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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2024
CHE-04 : PHYSICAL CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt all Parts. Answer five questions
from each Part.
(it) Use of Log tables and Graph paper is
allowed.
(iti) Use of non-programmable calculators is
allowed.

(iv) R =8.314 JK-1 mol-L.

Part—A

Answer any five of the following questions : 5x1=5
1. State the principle of corresponding states.
2. What is the ‘mean free path’ of a gas ?

3. Calculate the number of components in a
solution of KCI in water.
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4. Draw the conductometric titration curve for a
titration between strong acid and strong base.

5. What will be the unit of rate constant for a zero
order reaction, 1f the rate of reaction is
measured in Ms-1! ?

6. List any two factors that affect solubility of a
gas in a solvent.

7. Define CST.
Part—B
Answer any five of the following questions : 5x2=10

8. Why 1is the water meniscus convex In a
polythene tube ?

9. Edge length of NaCl crystal is 563 pm.
Calculate the distance between (111) planes.

10. Which of the following solutions will exert
greater osmotic pressure : 0.1 M NaCl or 0.1 M
sucrose ? Give reason.

11. Calculate standard enthalpy of formation of
PCl;(s) using the following data :

P(s) + 1.5 Cl,(g) - PCl;(1)

A H°=-318kJ mol™*

r

PCl,(1) + Cl,(g) — PCl.(s)

A, H°=-137kJ mol
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13.

14.
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Explain, with example, the difference between
Lewis and Bronsted acids.

How is CST of water-phenol system affected by
addition of NaCl ?

Explain why absolute alcohol cannot be
prepared by fractional distillation.

Part—C

Attempt any five of the following questions :

15.

16.

17.

5x3=15

Determine the value of Kp for the synthesis of

NH, at 500 K :
1 3
5 Na(®) + 5 Hy () - NH;(2)

Given : A,G°=4.833kJ mol ™

State the condition of spontaneity of a chemical
reaction. At 298 K, A H°=-91.35kJ and
AS°=41.50JK™' for a reaction. Predict
whether the reaction 1s spontaneous at 298 K or
not.

Define osmotic pressure. Calculate the osmotic
pressure of an aqueous solution containing
50 kg of sucrose (C;3H,,0;;) in 1m?® of solution
at 300 K.
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18. State any  three  differences  between
phosphorescence and fluorescence.

19. Calculate the number average and mass
average molar masses of a polymer sample from
the data given :

N; M, / kg mol *
100 2.000
250 3.000
400 5.000
300 7.000

20. The second order rate constants of a reaction
are given at two temperatures :

T/K 10° xk/M st
298 8.8
308 28

Calculate the activation energy of the reaction.

21. A 0.2 mol sample of an ideal gas expands
reversibly and isothermally at 300 K from an

3

initial volume of 10 m° to a final volume of

20 m®. Calculate the amount of work done.
What will be the values of internal energy and

enthalpy changes for the process ?
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Part—D

Attempt any five of the following questions :

22.

23.

24.

25.

26.

5x4=20

Derive Bragg’s equation :

niA=2dsin®
Derive Phase rule.

State Le Chatelier’s principle. What will be the
effect of change of temperature and pressure on

the following equilibrium ?

H,(g) + CO,(g) = H,0(g) + CO(g)
A, H° = 41kJmol

Describe briefly, mechanism of enzyme

catalysed reactions.

For a Weston cell, EMF 1s 1.018 V at 293 K. Its

temperature coefficient :

(@) = —4x10°VK™,
oT/p

Calculate AG, AS and AH for the cell reaction of
this cell at 293 K :

Cd +Hg,S0, = CdS0, +2Hg

A-204/CHE-04 P.T.O.



[6] CHE-04

27. Derive van der Waals equation for real gases

discussing the volume and pressure correction
terms.

28. Ether boils at 306 K at 1.00x10° Pa pressure.

At what temperature will it boil at a pressure of

9.85x10% Pa?

Given : The molar enthalpy of vapourization of

ether is 2.74x10* Jmol .
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10. Fr=fafad fooem § 9 F-a1 o1l O
@ IIMCT : 0.1 M NaCl a1 0.1 M Ghisl ?
h {01 é“\an

11. fFrfafed sieel & Sw@m g PCl(s) I

e GHe Tt giewfod i .
P(s) + 1.5 Cl,(g) - PCl;(1)
A, H°=-318kJ mol
PCl, (1) + Cl,(g) — PCL (s)

A H°=-137kJ mol ™

12. TR IR SRS ol § SRl <d gY A i

SRS i

13. SA-%H 93 1 H. T A NaCl &l fHer
W e YR gefad e © 2

14. e ki fe UfYrs Tewieiad S TS
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15.

16.

17.

18.
19.
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YO TE ki YR EST 300 K W 1m?®
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N; M, / kg mol
100 2.000
250 3.000
400 5.000
300 7.000

20. 1 i W feE fgdm wife sifafean & <
frraaies feu Tw ®

T/K 10° xk /M g7
298 8.8
308 28

Afqferen 1 Gfsraur ot aRerfad sifsu)

21. frdt emest 19 & 0.2 mol wfasel #1 300 K W
ST HATd €9 ¥ 10m?® IRf9& 3TEaq 9
20m?® A9 T W WER geNl feen e @
qRerfad hifswl 39 9fear & fau o1dfes S
AR el ufeds & @1 7= B 2

HT—=

frafafes 4 @ ff<l oi'w el & sw df -

5x4=20

22. ST GHHTT p = 2dsin® A HIfST
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23. grere fEm o= shifs|
24. & vMmfee fem fafew) frafafes 9 w® 9™
R <@ & IREdT T FM G B 2
H,(g) + CO,4(g) = H,0(g) + CO(g)
A H° = 41kJmol !
25. womew s srfufseneti =t foanfafy =1 gfera
U hifeg
26. fordl o%=T ¥A & 293 K W 5. TH T
1.018 TE-V 2| THHT M9 TONH :

[@j = —4x10°VK™!
oT/p

9 9d & A9 sifuferar & faT 293 K W AG,
AS ¥R AH uitesferd sy :
Cd +Hg,S0, = CdSO, +2Hg
27. AFEH R @ HINEA YR H wEl HW@ gU

fordl aredfas 19 & fou avel aed g

I TS|

28. T 1.00x10°Pa 9 W 306 K R Seerdl &l
9.85x10% Pa @ W Ig fohdd 9 Iserm ?
fom T ? o SR W) A W) HieR Toed
2.74x10" Jmol ! €I
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