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CHE-04 

BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination 

June, 2015 

04668 
CHEMISTRY 

CHE-04 : PHYSICAL CHEMISTRY 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt all parts. Answer five questions from each 

of the parts A, B, C and D. 

PART A 

Answer any five of the following questions : 

1. Complete the following blanks : 

1 mg = 	 kg = 	 

2. Define electrophoresis. 

3. State Le Chatelier's principle. 

4. What is the maximum number of phases which 

can coexist in a one component system ? 	 1 
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5. State the first law of thermodynamics. 	 1 

6. What is a catalyst ? 
	

1 

7. What are azeotropes ? 
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PART B 

Attempt any five of the following questions : 

8. Arrange the following in the increasing order of 

their surface tension : 
	 2 

H2O, CH3CN, CH3OH 

9. Calculate the number of net atoms in fcc unit cell. 2 

10. Derive the relation between ArU and A.H. 

11. State the advantages of steam distillation. 	2 

12. State the distribution law and list. the factors 

affecting the distribution coefficient. 	 2 

13. Explain the cleansing action of soaps and 

detergents. 

14. State the basic principle for ESCA studies of the 

surface. 	 2 
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PART C 

Attempt any five of the following questions : 

15. Calculate the ratio of effusion rates of 112  and 

02. 	 3 

16. A Carnot engine works between 3.0 x 102  K and 

4.0 x 102  K. Calculate its efficiency. 	 3 

17. Derive the Clausius - Clapeyron equation. 	3 

18. Consider the following reaction : 

PC15  (g) 	PC13  (g) + C12 (g) 

How would the equilibrium be affected by 

decrease in volume of the container ? 
	

3 

19. A current of 5.0 x le A is passed for 100 minutes 

through an Ag coulometer. Calculate the mass of 

Ag deposited on the cathode. Atomic mass of 

Ag = 107.9 x le kg mol-1. 	 3 

20. Derive the integrated rate law for a first order 

reaction. 

21. Define critical constants and state their 

relationship with Van der Waals constants. 	3 
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PART D 

Attempt any five of the following questions : 

22. A sample of 0.2 mol of argon expands adiabatically 

and reversibly such that temperature drops from 

298 K to 188 K. If the molar heat capacity of argon 

at constant volume is 12.48 J mol-1  K 1, calculate 

the internal energy and work done on the gas. 	4 

23. An aqueous solution prepared by dissolving 

0.5 kg of KCl in 100 kg of H2O was found to 

freeze at 272.76 K Calculate the Van't Hoff 

factor and the degree of dissociation of solute at 

this concentration. Kf  for H2O is 1.85 K kg mol-1  

and freezing point of H2O is 273 K 

24. Draw the labelled phase diagram of water. 

25. Calculate the following : 

(i) Kh 

(ii) Degree of hydrolysis (a) 

(iii) [OH-  I 

(iv) pH at 298 K 

for 0.10 M aqueous solution of sodium 

acetate at 298 K. Given Kw  = 1.0 x 10-14  and 

Ka  (acetic acid) = F8 x 10-5. 	 4 
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26. For a cell, emf is 1.018 V at 293 K 

and 	its 	temperature 	coefficient, 

1

aE
') 

= — 4.0 x 10-5  V K-1. Calculate AG, 

46B and AS for this cell at 293 K. 

27. The proposed mechanism for photochemical 

decomposition of HI is 

HI + hv a H+I 

H+HI k2  > H2  +I 

I + I 	k3  > I2 

Derive an expression for rate of disappearance of 
HI. 

28. 2.0 mol of A and 3.0 mol of B are mixed and total 

volume is 2.1 x 10-4  m3. If the partial molar 

volume of A is 2.0 x 10-5  m3  morl, what is the 

partial molar volume of B ? 
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T4, 2015 

'1c 1M  

Trt.7W.t.-04 : qtRW MIER 

T 7 : 2 EI4 	 3TRIWW 31W: 50 

4 	Frilt 3TT 	d?" el0q- 	zg 77 atk W Ac * 37777 

4 vta-lifw TR4 3ffT ef4q / 

/44-4 9 i rigA7e- eV w.f .* 3-ef eic4q: 

1. 	oRld ftT 1:2U4 RftR : 

1 mg = 	 kg = 	 

2. .1%ci 	 Ifr4TEfT ItrAR I 

3.T--qrtarOR 	?AR I 

4. 	 "q 	 ITRT d4 	kict) "41#1 

micR-2u3.11•allir*714 kiwi ITT Oft ? 
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5. d)wiilrcnerr31214 -leof fAR I 

6. r alai 	? 

7. •PTWIT'afterr 61 	? 
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WM 

	<Oa 	/Wei- 	Nrq")4 Jff?" e/c4q : 

8. P4-I 	cI 	3.4 	W-4Ta * 	W:f 

w4r1:2T-d*tNR : 

H2O, CH3CN, CH3OH 

9. T-6- 	 (fcc) iq,q, c 	3tfPrff 

ITP:19311 	 Trumtrr--4R 

10. ArU 3 ArH* 4M 1:FRFIT- 050471 *AR I 

11. Vrtfzi ainagq * 	GIcIlW I 

12. fd-auf r1H fafW3 	cldkul !lunch NITAff 

al cbitq 	ttdl 61.11W I 

13. 	 311K aTEPTT-40 	Wag. f ai 	01Mo-ell 

SC I  

14. 73 IR *4 arA titileiPcb cw.)tiul 	1Z,R 515Th 

ra-4-09.  t-‘) .,NR-41 (ESCA) alsERA 

fuz-r-  few 

2 

2 

2 

2 

2 
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VIM 

PA-A 	ri#4*-e- #4* -d?"00q: 

15. H2 3k 02  */ -14:TRur 	* -41-4 arjEfTff tact) rui 
04R I 

16. w 	- t4R.  3.0x 102 K3T4.Ox 102  K 
4t-d Tr4 	t 	.►1 	141kGhRicf *tf4R 

17. ercefiTheM - 4# 114th MI-lit:  WI 4 eVIA WIR I 

18. r+-ii-CiRgo 31 	1f qt fdmilt *ri* : 

PC15 (g) 	PC13  (g) + C12  (g) 

riff * aTrzrdq 	.K4 	Rrizr qt Err 311Tr4 
tit irr ? 

19. (Ag) Tatlfra 4 No 	 * 1Z-R 
5.0 x 10-3  A tr tTM A-4TFO AI T I "k211 qt 
fitixid 	,:›044.11-1 4461 *11-4R I Ag 

0,044-11-1 107.9 x 10-3  kg mot-1  t I 

20. srem cied ATWAT * fu t.IglichRici 	iem 
j-ecr-q*C-4l 1 	 3 

21. Wife Pi1oict>1 	qFt 	R ,  , 
iefoichl 	d-lc ► l TRIM- oelrh Arr77 I 	 3 
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ITTIT V 

141-Aard # 4 	Teew JR-4 3-d?-  e : 

22. 0.2 mol 31T 	APirf (TT) t.g !NH ii i 

drlibliu 	3R9rita• 	 t 	TI1 298 K 

W:1 plant 188 K 7TM t I zA 1 	t alTzffR 

31* *1 4141+4 ITT %Eft-di 12.48 J mol-1  K -1  t, 

aTiew --41 	 f+R TrR 

mikch61 -0* I 	 4 

23. "R'"i 	f1a fdc11•i Ntich) 0.5 kg KC1 t 100 kg 

wa Ic-114 4 -WI 1 ITZR t, 272.76 KIR 1:1WT 

t I ‘U kilo( 	-ar 	ttulich 

Act)1(1 ttP4RI itza err t 
Kf TIF 1.85 K kg morl t 3 •   273 K 

t I 

24. 7U 	 efrilw I 
	

4 

25. t.Ati&I 	010 M Ark %MR- 

298 K 14i-i1 	iRsia 	NikcbRii *rf* 

(1) Kh 

(ii) "Wa-altlEtZ-4k (a) 

[OH
- 

(iv) 298 KtIK pH 

cei I 171T : Kw  = 1'0 X 10-14  aft( t:life aTir 

'F'6 Ka  = 1.8 x 10-5  I 	 4 
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26. 	14F 	293 K fd.aT. TM (emf) 1.018 V t 

311( WEI luiict) (-13E) = - 4.0 x 10-5  V K-1  
OT p 

I Tfi 1c 	alfiTWIT 1C-R 293 K t AG, Ail 

atIT As lifkcnRict *rf-4R I 	 4 

27. HI 	mcnikl-(RimPil 374E1-6'4 	-14-1 

HI + hv Ia H + I 

H + HI 
k2>

+I  

I + I k3  > 12 

HI R-d)trq 	R't 00-Fnet) 9-0:Fq -it17 	4 

28. 74 T<T9-1 A i 2.0 H 	tgrif B i 3.0 4ki 
Rf-eFFT TRfT c Sri 31RIff4 2.1 x 10-4  m3  t IF ET I 
TA 	1:441-4 aTrziffq 2.0 x 10-5  m3  morl  
t, I3W 3TiOTT4-4t4 aTrzfffq i*-T4T 	? 
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