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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2011 

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. 

PART - A 

Answer any five questions : 

1.  What is the S.I. unit of pressure ? 1 

2.  What is Graham's Law of effusion ? 1 

3.  What are adhesive forces ? 1 

4.  State first law of thermodynamics. 1 

5.  What will be the effect of a non - volatile impurity 

on the boiling point of water ? 

1 

6.  What are Lewis acids ? 1 

7.  What do you understand by half-life of a 

reaction ? 

1 
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PART - B 

Attempt any five questions : 

8. Write two postulates of kinetic theory of gases. 	2 

9. Under what conditions Vander waal equation will 	2 
take the form of ideal gas equation ? 

10. Ethanol has higher boiling point than butane 	2 
although the latter has higher relative molecular 
mass. Why ? 

11. Calculate the number of components for 	2 

dissociation of NH3  in a closed vessel. 

12. What will be the effect of (a) increase in pressure 	2 
and (b) increase in temperature on the reaction ? 

H2(g)+CO2(g)  H20(o+CO(g)A1-1°=41kJ mol - I 

13. Draw a plot for conductometric titration between 	2 
a weak acid and strong base. 

14. For the reaction 	 2 

2NO(g) +07(g)  --> 2NO2(g) 

rate = k [NO] 2  [°2 

If the volume of the vessel is doubled, by what 
factor the rate of reaction will change ? 
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PART - C 

Attempt any five questions : 

v•-• 
-••• 	15. Give various statements of Second Law of 	3 

Thermodynamics. 

16. What are London Interactions ? Explain with 	3 

example. 

17. In a crystal, the separation between the lattice 
	

3 
layers is 404 pm. if x-rays with X = 154 pm is 

used, what would be the angle of incidence for 

first order reflection ? 

18. For a reaction, ACp is 85.7 JK 1  and is 	3 

independent of temperature. If 	H at 298 K is 

—35.1 kJ, what will be the Arll at 375 K ? 

19. State Raoult's law. Draw Raoult's law curves for 
	

3 

solution showing (a) ideal behaviour, (b) positive 

deviation and (c) negative deviation. 

20. Define Vant Hoff Factor. How can it be used to 	3 

find out degree of dissociation of an electrolyte ? 

21. Define hydrolysis constant. Derive its relation 3 

with ionic product of water in case of acetic acid. 
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PART - D 

Attempt any five questions : 

22. For a cell, EMF at 293K is 1.018V and temperature 	4 

coefficient 
(a E 

T p- - 4 x 10 -5VK -1. J 

Calculate AG, AH and AS for the cell reaction 

per two faradays. 

23. State Bear - Lambert's Law. A solution of the 	4 

red complex formed by Fe  ion with 1,10- 

phenanthroline is taken in a cell of thickness 

1.00cm. If E for the complex is 1.11x103m2mo1-1  

and the absorbance at the solution is 0.391. 

Calculate the concentration of the complex in 

mol m-3units. 

24. Write the postulates used in Langmiur adsorption 	4 
isotherm and derive an equation for the same. 

25. The molal depression constant for water is 3.6 	4 

times its value for molal elevation constant. If 

the boiling point of an aqueous solution of urea 

is 373.25K, what will be its freezing point ? Given 

b.pt of H2O = 373 K 

F . pt of H20 = 273 K. 

4 



dp 
26. Calculate the slope 

dT 
of the fusion curve of ice 	4 

near its 	m.pt, if the Hf of ice is 

6.003 x 103  Jmol -1, iiH20  = 999.8 kg in --3  and 

dice  = 916.8 Kg al -3  and normal m.pt of 

ice = 273.15k. 

27. Derive distribution law thermodynamically. How 	4 

will this equation change if the solute dissociates 

in one of the solvents ? 

28. What is the molarity of an aqueous solution of 	4 

NH3  for which OH-  concentration is 

1 x 10-3m ? Given that-Kb =1.8x10 -5. 
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T# 9-1F7Y 	Tr7-4 	r> -  94PT 	'UT, V 

`Z7" 7:?:  4 	rft TI74 6T-H Orriq I 

1 

5. T2T9-f-  TR f 	3T-a-rErr 	31-Er--64 

-5111T-1 61J 	it ? 
	 1 

6. q-474 	 ? 
	

1 

7. fWit 3Tfi1fb1ri 	31-4-37-1 	379. 	Tizq 	? 

CHE-04 	 7 	 P.T.O. 



WIT ";31.' 

--TTIT‘M. 377-4*. drY sokr/ 

8. 	th:4 	317-Fr fTTZ'rff c* 	33fiTNItuI4 f7F-U7 I 	2 

9. f f 	avt 
	 2 

(Achdi 

10. 72Tra 	.qzT2T-9-fT 	-4 31-6 	t 	 2 

31rkfi-T 3-Trftr-4T cq+-11-1 2.1T919 311TT t? 	? 

11. 	TrP -11 NH3  t Fc4431.1 	 2 

tificiirod ct.) 

12. P-P-iirirtIcl 3-Tfilfwzrr 	 2 

H2(8)+CO2(g)  H20(o+CO(g)AH°=411q mol 

(a) qvsi Itz 

(b) 014 14If-4 	qz1T31941-q 6)+11? 

13. 	E 	c 311 T afr-{ mt1Q-1 	.ciiricbtrict) 347IPTi 	2 

A-7-i7 

14. 3Tfif-*-zrr 
	

2 

2NO(g)  + O2(g) 2NO2(g) 

= k [NO]2  [02] 

7Ti-k 	r 3-117ffi 	qq1 	315.11 tIT 

f*---dA quit .4-<F ziR+i) ? 
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15.  3 ,W=1-I l' I1dch1 	fcl 	 fffftr7 

16.  05-I 31-41fPjfrwzrIl Sri 6-11 t? 6q101 TItd altts.qf 3 

17.  3 ff 	74 ,3-tiricb 1:Rt 	 404 tl 

X =154 pm qrt x - f*-7179f 	Trz1)17 ft-EfT 	72T14 

-At* 	 3TrIT 	- 	Trri 1,11 

18.  ftit 375.1ftziT 	rr1Y. A Cp Ohl 147 85.7 JK —1  t 3 3 

-97 	-T-cd1 t I ik 298 K ITT ArH T 'RR 

—35 kJ t t 375K 7: 	1417 T:TT 6)4 1i ? 

19.  .16(".d .1-)1 f9Tigf fo-fti7 I 	 .k 3 

f9714 t 

(a) 3Trqt 0611 lir<N7 	I 

(b) q9c1:1 

(c) ,}t01174-11-) Fci 740 T14F07  
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20. $7 qull ail Oft 	-Af-A7 I t*-{:11-  fad 
	3 

3TITE171 ch.) Flq)•71-1 chl HIA 	I * f9.q-FTOT 14 	f-*7:1 mchR 

-517,4rr fwqr r .-1,,b(ii t? 

21. ziol4i.-1 fT-27f-  cril 4 	RVFEIT q') r,-tv t:fif-e-T-  3iir t 	3 

Fri 	7,rk ,,i (1t 3171-91- 110T975 t Trrq 44q-  *1 :F7fR 

-Af-A7 1 
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rft WIT* drH 	 

22. f*-4 	t frl , 293 K trT EMF 1.018V AT (114 	4 

a E 
1111Tf-- 	d p =  -4x10 -5  VK-1  tl 	3-Tfifwzrr 

t 	t*-tr - AG, AH AT AS -TT 4-11-1 LIR* c,,id 

23. fq-zi-T-ATO f9714 f7t7 I Fe2+ 3IIq-f gItT 1, 10- 	4 

f:04-174ri ZiTW 	oic-r Tf-T-9*-ra-7zR 

fff?ifT 	-NTI-A•111)7t 1.00 cm t-  Izffq 74T.  

T1191.11 x 103m2  mo1-1 	rolc•11-1 'Wf 6-1,11)T-4 ch 

0.391 t 	mol m 31TM-014 LiRcilrcid 

1-F77 I 

24. tArtcric-ti-iiA ci;1 ff-u7 	*97 A7W al-N71)117 	4 

	 aTrqrft-   

Lr' F-77 

25. z-iri 	 ct>11:49,3-1-q9Ti#2.71-T Hit 71-)7.-d- 37--11-1#9-Ricil 	4 

ont 	 3.6 	 61c1i t I 	 ICE11   Fri c!V--1 Int 

as 21-9-f-  373.25k t  	tril? feJTT t 

	 3,73     3:11td 773 k 
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26. 7-fq 	4410-i-T-07:11-  6.003 x 103  Jmol -1  3117 
	4 

(-11 4- -q M ich 273.15 k 	'10-14) 

7-* 44[01 
dp 	 
dT 

3-117 7* t 797-7 T771: 999.8 kg m -3  3112 

916.8 kg m -3  ti 

27. fq-dTur 	.1-1 6,,,H1+irdcb 	 zffq1cb 	4 

fa- r7-14 f-1-czr ch fag) -f 	\An 	--14-1chor 

-f-*7r 	 tr 	? 

28. 6.-1 	314 	1111 0101-1 11 	 4 

OH -  3-1179 	TfT7T 1.0 x 10 -3  m 

Kb = 1.8 x 10 -5. 
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