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CHEMISTRY
CHE-04 : PHYSICAL CHEMISTRY

Time : 2 hours , Maximum Marks : 50

Note : Attempt all the parts. Answer five questions from
each of the parts A, B, C and D. Use of log tables is

permitted. Use of non-programmable calculators is

allowed.
PART A
Answer any five of the followirig questions : 5x1=5
1. State Trouton’s rule. ' 1
2. Define an adiabatic_process. 1
3. What is meant by entropy of a system ? 1

4. Define Chemiluminescence. 1}
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5. Give the phase rule equation. 1

6. Name the methods for finding the transport
number. 1

7. What are the units of second order rate.constant ? - 1.
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Answer any five of the following questions :

8.

10.

11.

12‘

13.

14.

CHE-04 3 PT.0.

PART B

The gas supplied for household use is mostly a
mixture of propane and butane. Are the critical
tempei‘atures of these gases higher than 298 K ?
Justify your answer.

Rice, dal and vegetables are cooked faster inside
a pressure cooker than in an open vessel.
Explain the reason.

What are buffer solutions ? Give an example.

Express the equﬂibrium constant for the
reaction CO (g) + 2H, (g) ¥ CH3OH (g) in terms
of extent of reaction, &.

Draw and explain the titration curve for
conducto-metric titration for Strong Acid vs

Strong Base.
State Hess’s law of constant heat summation.

Can azeotropes be separated into pure
components by fractional distillation ? Justify

your answer.
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PART C
Answer any five of the following questions : 5x3=15

15. Starting from dU = TdS — pdV, derive

), 3

oV Jg aS )y

16. Derive Bragg’s equation : 3
niA=2dsin 9 .

17. What is common ion effect ? Explain its role in

precipitation of cations in qualitative analysis. 3

18. Predict which of the following reactions will be
spontaneous, with the help of standard potential

values : 3
(a) Fe+2H* — Fe?* +H,
E° =—-044V
F%2+/Fb

(b) Cu+2H* — Cu®* +H,

E® =+034V
Cu2+/0u

(©) 2Fe® +2I" — 9Fe?* 4+ I,

E° =4+054V
I,/1
0
=+077TV
Fe3+/Fe2
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19. Derive " Nernst’s distribution | law

thermodynamically. } 3

20. Using the value of p, = 4641 x 107 Pa,
V., =990 x 10% m? mol‘l, calculate the reduced
temperature of a gas if it occupies 5 X 102 m3

space at 3-328 x 10° Pa. ' 3

21. Arrange the following compounds in the

increasing order of boiling points :

_Ethanol, glycerol and ethylene glycol

Justify your answer. 3
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PART D

Answer any five of the following questions : 5x4=20
22. Derive the following expression for an ideal gas : 4
pV= %m Nz?

23. Explain the difference between fluorescence and

phosphorescence. 4

24. Describe the Lindemann and Hinshelwood
mechanism to explain the unimolecular

decomposition reaction. 4
25. Draw and explain the phase diagram of sulphur. 4

26. Derive the expression for Langmuir adsorption
isotherm. 4

27. Calculate the entropy of mixing of 1 mol of H,
with 2mol of Oy. Assume that no chemical

reaction occurs. 4

-28. The boiling point of chloroform was raised by
0-320 K when 515 x 107 kg of an organic
compound was dissolved in 35 x 1072 kg of
chloroform. Calculate the molar mass of the
organic compound. Molar Elevation constant for
chloroform is 3-90 K kg mol™L. : 4
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14.
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W
Rt & @ =T aia 3ot & 3¢ i - 5x3=15
15. dU = TdS - pdV & 3Ry %% Feafeiaa # =geaw

Hife 3
&), (%),
16. ST GHH, ni=2dsin 0 WFH BT | 3

17. GH-FH W& w91 F ® ? UeAss favewer A
mmﬁ%méwﬁwﬁ{ﬁmaﬁmﬁﬁm 3

18, mﬁmﬁﬁmém%ﬁw%«r&aﬁ
7 ¥ B Tt wg: g 3
(a) Fe+2H" —— Fe?* + H,

E° =—-044V
Fe2+/Fe

(b) Cu+2H* —— Cu?* +H,

E®  -4054V
I1_/17
2
0
+077V
Fe3+/Fe2+
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19. I faaor fram = FeAvifeena: geam Fif | 3

20. fet M@ % @ p, = 4641 x 107 Pa 3R
V. = 99:0 x 10%-m® mol ™} % HH 1 T FQ T
3-328 x 10° Pa W I “mvia a9 uRewfod
Hfre, 7R 98 5 x 1072 m3 e R/ @ 3

21, ffafaa A # 7% U 6 Tgd T A
T sqafeda HifT :
T, femte au TRefe gesia
I I H gfe Al | o o 3
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22. fordll amreyt A % fore feaferfee adtemor A sgem
ﬁﬁl’Q: 4

pV = %mN i?

28, Wiadf ok wpedifer & offe sim e AR | 4

24. UHIoas 3rqueq AR o smen & v fRum ,
IR fedrags frnfafy &1 aof it | 4

25. THH H TEEAT ANG §EC R IGh! AT
- hifs | 4

26. AT AT THATG BT I Fqead e | 4

27. ¥® AHd ¥ A § wem i vamafe sl
T B R, 19w Hy, 2 AW 0, ¥ @™
Tgror-w wiefera iRt | 4

28. 35 x 1072 kg FARNGH ¥ 515 x 107 kg e
ARk deH ¥ FTAREH FOFEEH 0320 K
g T | et RN w1 HeR gomE IRk
fART | FONEH = DR I R
390 Kkg mol™1 & | 4

—————
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