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BACHELOR OF SCIENCE 

(GENERAL) (BSCG)  

Term-End Examination 

December, 2025 

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 calculators is allowed. 

R = 8.314 JK–1 mol–1. 

 Part—A  

Note : Answer any five of the following 

questions. 5×1=5 

1. Write the equation of state for van der 

Waals gas. 

2. How many edges are there in a cube ? 



 [ 2 ] CHE–04 

A–393/CHE–04 

3. Give an example of buffer solution whose pH 

lies in acidic range. 

4. State Grothus-Draper’s law. 

5. Give the expression for number average 

molar mass of a macromolecule. 

6. What is the difference between 

physisorption and chemisorption on the 

basis of energy released during adsorption ? 

7. Write the integrated rate law expression for 

a first order reaction.  

 Part—B  

Note : Answer any five of the following 

questions. 5×2=10 

8. Explain, on the basis of half-cell potentials, 

why copper does not dissolve in HCl. 

2+Cu /Cu
E 0.34 V    

9. Calculate the temperature at which average 

speed of H2 equals that of O2 at 320 K.  

10. Define quantum efficiency and give its 

mathematical expression. 
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11. Calculate pH of 0.1 M solution of sodium 

acetate. Given : Ka = 1.8 × 10–5 for acetic 

acid. 

12. Rice, dal and vegetables are cooked faster 

inside a pressure cooker than in an open 

vessel. Explain with reason. 

13. Define surface tension. What is the SI unit 

of surface tension ? 

14. At 298 K, Kp for the reaction :  

2NO2(g)  N2O4(g)  

 was found to be 7.13 Pa–1. What is rGº for 

this reaction ?  

 Part—C  

Note : Answer any five questions from the 

following. 5×3=15 

15. Draw the phase diagram of water and label 

it. 

16. Calculate the pH of 10–8 M HCl solution. 

17. Nickel forms a cubic lattice with cell edge 

length of 3.524 × 10–10 m. The density of 

nickel is 8.90 × 103 kg m–3. The atomic mass 

of nickel is 0.0587 kg mol–1. What will be its 

unit cell type ? 
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18. Show that entropy of mixing of two gases 

having mole fractions x1 and x2, respectively 

is given by :  

      Smix = – 2.303 R (n1 log x1 + n2 log x2) 

19. What are colligative properties ? Name 

them. 

20. State the third law of thermodynamics. Give 

its application. 

21. Explain the terms internal conversion and 

intersystem crossing by drawing a Jablonski 

diagram. 

 Part—D  

Note : Answer any five questions from the 

following. 5×4=20 

22. 1 mole of an ideal gas at 300 K and volume  

2 × 10–4 m3 is expanded reversibly and 

isothermally to a volume of 4 × 10–4 m3. 

Calculate w for this process. If the same 

process is carried out against external 

pressure of 1 bar (= 1 × 105 Pa), what would 

be the work done ? 
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23. Describe Claude’s method for liquefaction of 

gases with the help of a diagram. 

24. Give thermodynamic derivation of phase 

rule. 

25. In a moving boundary experiment, using 

0.02 M solution of NaCl passage of a current 

of 0.0016 A moved the boundary through a 

distance of 0.06 m in 2070 s. If the radius of 

tube is 1.884 × 10–3 m, calculate the 

transport number of the ions. 

26. Describe Joule-Thomson experiment using a 

suitable diagram and show that enthalpy 

remains constant during it.  

27. Describe the construction of a glass 

electrode and draw a labelled diagram. How 

is it used for the determination of pH of an 

aqueous solution ?  

28. Explain the use of electrodialysis in the 

purification of colloids with the help of a 

diagram. 
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 CHE–04 

foKku Lukrd (lkekU;)  

(ch- ,l&lh- th-) 

l=kar ijh{kk  

fnlEcj] 2025 

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* ls ik¡p&ik¡p iz'uksa ds mÙkj nhft,A ykWx 

lkjf.k;ksa] 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 

5×1=5 

1- ok.Mj okYl xSl ds fy, voLFkk lehdj.k fyf[k,A 

2- fdlh ?ku esa fdrus dksj gksrs gSa \ 
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3- fdlh ,sls cQj foy;u dk mnkgj.k nhft, ftldk pH 

vEyh; ijkl esa vkrk gksA 

4- xzksFkl&Mªsij fu;e fyf[k,A 

5- fdlh o`gr~ v.kq ds la[;k vkSlr eksyj æO;eku ds fy, 

O;atd nhft,A 

6- vf/k'kks"k.k ds nkSjku eqDr gksus okyh ÅtkZ ds vk/kkj ij 

HkkSfrd vf/k'kks"k.k vkSj jlks'kks"k.k esa D;k varj gksrk gS \ 

7- fdlh izFke dksfV vfHkfØ;k ds fy, lekdfyr nj fu;e 

dk O;atd fyf[k,A 

 Hkkx&[k  

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

5×2=10 

8- v/kZ&lsy foHkoksa ds vk/kkj ij O;k[;k dhft, fd dkWij 

(rk¡ck) HCl esa D;ksa ugha foys; gksrk gSA 

°
2+Cu /Cu

E 0.34 V   

9- og rki ifjdfyr dhft, ftl ij H2 dk vkSlr osx 

320 K ij O2 ds vkSlr osx ds leku gksxkA 

10- DokaVe n{krk dh ifjHkk"kk nhft, vkSj bldk xf.krh; 

O;atd fyf[k,A 
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11- lksfM;e ,slhVsV ds 0.1 M foy;u dk pH ifjdfyr 

dhft,A fn;k x;k gS % ,slhfVd vEy ds fy,  

Ka = 1.8 × 10
–5

 gSA  

12- [kqys ik= dh vis{kk] izs'kj dqdj esa] pkoy] nky vkSj 

lfCt;k¡ tYnh id tkrh gSaA dkj.k lfgr O;k[;k dhft,A 

13- i`"Bruko dh ifjHkk"kk nhft,A i`"Bruko dk SI ek=d 

D;k gksrk gS \ 

14- 298 K ij] vfHkfØ;k 2NO2(g)  N2O4(g) ds fy, 

Kp dk eku 7.13 Pa
–1

 izkIr gqvkA bl vfHkfØ;k ds fy, 

rGº D;k gksxk \ 

 Hkkx&x  

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

5×3=15 

15- ty dk izkoLFkk vkjs[k cukb, vkSj mls ukekafdr dhft,A 

16- 10
–8

 M HCl foy;u dk pH ifjdfyr dhft,A 

17- fudsy 3.524 × 10
–10

 m dksj yEckbZ okyk ,d ?kuh; 

tkyd cukrk gSA fudsy dk ?kuRo 8.90 × 10
3
 kg m

–3
 

gSA fudsy dk ijek.kq æO;eku 0.0587 kg mol
–1

 gSA 

bldk ,dd lsy fdl izdkj dk gksxk \ 
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18- n'kkZb, fd x1 vkSj x2 eksy va'kksa okyh nks xSlksa ds feJ.k 

dh ,UVªkWih fuEufyf[kr gksxh % 

Smix = – 2.303 R (n1 log x1 + n2 log x2) 

19- v.kqla[; xq.k/keZ D;k gksrs gSa \ muds uke fyf[k,A 

20- Å"ekxfrdh dk r`rh; fu;e fyf[k,A bldk vuqiz;ksx Hkh 

nhft,A 

21- tSCykWULdh vkjs[k cukdj vkarfjd :ikUrj.k vkSj 

varjk&fudk; ya?ku inksa dh O;k[;k dhft,A 

 Hkkx&?k  

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

5×4=20 

22- 300 K ij ,d eksy vkn'kZ xSl ds 2 × 10
–4

 m
3
 vk;ru 

dks mRØe.kh; vkSj lerkih; :i ls 4 × 10
–4

 m
3
 vk;ru 

rd izlkfjr fd;k x;kA bl izØe ds fy, w ifjdfyr 

dhft,A ;fn blh izØe dks 1 bar ( = 1 × 10
5
 Pa) cká 

nkc ds foijhr fd;k tk,] rks fd;k x;k dk;Z fdruk  

gksxk \  

23- mfpr fp= dh lgk;rk ls xSlksa ds æo.k dh DykWM dh 

fof/k dk o.kZu dhft,A 

24- izkoLFkk fu;e dks Å"ekxfrdr% O;qRiUu dhft,A 
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25- fdlh py lhek iz;ksx esa 0.02 M NaCl foy;u dk 

mi;ksx fd;k x;k vkSj 0.0016 A fo|qr~ /kkjk izokfgr 

djus ij 2070 s esa lhek us 0.06 m nwjh r; dhA ;fn 

uyh dh f=T;k 1.884 × 10
–3

 m gks] rks vk;uksa dk 

vfHkxeukad fu/kkZfjr dhft,A 

26- mfpr fp= dk mi;ksx djrs gq, twy&FkkWelu iz;ksx dk 

o.kZu dhft, vkSj n'kkZb, fd blds nkSjku ,UVªkWih fLFkj 

jgrh gSA 

27- dk¡p bysDVªksM ds fuekZ.k dk o.kZu dhft, vkSj bldk 

ukekafdr fp= cukb,A ;g fdlh tyh; foy;u ds pH 

ds fu/kkZj.k esa fdl izdkj mi;ksx fd;k tkrk gS \ 

28- mfpr fp= dh lgk;rk ls dksykWbMksa ds 'kks/ku esa 

fo|qr~&viksgu ds mi;ksx dh O;k[;k dhft,A 

 

× × × × × 

 

 

 

 

 

 


