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CHE-04 : PHYSICAL CHEMISTRY  

Time : 2 Hours  Maximum Marks : 50 

Note : Attempt all Parts. Answer five questions 

from each Part. Use of Log tables,  

Graph paper and Non-programmable 

calculator is allowed.  

 R = 8.314 JK–1 mol–1. 

 Part—A  

Note : Answer any five of the following 

questions. 1×5=5 

1. Draw unit cell of body-centered cubic cell. 

2. What is meant by an isothermal process ? 

3. State Konowaloff's rule. 
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4. What is the value of pH + pOH of an 

aqueous solution at 25°C ? 

5. Calculate the number of components in a 

solution of sugar in water. 

6. Write the unit of rate constant of second 

order reaction. 

7. Define transference number. 

 Part—B  

Note : Answer any five of the following 

questions. 2×5=10 

8. Draw liquid and vapour composition curves 

for a liquid mixture showing positive 

deviation from Raoult’s law. 

9. At 298 K, the solubility of AgCl is  

1.37 × 10–5 M. Calculate its solubility 

product. 

10. Enlist any two methods for determination of 

molar mass of macromolecules. 

11. Which of the following solutions will exert 

greater osmotic pressure ? 

0.1 M NaCl or 0.1 M sucrose 
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12. Derive relationship between PC  and VC  of 

an ideal gas. 

13. What is the difference between cohesive and 

adhesive forces ? 

14. Determine the Miller indices of a crystal 

plane which makes intercepts 2a, 3b and 2c. 

 Part—C  

Note : Answer any five questions from the 

following. 3×5=15 

15. What are intrinsic and extrinsic semi-

conductors ? Give an example of each. 

16. An ideal gas initially at 300 K and  

3 × 105 Pa pressure, occupies 0.831 m3 

volume. What is the minimum amount of 

work required to compress the gas 

isothermally and reversibly so that the final 

pressure is 6 × 106 Pa ? 

17. State Le Chatelier’s principle. Explain how 

increase in temperature affects the following 

equilibrium : 

2 2H (g) CO (g)
  2H O(g) CO(g)   

1H 41kJmol     
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18. With the help of Jablonski diagram, explain 

the phenomenon of phosphorescence. 

19. Write the equations relating H°, S°   and 

G   to E° and 
P

E°

T

 
 
 

. 

20. Describe Bredig’s arc method for 

preparation of colloidal dispersions. 

21. What are concentration cells ? Give an 

example. 

 Part—D  

Note : Answer any five questions from the 

following. 4×5=20 

22. Describe moving boundary method for 

determination of transference number of 

ions. 

23. Name any two methods for studying fast 

reactions and explain the principle of any 

one of them. 

24. Derive Nernst’s distribution law 

thermodynamically. 

25. Derive Bragg’s equation :  

2 sinn d   . 
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26. Describe Linde’s method for liquefaction of 

gases. 

27. What is the criterion for spontaneity of a 

reaction in terms of Gibbs free energy ? 

Predict whether the reaction  

4 2 3CCl (l) H ( ) HCl( ) CHCl ( )g g l     

is spontaneous at 298 K.  

Given : H 91.35kJr     and 

1S 41.50JKr
    for the reaction at 298 K. 

28. What are Nematic liquid crystals ? Draw a 

schematic diagram showing molecular 

arrangement in them. Give their any two 

applications. 
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foKku Lukrd (lkekU;)  

(ch- ,l-&lh- th-) 

l=kar ijh{kk  

twu] 2025 

lh-,p-bZ-&04 % HkkSfrd jlk;u 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % lHkh Hkkxksa ds mÙkj nhft,A Hkkx ^d*] ^[k*] ^x* vkSj ^?k* 

izR;sd ls ik¡p&ik¡p iz'uksa ds mÙkj nhft,A ykWx lkjf.k;ksa 

,oa xzkQ isij vkSj ukWu&izksxzkeh; dSYdqysVjksa dh vuqefr 

gSA  

 R = 8.314 JK–1 mol–1
A 

 Hkkx&d  

uksV % fuEufyf[kr esa ls fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

1×5=5 

1- dk;&dsfUnzr ?kuh; lsy dk ,dd lsy vkjsf[kr dhft,A 

2- lerkih izØe dk D;k vFkZ gksrk gS \ 
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3- dkWuokyksQ dk fu;e fyf[k,A 

4- 25°C ij fdlh tyh; foy;u ds pH vkSj pOH ds 

;ksx dk D;k eku gksrk gS \ 

5- 'kdZjk ds ty esa foy;u ds fy, ?kVdksa dh la[;k 

ifjdfyr dhft,A 

6- f}rh; dksfV vfHkfØ;k ds fy, nj&fLFkjkad ds ek=d 

fyf[k,A 

7- vfHkxeukad dh ifjHkk"kk nhft,A 

 Hkkx&[k  

uksV % fuEufyf[kr esa ls fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

2×5=10 

8- jkmYV ds fu;e ls /kukRed fopyu n'kkZus okys fdlh nzo 

feJ.k ds fy, nzo vkSj ok"i&la?kVu oØ vkjsf[kr 

dhft,A 

9- 298 K ij AgCl dh foys;rk 1.37 × 10–5 M gSA 

bldk foys;rk xq.kuQy ifjdfyr dhft,A 

10- o`gn~ v.kqvksa ds eksyj nzO;eku dks fu/kkZfjr djus dh 

fdUgha nks fof/k;ksa ds uke fyf[k,A 

11- fuEufyf[kr foy;uksa esa ls fdldk ijklj.k nkc vf/kd 

gksxk \  

                     0.1 M NaCl ;k 0.1 M lqØkst 
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12- fdlh vkn'kZ xSl ds fy, PC  vkSj VC  ds chp lEcU/k 

Kkr dhft,A 

13- llatd vkSj vklatd cyksa esa D;k vUrj gksrk gS \ 

14- ;fn dksbZ fØLVy ry 2a, 3b vkSj 3c var%[k.M cukrk 

gS] rks mlds feyj lwpdkad fu/kkZfjr dhft,A 

 Hkkx&x  

uksV % fuEufyf[kr esa ls fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

3×5=15 

15- uSt vkSj vinzO;h v/kZpkyd D;k gksrs gSa \ izR;sd dk ,d 

mnkgj.k nhft,A 

16- ,d vkn'kZ xSl vkjaHk esa 300 K vkSj 3 × 105 Pa nkc 

ij 0.831 m3 vk;ru ?ksjrh gSA xSl dks lerkih;  

vkSj mRØe.kh; :i ls laihfMr djus ij vafre nkc  

6 × 106 Pa izkIr djus ds fy, vko';d dk;Z dh 

fdruh U;wure ek=k vko';d gksxh \ 

17- yk&'kkrsfy, dk fu;e fyf[k,A O;k[;k dhft, fd nkc 

esa o`f¼ fuEufyf[kr lkE; dks fdl izdkj izHkkfor djrh 

gS % 

2 2H (g) CO (g)
  2H O(g) CO(g)   

1H 41kJmol    
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18- tSCykWULdh vkjs[k dh lgk;rk ls LQqjnhfIr ifj?kVuk dh 

O;k[;k dhft,A 

19- H°, S°   vkSj G   dks E  vkSj 

P

E°

T

 
 
 

 ls 

lEcfU/kr djus okys lehdj.k fyf[k,A 

20- czsfMx vkdZ fof/k ls dksykWbMh ifj{ksi.kksa dks cukus dk 

o.kZu dhft,A 

21- lkanzrk lsy D;k gksrs gSa \ mudk ,d mnkgj.k nhft,A 

 Hkkx&?k  

uksV % fuEufyf[kr esa ls fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

4×5=20 

22- vk;uksa ds vfHkxeukdksa dks fu/kkZfjr djus dh py lhek 

fof/k dk o.kZu dhft,A 

23- rhoz vfHkfØ;kvksa ds v/;;u ds fy, fdUgha nks fof/k;ksa 

ds uke nhft, vkSj muesa ls fdlh ,d fof/k ds fl¼kUr 

dh O;k[;k dhft,A 

24- uULVZ forj.k fu;e dh Å"ekxfrd O;qRifÙk dhft,A 

25- czSx lehdj.k 2 sinn d    dks O;qRiUu dhft,A 

26- xSlksa ds nzo.k dh fy.Ms fof/k dk o.kZu dhft,A 
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27- fxCl eqDr ÅtkZ ds inksa esa fdlh vfHkfØ;k ds Lor% 

izo£rr gksus dh D;k dlkSVh gS \ Kkr dhft, fd 

fuEufyf[kr vfHkfØ;k % 

4 2 3CCl (l) H ( ) HCl( ) CHCl ( )g g l    

298 K ij Lor% izo£rr gksxh ;k ughaA fn;k x;k gS %  

298 K ij vfHkfØ;k ds fy, H 91.35kJr     vkSj 

1S 41.50JKr
    gSA 

28- usefVd nzo fØLVy D;k gksrs gSa \ muesa v.kqvksa dh 

O;oLFkk n'kkZus ds fy, ,d O;oLFkkRed fp= cukb,A 

muds dksbZ nks vuqiz;ksx nhft,A 

× × × × × 

 

 

 

 

 

 

 


