
CHEMISTRY

NCERT - FULL MARKS CHEMISTRY(TAMIL)

COLLIGATIVE PROPERTIES

Problems

1. The vapour pressure of  is 143 mm of Hg.0.5 gm of a

nonvolatile non electrolyte substance with molar mass 65 is dissolved in

100 ml of . What will be the vapour pressure of the solution.

Density of 

Watch Video Solution

CCl4  at 30∘ C

CCl4

CCl4  at 30∘ C = 1.58 gm per cc.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_aMXwtN1qH8Kt


2. Dry air was passed successively through a solution of 5 gm of solute

dissolved in 80.0 gm of water and through pure water. The loss in weight

of the solution was 2.5 gm and that of the pure solvent was 0.04 gm.

What is the molecular weight of the solute?

Watch Video Solution

3. Calculate the vapour pressure of the solution. The molefraction of the

solute is 0.25. The vapour pressure of the pure solvent is 0.8atm.

Watch Video Solution

4. 1.00 g of a non-electrolyte dissolved in 50.5g of benzene lowered its

freezing point by 0.40K. The freezing point depression constant of

benzene is . Find the molecular mass of the solute.

Watch Video Solution

5.12K.kg mol − 1

https://dl.doubtnut.com/l/_iULWdw1zJs7u
https://dl.doubtnut.com/l/_lKQcSG8299uL
https://dl.doubtnut.com/l/_44GtSjKavhad
https://dl.doubtnut.com/l/_LC9DmpmnZffy


5. What is the freezing point of solution containing 3g of a non-volatile

solute in 20g of water. Freezing point of pure water is 273K,  of water

= 1.86 Kkg/mol. Molar mass of solute is 300 g/mol. 

Watch Video Solution

Kf

T ∘ − T = Kfm

6. A solution containing 2.5 g of a non-volatile solute in 100 gm of

benzene boiled at a temperature 0.42K higher than at the pure solvent

boiled. What is the molecular weight of the solute? The molal elevation

constant of benzene is .

Watch Video Solution

2.67 K kg mol − 1

7. 0.900g of a solute was dissolved in 100 ml of benzene at  when

its density is 0.879 g/ml. This solution boiled  higher than the

boiling point of benzene. Molal elevation constant for benzene is

. Calculate the molecular weight of the solute.

25∘ C

0.250∘ C

2.52 K.Kg.mol − 1

https://dl.doubtnut.com/l/_LC9DmpmnZffy
https://dl.doubtnut.com/l/_cAJMuveP3QzO
https://dl.doubtnut.com/l/_1pZOzOuF1SeF


Watch Video Solution

8. 10g of an organic substance when dissolved in two litres of water gave

an osmotic pressure of 0.59 atm, at . Calculate the molecular weight

of the substance.

Watch Video Solution

7∘ C

9. A 0.5 percent aqueous solution of KCl was found to freeze at 272.76K.

Calculate the Van.t Ho� factor and degree of dissociation of the solute

at this concentration . Normal

molar mass of 

Watch Video Solution

(Kf  for water = 1.86 k.kg.mol − 1)

KCl = 74.5.

10. The depression in the freezing point of a benzene solution

containing 0.784g of Acetic acid dissolved in 100ml of benzene is 0.35k.

https://dl.doubtnut.com/l/_1pZOzOuF1SeF
https://dl.doubtnut.com/l/_rXuBtL6mf5Cw
https://dl.doubtnut.com/l/_BVxmT3Mh4rUt
https://dl.doubtnut.com/l/_xKf1TnyWnDAy


Questions A Choose The Correct Answer

Calculate the van.t Ho� factor and the degree of association of the

solute at this concentration 

Watch Video Solution

(kf  for benzene = 5.10 k.kg.mol − 1,  molar mass of acetic acid is 60.01).

1. ____ denotes the number of particles .

A. Additive

B. Constitutive

C. Colligative

D. None

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_xKf1TnyWnDAy
https://dl.doubtnut.com/l/_kaSqsWwCqptq
https://dl.doubtnut.com/l/_DgklPB5a21Ic


2. Which has the highest boiling point?

A. 1% NaCl solution

B. 1% Urea solution

C. 1% glucose solution

D. 1% sucrose solution

Answer:

Watch Video Solution

3. In cold countries, ethylene glycol is added to water in the radiators of

cars during winters. It results in :

A. Lowering boiling point

B. Reducing viscosity

C. Reducing speci�c heat

D. Lowering freezing point

https://dl.doubtnut.com/l/_DgklPB5a21Ic
https://dl.doubtnut.com/l/_i5ViE9y2HcWU


Answer:

Watch Video Solution

4. Which of the following 0.1M aqueous solutions will have the lowest

freezing point?

A. Potassium sulphate

B. Sodium chloride

C. Urea

D. Glucose

Answer:

Watch Video Solution

5. The Van.t Ho� factor of 0.005M aqueous solution of KCl is 1.95. The

degree of ionisation of KCl is

https://dl.doubtnut.com/l/_i5ViE9y2HcWU
https://dl.doubtnut.com/l/_iQYYmU67nRcr
https://dl.doubtnut.com/l/_Sy1O2ZEve7O1


Questions B Fill In The Blanks

A. 0.94

B. 0.95

C. 0.96

D. 0.59

Answer:

Watch Video Solution

1. Relative lowering of vapour pressure is equal to __________in solution.

Watch Video Solution

2. A liquid having high vapour pressure has__________boiling point.

Watch Video Solution

https://dl.doubtnut.com/l/_Sy1O2ZEve7O1
https://dl.doubtnut.com/l/_opamLTvhrYty
https://dl.doubtnut.com/l/_8CR545LEbXfO


3. The least count of Beckmann.s thermometer is ____________ .

Watch Video Solution

4. Universal gas constant is

Watch Video Solution

5. Semipermeable membrane allows the passage of ____________through it.

Watch Video Solution

6. For a deliquescence to occur, the vapour pressure of water in the air

must be_____than that of the saturated solution.

Watch Video Solution

https://dl.doubtnut.com/l/_8CR545LEbXfO
https://dl.doubtnut.com/l/_sfBzkO9BY7kX
https://dl.doubtnut.com/l/_qSU6bCuQgAKn
https://dl.doubtnut.com/l/_YZvHD9SVXC3H
https://dl.doubtnut.com/l/_FZzxOrq5yNRL
https://dl.doubtnut.com/l/_hzbUxzpn0xE3


7. Depression in freezing point is __________pronounced if camphor is

used as a solvent in place of water for same amount of solute and

solvent.

Watch Video Solution

8. Every solution behaves as ideal solution _______ .

Watch Video Solution

9. The osmotic pressures of 0.1M glucose and 0.1M NaCl solutions are

__________ .

Watch Video Solution

10. Solutions that have same osmotic pressure are called solutions.

Watch Video Solution

https://dl.doubtnut.com/l/_hzbUxzpn0xE3
https://dl.doubtnut.com/l/_VzPfMgrAtzDS
https://dl.doubtnut.com/l/_1WDR3jC69Kba
https://dl.doubtnut.com/l/_rskaSPrYr7Vn


Questions C Answer The Following In One Or Two Sentences

1. What are colligative properties?

Watch Video Solution

2. De�ne relative lowering of vapour pressure.

Watch Video Solution

3. What do you understand by molal elevation of boiling point? What are

abnormal solutes?

Watch Video Solution

https://dl.doubtnut.com/l/_rskaSPrYr7Vn
https://dl.doubtnut.com/l/_YPC3C3vOdZPK
https://dl.doubtnut.com/l/_5MZzFZdrsjsW
https://dl.doubtnut.com/l/_E5DIa6KBr7Uy


4. Addition of non-volatile solute always increases the boiling point of

the solution. Why?

Watch Video Solution

5. Volatile hydrocarbons are not used in the brakes of automobile as

lubricant, but non-volatile hydrocarbon are used as lubricants. Why?

Watch Video Solution

6. Which of the following is not a colligative property ?

Watch Video Solution

7. Explain the terms osmosis and osmotic pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_CWO6tCOU90fV
https://dl.doubtnut.com/l/_USc7S3FLMHwM
https://dl.doubtnut.com/l/_MAQTiwrFGC1C
https://dl.doubtnut.com/l/_VeO1GCwLbi2E


Questions Problems

8. What are isotonic solutions?

Watch Video Solution

9. What are the advantages of Berkley-Hartley method?

Watch Video Solution

10. Explain how the degree of dissociation of an electrolyte may be

determined from the measurement of a colligative property.

Watch Video Solution

1. The vapour pressure of pure benzene at a certain temperature is 640

mm of Hg. A non-volatile non-electrolyte solid weighing 2.175 g is added

https://dl.doubtnut.com/l/_CeFmJ8HwLltm
https://dl.doubtnut.com/l/_UjATrj6DZw93
https://dl.doubtnut.com/l/_y8W2YeH6gNGT
https://dl.doubtnut.com/l/_Tk821lWNhbls


to 39 g of benzene. The vapour pressure of the solution is 600 mm of Hg.

What is molecular weight of solid substance?

Watch Video Solution

2. Calculate the freezing point of an aqueous solution of a non-

electrolyte having an osmotic pressure 2.0 atm at

Watch Video Solution

300 K. Kf = 1.86 k.kg.mol − 1 .  R = 0.0821 lit.atm.k − 1  mol − 1

3. What weight of non-volatile solute (urea)  needs to be

dissolved in 100 g of water in order to decrease the vapour pressure of

water by . What will be the molality of solution?

Watch Video Solution

NH2CONH2

25 %

https://dl.doubtnut.com/l/_Tk821lWNhbls
https://dl.doubtnut.com/l/_EMCOohJ0yV3i
https://dl.doubtnut.com/l/_8KWoTLcVvoc1


Questions D Explain Brie�y On The Following

4. 20 g of sucrose solution in one litre is isotonic with a solution of boric

acid containing 1.63 g of boric acid in 450 ml. Find the molecular weight

of boric acid.

Watch Video Solution

5. A solution containing 6 gm of a solute dissolved in 250 ml of water

gave an osmotic pressure of 4.5 atmosphere at . Calculate the

boiling point of the solution. The molal elevation constant for water is

0.52

Watch Video Solution

27∘ C

1. Explain the determination of relative lowering of vapour pressure by

Ostwald- Walker method?

https://dl.doubtnut.com/l/_EcIAjBKWfOn2
https://dl.doubtnut.com/l/_Rw8dDNqjWb8T
https://dl.doubtnut.com/l/_T21rMzBpQEns


Watch Video Solution

2. Describe about Beckmann thermometer.

Watch Video Solution

3. Explain the determination of depression in freezing point by

Beckmann method.

Watch Video Solution

4. What is elevation of boiling point? Explain its determination by

Cottrell.s method.

Watch Video Solution

https://dl.doubtnut.com/l/_T21rMzBpQEns
https://dl.doubtnut.com/l/_YWF1bIPPF8ir
https://dl.doubtnut.com/l/_Zgvw9kCXv7tt
https://dl.doubtnut.com/l/_jXVOqa8V7qmq


Question

5. Explain the laws of osmotic pressure? 

Explain its determination by Berkley-Hartley method.

Watch Video Solution

6. What are abnormal colligative properties? 

Explain with example and write its determination using Van.t Ho� factor.

Watch Video Solution

1. The vapour pressure of  is 143 mm of Hg.0.5 gm of a

nonvolatile non electrolyte substance with molar mass 65 is dissolved in

100 ml of . What will be the vapour pressure of the solution.

Density of 

Watch Video Solution

CCl4  at 30∘ C

CCl4

CCl4  at 30∘ C = 1.58 gm per cc.

https://dl.doubtnut.com/l/_1TJE1kAVUnOl
https://dl.doubtnut.com/l/_7wpfj2kmsMMg
https://dl.doubtnut.com/l/_g0YgNI9uOUpW


2. Dry air was passed successively through a solution of 5 gm of solute

dissolved in 80.0 gm of water and through pure water. The loss in weight

of the solution was 2.5 gm and that of the pure solvent was 0.04 gm.

What is the molecular weight of the solute?

Watch Video Solution

3. Calculate the vapour pressure of the solution. The molefraction of the

solute is 0.25. The vapour pressure of the pure solvent is 0.8atm.

Watch Video Solution

4. 1.00 g of a non-electrolyte dissolved in 50.5g of benzene lowered its

freezing point by 0.40K. The freezing point depression constant of

benzene is . Find the molecular mass of the solute.

Watch Video Solution

5.12K.kg mol − 1

https://dl.doubtnut.com/l/_g0YgNI9uOUpW
https://dl.doubtnut.com/l/_qS1oOyqoeAJU
https://dl.doubtnut.com/l/_X9r7FwAlzHom
https://dl.doubtnut.com/l/_lc0t0V2r95Xs


5. What is the freezing point of solution containing 3g of a non-volatile

solute in 20g of water. Freezing point of pure water is 273K,  of water

= 1.86 Kkg/mol. Molar mass of solute is 300 g/mol. 

Watch Video Solution

Kf

T ∘ − T = Kfm

6. A solution containing 2.5 g of a non-volatile solute in 100 gm of

benzene boiled at a temperature 0.42K higher than at the pure solvent

boiled. What is the molecular weight of the solute? The molal elevation

constant of benzene is .

Watch Video Solution

2.67 K kg mol − 1

7. 0.900g of a solute was dissolved in 100 ml of benzene at  when

its density is 0.879 g/ml. This solution boiled  higher than the

25∘ C

0.250∘ C

https://dl.doubtnut.com/l/_j92KzCmZQmIw
https://dl.doubtnut.com/l/_XrnfG21d5OeC
https://dl.doubtnut.com/l/_j0MZC4qcqmBc


boiling point of benzene. Molal elevation constant for benzene is

. Calculate the molecular weight of the solute.

Watch Video Solution

2.52 K.Kg.mol − 1

8. 10g of an organic substance when dissolved in two litres of water gave

an osmotic pressure of 0.59 atm, at . Calculate the molecular weight

of the substance.

Watch Video Solution

7∘ C

9. A 0.5 percent aqueous solution of KCl was found to freeze at 272.76K.

Calculate the Van.t Ho� factor and degree of dissociation of the solute

at this concentration . Normal

molar mass of 

Watch Video Solution

(Kf  for water = 1.86 k.kg.mol − 1)

KCl = 74.5.

https://dl.doubtnut.com/l/_j0MZC4qcqmBc
https://dl.doubtnut.com/l/_8Vkbw4UmMBJ6
https://dl.doubtnut.com/l/_M76Lq5HzMmmy


10. The depression in the freezing point of a benzene solution

containing 0.784g of Acetic acid dissolved in 100ml of benzene is 0.35k.

Calculate the van.t Ho� factor and the degree of association of the

solute at this concentration 

Watch Video Solution

(kf  for benzene = 5.10 k.kg.mol − 1,  molar mass of acetic acid is 60.01).

11. Properties which depend only on number of particles present in

solution are called

A. Additive

B. Constitutive

C. Colligative

D. None

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_cnyddyyvb0vu
https://dl.doubtnut.com/l/_L5bex0GudZBg


Watch Video Solution

12. Which solution would possess the lowest boiling point

A. 1% NaCl solution

B. 1% Urea solution

C. 1% glucose solution

D. 1% sucrose solution

Answer:

Watch Video Solution

13. In cold countries, ethylene glycol is added to water in the radiators of

cars during winters. It results in :

A. Lowering boiling point

B. Reducing viscosity

https://dl.doubtnut.com/l/_L5bex0GudZBg
https://dl.doubtnut.com/l/_J8CddNZnD6aO
https://dl.doubtnut.com/l/_zbCPZe83jNab


C. Reducing speci�c heat

D. Lowering freezing point

Answer:

Watch Video Solution

14. Which of the following 0.1M aqueous solutions will have the lowest

freezing point?

A. Potassium sulphate

B. Sodium chloride

C. Urea

D. Glucose

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_zbCPZe83jNab
https://dl.doubtnut.com/l/_Rw3fhEUIlyru
https://dl.doubtnut.com/l/_ELwz3XU8bY9r


15. The Van.t Ho� factor of 0.005M aqueous solution of KCl is 1.95. The

degree of ionisation of KCl is

A. 0.94

B. 0.95

C. 0.96

D. 0.59

Answer:

Watch Video Solution

16. Relative lowering of vapour pressure is equal to __________in solution.

Watch Video Solution

17. A liquid having high vapour pressure has__________boiling point.

W h Vid S l i

https://dl.doubtnut.com/l/_ELwz3XU8bY9r
https://dl.doubtnut.com/l/_mOjWwBdvd2lJ
https://dl.doubtnut.com/l/_A9jGDPMtUzRq


Watch Video Solution

18. The least count of Beckmann.s thermometer is ____________ .

Watch Video Solution

19. Molal elevation constant is a characteristic constant for a given

__________.

Watch Video Solution

20. Semipermeable membrane allows the passage of ____________through

it.

Watch Video Solution

https://dl.doubtnut.com/l/_A9jGDPMtUzRq
https://dl.doubtnut.com/l/_vZ4FXx1NQ4Hv
https://dl.doubtnut.com/l/_RFRFY9jt3th4
https://dl.doubtnut.com/l/_YVr7uCt4KMM2


21. For a deliquescence to occur, the vapour pressure of water in the air

must be_____than that of the saturated solution.

Watch Video Solution

22. Depression in freezing point is __________pronounced if camphor is

used as a solvent in place of water for same amount of solute and

solvent.

Watch Video Solution

23. Every solution behaves as ideal solution _______ .

Watch Video Solution

24. The osmotic pressures of 0.1M glucose and 0.1M NaCl solutions are

__________ .

https://dl.doubtnut.com/l/_TikTLLHio0hx
https://dl.doubtnut.com/l/_bek5qZq2x68e
https://dl.doubtnut.com/l/_rlXHIV1lLWoc
https://dl.doubtnut.com/l/_VuSzbAjr6QhC


Watch Video Solution

25. Solutions that have same osmotic pressure are called solutions.

Watch Video Solution

26. What are colligative properties?

Watch Video Solution

27. De�ne relative lowering of vapour pressure.

Watch Video Solution

28. What do you understand by molal elevation of boiling point? What

are abnormal solutes?

Watch Video Solution

https://dl.doubtnut.com/l/_VuSzbAjr6QhC
https://dl.doubtnut.com/l/_OxyIZVqWnpOl
https://dl.doubtnut.com/l/_Po575nqIjOYi
https://dl.doubtnut.com/l/_uq68X9HdTEzg
https://dl.doubtnut.com/l/_3x7k8e6x41XA


29. Addition of non-volatile solute always increases the boiling point of

the solution. Why?

Watch Video Solution

30. Volatile hydrocarbons are not used in the brakes of automobile as

lubricant, but non-volatile hydrocarbon are used as lubricants. Why?

Watch Video Solution

31. Prove that the depression in freezing point is a colligative property.

Watch Video Solution

32. Explain the terms osmosis and osmotic pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_3x7k8e6x41XA
https://dl.doubtnut.com/l/_WtYkg8yFEmNI
https://dl.doubtnut.com/l/_Aun7nDsLKdWA
https://dl.doubtnut.com/l/_PAK5sQ1KkPc7
https://dl.doubtnut.com/l/_7nW75SmFjbfe


33. What are isotonic solutions?

Watch Video Solution

34. What are the advantages of Berkley-Hartley method?

Watch Video Solution

35. Explain how the degree of dissociation of an electrolyte may be

determined from the measurement of a colligative property.

Watch Video Solution

36. The vapour pressure of pure benzene at a certain temperature is 640

mm of Hg. A non-volatile non-electrolyte solid weighing 2.175 g is added

https://dl.doubtnut.com/l/_7nW75SmFjbfe
https://dl.doubtnut.com/l/_II2WKiyGNPmK
https://dl.doubtnut.com/l/_Ewdrv3t9BCGH
https://dl.doubtnut.com/l/_YsugEikvvHny
https://dl.doubtnut.com/l/_4nxV1FDa4As1


to 39 g of benzene. The vapour pressure of the solution is 600 mm of Hg.

What is molecular weight of solid substance?

Watch Video Solution

37. Calculate the freezing point of an aqueous solution of a non-

electrolyte having an osmotic pressure 2.0 atm at

Watch Video Solution

300 K. Kf = 1.86 k.kg.mol − 1 .  R = 0.0821 lit.atm.k − 1  mol − 1

38. What weight of non-volatile solute (urea)  needs to be

dissolved in 100 g of water in order to decrease the vapour pressure of

water by . What will be the molality of solution?

Watch Video Solution

NH2CONH2

25 %

https://dl.doubtnut.com/l/_4nxV1FDa4As1
https://dl.doubtnut.com/l/_YTAKQgNXkaTq
https://dl.doubtnut.com/l/_VBQk8aqU8DiJ


39. 20 g of sucrose solution in one litre is isotonic with a solution of

boric acid containing 1.63 g of boric acid in 450 ml. Find the molecular

weight of boric acid.

Watch Video Solution

40. A solution containing 6 gm of a solute dissolved in 250 ml of water

gave an osmotic pressure of 4.5 atmosphere at . Calculate the

boiling point of the solution. The molal elevation constant for water is

0.52

Watch Video Solution

27∘ C

41. Explain the determination of relative lowering of vapour pressure by

Ostwald- Walker method?

Watch Video Solution

https://dl.doubtnut.com/l/_Yk1P7wJOcCrA
https://dl.doubtnut.com/l/_LAhiWyqkGia8
https://dl.doubtnut.com/l/_s974HWwBEPJR
https://dl.doubtnut.com/l/_UgyWiG0D62Jz


42. Describe about Beckmann thermometer.

Watch Video Solution

43. Explain the determination of depression in freezing point by

Beckmann method.

Watch Video Solution

44. What is elevation of boiling point? Explain its determination by

Cottrell.s method.

Watch Video Solution

45. Explain the laws of osmotic pressure? 

Explain its determination by Berkley-Hartley method.

Watch Video Solution

https://dl.doubtnut.com/l/_UgyWiG0D62Jz
https://dl.doubtnut.com/l/_WYnBKdi2N5sE
https://dl.doubtnut.com/l/_q2cBTeHFLRqx
https://dl.doubtnut.com/l/_nctP3eKh0IoQ


46. What are abnormal colligative properties? 

Explain with example and write its determination using Van.t Ho� factor.

Watch Video Solution

https://dl.doubtnut.com/l/_nctP3eKh0IoQ
https://dl.doubtnut.com/l/_sdPD9smbisNw

