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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 and non-programmable calculators is 
allowed. 

NA = 6:022 x 11323  mor1  

PART A 

Attempt any five questions. 

1. What is the SI unit of density ? 	 1 

2. State Bragg's law. 	 1 

3. Define enthalpy of neutralisation of an acid. 

4. Define solubility of a solute. 	 1 

5. What are chemical cells ? 	 1 

6. Define Lewis acids and Lewis bases. 	 1 

7. What is the full form of ESCA ? 
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PART B 

Attempt any five questions. 

8. Define the following for a liquid : 

(a) Vapour pressure 

(b) Boiling point 

9. Starting from H = U + pV, derive the relation 
between Cp and C, for an ideal gas. 	 2 

10. A Carnot engine works between 3.00 x 10 2  K and 

4.00 x 102  K. Calculate its efficiency. 	 2 

11. State Kohlrausch's law of independent migration 

of ions. What do various terms appearing in its 

mathematical form represent ? 
	

2 

12. Write the overall reaction in the electrolysis of 

aqueous sodium chloride solution. Also name the 

gases evolved at the anode and cathode. 	 2 

13. The second order rate constant for the following 

reaction at 700 K is 1.83 x 10-3  m-ls-1 . 

2111 (g) 	H2 (g) + 12 (g) 

Calculate the time taken for 1.00 x 10 -2  M HI to 
reduce to one-half. 

14. Briefly give two methods of coagulation of 

lyophilic sols. 	 2 
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PART C 

Attempt any five questions. 

15. Write the expressions for the following for gas 
molecules : 	 3 

(a) The most probable speed, U mp  

(b) The average speed, zi 

(c) The root mean square speed, u rms  

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

cell edge length of 3.524 x 10 -10  m. The density of 

nickel is 8.90.x 103  kg m-3. Find the unit cell type 

of nickel if its atomic mass is 5&7. 3 

17. Calculate ArH° for the following reaction at 
298-15 K : 

9 
C3H6  (g) + -

2 
02  (g) 	3CO2  (g) + 3H20 (1) 

Given that AfH° values of propene, carbon dioxide 

and water at 298-15 K are 20.42, - 393.5 and 

- 285.8 kJ mo1-1, respectively. 3 

	

18. Draw vapour pressure curves for the following : 	3 

(a) An ideal solution 

(b) A solution showing positive deviation from 
Raoult's law 

(c) A solution showing negative deviation from 
Raoult's law 
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19. Using the following equilibria 

CH3000-  + H2O ,= CH3COOH + 011 - 

and CH3COOH H+  + CH3000-, 

show that Kh = Ka 	 3 

20. Calculate the number average molar mass of a 

polymer sample with the following distribution of 

molar masses : 
	

3 

N
1 

Mi  

kg mo1-1  

5 1.000 

10 2.000 

10 50.000 

10 10.000 

5 20.000 

21. Derive the expression for Langmuir adsorption 

isotherm. 	 3 
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PART D 

Attempt any five questions. 

22. Derive the equation of the corresponding states 

using the reduced quantities. 

23. Derive the following Maxwell relation : 

as1 = rev) 
)7, 	L )p 

You can start from dG = Vdp - SdT. 4 

24. Briefly explain the process of steam distillation 

using a suitable diagram 	 4 

25. 4.60 x 10-3  kg of sodium chloride was dissolved in 

0130 kg of water at 280 K. The osmotic pressure 

of the solution was found to be 2.66 x 10 6  Pa. 

Calculate the van't Hoff factor and the degree of 

dissociation. The density of solution is 

1.02 x 103  kg m-3  and molar mass of NaC1 is 

5&5 x le kg mo1-1 . 

26. Write the expression for the phase rule. Define 

each term appearing in this expression. 	 4 
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27. State Le Chatelier's principle. How would the 

equilibrium be affected for the following reactions 

by the change mentioned against them ? 
	

4 

(i) H2 (g) + 12  (g) = 2111 (g) 

When some H2 is added to equilibrium 

mixture. 

(ii) N2 (g) + 3112 (g) 	2NH3 (g) 

When the pressure of the system is 
increased. 

(iii) 2NH3  (g) ,= N2 (g) + 3H2  (g) 

When the temperature of the system is 
increased. 

28. Briefly explain the following, giving one example 

for each : 	 4 

(a) Photosensitisation 

(b) Chemi-luminescence 
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VIT irk 

&47 17/W177nrdTer47/ 

8. "I*41 *IM "PiHrofigcf i triourim *if-A7 : 	2 

(3/4) 	arstr 
NO la 	ilia, 

9. H = U + pV 4 317;14 	, fat aid fre 	 
bp at a, 4 14-io 9-ezr9.  4 	 2 

10.1 cbl1I t-44 3.00x102 K3i4.00x102 Ki 

419' *Pi cnkcii 	I ski.F1 -offfr lifithRicr tr-A7I 	2 

11. .311491 1 tacii JA7flocif n m1 Mii3hxi 	 

fuRaR 	lifai414 vg 4 all4 airf MTW tfq 3/43/4 
odich mice t ? 	 2 

12. 1:11ftzfITWI-13 * Ac-n4 Rd *"NtR-aTcrErZR' 

tzt 3Tf4f*1rt faRI Ails 74r 4o*s fi3/4u4 
ardilafta 	I 	 2 

13. 700 K iri 1HIC1R9cf an' I AML 

2HI (g) --+ H2 (g) + I2  (g) 
	4 ch 	1'44S 1.83 x 10-3  m-is-1  t I 

1.00 x 10-2  M HI *1 tii 	of *1 3014* 	 

33/44r *4 4 wrr BR-41446i itrARI 	 2 

14. atirt (aAtt) dirii * *-4,q4 *tt -NW * art 
4#q 4 wdr-4‘ I 	 2 
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MIT TT 

*-e riFfi Sr Or4cf I 

15. "i*Ifr frfr * aTajaff * fe7 	tsicr fe7 oti ,nch 
: 

(*) NiNchnii ara ., ump  
(w) *Era -  arcs, 
(Tr) 	ai-Trrvq-Ta-  ara-, urms  

16. 14c9r trTg 	kchct, 149 4 Timtga - 	 t 
3.524 x 10-10  m t I P i *T 

‘i-ica 8.90 x 103  kg m-3  'a I 71R "ftknl. ITTM9 
~,WH M 58.7 t, * Mcnch 14U *T Ncbit 71W 

trfA4R I 

17. "PHRifigcr aTitTWAT * 	298.15 K vz ArH° 

tificr, 	 trNR 

C3H6 (g) + —
9 

02 (g) 	3CO2 (g) + 3H20 (/) 
2 

chi T 373.11*crg atit TrT * feg 298-15 K 

TIT AfH° gni* 20.42, — 393.5 t 

— 285-8 kJ mor l  it 7177 I 

18. PH (.1(94 * "FR ATtsq 74 q'W aTeira . 	 : 	 3 

(*) aTr-0 fkmn 
(1Y) bare "144.H 	ti4T-S* f4-4-K4 ci14 *FT 

fa 

(TT) 	lbscre qq&I 	 "r4WFR 4Y1 
(dot{ 

3 

3 
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19. Pi-i isicr 	ucrgirr eta 
cH3coo-  + H2o* CH3COOH + 0H+ 

311•{ CH3COOH # H+ + CH3C00— , 

T4Ti-47 Kh — 	 
Ka  

20. cb 	 7-* sr-d-4.0 TiT ki (944 r atriTa.  Mt 

Pe1 411 r era tri-A7 ft:rwr 	c:041-114 Wffeir -ft=r 

mot : 

Mi 

kg mol+ 1  

5 1.000 

10 2.000 

10 50.000 

10 10.000 

5 20.000 

21. *PT3T 	ui *i4401 	iffR oe(Ach 9Fiq 

tr-AlI 	 3 
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A-47- rrty r4-4-7 * TIT e0c7 

22. Wad 	* .3444.141 ART *a.  3Tafgrr34 

et)kuf 9FTW *rft7 I 
	

4 

23. H cIf2sa a cm 	(I 4-4,4 9•9-0:rw tft-R 

laP )7, 	-r  13117  )13  

3T71 .14cGiRd 3Tril-T 	
: 

dG = Vdp - SdT 

24. d 

	

	* avei)Ji 	 T{T 1-111:114 3TRT4 t "54-411 

otimeir*PAR 

25. 280 K tri 4.60 x 10-3  kg afiT 

0.130 kg q9 4 lilor TIT I TE1 ft-ezR 	IT{TERul 

74 2-66 x 106 Pa 31114 pi I 	ett) ijulict) 

10-1-4.4 Tur trItem trA7 -k-dzR 	%-fric4 

1.02 x 103  kg m-3  t 	NaC1 	141c-it 

58-5 x 10-3  kg mo1-1-  # I 

26. 36-41:14T 	 * 	 04Act, 	Tfr otoich 4 

3TT-4 arylsr-sl- 	tribTrfird tr-A7 I 	 4 
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27. 9T-TTAM7 	-1e4 fai'471 	 aifiiiTzrtan 

* rtiq 3-4 FM  	Trrat Pbtr cta 

sm-r14-4 	 ? 

(i) H2 (g) + 12 (g) 	2H1 (g) 

1111zIiifiNnT To H2 frffit 	t 

(ii) N2 (g) + 3H2  (g) 	2NH3 (g) 

fk*-T4* Tq cii:g Ai& 

(iii) 2NH3  (g) # N2 (g) + 3H2  (g) 
wr4 lit *Nsurft I 

28. sic441 	T aqwuf c 	cveiRiliski 	TifS 

oqii.9041 	: 

(*) 	m4,ikt-tt4cittur 

kikiiiPcb-eqr 

4 

4 
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