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SOLUTIONS

Otq Objective Type Questions

1. Mole fraction of a solute in 2.5 molal

aqueous solution is:


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_MfoRaewCI4uD

A.043

B. 0.043

C.43

D. 43

Answer: B

o View Text Solution

2. Which of the following is independent of

Temperature ?


https://dl.doubtnut.com/l/_MfoRaewCI4uD
https://dl.doubtnut.com/l/_71w21hmaLjIZ

A. Molarity

B. Formality

C. Normality

D. Molality:

Answer: A

° View Text Solution

3. Which of the following is not a colligative

property?


https://dl.doubtnut.com/l/_71w21hmaLjIZ
https://dl.doubtnut.com/l/_n9sdKmTW4zCt

A. Osmotic pressure

B. Elevation in boiling point

C. Depression in freezing point

D. None of these.

Answer: D

o View Text Solution

4. If a is the degree of dissociation of
NasS0y, the Van't Hof's factor 'i' used for

calculating the molecular mass is:


https://dl.doubtnut.com/l/_n9sdKmTW4zCt
https://dl.doubtnut.com/l/_JVjVcahg74mY

Al+ «

B.1 — «

C.1+4 2«

D.1 — 2«

Answer: C

o View Text Solution

5. Which of the following will have highest

boiling point ?


https://dl.doubtnut.com/l/_JVjVcahg74mY
https://dl.doubtnut.com/l/_6Yx2GdYjutM4

A 0.1MFeCl,

B.0.1 M Urea

C.0.1 M Nacl

D. 0.1 M Glucose.

Answer: A

o View Text Solution

6. The number of moles of NaCl in 3 litres of 3

M solution is :


https://dl.doubtnut.com/l/_6Yx2GdYjutM4
https://dl.doubtnut.com/l/_lHyQmZdsqolY

A3

B.6

C.1

D.9

Answer: D

o View Text Solution

7. A solution of urea (mol. mass =56 g mol ~ 1)
boils at 100.78°C at the atmospheric

pressure. If K¢ and Kjfor water are 1.86 and


https://dl.doubtnut.com/l/_lHyQmZdsqolY
https://dl.doubtnut.com/l/_smuBMPn3FeQV

0.512 K kg mol-respectively, then the above

solution will freeze at:

A.0.654° C

B. —0.654°C

C.6.54°C

D.—6.54°C

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_smuBMPn3FeQV

8. What is the molality of pure water ?

A.50.5

B.55.5

C.55.4

D. 65.5

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_dfCJLLe9KeRg

9. Isotonic solutions have same

A. Osmotic pressure

B. Surface tension

C. Concentration

D. Viscosity.

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_1JU9rQgWugnb

10. Colligative properties of a solution depend

upon :

A. Molarity

B. Number of moles of solute

C. Number of moles of solvent

D. Nature of solute.

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_DKJdoOcSLT6M
https://dl.doubtnut.com/l/_UxKICKQqcBWL

11. Constant boiling mixtures are called :

A. ldeal solute

B. Azeotropes

C. Isotonic

D. Zeotropes

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_UxKICKQqcBWL

12. Correct expression for elevation in boiling

point is :
A. ATb = kbm
B.A = Kfm
C.w = CRT

D. None of these.

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_yjkYTBygNV98

Vsatq Very Short Answer Type Questions

1. Define mole fraction.

° View Text Solution

2. State Raoult's law for solution containing

non-volatile solute.

o View Text Solution



https://dl.doubtnut.com/l/_GGzaR4fy41ht
https://dl.doubtnut.com/l/_Vw8zDwELCITA

3. Define Colligative property.

o View Text Solution

4. Define molal elevation constant.

o View Text Solution

5. Why is osmotic pressure considered as a

colligative property ?

o View Text Solution



https://dl.doubtnut.com/l/_hmnstL4YQTQr
https://dl.doubtnut.com/l/_ERnuJRUIVsAg
https://dl.doubtnut.com/l/_nPxCs4XhTDli

6. Why boiling point of water is increased on

addition of non-volatile solute into it?

o View Text Solution

7. Discuss the role of molecular interaction in a

solution of alcohol and water.

° View Text Solution



https://dl.doubtnut.com/l/_nPxCs4XhTDli
https://dl.doubtnut.com/l/_RMYQwBpdQcU6
https://dl.doubtnut.com/l/_peJSsOFBv0Mf

8. What is the nature of the solution when

ethyl alcohol and water are mixed ?

° View Text Solution

9. What is azeotropic solution ? Give an
example of maximum boiling azeotrope and

minimum boiling azeotrope.

° View Text Solution



https://dl.doubtnut.com/l/_NoTIaLClBLA9
https://dl.doubtnut.com/l/_1hlFwIOx5u1l

10. Define azeotropic mixture.

o View Text Solution

11. What will be nature of the solution when

chloroform and acetone are mixed ?

° View Text Solution

12. Why is the vapour pressure of solution of

glucose in water lower than that of water?



https://dl.doubtnut.com/l/_nioyw9s3YV3O
https://dl.doubtnut.com/l/_oIcRIyyttUQv
https://dl.doubtnut.com/l/_z2Ic1tRkz4Sa

View Text Solution

13. Why is boiling point of the solution gets
raised when a non-volatile solute is added to

it?

o View Text Solution

14. Name the method for determining the

osmotic pressure of a solution.

o View Text Solution



https://dl.doubtnut.com/l/_z2Ic1tRkz4Sa
https://dl.doubtnut.com/l/_wDIpyWOU9WOd
https://dl.doubtnut.com/l/_9cvN0Shw5HYu

15. Why is osmotic pressure considered as a

colligative property ?

o View Text Solution

16. Out of the various methods for
determining the molar mass of the solute
such as protein, which is considered to be the

best?

° View Text Solution



https://dl.doubtnut.com/l/_9cvN0Shw5HYu
https://dl.doubtnut.com/l/_lcdOENNJL16d
https://dl.doubtnut.com/l/_pgFvek9U7e1E

17. Out of 1M BaCl, and 1M Aly(SOy),4, which

will have more osmotic pressure ?

° View Text Solution

18. What happens to freezing point of water if

ethylene glycol is added to it?

o View Text Solution

19. Define molal elevation constant.



https://dl.doubtnut.com/l/_HlpUvWF8o8Tg
https://dl.doubtnut.com/l/_rr91JFubUHF4
https://dl.doubtnut.com/l/_mJDJLebBDUMk

View Text Solution

20. What are the units of the molal depression

constant for water?

o View Text Solution

21. Define molal depression constant. How is it

related to enthalpy of fusion ?

o View Text Solution



https://dl.doubtnut.com/l/_mJDJLebBDUMk
https://dl.doubtnut.com/l/_oKh2LtlKQ0du
https://dl.doubtnut.com/l/_NICkiL6ZNdYZ

Satq Short Answers Type Questions

1. Give all the characteristics of an ideal

solution.

o View Text Solution

2. Give all the characteristics of non-ideal

solution.

° View Text Solution



https://dl.doubtnut.com/l/_z1NmzAbPCQlo
https://dl.doubtnut.com/l/_g2PaLj9WfXzX
https://dl.doubtnut.com/l/_d03kEp32eZjm

3. Give three differences between Ideal

solution and Non-ideal solution.

o View Text Solution

4., What type of deviations (positive or
negative) from an ideal solution will be shown

by the solution of cyclohexane and ethanol ?

o View Text Solution



https://dl.doubtnut.com/l/_d03kEp32eZjm
https://dl.doubtnut.com/l/_TnzYDXgNguE8

5.1f density of some lake water is 1.25 g mL 1
and contains 92 g of Na® ions per kg of
water, calculate the molality of Na *ion in the

lake.

° View Text Solution

6. State Henry's law and mention some

important applications.

o View Text Solution



https://dl.doubtnut.com/l/_UDarmHCHvF96
https://dl.doubtnut.com/l/_7SmJ4LfEMHKG
https://dl.doubtnut.com/l/_nNFCtv3sKnJ8

7. Benzene (CgHg) and toluene (C7;Hyg) form
a nearly ideal solution. At 313 K, the vapour
pressure of pure benzene is 150 mm Hg and of
pure toluene is 50 mm Hg. Calculate the
vapour pressure of a mixture of these two

containing their equal masses at 313 K.

o View Text Solution

8. Suggest the most important type of
intermolecular attractive interaction in the

following pairs : (i) n-hexane and n-octane (ii)


https://dl.doubtnut.com/l/_nNFCtv3sKnJ8
https://dl.doubtnut.com/l/_WXHsupPwaXGP

I, and CCl, (iii)NaC10,4 and water (iv)
methanol and acetone (v) acetonitrile

(CH3CN) and acetone (C3HgO).

o View Text Solution

9. Define osmotic pressure. How does it
depend upon the temperature and

atmospheric pressure ?

o View Text Solution



https://dl.doubtnut.com/l/_WXHsupPwaXGP
https://dl.doubtnut.com/l/_RhhR8thrg2Ea

10. How will you differentiate between osmosis

and diffusion ?

° View Text Solution

11. Calculate the amount of KCl which must be
added to 1 kg of water so that the freezing
point is depressed by 3 K. (K for water =

1.86 Kmol ~1).

o View Text Solution



https://dl.doubtnut.com/l/_BJ51lhF3kBDt
https://dl.doubtnut.com/l/_98ErHOV2xoCb
https://dl.doubtnut.com/l/_P4neAWcW6AE0

12. A solution is obtained by mixing 300 g of
25% solution and 400 g of 40% solution by
mass. Calculate the mass percentage of the

resulting solution.

° View Text Solution

13. It is safe to inject solutions isotonic with

blood plasma intravenously. Explain.

o View Text Solution



https://dl.doubtnut.com/l/_P4neAWcW6AE0
https://dl.doubtnut.com/l/_2ra60TuFmPQY
https://dl.doubtnut.com/l/_EPcm0j2N5iPE

14. An aqueous solution of 2% non-volatile
solute exerts a pressure of 1.004 bar at the
normal boiling point of the solvent. What is

the molar mass of the solute ?

° View Text Solution

15. Calculate the molarity of a solution

containing 14 g of KOH in 750 ml of solution.

o View Text Solution



https://dl.doubtnut.com/l/_EPcm0j2N5iPE
https://dl.doubtnut.com/l/_aknacPT2NlRr

16. 40 g of NaOH dissolved in 500 ml of

solution. Calculate molarity of the solution.

o View Text Solution

Latq Long Answer Type Questions

1. Define the following terms : (i) Mole fraction
(i) Molality (it) Molarity (iv) Mass percentage

(v) Normality.

o View Text Solution



https://dl.doubtnut.com/l/_qU07inVEipKO
https://dl.doubtnut.com/l/_M9ygrUReSzim

2. Concentrated nitric acid used in the
laboratory work is 68% nitric acid by mass in
aquequs solution. What should be molarity of
such sample of the acid if the density of

solution is 1.504 g mL ™! ?

o View Text Solution

3. What are ideal and non-ideal solutions ?

What types of non-idealities are exhibited by


https://dl.doubtnut.com/l/_M9ygrUReSzim
https://dl.doubtnut.com/l/_01myCJ7eZBhA
https://dl.doubtnut.com/l/_LOmiC4ZLsU1n

cyclohexane-ethanol and acetone-chloroform

mixtures ? Give reasons for your answer.

° View Text Solution

4. Show graphically that the freezing point of
a liquid will be depressed when a non-volatile
solute is dissolved in it. The freezing point of a
solution containing 0-3 g of acetic acid in 30-0
g of benzene is lowered by 0-45°. Calculate
the van't Hoff factor. (K for benzene = 5-12 K kg

mol_l).

| e |


https://dl.doubtnut.com/l/_LOmiC4ZLsU1n
https://dl.doubtnut.com/l/_UMTHcql4g2kY

L ® View Text Solution I

5. Explain depression in freezing point. Show

that it is a colligative property.

o View Text Solution

6. Define the following:
(i) Boiling point

(i) Molal, depression constant.

o View Text Solution



https://dl.doubtnut.com/l/_UMTHcql4g2kY
https://dl.doubtnut.com/l/_Ec997HlzslRR
https://dl.doubtnut.com/l/_3kBFv5nRZ0Yk

7. Define osmosis and osmotic pressure and

show that osmotic pressure is a colligative

property.

o View Text Solution

8. Why do we get sometimes abnormal
molecular masses of the substances by using
colligative properties of the solutions ? State
the factors with suitable examples which bring

abnormally in results thus obtained.

| & |


https://dl.doubtnut.com/l/_0QQDDEAoJSNM
https://dl.doubtnut.com/l/_H79uiFOxWIRv

| ¥ View Text Solution |

9. State Raoult's law. Why is the vapour
pressure of a solvent lowered by the addition
of nonvolatile solute to it? A solution
containing 18 g of non-volatile solute in 200 g
of water freezes at 272.07 K. Calculate the
molecular mass of the solute. (Given K; = 1.86

K/m).

o View Text Solution



https://dl.doubtnut.com/l/_H79uiFOxWIRv
https://dl.doubtnut.com/l/_9il2Fc4MYWJW

10. Commercially available conc. HCl contains

38% HCl by mass and has a density 119 g cm ~°

. Calculate the molarity of this HCI.

o View Text Solution

11. Define boiling point and find out expression
for the molecular mass of non-volatile solute

from the elevation in boiling point.

o View Text Solution



https://dl.doubtnut.com/l/_OZjhoeh7wqwt
https://dl.doubtnut.com/l/_s4DQLqZyuuuj
https://dl.doubtnut.com/l/_qR6LcHZT0i8m

12. What is meant by positive and negative
deviation from Raoult's law and how is the
sign of AH ,; related to positive and

negative deviations from Raoult's law ?

° View Text Solution

13. Give any four characteristics of a non-ideal

solution showing positive deviations.

o View Text Solution



https://dl.doubtnut.com/l/_qR6LcHZT0i8m
https://dl.doubtnut.com/l/_ZkD7IIheU7Sl
https://dl.doubtnut.com/l/_BAWIteCTPKZm

14. What are important characteristics of a
non-ideal solution showing  negative

deviations ?

o View Text Solution

15. At 298 K, 100 ml solution containing 3.002 g
of solute gave an osmotic pressure of 2.55
atmospheres. Find the molecular mass of the

solute.

° View Text Solution



https://dl.doubtnut.com/l/_BAWIteCTPKZm
https://dl.doubtnut.com/l/_9WPHL1QyrrzB
https://dl.doubtnut.com/l/_mZhbEVby4ILe

16. Why is osmotic pressure technique
preferred over other methods to find out

molar mass of solute ?

° View Text Solution

17. Boiling point of water at 750 mm is99.63°
C. How much of sucrose is to be added to 500
g of water so that it boils at 100° C.

(K, = 0.052)

o View Text Solution



https://dl.doubtnut.com/l/_mZhbEVby4ILe
https://dl.doubtnut.com/l/_xQO6ATNMrChC

18. The boiling point of water (100°C)
becomes, 100.52°C if 3 g of non-volatile
solute is dissolved is 200 ml of it: Calculate the

molecular weight of the solid. (K} = 0.6 K/m)

o View Text Solution

19. 27.75 g of CaCl,, dissolved in 250 ml of
solutions. Find molarity of chloride ions in this

solution.

o View Text Solution



https://dl.doubtnut.com/l/_HhUyr6pZBtyx
https://dl.doubtnut.com/l/_UQAKZ9oFozij

20. State Raoult's law for solutions containing
non-volatile solutes in volatile solvents. Derive

a mathematical expression for the law.

° View Text Solution

21. Derive Raoult's law for non-volatile solutes.

° View Text Solution



https://dl.doubtnut.com/l/_UQAKZ9oFozij
https://dl.doubtnut.com/l/_9n1MqwxYOwG1
https://dl.doubtnut.com/l/_byCaKMXMdywM

22. Mention three characteristics of ideal
solutions. What cause deviation from ideal
behaviour ? Discuss the positive deviations

from ideal behaviour.

° View Text Solution

23. What are ideal and non-ideal solutions ?
Explain non-ideal solution showing positive

deviations ?

° View Text Solution



https://dl.doubtnut.com/l/_JI88HLnP48D1
https://dl.doubtnut.com/l/_PMPDgTNqrCB8

24. (a) Define Ideal and Non-ideal solutions
and give one example of each.
(b) Define Henry's law. Give two applications of

Henry's law.

o View Text Solution

25. Calculate the mole fraction of CH3OH in a

solution containing 30% by mass in water.

° View Text Solution



https://dl.doubtnut.com/l/_PMPDgTNqrCB8
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