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CHE-04 : PHYSICAL CHEMISTRY
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Note: Attempt all the parts. Answer five questions from
each of the Parts A, B, C and D.
[Atomic mass of Ag = 107-9 g mol~!

Atomic mass of Cu=63-5¢g mol™1]

PART A
Attempt any five questions.
1. What is the S.I. unit of gas constant, R ? 1
2. State Dalton’s law of partial pressures. 1
3. Define ‘lattice’ in solids. 1
4. When dowe say that work is done ? | 1
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5. Why is the enthalpy of neutralization of any
strong acid by any strong base, a constant
quantity ?

6. Can we separate the two components of a
non-ideal solution by fractional distillation ?

7. Ethanol has lower boiling point than glycerol.
Explain.
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PART B
Attempt any five questions.

8. Calculate the average speed of COg molecules at
300 K. 2

9. Derive the Maxwell relation (E) = = (E)
oV Jg 8 )y

starting from the equation dU =T dS —pdV. 2
10. Discuss the inhibition and poisoning of catalysts. 2

11. Calculate the cell potential of a Daniell cell at
298 K when the concentrations of Zn2* and Cu*
are 2 M and 1-5 M respectively.
(Given: E°=1-1V) 2

12. Write a short note on cleansing action of soaps
and detergents. : 2

13. What is Tyndall effect ? 2

14. How many atoms are there in a body centred
cubic unit cell and a face centred cubic unit cell ?
Explain. ' 2
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PART C

Attempt any five questions.

15. Calculate the change in pH that occurs when

16.

17.
18.

190

20.

21.

10 x 1073 kg of sodium acetate is added to
0-0025 dm® of 0-15 M acetic acid. Given that
K, (acetic acid) = 1-8 x 107>

The equation for the molar heat capacity of a gas
is Cp = (20 + 0-25 T) J mol* K™!. Calculate the

heat necessary to raise the temperature of
4 moles of the gas from 27°C to 127°C at
constant pressure.

Draw and discuss the phase diagram of water.

The equilibrium constant for the reaction

H, (g)+S () = HyS(g)

is 25 at 900 K and 5 at 1000 K respectively.
Calculate the standard enthalpy of the reaction.

Describe a button cell with suitable diagram and
necessary equations.

What is ‘chemiluminescence’ ? Give its two
examples.

Define ‘colligative properties’. The boiling
point of chloroform was raised by 0-320 K when
515 x 1074 kg of an organic compound was
dissolved in 350 x 1072 kg of chloroform.
Calculate the molar mass of the organic

compound. Molal elevation constant for
chloroform is 3-90 K kg mol™1.
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PART D
Attempt any five questions.

22. Two electrolytic cells, one containing silver
nitrate solution and the other copper sulphate
solution, were connected in series. A steady
current of 2 A was passed through them until
0-003 kg of silver was deposited at the cathode of
the first cell. How long did the current flow ?
What mass of copper was deposited in the second

_cell? 4

23. With a given volume of an organic solvent, show
that a multi-step extraction is more beneficial

than a single step extraction. 4

24. Draw and explain the pV isotherms of CO4 as
obtained by Andrews. 4

25. The acid hydrolysis of methyl acetate is a pseudo
first order reaction. The reaction mixture (2 mL)
was titrated with alkali (0-5 M) as a function of
time. The data is given below :

Time (s) 0 | 600 | 1200|2400 | o

Vol. of alkali
used (cm3)

16-3 {172 181 | 19:0 | 26-2

Calculate the rate constant. 4
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26. In the formation of ammonia
N, (g) + 3Hy(g) = 2NHg3(g)
the rate of consumption of hydrogen at a
particular instant is 3-46 X 1073 Ms™!. What is
the rate of consumption of N and the rate of

- formation of ammonia ?

27. Show that the total entropy change for an
isothermal reversible expansion and reversible
compression is zero whereas the total entropy
change for an isothermal irreversible expansion

and reversible compression is greater than zero.

28. Explain Linde’s method for the liquefaction of a
gas with the help of a diagram.
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