dl.doubtnut.com/l/_EuULSqYZg6t9


VALUE BASED QUESTIONS WITH ANSWERS

(c) If the vapours are removed and condensed into liquid and again

brought to the temperature of , what would be the mole fraction of

benzene in the vapour phase?

Watch Video Solution

50∘C

20. 1000 g of 1 molal aqueous solution of sucrose is cooled and

maintained at . Find out how much ice will separate out at this

temperature.  for water )

Watch Video Solution

−3.534∘C

(Kf = 1.86km− 1

1. On a week end, Shubham went on a picnic with this his parents. There

was a beautiful view of a lake but suddenly, Shubham saw some �sh

�oating on the surface of water of the lake as they had died. Shubham

asked his parents why these �sh had died. They told him that �sh also

https://dl.doubtnut.com/l/_EuULSqYZg6t9
https://dl.doubtnut.com/l/_t166NLfdWRoq
https://dl.doubtnut.com/l/_IQdAtVNdQZSM


need oxygen for their survival as we do. Dissolved oxygen in the water

gets depleted due to discharge of human sewage and organic wastes of

the industries into the lake water. 

After reading the above paragraph, answer the following questions: 

(a) What lesson do you learn from the explanation given by Shubham's

parents to him?

Watch Video Solution

2. On a week end, Shubham went on a picnic with this his parents. There

was a beautiful view of a lake but suddenly, Shubham saw some �sh

�oating on the surface of water of the lake as they had died. Shubham

asked his parents why these �sh had died. They told him that �sh also

need oxygen for their survival as we do. Dissolved oxygen in the water

gets depleted due to discharge of human sewage and organic wastes of

the industries into the lake water. 

After reading the above paragraph, answer the following questions: 

(b) Hoe dissolved oxygen gets depleted due to presence of the organic

waste?

https://dl.doubtnut.com/l/_IQdAtVNdQZSM
https://dl.doubtnut.com/l/_JVRHKGAQjv9K


Watch Video Solution

3. Shawn went to a meat shop to but meat from the butcher. While

buying the meat, he observed that the butcher was highely upset. When

he asked him the reason, he told that he was su�ering a heavy loss as his

meat gets spoiled very soon. Shawan suggested him that he should apply

common salt on the meat to save it from spoilage. 

After reading the above passage, answer the following questions : 

(a) What values are expressed by Shawn?

Watch Video Solution

4. Shawn went to a meat shop to but meat from the butcher. While

buying the meat, he observed that the butcher was highely upset. When

he asked him the reason, he told that he was su�ering a heavy loss as his

meat gets spoiled very soon. Shawan suggested him that he should apply

common salt on the meat to save it from spoilage. 

After reading the above passage, answer the following questions : 

https://dl.doubtnut.com/l/_JVRHKGAQjv9K
https://dl.doubtnut.com/l/_92kLHkDetcfD
https://dl.doubtnut.com/l/_wt8Y5Fn5jbV3


(b) Why did Shawn suggest him to apply salt on the meat? How does it

work?

Watch Video Solution

5. There was a medical check-up of teeth of a particular class in a school.

It was found that some students had cavities in their teeth. The teacher

asked them two questions. First, how many chocolates or sweets do they

eat? Second, which toothpaste do they use for brushing their teeth, i.e.,

does it contain �uoride or not? 

After reading the above paragraph, answer the following questions : 

(a) What values are expressed by the teacher?

Watch Video Solution

6. There was a medical check-up of teeth of a particular class in a school.

It was found that some students had cavities in their teeth. The teacher

asked them two questions. First, how many chocolates or sweets do they

eat? Second, which toothpaste do they use for brushing their teeth, i.e.,

https://dl.doubtnut.com/l/_wt8Y5Fn5jbV3
https://dl.doubtnut.com/l/_E8VbCoH7te5e
https://dl.doubtnut.com/l/_B4RoY2MQpKGQ


Competition (FOCUS) JEE (Main and Advanced)/Medical Entrance SPECIAL (I.

Multiple Choice Question )

does it contain �uoride or not? 

After reading the above paragraph, answer the following questions : 

(b) What is the limiting value of the �uoride that should be present in the

toothpaste? What happens if this limit is exceeded?

Watch Video Solution

7. There was a medical check-up of teeth of a particular class in a school. It

was found that some students had cavities in their teeth. The teacher

asked them two questions. First, how many chocolates or sweets do they

eat? Second, which toothpaste do they use for brushing their teeth, i.e.,

does it contain �uoride or not? 

After reading the above paragraph, answer the following questions : 

(c) How does �uoride protect our teeth ?

Watch Video Solution

https://dl.doubtnut.com/l/_B4RoY2MQpKGQ
https://dl.doubtnut.com/l/_yZ2FuUEuIOBx


1. Which of the following is dependent on temperature?

A. Molality

B. Molarity

C. Mole fraction

D. Weight precentage

Answer: B

Watch Video Solution

2. A  molal aqueous of methyl alcohol, , is supplied. What is

the molefraction of methyl alcohol in the solution ?

A. 0.19

B. 0.086

C. 0.05

D. 0.1

5.2 CH3OH

https://dl.doubtnut.com/l/_f8Ngh4xnEU2r
https://dl.doubtnut.com/l/_v0iFGjTwFF3F


Answer: B

Watch Video Solution

3. What is the mole fraction of the solute in a 1.00 m aqueous solution ?

A. 0.0354

B. 0.0177

C. 0.177

D. 1.77

Answer: B

Watch Video Solution

4. The molarity of a solution obtained by mixing 750 mL of 0.5 M HCl with

250 mL of 2 M HCl will be

https://dl.doubtnut.com/l/_v0iFGjTwFF3F
https://dl.doubtnut.com/l/_HwSkj0pPlGKp
https://dl.doubtnut.com/l/_Op6UfnxIgNYB


A. 0.975 M

B. 0.875 M

C. 1.00 M

D. 1.175 M

Answer: B

Watch Video Solution

5. Calculate the density  of a 3.60 M sulphuric acid solution

that is 29 %  by mass 

A. 1.45

B. 1.64

C. 1.88

D. 1.22

Answer: D

(in gm L− 1)

H2SO4 (molar mass = 98 g mol − 1)

https://dl.doubtnut.com/l/_Op6UfnxIgNYB
https://dl.doubtnut.com/l/_0gc64QnACcEu


Watch Video Solution

6. Concentrated aqueous solution of sulphuric acid is  by mass and

has density of . What is the volume of acid required to make

one liter  solution ?

A. 5.55 mL

B. 11.10 mL

C. 16.65 mL

D. 22.20 mL

Answer: A

Watch Video Solution

98 %

1.80g mL− 1

0.1MH2SO4

7. How many grams of concentrated nitric acid solution should be used to

prepare  of ? The concentrated acid is :250mL 2.0MHNO3 70 % HNO3

https://dl.doubtnut.com/l/_0gc64QnACcEu
https://dl.doubtnut.com/l/_oPdpMauD6tHV
https://dl.doubtnut.com/l/_R7yKHc0tQfbD


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

45.0 g conc HNO3

90.0 g conc HNO3

70.0 g conc HNO3

54.0 g conc HNO3

8.  molecules of urea are present in  of its solution. The

concentration of urea solution is -

A. 0.02 M

B. 0.01 M

C. 0.001 M

D. 0.1 M

Answer: B

6.02 × 1023 100ml

https://dl.doubtnut.com/l/_R7yKHc0tQfbD
https://dl.doubtnut.com/l/_acibD2KwCuHz


Watch Video Solution

9. To neutralize completely 20 mL of 0.1M aqueous solution of

phosphorus acid  the volume of  aqueous KOH solution

required is

A. 10 mL

B. 20 mL

C. 40 mL

D. 60 mL

Answer: C

Watch Video Solution

(H3PO3) 0.1M

10. The volumes of  and  required to make 1 litre of 

 are

4NHCI 10NHCI

6NHCI

https://dl.doubtnut.com/l/_acibD2KwCuHz
https://dl.doubtnut.com/l/_TzO7mkz9WeN7
https://dl.doubtnut.com/l/_eYJdUBoFv2xV


A. 0.75 litre of 4 N HCl and 0.25 litre of 10 N HCl

B. 0.25 litre of 4 N HCl and 0.75 litre of 10 N HCl

C. 0.67 litre of 4 N HCl and 0.33 litre of 10 N HCl

D. 0.80 litre of 4 N HCl and 0.20 litre of 10 N HCl

Answer: C

Watch Video Solution

11. A person is considered to be su�ering from lead poisoning if its

concentration in him is more than 15 micrograms of lead per decilitre of

blood. Concentration in parts per billion parts is

A. 1

B. 0

C. 150

D. 1000

https://dl.doubtnut.com/l/_eYJdUBoFv2xV
https://dl.doubtnut.com/l/_gq1tfoArrpDk


Answer: C

Watch Video Solution

12. The molarity of 900 g of water is

A. 50 M

B. 55.5 M

C. 5 M

D. cannot be calculated

Answer: B

Watch Video Solution

13. Which one of the following statements is not true?

A. Dissolution of all solid solutes in water is exothermic

https://dl.doubtnut.com/l/_gq1tfoArrpDk
https://dl.doubtnut.com/l/_KmPZNkGO4Aid
https://dl.doubtnut.com/l/_chduG6SU8EQ8


B. Common salt is more soluble in water than canesugar at the same

temperature

C. Solubility of sodium sulphate decahydrate crystals �rst increases

upto a certain temperature and then decreases

D. Enthalpy of solution can be found using Clausius - Clapeyron

equation

Answer: A

View Text Solution

14. Which of the following is not a substitutional solid?

A. Brass

B. Brozne

C. steel

D. Monel metal

https://dl.doubtnut.com/l/_chduG6SU8EQ8
https://dl.doubtnut.com/l/_RWbemlWf7MbJ


Answer: C

Watch Video Solution

15. The mole fraction of a gas dissolved in a solvent is given by Henry's

law. Constant for gas in water at 298 K is  Torr and the partial

pressure of the gas is 200 Torr, then what is the amount of the gas

dissolved in 1.0 kg of water?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5.55 × 107

2.0 × 10− 4mol

2.5 × 10− 5mol

3.7 × 10− 6mol

1.2 × 10− 8mol

https://dl.doubtnut.com/l/_RWbemlWf7MbJ
https://dl.doubtnut.com/l/_N8bkHjHZZVLC


16. The solubility of a gas in water at 300 K under a pressure of 100

atmospheres is . Therefore, the mass of the gas in kg

dissolved in 250 mL of water under a pressure of 250 atmospheres at 300

K is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4 × 10− 3kg L− 1

2.5 × 10− 3

2.0 × 10− 3

1.25 × 10− 3

5.0 × 10− 3

17. The amount of solute (molar mass 60 g ) that must be added to

180 g of water so that the vapour pressure of water is lowered by  is

A. 30 g

mol− 1

10 %

https://dl.doubtnut.com/l/_IdZqAn113pJX
https://dl.doubtnut.com/l/_oryz8CTWtyVi


B. 60 g

C. 120 g

D. 12 g

Answer: B

Watch Video Solution

18. At  the vapour pressure of pure liquid 'A' is 520 mm Hg and that

of pure liquid 'B' is 1000 mm Hg. If a mixture solution of 'A' and 'B' boils at

 and 1 atm pressure, the amount of 'A' in the mixture is (1 atm 

A. 48 mol percent

B. 50 mol percent

C. 52 mol percent

D. 34 mol percent

80∘C

80∘C

= 760mmHg)

https://dl.doubtnut.com/l/_oryz8CTWtyVi
https://dl.doubtnut.com/l/_HmjQlaONNWmR


Answer: B

Watch Video Solution

19. Two liquids X and Y form an ideal solution. The mixture has a vapour

pressure of 400 mm at 300 K when mixed in the molar ratio 1:1. when

mixed in the molar ratio of 1:2 at the same temperatre the vapour

pressure of the mixture is 350 mm. The vapour pressure of the two pure

liquids X and Y respectively are

A. 250 mm, 550 mm

B. 350 mm, 450 mm

C. 350 mm, 700 mm

D. 550 mm, 250 mm

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_HmjQlaONNWmR
https://dl.doubtnut.com/l/_80qTvy7EiFyg
https://dl.doubtnut.com/l/_ng8gueUILiw4


20. Two liquids X and Y form an ideal solution. At 300K, vapour pressure

of the solution containing 1 mol of X and 3 mol of Y is 550 mm Hg. At the

same temperature, if 1 mol of Y is further added to this solution, vapour

pressure of the solution increases by 10 mm Hg. Vapour pressure (in

mmHg) of X and Y in their pure states will be, respectively

A. 200 and 300

B. 300 and 400

C. 400 and 600

D. 500 and 600

Answer: C

Watch Video Solution

21. If two substances A and B have  and have mole fraction

in solution as 1:2 then mole fraction of A in vapour phase is

A. 0.33

p∘
A

: p∘
B = 1: 2

https://dl.doubtnut.com/l/_ng8gueUILiw4
https://dl.doubtnut.com/l/_f6vdpRXPHPAY


B. 0.25

C. 0.52

D. 0.2

Answer: D

Watch Video Solution

22. The relative lowering of vapour pressure of an aqueous solution

containing a non-volatile solute, is 0.0125. The molality of the solution is

A. 0.7

B. 0.5

C. 0.6

D. 0.8

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_f6vdpRXPHPAY
https://dl.doubtnut.com/l/_h48QIpI5FZjh


23.  are the vapour pressure of pure liquid components ,Aand

B respectively of an ideal binary solution,If  represents the mole

fraction of component A, the total pressure of the solution will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

PA and PB

xA

p∘
A − x1

x2

p∘
A − x2

x1

p∘
B
x1

x2

p∘
B
x2

x1

24.  and  are the mole fraction of A and B respectively in liquid

phase  and  are the mole fraction of A and B respective in vapour

phase. Find out the slope of straight line if a graph is plotted  along

XA XB

yA yB

1

yA

https://dl.doubtnut.com/l/_h48QIpI5FZjh
https://dl.doubtnut.com/l/_G65vh4ShfnOQ
https://dl.doubtnut.com/l/_WDV0QnOLXTRQ


Y-axis against  along X-axis gives straight line  and  are vapour

pressure of pure components A and B].

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

xA

[p∘
A

p∘
B

p∘
B /p∘

A

p∘
A

/p∘
B

p∘
B − p∘

A

p∘
A

− p∘
B

25. One component of a solution follows Raoult's over the entire range

 The second component must follow Raoult's law in the

range when  is

A. close to zero

B. close to 1

C. 

0 ≤ x1 ≤ 1.

x2

0 ≤ x2 ≤ 0.5

https://dl.doubtnut.com/l/_WDV0QnOLXTRQ
https://dl.doubtnut.com/l/_uRXI6BhLJur3


D. 

Answer: D

Watch Video Solution

0 ≤ x2 ≤ 1

26. 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 the mole fraction of solvent if the

decrease in vapour pressure is 20 mm of Hg?

A. 0.8

B. 0.6

C. 0.4

D. 0.4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_uRXI6BhLJur3
https://dl.doubtnut.com/l/_fQ1uYfHe6BSo


27.  glucose  is added to  water. The vapour pressure

of water (in torr) for this aqueous solution is:

A. 7.6

B. 76

C. 752.4

D. 

Answer: C

Watch Video Solution

18g (C6H12O6) 178.2g

759.0

28. Which of the following statements about the composition of the

vapour over an ideal  mol mixture of benzene and toluene is correct?

Assume that the temperature is constant at . (Given: vapour

pressure Date at , benzene=12.8 kP, toluene=3.85 kPa)

A. The vapour will contain equal amounts of benzene and toluene

1: 1

25∘C

25∘C

https://dl.doubtnut.com/l/_6ZZUbhECEZLC
https://dl.doubtnut.com/l/_tDe0v4MaDDt1


B. Not enough information is given to make a prediction

C. The vapour will contain a higher percentage of benzene

D. The vapour will contain a higher percentage of toluene

Answer: C

Watch Video Solution

29. 1 mole of liquid A and 2 moles of liquid B make a solution having a

total vapour pressure of 38 torr. The vapour pressures of pure A and pure

B are 45 torr and 36 torr respectively. The described solution

A. is an ideal solution

B. shows negative deviation

C. is a minimum boiling azeotrope

D. has volume greater than the sum of individual volumes

Answer: B

https://dl.doubtnut.com/l/_tDe0v4MaDDt1
https://dl.doubtnut.com/l/_GV8t3nEMBfrE


Watch Video Solution

30. Which one of the following is incorrect for ideal solution?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔHmix = 0

ΔUmix = 0

ΔP = Pobs − Pcalculated by Raoult's law = 0

ΔGmix = 0

31. The vapor pressure of acetone at  is 185 torr. When  of a non-

volatile solute was dissolved in  of acetone at , it vapour

pressure was 183 torr. The molar mass  of solute is:

A. 128

20∘C 1.2g

100g 20∘C

(gmol− 1)

https://dl.doubtnut.com/l/_GV8t3nEMBfrE
https://dl.doubtnut.com/l/_G0TCCXTEmtjK
https://dl.doubtnut.com/l/_23XkoKNwJC0z


B. 488

C. 32

D. 64

Answer: D

Watch Video Solution

32. Dry air is passed through a solution containing 10 g of the solute in

90 g of water and then through pure water. The loss in weight of solution

is 2.5 g and that of pure solvent is 0.05 g. Calculate the molecular weight

of the solute.

A. 50

B. 180

C. 100

D. 25

https://dl.doubtnut.com/l/_23XkoKNwJC0z
https://dl.doubtnut.com/l/_1bKEPQRxKSsM


Answer: C

Watch Video Solution

33. The mass of glucose that would be dissolved in 50g of water in order

to produce the same lowering of vapour pressure as is produced by

dissolving 1g of urea in the same quantity of water is :

A. 1 g

B. 3 g

C. 6 g

D. 8 g

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1bKEPQRxKSsM
https://dl.doubtnut.com/l/_VP4PfH6a7qzh


34. The vapour pressure of a solution of a non-volatile electrolyte  in a

solvent  is  of the vapour pressure of the solvent at the same

temperature. If the molecular weight of the solvent is  times, the

molecular weight of solute, the weight ratio of the solvent and solute are:

A. 0.15

B. 0.2

C. 

D. 5.7

Answer: D

Watch Video Solution

B

A 95 %

0.3

4.0

35. At a certain temperature, the value of the slope of the plot of osmotic

pressure  against concentration ( ) of a certain polymer

solution is 291R. The temperature at which osmotic pressure is measured

is (R is gas constant)

(π) C in mol L− 1

https://dl.doubtnut.com/l/_ELqRAY71GFMF
https://dl.doubtnut.com/l/_2VFLYfqPqQl5


A. 

B. 

C. 564 K

D. 18 K

Answer: B

Watch Video Solution

271∘C

18∘C

36. The empirical formula of a non-electrolyte is . A solution

containing 3 g  of the compound exerts the same osmotic pressure

as that of 0.05 M glucose solution. The molecular formula of the

compound is :

A. 

B. 

C. 

D. 

CH2O

L− 1

CH2O

C2H4O2

C4H8O4

C3H6O3

https://dl.doubtnut.com/l/_2VFLYfqPqQl5
https://dl.doubtnut.com/l/_i0WXUQIdb25k


Answer: B

Watch Video Solution

37. A  solution of a substance is isotonic with a  solution of

urea (molar mass ) in the same solvent. If the densities of

both the solutions are assumed to be equal to , molar mass of

the substance will be:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5.25 % 1.5 %

= 60gmol− 1

1.0gcm− 3

210.0 g mol − 1

90.0 g mol − 1

115.0 g mol − 1

105.0 g mol − 1

https://dl.doubtnut.com/l/_i0WXUQIdb25k
https://dl.doubtnut.com/l/_vz3GaofrMI0O


38. Insulin  is dissolved in a suitable solvent and the osmotic

pressure  of solutions of various concentrations  is

measured at . The slope of a plot of  against  is found to be 

. The molecular weight of insulin is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(C2H10O5)n

(π) (g/cm3)C

20∘C π C

4.65 × 10− 3

3.17 × 106

4.17 × 106

5.17 × 106

6.17 × 106

39. Osmotic pressure of insulin solution at 298 K is found to be

. Hence, height of water Column due to this pressure is

A. 7.4 mm

0.0072atm

https://dl.doubtnut.com/l/_2hQASHNvGSBG
https://dl.doubtnut.com/l/_bbyZ2miTFn83


B. 7.4 cm

C. 74 cm

D. 760 mm

Answer: B

Watch Video Solution

40. A solution of protein (extracted from carbs) was prepared by

dissolving  in  of an aqueous solution. At  and osmotic

pressure rise of  of the solution was observed. Then molecular

weight of protein is (assume density of solution is ):

A. 

B. 

C. 

D. 

0.75g 125cm3 4∘C

2.6mm

1.00g/cm3

9. × 105

5.4 × 105

5.4 × 1010

9.4 × 1010

https://dl.doubtnut.com/l/_bbyZ2miTFn83
https://dl.doubtnut.com/l/_stnxOHUJXg5r


Answer: B

Watch Video Solution

41. An aqueous solution of urea is found to boil at . Given 

for water is 0.52 K kg , the mole fraction of urea in the solution is

A. 1

B. 0.5

C. 0.018

D. 0.25

Answer: C

Watch Video Solution

100.52∘C Kb

mol− 1

42. For a dilute solution containing 2.5g of a non-volatile non-electrolyte

solute in 100g of water, the elevation in boiling point at 1 atm pressure is

https://dl.doubtnut.com/l/_stnxOHUJXg5r
https://dl.doubtnut.com/l/_MxZPrUvyyzpy
https://dl.doubtnut.com/l/_0JdgTeVIDuD9


. Assuming concentration of solute is much lower than the

concentration of solvent, the vapour pressure (mm of Hg) of the solution

is (take =0.76 K kg )

A. 724

B. 740

C. 736

D. 718

Answer: A

Watch Video Solution

2∘ C

Kb mol − 1

43. A solution containing 1.8 g of a compound (empirical formula )

in 40 g of water is observed to freeze at C. The molecules

formula of the compound is (  of water =1.86kg K ):

A. 

B. 

CH2O

−0.465∘

Kf mol− 1

C2H4O2

C3H6

https://dl.doubtnut.com/l/_0JdgTeVIDuD9
https://dl.doubtnut.com/l/_UArQWidytYYJ


C. 

D. 

Answer: D

Watch Video Solution

C4H8O4

C6H12O6

44. A solution containing 0.10 g of non-volatile solute X (molar mass : 100)

in 200 g of benzene depresses the freezing point of benzene by 

while 0.50 g of another non-volatile solute Y in 100 g of benzene also

depresses the freezing point of benzene by . What is the

molecular mass of Y ?

A. 50

B. 100

C. 150

D. 1000

Answer: D

0.25∘C

0.25∘C

https://dl.doubtnut.com/l/_UArQWidytYYJ
https://dl.doubtnut.com/l/_7r9e7g8RtW9d


Watch Video Solution

45. A solution of urea boils at  at the atmospheric pressure. If 

 and  for water are  and  respectively, the

above solution will freeze at,

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

100.18∘C

Kf Kb 1.86 0.512Kkgmol− 1

−6.54∘C

−0.654∘C

6.54∘C

0.654∘C

46. At  the vapour pressure of a solution of  of an solute in 

 water is .If , the boiling point of this solution will

be :

100∘C 6.5g

100g 732mm Kb = 0.52

https://dl.doubtnut.com/l/_7r9e7g8RtW9d
https://dl.doubtnut.com/l/_5qQd5P2x8KQT
https://dl.doubtnut.com/l/_Z0WBUIbRGPS5


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

102∘C

103∘C

101∘C

100∘C

47. In 100g of naphthalene,  of S was dissolved. Melting point of

naphthalene  of

naphthalene, molecular formula of sulphur is

A. 

B. 

C. 

D. 

2.423g

= 80.1∘CΔTf = 0.661∘C. Lf = 35.7cal/g

S2

S4

S6

S8

https://dl.doubtnut.com/l/_Z0WBUIbRGPS5
https://dl.doubtnut.com/l/_M7qXJslySByV


Answer: D

Watch Video Solution

48.  for water is . IF your automobile radiator holds 

 of water, how many grams of ethylene glycol  must you

add to get the freezing point of the solution lowered to  ?

A. 27 g

B. 72 g

C. 93 g

D. 39 g

Answer: C

Watch Video Solution

Kf 1.86Kkgmol− 1

1.0kg (C2H6O2)

−2.8∘C

https://dl.doubtnut.com/l/_M7qXJslySByV
https://dl.doubtnut.com/l/_yx7nZaWN1hYQ


49. When mercuric iodide is added to the aqueous solution of potassium

iodide, then:

A. freezing point is raised

B. freezing point is lowered

C. freezing point does not change

D. boiling point does not change

Answer: A

Watch Video Solution

50. The amount of ice that will separate out on cooling a solution

containing 50 g ethylene glycol in 200 g water to  is : (

)

A. 18.71 g

B. 28.71 g

−9.3∘C

K'f = 1.86Kmolality − 1

https://dl.doubtnut.com/l/_uEx24CDUDsKc
https://dl.doubtnut.com/l/_oW1Z3CLkAsR9


C. 38.71 g

D. 48.71 g

Answer: C

Watch Video Solution

51. An element X of atomic mass 25.0 exists as  in benzene to the

extent of . When  of saturated solution of X in benzene is

added to 20.0 g of benzene, the depression in freezing point of the

resulting solution is 0.51 K. If  for benzene is , the

solubility of X in 100 g of benzene will be

A. 3.0 g

B. 2.7 g

C. 0.30 g

D. 0.27 g

Answer: A

X)4

100 % 10.30g

Kf 5.1 K kg mol − 1

https://dl.doubtnut.com/l/_oW1Z3CLkAsR9
https://dl.doubtnut.com/l/_1ely61jPanHv


Watch Video Solution

52. If molarity of the dilute solutions is doubled ,the value of molal

depression constant will be:

A. doubled

B. halved

C. tripled

D. unchanged

Answer: D

Watch Video Solution

(Kf)

53. Pure water freezes at 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  The �gures

shown below represent plots of vapour pressure (V.P.) versus temperature

kgmol− 1.

https://dl.doubtnut.com/l/_1ely61jPanHv
https://dl.doubtnut.com/l/_NhsDxIm1MiwW
https://dl.doubtnut.com/l/_9iP4WT5jifs3


(T). [molecular weight of ethanol is  Among the following, the

option representing change in the freezing point is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

46gmol− 1

54. Which of the following aqueous solution has the highest boiling point

A. 

B. 

C. 

D. 

0.1 M KNO3

0.1 M Na3PO4

0.1MBaCl2

.1MK2SO4

https://dl.doubtnut.com/l/_9iP4WT5jifs3
https://dl.doubtnut.com/l/_UekAyN1L8lXA


Answer: B

Watch Video Solution

55. Which of the following electrolytes has the same value of van't Ho�

factor (i)is that of (if all are ionised?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Al2(SO4)3 100 %

K2SO4

K3[Fe(CN)6]

Al(NO3)3

K4[Fe(CN)6]

56. The degree of association  is given by the expression(α)

https://dl.doubtnut.com/l/_UekAyN1L8lXA
https://dl.doubtnut.com/l/_XbJPkeJPxATq
https://dl.doubtnut.com/l/_mGq7Te7yHvCc


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

α =
n(i − 1)

1 − n

α =
i(n − 1)

1 + n

α =
i(n + 1)

1 − n

α =
i(n + 1)

n − 1

57. The molar mass of the solute sodium hydrdoxide obtained from the

measurement of the osmotic pressure of its aqueous solution at  is 

. Therefore its ionization percentage in this solution is

A. 75

B. 60

C. 80

D. 70

27∘C

25gmol− 1

https://dl.doubtnut.com/l/_mGq7Te7yHvCc
https://dl.doubtnut.com/l/_goas10N3Hx5q


Answer: B

Watch Video Solution

58.  of monobasic acid in  of water lowers the freezing point by 

. If  of same acid requires  of  alkali for

complete neutralization, calculate the degree of dissociation of acid. 

for  is .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1g 100g

0.168∘ 0.2g 15.1mLmol− 1 N /10

K'f

H2O 1.86Kmol− 1kg

9.8 %

19.6 %

4.9 %

1.68 %

https://dl.doubtnut.com/l/_goas10N3Hx5q
https://dl.doubtnut.com/l/_pit9tSWyvlbt


59. 0.6 mL of acetic acid is dissolved in 1 litre of water. The value of van't

Ho� factor is 1.04. What will be the degree of dissociation of the acetic

acid?

A. 0.01

B. 0.02

C. 0.03

D. 0.04

Answer: D

Watch Video Solution

60. The boiling point of  solution of  in water is greater

than equimolal solution of  in water. Which of the following statements

is true in this case?

A. Molecular mass of X is less than molecular mass of Y

0.2molkg− 1 X

Y

https://dl.doubtnut.com/l/_ecRgeM53NYVb
https://dl.doubtnut.com/l/_Ae1RnVRRRjbo


B. Y is undergoing dissociation in water while X undergoes no change

C. X is undergoing dissociation in water

D. Molecular mass of X is greater than the molecular mass of Y

Answer: C

Watch Video Solution

61. The freezing point (in  of a solution containing  of 

 (Mol.wt. 329) in 100 g of water  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

. ∘ C) 0.1g

K3[Fe(CN)6] (Kf = 1.86Kkgmol− 1)

−2.3 × 10− 2

−5.7 × 10− 2

−5.7 × 10− 3

−1.2 × 10− 2

https://dl.doubtnut.com/l/_Ae1RnVRRRjbo
https://dl.doubtnut.com/l/_qxIEs1z9Nok5


62. The van't Ho� factor for  at 0.01 M concentration is 1.98. The

percentage dissociation of  at this concentration is :

A. 49

B. 69

C. 89

D. 98

Answer: A

Watch Video Solution

BaCl2

BaCl2

63. The van't ho� factor (i) for a dilute aqueous solution of the strong

electrolyte barium hydroxide is

A. 0

B. 1

https://dl.doubtnut.com/l/_qxIEs1z9Nok5
https://dl.doubtnut.com/l/_33ALDfLEFSY1
https://dl.doubtnut.com/l/_jbOYZpAigC3i


C. 2

D. 3

Answer: D

Watch Video Solution

64. The freezing point depression constant for water is if 

is dissolved in ,the freezing point is changed by 

,Calculate the van't Ho� factor for 

A. 0.381

B. 2.05

C. 2.63

D. 3.11

Answer: C

Watch Video Solution

−1.86∘Cm− 1.

5.00gNa2SO4 45.0gH2O

−3.82∘C Na2SO4

https://dl.doubtnut.com/l/_jbOYZpAigC3i
https://dl.doubtnut.com/l/_pYi6kCV8bvgQ


65. A  molal aqueous solution of a weak acid is  ionized. If  for

water is , the freezing point of the solution will be.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.1 30 % Kf

1.86∘C /m

−0.18∘C

−0.54∘C

−0.36∘C

−0.24∘C

66. v1_newFlow

A. 

B. 

C. 

i = (1 − x)

i = (1 + x)

i = (1 − x/2)

https://dl.doubtnut.com/l/_pYi6kCV8bvgQ
https://dl.doubtnut.com/l/_mqIzlolh5nvB
https://dl.doubtnut.com/l/_GxgfaWua2UWC


D. 

Answer: C

Watch Video Solution

1 = (1 + x/2)

67. The freezing point of benzene decreases by  when  of

acetic acid is added to  of benzene. IF acetic acid associates to form a

dimer in benzene, percentage association of acetic acid in benzene will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.45∘C 0.2g

20g

(Kf for benzene = 5.12Kkgmol− 1)

76.6 %

94.6 %

64.6 %

80.4 %

https://dl.doubtnut.com/l/_GxgfaWua2UWC
https://dl.doubtnut.com/l/_JNBzsYwh8H1a


68. A  solution of  is isotonic with a  solution of

glucose at same temperature. The apparent degree of dissociation of

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.004M Na2SO4 0.010M

Na2SO4

25 %

50 %

75 %

85 %

69. Van't Ho� factors are x,y,z in the case of association, ionisation and no

charge respectively. Increasing order is

A. x lt y lt z

B. x gt z gt y

https://dl.doubtnut.com/l/_4IDUrShiePQ6
https://dl.doubtnut.com/l/_pb9OLF92jlyJ


C. x lt z lt y

D. x gt y gt z

Answer: C

Watch Video Solution

70. For a weak monobasic acid, if  then at a concentration of

0.01 M of the acid solution, the van't Ho� factor is

A. 1.01

B. 1.02

C. 

D. 

Answer: C

Watch Video Solution

pKa = 4.

1.10

1.20

https://dl.doubtnut.com/l/_pb9OLF92jlyJ
https://dl.doubtnut.com/l/_CLwO3aY1dXJY
https://dl.doubtnut.com/l/_bdrVVYJiaN7b


71. The pH of 1 M solution of a weak monobasic acid (HA) is 2. Then, the

van't Ho� factor is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.01

1.02

1.10

1.20

72. At a certain Hill station, water boils at . The amount of NaCl that

should be added to one litre of water so that it boils at  will be (

for )

A. 450 g

B. 225 g

96∘C

100∘C Kb

H2O = 0.52K/m

https://dl.doubtnut.com/l/_bdrVVYJiaN7b
https://dl.doubtnut.com/l/_6BwkdlHehsrM


C. 125 g

D. 250 g

Answer: B

Watch Video Solution

73. One molal solution of a complex of cobalt chloride with  in water

showed an elevation in boiling point equal to . Assuming that the

complex is completely ionized in the solution, the complex is (  for

water = )

A. 

B. 

C. 

D. none of these

Answer: A

W t h Vid S l ti

NH3

2.08∘

Kb

0.52 K kg mol − 1

[Co(NH3)6]Cl3

[Co(NH3)5Cl]Cl2

[Co(NH3)4Cl2]Cl

https://dl.doubtnut.com/l/_6BwkdlHehsrM
https://dl.doubtnut.com/l/_Ng3n2HeO2JOm


Watch Video Solution

74. The depression in freezing point of  aqueous 

solution is ,  urea solution freezes at . Assuming

molality equal to molarity,  of  solution is

A. 2

B. 3

C. 3.2

D. 4.2

Answer: B

Watch Video Solution

0.01m CH3C∞H

0.02046∘ 1m −1.86∘C

pH CH3COOH

75. The average osmotic pressure of human blood is  bar at .

What is the concentration of an aqueous solution that could be

used in the blood stream ?

7.8 37∘C

NaCl

https://dl.doubtnut.com/l/_Ng3n2HeO2JOm
https://dl.doubtnut.com/l/_o7QhXhMadnVs
https://dl.doubtnut.com/l/_thDtSjxUoaZm


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.15 mol/L

0.30 mol/L

0.60 mol'L

0.45 mol/L

76. Solution A contains 7 g/L of  and solution B contains 7 g/L of

NaCl. At room temperature, the osmotic pressure of :

A. solution A is greater than B

B. both have same osmotic pressure

C. solution B is greater than A

D. can't determine.

Answer: C

MgCl2

https://dl.doubtnut.com/l/_thDtSjxUoaZm
https://dl.doubtnut.com/l/_j8tqefUWkXP5


Watch Video Solution

77. Two solution (A)containing and(B) semipermeable

membrance as shown below.If on reaction with 

,produces blue colour of , the clue colour will be noticed

in : 

A. A

B. B

C. In both A and B

D. Neither in A nor in B

Answer: D

Watch Video Solution

Fecl3(aq)

FeCl3 K4[Fe(CN)6]

Fe4[Fe(CN)6]

∣
∣
∣

(A) (B)

FeCl3 K4[Fe(CN)6]

∣
∣
∣

https://dl.doubtnut.com/l/_j8tqefUWkXP5
https://dl.doubtnut.com/l/_PNRHdZJKyeF0


78. Pure benzene freezes t . A solution of 0.223 g of phenylacetic

acid  in 4.4 g of benzene 

freezes at . From the observation one can conclude that :

A. phenylacetic acid exists as such in benzene

B. phenylacetic acid undergoes partial ionization in benzene

C. phenylacetic acid undergoes complete ionization in benzene

D. phenylacetic acid dimerizes in benzene

Answer: D

Watch Video Solution

5.3∘C

(C6H5CH2COOH) (Kf = 5.12Kkgmol− 1)

4.47∘C

79. Consider separate solution of

 and 

 at . Which statement is true about these

solutions, assuming all salts to be strong electrolytes?

0.500MC2H5OH(aq), 0.100MMg3(PO4)2(aq), 0.250MKBr(aq)

0.125MNa3PO4(aq) 25∘C

https://dl.doubtnut.com/l/_iFzOvyXmf8cP
https://dl.doubtnut.com/l/_yZhPYXdXVTLn


A.  has the highest osmotic pressure

B. They all have the same osmotic pressure

C.  has the highest osmotic pressure

D.  has the highest osmotic pressure

Answer: B

Watch Video Solution

0.500 M C2H5OH(aq)

0.100 M Mg3(PO4)2

0.125 M Na3PO4(aq)

80. Of the following  aqueous solutions,which one will exhibits the

largest freezing point depression?

A. KCl

B. 

C. 

D. 

Answer: C

0.10m

C6H12O6

Al2(SO4)3

K2SO4

https://dl.doubtnut.com/l/_yZhPYXdXVTLn
https://dl.doubtnut.com/l/_XGLbIlpIrFof


Watch Video Solution

81. On gram of silver gets distributed between  of molten zinc and

100  of molten lead at . The percentage of silver still left in the

lead layer is approximately

A. 2

B. 5

C. 3

D. 1

Answer: C

View Text Solution

10cm3

cm3 800∘C

82. The correct relationship between molarity (M) and molality (m) is ( d =

density of the solution, in = molar mass of the solute in 

)

kg L− 1, M2

kg mol − 1

https://dl.doubtnut.com/l/_XGLbIlpIrFof
https://dl.doubtnut.com/l/_I1b2vIOZ6WY1
https://dl.doubtnut.com/l/_PLQkk5Qgyr8A


Competition (FOCUS) JEE (Main and Advanced)/Medical Entrance SPECIAL (II.

Multiple Choice Question )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

M =
md

1 + nM2

M =
m

1 + mM2d

M =
1 + mM2

md

M =
1 + md

mM2

1. If  and  are the vapour pressure of the solvent and its solution

respectively and  and  are the mole fraction of the solvent and solute

respectively, then

A. 

B. 

P ∘ PS

x1 x2

PS = p∘N2

P ∘ − PS = p∘N2

https://dl.doubtnut.com/l/_PLQkk5Qgyr8A
https://dl.doubtnut.com/l/_LTxRuvF37WDU


C. 

D. .

Answer: B::C

Watch Video Solution

PS = P ∘N1

(P ∘ − PS) /PS = N1 /(N1 + N2)

2. The vapour pressure of a dilute solution of a solute is not in�uenced by

A. nature of the solute if it is non-electrolyte

B. mole fraction of the solute

C. melting point of the solute

D. degree of dissociation of the solute.

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_LTxRuvF37WDU
https://dl.doubtnut.com/l/_ivbjXtxlN40v


3. Which statement are true about osmotic pressure , volume (V) and

temperature (T)? 

A.  if T is constant

B.  if V is constant

C.  if T is constant

D.  is constant if T is constant.

Answer: A::B::D

Watch Video Solution

(π)

Solution (A) Solution (B)

FeCl3 K4Fe(CN)
6

π ∝
1

V

π ∝ T

π ∝ V

πV

4. The colligative properties of a solution are

A.  molality

B. /

C. proportional to each other

∝

∝ (1) (molecular mass of the solute)

https://dl.doubtnut.com/l/_mXCuRvKW6ibU
https://dl.doubtnut.com/l/_8YzT5bWLv1K5


D. independent of the nature of the solute, i.e., electrolyte or non-

electrolyte.

Answer: A::B::C

Watch Video Solution

5. In the depression of freezing point experiment, it is found that the:

A. The vapour pressure of the solution is equal to that of pure solvent

B. The vapour pressure of the solution is more than that of pure

solvent

C. Only solute molecules solidify at the freezing point

D. Only solvent molecules solidify at the freezing point.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_8YzT5bWLv1K5
https://dl.doubtnut.com/l/_DXnDsMIYRHkA
https://dl.doubtnut.com/l/_XgQXKG8BKwFT


6. Mixture (s) showing positive deviation from Raoult's law at  is

(are)

A. carbon tetrachloride + methanol

B. carbon disulphide + acetone

C. benzene + toluene

D. phenol + aniline

Answer: A::B

Watch Video Solution

35∘C

7. For a solution formed by mixing liquid L and M, the vapour pressure of

L plotted against the mole fraction of M in solution is shown in the

following �gure. Here  represent mole fractions of L and M

respectively, in the solution. The correct statement(s) applicable to this

system is (are) 

xL and xM

https://dl.doubtnut.com/l/_XgQXKG8BKwFT
https://dl.doubtnut.com/l/_riHQU5I0SpEn


Competition (FOCUS) JEE (Main and Advanced)/Medical Entrance SPECIAL (III.

Multiple Choice Question )

A. The point Z represents vapour pressure of pure M and Raoult's law

is obeyed from  to 

B. Attractive intermolecular interactions between  in pure liquid

L and in pure liquid M are stronger than those between 

 when mixed in solution

C. The point Z represents vapour presssure of pure liquid M and

Raoul's law is obeyed when 

D. The point Z represents vapour pressure of pure liquid L and Raoul's

law is obeyed when 

Answer: B::D

View Text Solution

xL = 0 xL = 1

L − L

M − M

L − M

xL → 0

xL → 1

https://dl.doubtnut.com/l/_riHQU5I0SpEn


1. An ideal solution of two liquids is a solution in which each component

obeys Raoult's which states that the vapour pressure of any component

in the solution depends on the mole fraction of that component in the

solution and the vapour pressure of that component in the pure state.

However, there are many solution which do not obey Raoult's law. In other

words, they show deviations from ideal behaviour which may be positive

or negative. However, in either case, corresponding to a particular

composition, they form a constant boiling mixtures called azeotropes. 

Which of the following mixture do you expect will not show positive

deviation from Raoult's law ?

A. Benzene - Chloroform

B. Benzene - Acetone

C. Benzene - Ethanol

D. Benzene - Carbon tetrachloride

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_i8bZw4rngVLr


2. An ideal solution of two liquids is a solution in which each component

obeys Raoult's which states that the vapour pressure of any component

in the solution depends on the mole fraction of that component in the

solution and the vapour pressure of that component in the pure state.

However, there are many solution which do not obey Raoult's law. In other

words, they show deviations from ideal behaviour which may be positive

or negative. However, in either case, corresponding to a particular

composition, they form a constant boiling mixtures called azeotropes. 

Which of the following mixture do you expect will not show positive

deviation from Raoult's law ?

A. shows no deviations from Raoult's law

B. shows a positive deviation from Raoult's law

C. shows a negative deviation from Raoult's law

D. is staurated

Answer: B

W t h Vid S l ti

https://dl.doubtnut.com/l/_i8bZw4rngVLr
https://dl.doubtnut.com/l/_EFEukvZWv2Z1


Watch Video Solution

3. An ideal solution of two liquids is a solution in which each component

obeys Raoult's which states that the vapour pressure of any component

in the solution depends on the mole fraction of that component in the

solution and the vapour pressure of that component in the pure state.

However, there are many solution which do not obey Raoult's law. In other

words, they show deviations from ideal behaviour which may be positive

or negative. However, in either case, corresponding to a particular

composition, they form a constant boiling mixtures called azeotropes. 

A solution has a  mole ratio of pentane to hexane. The vapour

presssures of the pure hydrocarbons at  are 440 mm of Hg for

pentane and 120 mm of Hg for hexane. The mole fraction at pentane in

the vapour phase would be

A. 0.2

B. 0.478

C. 0.549

D. 0.786

1: 4

20∘C

https://dl.doubtnut.com/l/_EFEukvZWv2Z1
https://dl.doubtnut.com/l/_c4qCcgTCdkLG


Answer: B

Watch Video Solution

4. Colligative properties of a solution depend upon the number of moles

of a solute dissolved and do not depend upon the nature of the solute.

However, they are applicable only to dilute solutions in which the solutes

do not undergo any association or dissociation. For solutes undergoing

such changes, van't Ho� introduced a factor, called van't Ho� factor (i).

This has helped not only to explain the abnormal molecular masses of

such solutes in the solution but has also helped to calculate the degree

of association or dissociation. 

The van't Ho� factor for 0.1 M  solution is 2.74. The degree of

dissociation is

A. 

B. 

C. 

Ba(NO3)2

91.3 %

87 %

100 %

https://dl.doubtnut.com/l/_c4qCcgTCdkLG
https://dl.doubtnut.com/l/_8cPVW7ZyxxA9


D. 

Answer: B

Watch Video Solution

74 %

5. Which one of the following aqueous solutions will have the lowest

freezing point ?

A. 0.1 molal solution of urea

B. 0.1 molal solution of acetic acid

C. 0.1 molal solution of sodium chloride

D. 0.1 molal solution of calcium chloride

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_8cPVW7ZyxxA9
https://dl.doubtnut.com/l/_0CyBi1Scjhzm


6. A solution of sucross (molar mass = 342 g ) has been prepared

by dissolving 68.4 g of sucrose in one kg of water.  for water is 

 and vapour pressure of water at 298 K is 0.024 atm.  

The vapour pressure of the solution at 298 K will be

A. 0.230 atm

B. 0.233 atm

C. 0.236 atm

D. 0.0239 atm

Answer: D

Watch Video Solution

mol − 1

Kf

1.86 K kg mol − 1

7. A solution of sucross (molar mass = 342 g ) has been prepared by

dissolving 68.4 g of sucrose in one kg of water.  for water is 

 and vapour pressure of water at 298 K is 0.024 atm.  

the osmotic pressure of the solution at 298 K will be

mol − 1

Kf

1.86 K kg mol − 1

https://dl.doubtnut.com/l/_bzZMcEYslrZr
https://dl.doubtnut.com/l/_N3dEX9OWJoMg


A. 4.29 atm

B. 4.49 atm

C. 4.69 atm

D. 4.89 atm

Answer: D

Watch Video Solution

8. A solution of sucross (molar mass = 342 g ) has been prepared

by dissolving 68.4 g of sucrose in one kg of water.  for water is 

 and vapour pressure of water at 298 K is 0.024 atm.  

The freezing point of the solution will be

A. 

B. 

C. 

D. 

mol − 1

Kf

1.86 K kg mol − 1

−0.684∘C

−0.342∘C

−0.372∘C

−0.186∘C

https://dl.doubtnut.com/l/_N3dEX9OWJoMg
https://dl.doubtnut.com/l/_FwWgljCtrVbq


Answer: C

Watch Video Solution

9. A solution of sucross (molar mass = 342 g ) has been prepared

by dissolving 68.4 g of sucrose in one kg of water.  for water is 

 and vapour pressure of water at 298 K is 0.024 atm.  

The mass of sodium chloride that should be dissolved in the same

amount of water to get the same freezing point will be

A. 136.8 g

B. 32.2 g

C. 5.85 g

D. 11.60 g

Answer: C

Watch Video Solution

mol − 1

Kf

1.86 K kg mol − 1

https://dl.doubtnut.com/l/_FwWgljCtrVbq
https://dl.doubtnut.com/l/_VgnuITdsWhRu
https://dl.doubtnut.com/l/_drZFUCbsXnEh


10. A solution of sucross (molar mass = 342 g ) has been prepared

by dissolving 68.4 g of sucrose in one kg of water.  for water is 

 and vapour pressure of water at 298 K is 0.024 atm.  

If on dissolving the above amount of NaCl in 1 kg of water, the freezing

point is found to be , the percentage dissociation of NaCl in

the solution is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mol − 1

Kf

1.86 K kg mol − 1

−0.344∘C

75 %

80 %

85 %

90 %

11. Properties such as boiling point, freezing point and vapour pressure of

a pure solvent change when solute molecules are added to get

https://dl.doubtnut.com/l/_drZFUCbsXnEh
https://dl.doubtnut.com/l/_aTnUtigmabCA


homogeneous solution. These are called colligative properties.

Application of colligative properties are very useful in day- to - day life.

One of its examples is the use of ethylene glycol and water mixture as

anti-freezing liquid in the radiator of automobiles. 

A solution M is prepared by mixing ethanol and water. The mole fraction

of ethanol in the mixture is 0.9. 

Given : Freezing point depression constant of water

  

Freezing point depression constant of ethanol

  

Boiling point elevation constant of water   

Boiling point elevation constant of ethanol 

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 = 351.5 K 

Vapour pressure of pure water = 32.8 mm Hg 

Vapour pressusre of pure ethanol = 40 mm Hg 

Molecular weight of water =   

(Kwater
f

) = 1.86 K kg mol − 1

(eethanol
f

) = 2.0 K kg mol − 1

(Kwater
b

) = 0.52 K kg mol − 1

(Kethanol
b

) = 1.2 K kg mol − 1

18 g mol − 1

https://dl.doubtnut.com/l/_aTnUtigmabCA


Molecular weight of ethanol =   

In answering the following questions, consider the solutions to be ideal

dilute solutions and solutes to be non-volatile and non-dissociative. 

The freezing point of solution M is

A. 268.7 K

B. 268.5 K

C. 234.2 K

D. 150.9 K

Answer: D

Watch Video Solution

46 g mol − 1

12. Properties such as boiling point, freezing point and vapour pressure of

a pure solvent change when solute molecules are added to get

homogeneous solution. These are called colligative properties.

Application of colligative properties are very useful in day- to - day life.

One of its examples is the use of ethylene glycol and water mixture as

https://dl.doubtnut.com/l/_aTnUtigmabCA
https://dl.doubtnut.com/l/_Bhvn0dEcWxJj


anti-freezing liquid in the radiator of automobiles. 

A solution M is prepared by mixing ethanol and water. The mole fraction

of ethanol in the mixture is 0.9. 

Given : Freezing point depression constant of water

  

Freezing point depression constant of ethanol

  

Boiling point elevation constant of water   

Boiling point elevation constant of ethanol 

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 = 351.5 K 

Vapour pressure of pure water = 32.8 mm Hg 

Vapour pressusre of pure ethanol = 40 mm Hg 

Molecular weight of water =   

Molecular weight of ethanol =   

In answering the following questions, consider the solutions to be ideal

(Kwater
f

) = 1.86 K kg mol − 1

(eethanol
f

) = 2.0 K kg mol − 1

(Kwater
b

) = 0.52 K kg mol − 1

(Kethanol
b

) = 1.2 K kg mol − 1

18 g mol − 1

46 g mol − 1

https://dl.doubtnut.com/l/_Bhvn0dEcWxJj


dilute solutions and solutes to be non-volatile and non-dissociative. 

The vapour pressure of the solution M is

A. 39.3 mm Hg

B. 36.0 mm Hg

C. 29.5 mm Hg

D. 28.8 mm Hg

Answer: A

Watch Video Solution

13. Properties such as boiling point, freezing point and vapour pressure of

a pure solvent change when solute molecules are added to get

homogeneous solution. These are called colligative properties.

Application of colligative properties are very useful in day- to - day life.

One of its examples is the use of ethylene glycol and water mixture as

anti-freezing liquid in the radiator of automobiles. 

A solution M is prepared by mixing ethanol and water. The mole fraction

https://dl.doubtnut.com/l/_Bhvn0dEcWxJj
https://dl.doubtnut.com/l/_nekykgMuyNyb


of ethanol in the mixture is 0.9. 

Given : Freezing point depression constant of water

  

Freezing point depression constant of ethanol

  

Boiling point elevation constant of water   

Boiling point elevation constant of ethanol 

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 = 351.5 K 

Vapour pressure of pure water = 32.8 mm Hg 

Vapour pressusre of pure ethanol = 40 mm Hg 

Molecular weight of water =   

Molecular weight of ethanol =   

In answering the following questions, consider the solutions to be ideal

dilute solutions and solutes to be non-volatile and non-dissociative. 

Water is added to the solution M such that the mole fraction of water in

the solution becomes 0.9. The boiling of the solution is

(Kwater
f

) = 1.86 K kg mol − 1

(eethanol
f

) = 2.0 K kg mol − 1

(Kwater
b

) = 0.52 K kg mol − 1

(Kethanol
b

) = 1.2 K kg mol − 1

18 g mol − 1

46 g mol − 1

https://dl.doubtnut.com/l/_nekykgMuyNyb


Competition (FOCUS) JEE (Main and Advanced)/Medical Entrance SPECIAL (IV.

Matching Type Questions)

A. 380.4 K

B. 376.2 K

C. 375.5 K

D. 354.7 K

Answer: B

Watch Video Solution

1. Match the entries of column I with appropriate entries of column II and

choose the correct option out of the four options given. 

Column I Column II

For a 5% solution of H2SO4(d = 1.01 g mL− 1)

(A) Molarity of the solution (p) 0.537

(B) Molality of the solution (q) 0.0096

(C) Mole fraction of H2SO4 (r) 0.05

(D) Mass fraction of H2SO4 (s) 0.515

https://dl.doubtnut.com/l/_nekykgMuyNyb
https://dl.doubtnut.com/l/_RRV3t11yNPHM


A. A-r, B-s, C-p, D-q

B. A-q, B-p, C-s, D-r

C. A-s, B-p, C-q, D-r

D. A-s, B-r, C-p, D-q

Answer: C

Watch Video Solution

2. Match the entries of column I with appropriate entries of column II and

choose the correct option out of the four options given. 

A. A-r, B-s, C-p, D-q

B. A-q, B-p, C-r, D-s

C. A-r, B-p, C-s, D-q

Column I (Solutions mixed) Column II (Noram

(A) 100 cc of 0.2 NH2SO4 +  100 cc of 0.1 N HCl (p) 0.25 N

(B) 100 cc of 0.2 M H2SO4 +  100 cc of 0.1 M HCl (q) 0.067 N

(C) 100 cc of 0.1 M H2SO4 +  100 cc of 0.1 M NaOH (r) 0.15 N

(D) 100 cc of 0.1 M HCl +  50 cc of 0.2 N NaOH (s) 0.05

https://dl.doubtnut.com/l/_RRV3t11yNPHM
https://dl.doubtnut.com/l/_Gp2bjeE1juXs


D. A-s, B-r, C-p, D-q

Answer: C

View Text Solution

3. Match the entries of column I with appropriate entries of column II and

choose the correct option out of the four options given. 

A. A-s, B-r, C-p, D-q

B. A-r, B-s, C-q, D-p

C. A-p, B-q, C-r, D-s

D. A-q, B-p, C-r, D-s

Answer: D

Watch Video Solution

Column I (Substance) Column II (Solubility)

(A) Li2CO3 (p) Increases continuously with increase of tempera

(B)   KCl (q) Decreases continuously with increase of temper

(C) Na2SO4.10H2O (r) First increases and then decreases

(D) NH4NO3 (s) Increases but not continuously

https://dl.doubtnut.com/l/_Gp2bjeE1juXs
https://dl.doubtnut.com/l/_a9Wi5wZjrbBh


Competition (FOCUS) JEE (Main and Advanced)/Medical Entrance SPECIAL (V.

Matrix-Match Type Questions)

Watch Video Solution

4. Match the entries of column I with appropriate entries of column II and

choose the correct option out of the four options given. 

A. A-p, B-q, C-s, D-r

B. A-s, B-r, C-p, D-q

C. A-r, B-s, C-q, D-p

D. A-q, B-p, C-s, D-r

Answer: D

Watch Video Solution

Column I (van't Hoff factor) Column II (Behaviour)

(A) i > 1 (p) There is association.

(B) i < 1 (q) There is dissociation.

(C) i = 1 (r) Impossible

(D) i = 0 (s) No association or dissociation

https://dl.doubtnut.com/l/_a9Wi5wZjrbBh
https://dl.doubtnut.com/l/_jn1HRkjrUHtI
https://dl.doubtnut.com/l/_s4INCFHY5j0l


Competition (FOCUS) JEE (Main and Advanced)/Medical Entrance SPECIAL (VI.

Integer Type Questions)

1. 

Watch Video Solution

Column I Column II

(A) Carbon tetrachloride + Toluene (p) Shows positive deviation fr

(B) Chloroform + Benzene (q) Shows negative deviation fr

(C) Carbon tetrachloride + Chloroform (r) Mixing is endothermic 

(D) Benzene + Toluene (s) Shows ideal behaviour

2. 

Watch Video Solution

Column I (Solvent) Column II (Value of Kf or Kb)

(A) 0.1 M Glucose sol. (p) Lowest freezing point

(B) 0.1 M Sucroe sol. (q) Highest freezing point

(C) 0.1 M BaCl2  sol. (r) Lowest osmotic pressure

0.1 M Ca(NO3)
2

 sol. (s) Highest osmotic pressure

1. Number of moles of  that should be dissolved in 4 litres of the

solution to obtain 1 N  solution is

Na2CO3

Na2CO3

https://dl.doubtnut.com/l/_s4INCFHY5j0l
https://dl.doubtnut.com/l/_GLhSDgR8IpS5
https://dl.doubtnut.com/l/_0fcBPwLH75sv


Watch Video Solution

2. The molality of a sulphuric acis solution in which the mole fraction of

water is 0.86 is

Watch Video Solution

3. 100 mL of 1 M  are mixed with 200 mL of 8 M HCl solution. The

noramlity of the resulting solution is

Watch Video Solution

H2SO4

4. The elevation in boiling point expected for 0.3 m  solution

will be how many times compared with the elevation in boiling point of

0.1 m  solution ?

Watch Video Solution

Al2(SO4)3

Na2SO4

https://dl.doubtnut.com/l/_0fcBPwLH75sv
https://dl.doubtnut.com/l/_x6zyB2pz6d6l
https://dl.doubtnut.com/l/_cC5gwsLv6UJ7
https://dl.doubtnut.com/l/_fuveTvNr2QUO
https://dl.doubtnut.com/l/_IwAh134uH3vm


5. van't Ho� factor of an electrolyte  assuming that it ionizes 

in the solution is

Watch Video Solution

A2B3 75 %

6.  stock, solution has a density of . The

molecular weight of  is . The volume  of stock

solution required to prepare a  solution of  is :

Watch Video Solution

29.2 % (w/w)HCl 1.25gmL− 1

HCl 36.5gmol− 1 (mL)

200mL 0.4MHCl

7. A compound  with molar weigth of 80g is dissolved in a solvent

having density of . Assuming no change in volume upon

dissolution, the molarity of a  molar solution is

Watch Video Solution

H2X

0.4gmol− 1

3.2

https://dl.doubtnut.com/l/_IwAh134uH3vm
https://dl.doubtnut.com/l/_S3yEqWYuYVvj
https://dl.doubtnut.com/l/_DaxxC2SpAFZ9


8.  dissociates into  and  ions in an aqeous solution, with a

degree dissociation  of 0.5. The ratio of the observed depression of

freezing point of the aqueous solution to the value of the depression of

freezing point in the absence of ionic dissociation is

Watch Video Solution

MX2 M 2 + X −

(α)

9. If the freezing point of a  molal aqueous solution of a cobalt (III)

chloride-ammonia complex (which behaves as a strong electrolyte) is

, the number of chloride (s) in the coordination sphere of the

complex if  of water 

Watch Video Solution

0.01

−0.0558∘C

[Kf = 1.86Kkgmol− 1]

10. The mole fraction of a solute in a solutions is . At  molarity of

this solution is the same as its molality. Density of this solution at 298 K is

. The ratio of the molecular weights of the solute and solvent, 

 is

0.1 298K

2.0gcm− 3

MWsolute

MWsolvent

https://dl.doubtnut.com/l/_8N8gqVHutAP9
https://dl.doubtnut.com/l/_C8ynzb5um8ws
https://dl.doubtnut.com/l/_6OnZ4cbONOGd


Competition (FOCUS) JEE (Main and Advanced)/Medical Entrance SPECIAL

(VII. Assertion-Reason Type Questions)(Type I)

Watch Video Solution

1. Statement-1 : 0.1 M HCl solution has higher ozmotic pressure than

 solution. 

Statement-2 :  ions being common, the small size  ions have

greater ionic mobility than large size  ions.

A. Statement-1 is True, Statement-2 is True , Statement-2 is a correct

explanation of 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.

W h Vid S l i

0.1 M NaCl

Cl− H +

Na+

https://dl.doubtnut.com/l/_6OnZ4cbONOGd
https://dl.doubtnut.com/l/_mTJPn3lf90zh


Watch Video Solution

2. Statement-1 : If on mixing the two liquids, the solution becomes hot, it

implies that it shows negative deviation from Raoult's law. 

Statement-2. Solution which show negative deviation are accompained by

decrease in volume.

A. Statement-1 is True, Statement-2 is True , Statement-2 is a correct

explanation of 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.

Watch Video Solution

https://dl.doubtnut.com/l/_mTJPn3lf90zh
https://dl.doubtnut.com/l/_ch91YaK0dBSW


3. Assertion :- If a liquid solute more volatile than the solvent is added to

the solvent, the vapour pressure of the solution may increase i.e.,

. 

Reason :- In the presence of a more volatile liquid solute, only the solute

will form vapours and solvent will not.

A. Statement-1 is True, Statement-2 is True , Statement-2 is a correct

explanation of 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.

Watch Video Solution

ps > p∘

https://dl.doubtnut.com/l/_7eLzwVq0FrNJ


4. Statement-1. One molar aqueous solution has always higher

concentration than one molal solution. 

Statement-2. One molar solution contains less solvent than one molal

solution.

A. Statement-1 is True, Statement-2 is True , Statement-2 is a correct

explanation of 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.

Watch Video Solution

5. Statement-1. Vapour pressure of water is less than 1.013 bar at 373K. 

Statement-2. Water boils at 373 K as the vapour pressure at this

https://dl.doubtnut.com/l/_UOuv807r61QI
https://dl.doubtnut.com/l/_Wt9ixIvJWYiZ


temperature becomes equal to atmosphere pressure.

A. Statement-1 is True, Statement-2 is True , Statement-2 is a correct

explanation of 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.

Watch Video Solution

6. Statement-1. Any concentration of NaCl solution can be injected

intravenously as NaCl, being a common table salt, is harmless chemical. 

Statement-2.  (mass/volume) NaCl solution is isotonic with the �uid

inside the blood cells.

0.9 %

https://dl.doubtnut.com/l/_Wt9ixIvJWYiZ
https://dl.doubtnut.com/l/_MXTMKhEKYTxf


Competition (FOCUS) JEE (Main and Advanced)/Medical Entrance SPECIAL

(VII. Assertion-Reason Type Questions)(Type II)

A. Statement-1 is True, Statement-2 is True , Statement-2 is a correct

explanation of 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.

Watch Video Solution

1. Assertion.  in 250 mL solution makes it 0.1 N.

Reason.  is a dihydrate organic acid.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

1.575  g of H2C2O4.2H2O

H2C2O4.2H2O

https://dl.doubtnut.com/l/_MXTMKhEKYTxf
https://dl.doubtnut.com/l/_HdhTiwTYRkiz


B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

2. Assertion. One molar aqueous solution has always higher

concentration than one molal. 

Reason. The molality of a solution depends upon the density of the

solution whereas molarity does not.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

https://dl.doubtnut.com/l/_HdhTiwTYRkiz
https://dl.doubtnut.com/l/_hBCX5NWgt3qh


C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

3. Assertion (A):  is soluble in water while  is insoluble. 

Reason (R ): Latice enthalpy of  exceeds its hydration enthalpy.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

Na2SO4 BaSO4

BaSO4

https://dl.doubtnut.com/l/_hBCX5NWgt3qh
https://dl.doubtnut.com/l/_8uazyTXyeRfA


4. Assertion. Greater the value of Henry's constant of a gas in a particular

solvent, greater is the solubility of the gas at the same pressure and

temperature. 

Reason. Solubility of a gas is directly propportional to its Henry's

constant at the same pressure and temperature.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

https://dl.doubtnut.com/l/_8uazyTXyeRfA
https://dl.doubtnut.com/l/_c9vUoMnaErk8


5. Assertion :- If a liquid solute more volatile than the solvent is added to

the solvent, the vapour pressure of the solution may increase i.e.,

. 

Reason :- In the presence of a more volatile liquid solute, only the solute

will form vapours and solvent will not.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

ps > p∘

https://dl.doubtnut.com/l/_XzqLQvtGj1wk


6. Assertion : Azeotropic mixtures are formed only by non - ideal solutions

and they may have boiling points either greater than both the

components or less than both the compontents. 

Reason : The c omposition of the vapour phase is same as that of the

liquid phase of an azeotropic mixture.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

https://dl.doubtnut.com/l/_q0Y4uN1pDlQ5


7. Assertion. If red blood cells were removed from the body and placed in

pure water, pressure inside the cells increases. 

Reason. Boiling point inside the pressure cooker.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

8. Assertion (A): Cooking time in pressure cooker is reduced. 

Reason (R ): The boiling point inside the pressure cooker is raised.

https://dl.doubtnut.com/l/_a6QrznxyayMM
https://dl.doubtnut.com/l/_4dOdYyCxnOZB


A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

9. Assertion : Addition of a nonvolatile solute to a volatile solvent

increases the boiling point. 

Reason : Addition of nonvolatile solute results in lowering of vapour

pressure.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

https://dl.doubtnut.com/l/_4dOdYyCxnOZB
https://dl.doubtnut.com/l/_u1ltm5KNLdri


B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

10. Assertion. The depression in freezing point depend on the amount of

the solute dissolved and not one the nature of the solute or solvent. 

Reason.  for both has di�erent values.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

Kf

https://dl.doubtnut.com/l/_u1ltm5KNLdri
https://dl.doubtnut.com/l/_h0U7ze7yAfCZ


D. If both assertion and reason are false.

Watch Video Solution

11. Assertion (A):  solution of glucose has same increment in

freezing point than has  solution of urea.  

Reason (R ):  for both has di�erent value.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

0.1M

0.1M

Kf

https://dl.doubtnut.com/l/_h0U7ze7yAfCZ
https://dl.doubtnut.com/l/_zz1UvzHicLVT


12. Assertion (A): The increasing pressure on water decreases its freezing

point. 

Reason (R ):The density of water is maximum at .

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

273K

13. Each question contains STATEMENT-I(Assertion) and STATEMENT-

2(Reason).the statement carefully and mark the correct answer accoring

to the instrution given below: 

https://dl.doubtnut.com/l/_jxNr65EZABn3
https://dl.doubtnut.com/l/_dSfTUadtyOP5


STATEMENT - 1 : The molecular mass of acetic acid determined by

depression in freezing point method in benzene and water was found to

be di�errent. 

STATEMENT - 2 : Water is polar and benzene is non-polar.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

14. Assertion. Higher the molal depression constant of the solvent used,

higher the freezing point of the solution. 

https://dl.doubtnut.com/l/_dSfTUadtyOP5
https://dl.doubtnut.com/l/_oGOMopVf6kgq


Reason. Depression in freezing point depends on the nature of the

solvent.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

15. The best colligative property used for the determination of molecular

mases of polymers is :

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

https://dl.doubtnut.com/l/_oGOMopVf6kgq
https://dl.doubtnut.com/l/_ItbdSCtQTQ7S


B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Watch Video Solution

16. Assertion. Van't Ho� factor for benzoic acid in benzene is less than

one. 

Reason. Benzoic acid behaves as a weak electrolyte in benzene.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion.

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

https://dl.doubtnut.com/l/_ItbdSCtQTQ7S
https://dl.doubtnut.com/l/_HyG7k31wv85r


IMPORTANT QUESTIONS FOR BOARD EXAMINATION

D. If both assertion and reason are false.

Watch Video Solution

1. Suppose a solid solution is formed between two substances, one whose

particles are very large and the other whose particles are very small. What

kind of solide solution is this likely to be ?

Watch Video Solution

2. Out of molarity and molality which one is preferred and why ?

Watch Video Solution

https://dl.doubtnut.com/l/_HyG7k31wv85r
https://dl.doubtnut.com/l/_fenzz1ugLUIv
https://dl.doubtnut.com/l/_i1NC9V27mG4l


3. Concentrated nitric acid used for laboratory works is 68% nitric acid by

mass in aqueous solution. What should be the molarity of such a sample

of the acid if the density of solution is  ?

Watch Video Solution

1.504gmL− 1

4. Molarity of  is 0.8 and its density is . What will be its

concentration in terms of molality and mole fraction?

Watch Video Solution

H2SO4 1.06g/cm3

5. Calculate the molality of a sulphuric acid solution in which the mole

fraction of water is 0.85.

Watch Video Solution

https://dl.doubtnut.com/l/_0TKlVyEVyBRn
https://dl.doubtnut.com/l/_RKAhGX7M7baV
https://dl.doubtnut.com/l/_2cgXyWVpOUFT


6. Calcualate the molarity and molality of 20% aqueous ehtanol

 solution by volume. (density of solution )

Watch Video Solution

(C5H5OH) = 0.96gmL− 1

7. How many of 0.1 N HCl are required to react completely with 1 g mixture

of  containing equimolar amounts of two ?

Watch Video Solution

Na2CO3 and NaHCO3

8. State Henry's law correlating the pressure of a gas and its solubility in a

solvent and mention two applications for the law. What helps in existence

of aquatic life?

Watch Video Solution

https://dl.doubtnut.com/l/_7OrD3iWU50vM
https://dl.doubtnut.com/l/_Nbhq5XzSW5bo
https://dl.doubtnut.com/l/_QW7loM4HWVDc


9. , a toxic gas with rotten egg like smell, is used for the qualitative

analysis.If the solubility of  in water at  is , calculate

Henry's law constant.

Watch Video Solution

H2S

H2S STP 0.195m

10. State Raoult's law. Derive its mathematical expression for a solution of

a non-volatile solute in a volatile solvent. Using the law, how would you

distinguish between ideal and non-ideal solutions?

Watch Video Solution

11. The air is a mixture of a number of gases. The major components are

oxygen and nitrogen with approximate proportion of  by

volume at . The water is in equilibrium with air at a pressure of 

 At  if Henry's law constants for oxygen and nitrogen at 

are  and , respectively, calculate the

composition of these gases in water.

20 % : 79 %

298K

10atm 298K 298K

3.30 × 107mm 6.51 × 107mm

https://dl.doubtnut.com/l/_XH0jL6N3gw3g
https://dl.doubtnut.com/l/_IFyWzi1O00jO
https://dl.doubtnut.com/l/_9bHmqQiB4gc2


Watch Video Solution

12. Why vapour pressure of a liquid decreases when a non  volatile

solute is added to it ?

Watch Video Solution

−

13. Benzene and toluene form ideal solution over the entire range of

composition. The vapour pressure of pure benzene and naphthalene at

 are  and , respectively. Calculate the mole

fraction of benzene in vapour phase if  of benzene is mixed with 

of naphthalene.

Watch Video Solution

300K 50.71mmHg 32.06mmHg

80g 100g

14. Sodium chloride solution freezes at lower temperature then water but

boils at higher temperature than water. Explain.

W t h Vid S l ti

https://dl.doubtnut.com/l/_9bHmqQiB4gc2
https://dl.doubtnut.com/l/_hSu3m28WpVOd
https://dl.doubtnut.com/l/_K5uOUyuLnEKY
https://dl.doubtnut.com/l/_KJTBvi2YLWNK


Watch Video Solution

15. Calculate the mass of a non-volatile solute ( molecular mass ) which

should be dissolved in  octane to reduce its vapour pressure to 

.

Watch Video Solution

40

114g 80 %

16. Two liquids  and  on mixing produce a warm solution. Which type of

deviation from Raoult's law does it show?

Watch Video Solution

A B

17. Why does a solution of ethanol and cyclohexane show positive

deviation from Raoult's law?

Watch Video Solution

https://dl.doubtnut.com/l/_KJTBvi2YLWNK
https://dl.doubtnut.com/l/_fA1H3jOkVwiD
https://dl.doubtnut.com/l/_qhzZs0RR5sbC
https://dl.doubtnut.com/l/_WFilQgYvh14d


18. Calculate the osmotic pressure at 273 K of a  solution of urea

(Mol. Mass = 60). (R = 0.0821 litre atm/degree/mole).

Watch Video Solution

5 %

19. A solution containing 30 g of a non-volatile solute exactly in 90 g

water has a vapour pressure of 2.8 kPa at 298 K. Further 18 g of water is

then added to the solution, the new vapour pressure becomes 2.9 kPa at

298 K. Calculate 

(i) molar mass of the solute. 

(ii) vapour pressure of water at 298 K.

Watch Video Solution

20.  of an aqueous solution of a protein contains of the

protein. The osmotic pressure of such a solution at  is found to be 

 bar. Calculate the molar mass of the protein.

Watch Video Solution

200cm3 1.26g

300K

2.57 × 10− 3

https://dl.doubtnut.com/l/_lzhqQyCTpEMS
https://dl.doubtnut.com/l/_GziWfl4WfPIg
https://dl.doubtnut.com/l/_B7iFuYxB7OV1


21. Calculate the osmotic pressure of a solution obtained by mixing

 of  solution of urea (mol. Mass=60) and  of 

solution by cane sugar (mol. Mass = 342) at . (R=0.082 litre

atm/deg/mole)

Watch Video Solution

100cm3 1.5 % 100cm3 3.42 %

20∘C

22. When dehydrated fruits and vegetables are placed in water, they

slowly swell and return to original form. Why? Would a temperature

increase accelerate the process? Explain.

Watch Video Solution

23. A solution containing  of naphthalene (mol.wt. ) in

50mL of  shows boiling point elevation of  while a solution of 

 of an unknown solute in the same weight of solvent gave a

0.5216g = 128.16

CCl4 0.402∘

0.6216g

https://dl.doubtnut.com/l/_B7iFuYxB7OV1
https://dl.doubtnut.com/l/_tWmhzo2EL3T5
https://dl.doubtnut.com/l/_wmWR2iGDniG0
https://dl.doubtnut.com/l/_rY5QPtj5gyw7


boiling point elevation of  . Find the molecular mass of the

unknown solute.

Watch Video Solution

0.647∘

24. A solution containing  of a solute dissolved in  of water gave

an osmotic pressure of  at . Calculate the boiling point of

the solution.The molal elevation constant for water is  per 1000 g.

Watch Video Solution

6g 250cm3

4.5atm 27∘C

0.52∘C

25. The boiling point of water at  is . How much

sucrose is to be added to  of water such that it boils at .

Watch Video Solution

750mmHg 99.63∘C

500g 100∘C

26. Explain in why on addition of 1 mole of NaCl to 1L of water, the boiling

point of water increases, while addition of 1 mole of methyl alcohol to 1 L

https://dl.doubtnut.com/l/_rY5QPtj5gyw7
https://dl.doubtnut.com/l/_r8Rm3jdu9CDT
https://dl.doubtnut.com/l/_JWduAJzyu375
https://dl.doubtnut.com/l/_r4tZAS6vUkXd


of water decreases its boiling point .

Watch Video Solution

27. A solution of urea in water has a boiling point of . Calculate

the freezing point of the same solution. Molal constants for water 

and  are  respectively.

Watch Video Solution

100.128∘C

Kf

Kb 1.86∘C and 0.512∘C

28. Two elements A and B form compounds having formula  and 

. When dissolved in 20 g of benzene ( ) , 1g of  lowers the

freezing point by  whereas 1.0 g of  lowers it by  . The

molar depression constant for benzene is  . Calculate

atomic masses of A and B.

Watch Video Solution

AB2 AB4

C6H6 AB2

2.3K AB4 1.3K

5.1Kkgmol− 1

https://dl.doubtnut.com/l/_r4tZAS6vUkXd
https://dl.doubtnut.com/l/_7KOLmyB9OKRf
https://dl.doubtnut.com/l/_PTJC7f9BVmEp


29. Two grams of benzoic acid  dissolved in  of

benzene shows a depression in freezing point equal to . Molal

depression constant for benzene is . What is the

percentage association of acid if it forms dimer in solution?

Watch Video Solution

(C6H5COOH) 25.0g

1.62K

4.9Kkg− 1mol− 1

30.  solution at  is isotonic with  solution

at the same temperature. If  is  ionized, what is the degree

of ionization of  in aqueous solution?

Watch Video Solution

17.4 % K2SO4 27∘C 4 % NaOH

NaOH 100 %

K2SO4

31. A 0.001 molal solution of  in water had a freezing

point depression of . If  for water is , the correct

formulation for the above molecule is

Watch Video Solution

[Pt(NH3)4CI4]

0.0054∘C Kf 1.80

https://dl.doubtnut.com/l/_H0CbQc33cfWO
https://dl.doubtnut.com/l/_cKDyxyEhTOuY
https://dl.doubtnut.com/l/_mWhoqe6DRotg



