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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2020 

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 and non-programmable 

calculators is allowed. R = 8.314 JK-1  mo1-1 , 

NA = 6.022 x 1023  mo1-1 . 

Part---A 	 1 each 

Note : Answer any five of the following questions. 

1. Write the S. I. units of gas constant, R. 

2. Define vapour pressure. 

3. What is an isothermal process ? 

4. Define enthalpy of neutralization. 

5. State Raoult's law. 

P. T. 0. 
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6. What is a buffer solution ? 

7. What do you understand by "order of a 

reaction" ? 

Part—'B 	 2 each 

Note : Answer any five of the following questions. 

8. A vessel of 2 x 10-3  m3  volume contains 0.036 kg 

of Argon at 300 K. Calculate its pressure using 

ideal gas equation. (Atomic mass of 

Ar = 39.9 u). 

9. In a polythene tube, water meniscus is convex. 

Explain. 

10. Calculate the entropy of fusion of benzene solid, 

if its melting point is 280 K and its enthalphy of 

fusion is 11 kJ mol-I. 

11. The edge length of a cubic unit cell is 

5.63 x 10-w m. Find the distance between (111) 

planes. 

12. What do you understand by the term 

"Colligative Property" ? Name any two of them. 
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13. Consider the reaction : 

PC1 5  (g) 	PC13  (g) + C12  (g) 

How will the equilibrium be affected by : 

(i) addition of C12 

(ii) decrease in volume of container ? 

CHE44 

14. Among ethanol and dimethyl ether, which one 

has higher boiling point ? Give reasons for your 

answer. 

Part—C 	 3 each 

Note : Answer any five of the following questions. 

15. Derive the integrated rate law for a zeroth 

order reaction of the type A -) products. 

16. Nickel metal packs in a cubic unit cell with an 

edge length (a) of 3.5 x 10- 10  m. The density (p) 

of nickel is 8.9 x 103  kg m-3. Find the type of 

unit cell. Atomic mass of nickel = 58.7 u. 

17. Derive the following Maxwell relation : 

( aT 
) _ as) av)s  - -(--as)v 	

• 

starting from dU = TdS - pdy. 

P. T. O. 
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18. With the help of a suitable diagram describe 

the glass electrode. 

19. The boiling point of chloroform was raised by 

0.30 K when 5 x 10-4  kg of an organic 

compound was dissolved in 3 x 10- 2  kg of 

chloroform. Calculate the molar mass of organic 

compound. Molal elevation constant for 

chloroform is 3.9 K kg mol-1. 	 3 

20. For the reaction 

N204  (g) = 2NO2  (g) 

Kp =,1.4 x 104  Pa at 303 K. Find the value of & 
at this temperature. 

21. State the differences between fluorescence and 

phosphorescence. 

Part—D 	 4 each 

Note : Answer any five of the following questions. 

22. Explain the Linde's process of liquefaction of 

gases. Also draw the schematic diagram of the 

equipment used. 
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23. Starting from G = H — TS, derive the Gibbs-

Helmholtz equation : 

[

a (GET)) 
aT T2  

24. Estimate the standard enthalpy of formation 

of acetone vapour. Given the following 

information : 

B (H — H) : 436 kJ mo1-1  

B (0 = 0) : 497 kJ mo1- 1  

B (C— H) : 412 kJ mo1- 1  

B (C — C) : 348 kJ moi--1 

B (C = 0) : 745 kJ mo1-1 ' atom— w (graphite) 

= 717 kJ mo1-1 . 

25. Draw and explain the phase diagram of a 

simple eutectic system. 

26. What are emulsions ? Give their types and 

importance. 

27. What is common-ion effect ? Explain using an 

example. Discuss its application in salt 

analysis. 

P. T. O. 
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28. What is the sign of cell potential, for a 

par+it'ular reaction to be spontaneous ? 

State whether the following are spontaneous or 

not : 

(i) Fe + 2H+ —> Fe2+ + Hz 

= -0.44 V 
—Fe 2+ /Fe 

(ii) Cu + 2H+ —> Cu2+ + Hz E°cu2+ ICU 
= 0.34 V -  

2Fe3+ + 21-  —> 2Fe2+ + 12 

Eo 	= 0.54 E° 	= - 0.77 V —Fe3 + /Fe 2 + 	 —12  /1- 
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CHE-04 

Glom tilcich (t 	) 

intff 

T. , 2020 

: ItifdW tttlwh 

Wig : 2 slue 	 37M ii 37V : 50 

*a-  : Tit TEA * raft celroil V, 1?1, Tr ath FT, 
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arglt 	R = 8.314 JK-1  mo1-1 , 

NA = 6.022 x 1023  mol-1  I 

ITPT—W 	 Mcrlm 1 

aiz :ririrririsid 	*fa t tek  	ant 

4TRI 

L frff ft:2111V R * SI ii,Ach far 
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3. ch *-1911414 7*T1 VEIT 6111 * ? 

P. T. 0. 
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8. 300 K ITT 2 x10-3  ma aTitrdff 	ITN # 

0.036 kg 3#19T BtffraTff tl 311T4 -1114 

(-16iciii 	“ict4 era 9ficbri-ici 	(31#49 

W.  Wilt!' coel&Ii-1 39.9 *1) 

9. chtit 1:11.TWIff 	tMW 	 arid. 

4f-ch-Tr 	cgitstir 

10. tft ahi 1. •31 	Treff Rtkezft 11 kJ mor1 

 atiK iirmich 280K.61 dectiiT1MR. 

 Nrictircid Wi-41{1 
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4.41 	cr 	t)(4, 719 V-  V-r 	9Irrt 

	

5.63 x 10-10  in *I fic1;.  (111) .ffT 	=lr 
VrwRi 

12. 4 31131-EiM reit 'IS t SIR WIT 1:1 2;q0 	? 
ft 91 kik 	t TIT c1R3:RI 

13.Poirrifigd atifn qt rcrilt 	: 
PCi5  (g) 	PCI 3  (g) + C1 2  (g) 

qii4R f'W 	 RT TifuE1 rcbt-1 Wchlt vie-4u 
tqr : 
(i) c12 	aik Trxr 	 TR 

trrw 	aTrzfn vEr wr4 trt ? 

14. ;art aft zratrg far( 4 t fmHmr ctakiirch 

	

bint ? an4 rffr f-07 Wttrf 	 

11171-71 	 ski) 3 

Wir : 	est ticf 	fm-61 *fa 	* ZW{ 

15. A -) dctlic VW{ 	criti 7:1 m1rc 3lf4TrWell 

'raiz wind-Cut ‘r( f#14:1 ev4-1 VfM71 

P. T. O. 
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16. fl*F 	* *114 ‘chch 1:1M 	* 

0 44;4 (a) 3.5 x 10-10  m tI Picker *-1 19{R 

8.9 x 103  kg m-3  ti fir? *  	*I 

9 en it 	 fff.* .  *T 	 -I 

58.7 u *1 *I 

17. H991oHrat U = TdS — pdV 	signi 

14-1 VI 	NO tinder 14-444 r 	: 

(Ws  = :S)v  

18.*T4.  * ra-4tg 	di:cid ?WI   '14 

19.74 3 x 10-2  kg 401aLti   '4WITW 

* 5 x 10-4  kg *rn 'TR W4 4ciiiltni4 

Izittil* 0.30 K 	11-411 	 ifiTTW *1 

	 tiP,Wr—da 411.TRI 	 *T 

4-I 	s-141-1 t-titich 3.9 K kg mo1 -1  

20. 3Trilt41 

N204  (g) 	2NO2  (g) 

* ?OR 303 K "ER KT, = 1.4 x 104  Pa *I ;;ii c1N 

Vi KC  Wgrrff W t 

21. IiiMirkti i1t titt41174 	aiMT 	 
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m ch 4 

ri tad f l ret)-$1.  rik 12791 * 36T 

tr-4‘1 

22. id r4111 	 -anicrr 

csmtilir 4 aiik 	dmicht t cmcwo fwq. 

 aTirtm tagiqi 

23. wi chtuf G = H - TS cbtcr.> 

-H 

41cm- 

tn reci-I (-1 4-1 gitur (a (G/T)) 

er T2 
 r 

•IM 

24. S Miscf Thl TRW traict4 	t 

al 3licr4 rvircifigtt 3lk4 1-cq TR* : 

B (H - H) : 436 kJ mo1-1  

B (0 = 0) : 497 kJ mo1-1  

B (C- H) : 412 kJ mo1-1  

B (C - C) : 348 kJ mo1-1  

B (C = 0) : 745 kJ mol-', ammo  (tch7Z) = 717 

kJ mo1-1 
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25. "ftlt titri czEaffiZi- 	r "51141:41 3111\1N '491R 

zwer oditt...qr 4if4RI 

26. Littiii *ER t * ? 3 -Icti 'wow ati 4icv1 AWKI 

27. 1711-371ff 3MM' zn tidt 	? 'crw ast6tu1 

flit al eicoU 	rizikagui 	wct> 
aia-srEnn 

28. anti? alfilfffizIT TEM: 814 t ?OR AR ?Tem 
Wifi 1;45.:( Wei 	? 41CIIV 	-vet isid 

alifiTzfr( 	6141 zrt 	: 

(1) Fe + 2H+ Fe 2+ + H2 

E° 	= -0.44 V —Fe2+ /Fe 

(ii) Cu + 2H+ Cu2+ + H2 cu2+Icu = 0.34 V  
(iii) 2Fe3+ 21- 	2Fe2+ + 12 E° 	0.54 --Fes+ /Fe2+ 

	

E° 	= — 0.77 V 

7060 
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