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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

December, 2022 

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. 

 Part—A 1 each 

Note :  Attempt any five questions. 

1. What are azeotropes ?  

2. What is the number of net atoms in a face 
centered cubic unit cell ? 
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3. What is the physical significance of decrease in 
Gibbs free energy ? 

4. What will be the effect of adding 0.1 M KCl on 
the C. S. T. of phenol-water system ? 

5. Calculate the concentration of H+

6. State Stark-Einstein’s law of photochemical 
equivalence. 

 ions of a 
solution whose pH is 4. 

7. Give an example of a solid in a gas type of 
colloid. 

 Part—B 2 each 

Note :  Attempt any five questions. 

8. Deduce the dimensions of gas constant R. 

9. Calculate the standard entropy change of the 
combustion of methane at 298.15 K.   

 You can use of the following data : 

S°CO2 (g) = 213.7 JK–1 mol–1

S°

  

H2 O (l) = 69.9 JK–1 mol–1

S°

  

CH4 (g) = 186.3 JK–1 mol–1

S°

  

O2 (g) = 205.1 JK–1 mol–1 
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10. What is an extensive property ? Give two 

examples.  

11. The molar conductance at infinite dilution for 

sodium acetate, hydrochloric acid and sodium 

chloride are 0.009101, 0.04261 and 0.01264 Sm2 

mol–1

12. State any two differences between a chemical 

reaction and a photochemical reaction. 

 respectively. Calculate the molar 

conductance at infinite dilution for acetic acid. 

13. In the formation of ammonia : 

( ) ( ) ( )2 2 3N g 3H g 2NH g+ →   

the rate of consumption of hydrogen at a 

particular instant is 4.78 × 10–4 Ms–1

14. Why does a mixture of two immiscible liquids 

boil at a temperature which is lower than the 

boiling point of any of the pure liquids ? 

. What is 

the rate of formation of ammonia at that  

instant ?  
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 Part—C 3 each 

Note :  Attempt any five questions. 

15. Which one will have higher boiling point– 

ethanol or dimethyl ether ? Give reasons for 
your answer. 

16. What is a saturated calomel electrode ? 
Describe with the help of a suitable diagram. 

17. An ideal gas initially at temperature  
3.00 × 102 K and 3.00 × 105 Pa pressure 

occupies 0.831 m3 volume. Calculate the 
minimum amount of work required to compress 

the gas isothermally and reversibly so that the 
final pressure is 6.00 × 106

18. Derive the Gibbs-Helmholtz equation starting 
from the equation G = H – TS.  

 Pa.   

19. When 1.00 dm3 of an aqueous solution 
containing 5.00 × 10–3 kg of a solute is shaken 

with 5.00 × 10–2 dm3 ether, it is found that  
8.50 × 10–4 kg of the solute passes into ether. 

How much of the solute will be left unextracted, 
if the same aqueous solution is shaken with a 
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second instalment of 5.00 × 10–2 dm3

20. Discuss the static method of determining the 
lowering of vapour pressure of a solvent on 
addition of a non-volatile solute giving a 
suitable diagram.  

 ether ? 

The solute exists in the same molecular state in 
both ether and water. 

21. Calculate the value of ∆ °Hr  at 298.15 K for the 

following reaction : 

    
( ) ( ) ( ) ( )3 6 2 2 2

9C H g O g 3CO g 3H O l
2

+ → +  

Given that at 298.15 K, ∆ °Hr  values for 

propene (C3H6), carbon dioxide and water are  
20.42, – 393.5 and –285.8 kJ mol–1

 Part—D 4 each 

, respectively. 

Note :  Attempt any five questions. 

22. The solubility product of Bi (OH)3 is 4.0 × 10–31

23. Derive the equation of corresponding states : 

. 
Calculate its solubility. 

( )2
3 3 1 8 

π + φ − = θ φ 
  



 [ 6 ] CHE-04 

   

where π , φ  and θ  are reduced pressure, 

reduced volume and reduced temperature 
respectively. 

24. An orthorhombic crystal has the following 
parameters : 

−= × 108.2 10 ma   

−= × 109.4 10 mb  

−= × 107.5 10 mc  

Calculate the distance between its (1 2 3) 
planes. 

25. Draw and explain the phase diagram of 
sulphur. 

26. What is fractional distillation ? Describe with 
the help of a suitable diagram. 

27. Define most probable speed, average speed and 

root mean square speed of gas molecules. Write 
their expression and draw a diagram for their 
distribution. 

28. Write the expression for Langmuir adsorption 
isotherm. Also state the assumptions involved.  
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      CHE-04 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2022 

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

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

uk sV % lHkh Hkkxksa ds mÙkj nhft,A ^d*] ^[k*] ^x* vkSj 

^?k* izR;sd Hkkx esa ls ik¡p&ik¡p iz'uksa ds mÙkj 

nhft,A ykWx lkjf.k;ksa vkSj vizksxzkeh; dSYdqysVjksa 

ds iz;ksx dh vuqefr gSA  

 Hkkx&d izR;sd 1 

uk sV % fdUgha ik ¡p iz'uksa ds mÙkj nhft,A 

1- fLFkjDokFkh D;k gksrs gSa \  

2- fdlh iQyd dsafnzr ?kuh; ,dd lsy esa usV 

ijek.kqvksa dh la[;k D;k gksrh gS \ 
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3- fxCl+ eqDr ÅtkZ esa deh dh D;k HkkSfrd lkFkZdrk  

gS \ 

4- iQhukWy&ty ra=k esa 0.1 M KCl feykus ij mldk 

Økafrd foy;u rki fdl izdkj izHkkfor gksxk \ 

5- fdlh foy;u ftldk pH 4 gS] ds fy, H+

6- izdk'k&jklk;fud rqY;rk dk LVkdZ&vkbULVhu dk 

fu;e fyf[k,A 

 vk;uksa 

dh lkanzrk ifjdfyr dhft,A 

7- xSl esa Bksl izdkj ds dksYkkWbM dk ,d mnkgj.k 

nhft,A 

 Hkkx&[k izR;sd 2 

uk sV % fdUgha ik ¡p iz'uksa ds mÙkj nhft,A 

8- xSl fLFkjkad] R dh foek,¡ O;qRiUu dhft,A 

9- 298-15 K ij ehFksu xSl ds ,d eksy ds ngu ds 

fy, ra=k dk ,UV ªkWih ifjorZu ifjdfyr dhft,A 

vki fuEufyf[kr vk¡dM+ksa dk mi;ksx dj ldrs gSa % 

S°CO2 (g) = 213.7 JK–1 mol–1

S°
  

H2O (l) = 69.9 JK–1 mol–1

S°
  

CH4 (g) = 186.3 JK–1 mol–1

S°

  

O2 (g) = 205.1 JK–1 mol– 
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10- ek=kkfJr xq.k/eZ D;k gksrk gS \ nks mnkgj.k nhft,A 

11- vuar ruqrk ij lksfM;e ,slhVsV] gkbM ªksDyksfjd vEy 

rFkk lksfM;e DyksjkbM dh eksyj pkydrk ds eku 

Øe'k% 0-009101] 0-04261 rFkk 0-01264 S 2m  
1mol−  gSaA vuar ruqrk ij ,slhfVd vEy dh eksyj 

pkydrk ifjdfyr dhft,A 

12- jklk;fud vfHkfØ;k vkSj izdk'k&jklk;fud vfHkfØ;k 

esa dksbZ nks varj fyf[k,A 

13- veksfu;k ds fuekZ.k esa % 

( ) ( ) ( )2 2 3N g 3H g 2NH g+ →  

fdlh {k.k fo'ks"k ij gkbM ªkstu dh miHkksx nj  

4.78 ×10–4 Ms–1

14- nks vfeJ.kh; nzoksa dk feJ.k nksuksa 'kq¼ nzoksa ds 

DoFkukadksa ls de rki ij D;ksa mcyrk gS \ 

 gSA ml {k.k ij veksfu;k dh 

fuekZ.k nj D;k gS \ 

 Hkkx&x izR;sd 3 

uk sV % fdUgha ik ¡p iz'uksa ds mÙkj nhft,A 

15- ,FksukWy ;k MkbesfFky bZFkj esa ls fdldk DoFkukad 

mPprj gksxk \ vius mÙkj ds fy, dkj.k nhft,A 
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16- lar`Ir dSyksesy bysDV ªksM D;k gksrk gS \ mfpr fp=k 

dh lgk;rk ls o.kZu dhft,A 

17- ,d vkn'kZ xSl ftldk vkjafEHkd rki 3.00 × 102 K 

vkSj nkc 3.00 × 105 Pa gS] 0-831 m3 vk;ru ?ksjrh 

gSA ifjdfyr dhft, fd lerkih vkSj mRØe.kh; :i 

ls laihfMr djus ds fy, de ls de fdruk dk;Z 

djus dh vko';drk gksxh rkfd vafre nkc  

6.00 × 106

18- lehdj.k G = H – TS ls vkjEHk djds fxCl& 

gsYegksYV~t lehdj.k O;qRiUu dhft,A 

 Pa gks tk,A 

19- 5.00 × 10–3 kg foys;;qDr 1.00 dm3 tyh; foy;u 

dks 5.00 × 10–2 dm3 bZFkj ds lkFk fgykus ls Kkr 

gqvk fd 8.50 × 10–4 kg foys; bZFkj esa pyk x;k gSA 
;fn mlh tyh; foy;u dks 5.00 × 10–2 dm3

20- vok"i'khy foys; dks ?kksyus ij foyk;d ds ok"i 

nkc ds voueu dh LFkSfrd fof/ dh mfpr fp=k nsrs 

gq, ppkZ dhft,A 

 bZFkj 

ds lkFk nwljh ckj fgyk;k tk, rks fdruk foys; 

vfu"df"kZr jg tk,xk \ foys;] ty vkSj bZFkj] nksuksa 

esa ,d gh v.kq voLFkk esa ik;k tkrk gSA 
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21- fuEufyf[kr vfHkfØ;k ds fy, 298.15 K ij ∆ °Hr   

dk eku ifjdfyr dhft, % 

       ( ) ( ) ( ) ( )3 6 2 2 2
9C H g O g 3CO g 3H O l
2

+ → +  

fn;k x;k gS fd 298.15 K ij izksihu (C3H6

∆ °Hr

), dkcZu 

MkbvkWDlkbM vkSj ty ds  eku Øe'k% 20-42] 

&393-5 vkSj &285-8 −1kJ mol  gSaA 

 Hkkx&?k izR;sd 4 

uk sV % fdUgha ik ¡p iz'uksa ds mÙkj nhft,A 

22- Bi (OH)3 dk foys;rk fLFkjkad 4.0 × 10–31

23- laxr voLFkkvksa dk lehdj.k % 

 gSA 

bldh foys;rk ifjdfyr dhft,A 

( )2
3 3 1 8 

π + φ − = θ φ 
 

O;qRiUu dhft,] tgk¡ π φ,  vkSj θ  Øe'k% lekuhr 

nkc] lekuhr vk;ru vkSj lekuhr rki gSaA 

24- ,d fo"keyack{k fØLVy ds fuEufyf[kr izkpy gSa % 
−= × 108.2 10 ma   
−= × 109.4 10 mb  
−= × 107.5 10 mc  

blds (1 2 3) ryksa ds eè; nwjh ifjdfyr dhft,A 
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25- xa/d dk izkoLFkk vkjs[k vkjsf[kr dhft, vkSj mldh 

O;k[;k dhft,A 

26- izHkkth vklou D;k gS \ mfpr fp=k dh lgk;rk ls 

o.kZu dhft,A 

27- xSl v.kqvksa ds fy,] izkf;dre pky] vkSlr pky vkSj 

oxZ ekè; ewy pky dh ifjHkk"kk nhft,A bu pkyksa ds 

fy, O;atd fyf[k, vkSj muds forj.k ds fy, fp=k 

vkjsf[kr dhft,A 

28- ySaxE;wj vf/'kks"k.k lerki ds fy, O;atd fyf[k,A 

blls lacaf/r ifjdYiukvksa dks Hkh fyf[k,A 
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