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Bachelor of Science (B.Sc.) 

Term-End Examination 

June, 2024 

CHE–04 : PHYSICAL CHEMISTRY 

Time : 2 Hours  Maximum Marks : 50 

Note : 1. Attempt all parts. Answer Five questions 
from each part. 

 2. Use of Log tables and graph paper is 
allowed. 

 3. Use of Non-programmable calculators is 
allowed. 

 4. R = 8.314 JK–1 mol–1 

 

Part-A 

Note : Answer any five of the following 

questions : 1 × 5 = 5 

1. Define Hess’s law of constant heat summation.  

2. How many molecules of O2 are present in 0.032 

kg of the gas ? 
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3. What are extensive properties of a 

homogeneous system ? 

4. Draw the unit cell in a face-centered cubic cell. 

5. Define Buffer solutions.  

6. What is meant by a ‘Zero order reaction’ ? 

7. What is ‘quantum efficiency’ of a photochemical 

reaction ? 

Part-B 

Note : Answer any five of the following 

questions : 5 × 2 = 10 

8. What is the difference between isotropic and an 

anisotropic substance ? 

9. Calculate root mean square velocity of methane 

molecules at 515 K. 

10. What are colligative properties ? Name any two 

of the colligative properties. 

11. At 298 K, 0.1 M solution of acetic acid is 1.34% 

ionised. Calculate the ionisation constant of 

acetic acid. 
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12. Write the expression for the entropy of mixing 

of ideal gases. Hence, does it depend on 

temperature ? 

13. What are extrinsic and intrinsic semi-

conductors ? 

14. Define Joule-Thomson coefficient. What 

happens to temperature in Joule-Thomson 

experiment if (i) µJT > 0 and (ii) µJT < 0 ? 

Part-C 

Notes : Answer any five of the following 

questions : 3 × 5 = 15 

15. The density of KBr is 2.826 × 103 kg m–3. Its 

cell edge length is 6.54 × 10–10 m. It has cubic 

structure. Find out whether it is BCC or FCC. 

(Molar mass of KBr = 0.119 kg mol–1) 

16. Differentiate between physisorption and 

chemisorption. 

17. Calculate equilibrium constant at 298 K for the 

following reaction : 

Zn2+ + 4NH3  [Zn(NH3)4]2+ 
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 Use the standard potentials given below : 

   Zn2+ + 2e–  Zn E = – 0.76V 

 [Zn (NH3)4]2+ + 2e–  Zn + 4NH3 E = – 1.03V 

18. What is the relationship between Kp and Kc of 

an ideal gas ? 

 For the reaction 

CH4(g) + 2H2S(g) CS2(g) + 4H2(g) 

 Kp = 2.05 × 109 at 25C. What will be the Kc for 

the same in terms of Kp ? 

19. Draw the vapour-pressure curves for the ideal 

and non-ideal solution showing positive 

deviation from Raoult’s law. 

20. Show that the work done in an isothermal 

reversible expansion process is given by : 

W = nRT ln 1

2

V

V

 
 
 

 

21. A Carnot engine works between 500K and 

300K. Calculate the minimum amount of heat 

that must be absorbed by the engine from the 

source at 500K to obtain 1.50 kJ of work. 
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Part-D 

Note : Answer any five of the following 

questions : 4 × 5 = 20 

22. Derive distribution law thermodynamically. 

23. Draw and describe phase diagram of water. 

24. Describe the following methods of preparation 

of colloids : 

 (i) Bredig’s arc method 

 (ii) Peptisation. 

25. Calculate the standard enthalpy of formation of 

HCl (g). Given BHH = 436 kJ mol–1, BCl– Cl = 242 

kJ mol–1 and BH–Cl = 431 kJ mol–1. 

 What is the application of bond enthalpy data 

in thermochemistry ? 

26. Calculate the value of hydrolysis constant and 

degree of hydrolysis for a salt of a strong acid 

and weak base and show that its pH is given   

by : 

pH = 
1

2
 pKw – 

1

2
 pKb – 

1

2
 log Co 

27. With the help of a diagram, explain the process 

of phosphorescence. 

28. Calculate the vapour pressure of water at 298k. 

Given : molar enthalpy of vapourisation of 

water at its normal boiling point is 4.10 × 104 J 

mol–1. 

     CHE–04 



 [ 6 ] CHE–04 

   

foKku Lukrd (ch-,l&lh-) 

l=kar ijh{kk 

twu] 2024 

lh-,p-bZ-–04 % HkkSfrd jlk;u 

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

uksV % lHkh Hkkxksa ds mÙkj nhft,A izR;sd Hkkx ^d*] ^[k*] 

^x* vkSj ^?k* esa ls ik¡p&Ikk¡p iz'uksa ds mÙkj nhft,A 

 YkkWx lkjf.k;ksa o xzkQ isij vkSj ukWu&Ikzksxzkeh; 

dSydqysVjksa dh vuqefr gSA  

R = 8. 314 JK–1 mol–1 

  

Hkkx ^d* 

uksV % fuEufyf[kr esa ls fdUgha ik¡p Hkkxksa ds mÙkj  nhft, % 

 1 × 5 = 5 

1. gsl dh fLFkj Å"ek ladyu fu;e 

2. xSl ds 0.032 fdxzk esaa O2 ds fdrus v.kq mifLFkr gksaxs \ 
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3. fdlh lekaxh ra= esa ek=kfJr xq.k/keZ D;k gksrs gSa \ 

4. Qyd dsfUnªr ?kuh; lsy ds ,dd lsy dks vkjsf[kr 

dhft,A 

5. cQj foy;uksa dh ifjHkk"kk nhft,A 

6. izFke dksfV vfHkfØ;k dk D;k vFkZ gksrk gS \ 

7. fdlh izdk'k jklk;fud vfHkfØ;k dh ^DokaVe n{krk* 

D;k gksrh gS \ 

Hkkx ^[k* 

uksV % fuEufyf[kr esa ls fdUgha ik¡p ds mÙkj  nhft, % 

      2 × 5 = 10 

8. lenSf'kd vkSj fo"kenSf'kd inkFkZ esa D;k varj gksrk gS \ 

9. 515 K ij esFksu v.kqvksa dh oxZ&ek/;&ewy pky 

ifjdfyr dhft,A 

10. v.kqla[; xq.k/keZ D;k gksrs gSa \ fdUgha nks v.kqla[; 

xq.k/keks± ds uke crkb,A 
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11. 298 K ij ,slhfVd vEy dk 0.1M foy;u 1.34% 

vk;fur gksrk gSA ,slhfVd vEy dk vk;uu fLFkjkad 

ifjdfyr dhft,A 

12. vkn'kZ xSlksa dks fefJr djus dh ,UVªkWih dk O;atd 

fyf[k,A vr% D;k ;g rki ij fuHkZj djrh gS \ 

13. vinzO;h vkSj uSt v/kZpkyd D;k gksrs gSa \ 

14. twy&Vkelu xq.kkad dks ifjHkkf"kr dhft,A ;fn   

(i) µJT > 0 gks vkSj 

(ii) µJT < 0 gks] rks 

rks twy&Vkelu iz;ksx esa rki dks D;k gksrk gS \ 

Hkkx ^x* 

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

nhft, %   3 × 5 = 15 

15. KBr dk ?kuRo 2.826 × 103 kg m–3
 gSA blds lsy 

dksj dh yEckbZ 6.54 × 10–10 m gSA bldh ?kuh; 

lajpuk gSA Kkr dhft, fd ;g BCC izdkj dk gS vFkok 
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FCC izdkj dkA (KBr dk eksyj nzO;eku = 0.119 kg  

mol–1 gS)A 

16. HkkSfrd vf/k'kks"k.k vkSj jlks'kks"k.k esa varj dhft,A 

17. fuEufyf[kr vfHkfØ;k ds fy, 298 K ij lkE; fLFkjkad 

ifjdfyr dhft, % 

Zn2+ + 4NH3  [Zn(NH3)4]2+ 

 uhps fn, x, ekud foHkoksa dk mi;ksx dhft, % 

  Zn2+ + 2e–  Zn E = – 0.76V 

 [Zn (NH3)4]2+ + 2e–  Zn + 4NH3 E = – 1.03V 

18. fdlh vkn'kZ xSl ds Kp vkSj Kc ds chp D;k laca/k  

gS \ 25°C ij vfHkfØ;k 

 CH4(g) + 2H2S(g) CS2(g) + 4H2(g)  

 ds fy, Kp = 2.05 × 109
 gSA blds fy, Kp ds inksa 

esa  Kc fdruk  gksxk \ 



 [ 10 ] CHE–04 

   

19. jkmYV fu;e ls /kukRed fopyu n'kkZus okys vkn'kZ vkSj 

vukn'kZ foy;uksa ds fy, ok"i nkc oØ vkjsf[kr 

dhft,A 

20. n'kkZb, fd lerkih mRØe.kh; izØe esa fd;k x;k dk;Z 

fuEufyf[kr }kjk fn;k tkrk gS % 

W = nRT ln 1

2

V

V

 
 
 

 

21. ,d dkuksZbatu] 500 K vkSj 300 K ds chp dk;Z djrk 

gSA Å"ek dh U;wure ek=k ifjdfyr dhft, ftls batu 

dks 500 K ij lzksr ls vo'kksf"kr djuk pkfg,] rkfd 

1.50 kJ dk;Z izkIr gksA  

Hkkx ^?k* 

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

nhft, %   4 × 5 = 20 

22. forj.k fu;e dks Å"ekxfrd :i ls O;qRiUu dhft,A 
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23. ty ds izkoLFkk vkjs[k dks vkjsf[kr dhft, vkSj mldk 

o.kZu dhft,A 

24. dksykWbMksa dks cukus dh fuEufyf[kr fof/k;ksa dk o.kZu 

dhft, % 

(i) czsfMax vkdZ fof/k 

 (ii) isIVhHkou 

25. HCl(g) dh ekud laHkou ,UFkSYih ifjdfyr dhft,A 

fn;k x;k gS % 

 BH-H = 436 kJ mol–1, BCl–Cl = 242 kJ mol–1
 vkSj  

BH–Cl = 431 kJ mol–1 

 Å"ejlk;u esa vkca/k ,UFkSYih dk vuqiz;ksx gSA 

26. fdlh izcy vEy vkSj nqcZy {kkjd ds yo.k ds fy, 

tyki?kVu fLFkjkad vkSj ty&vi?kVukad ds chp laca/k 

Kkr dhft, vkSj n'kkZb, fd pH fuEufyf[kr }kjk fn;k 

tkrk gS % 
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pH = 
1

2
 pKw – 

1

2
 pKb – 

1

2
 log Co 

27. fp= dh lgk;rk ls LQqjnhfIr izØe dh O;k[;k dhft,A 

28. 298 K ij ty dk ok"i nkc ifjdfyr dhft,A fn;k 

x;k gS % lkekU; DoFkukad ij ty ds ok"iu dh eksyh; 

,UFkSYih 4.10 ×104 J mol–1
 gSA 

*** 
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