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BACHELOR OF SCIENCE (B. Sc.) 
Term-End Examination 

December, 2024 
CHE–04 : PHYSICAL CHEMISTRY 

 Time : 2 Hours    Maximum Marks : 50 

Note : (i) Attempt all Parts. Answer five questions 

from each Part. 

 (ii) Use of Log tables and Graph paper is 

allowed. 

 (iii) Use of non-programmable calculators is 

allowed. 

 (iv) R = 8.314 JK–1 mol–1. 

 Part—A  

Answer any five of the following questions : 5×1=5 

1. State the principle of corresponding states. 

2. What is the ‘mean free path’ of a gas ? 

3. Calculate the number of components in a 
solution of KCl in water. 
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4. Draw the conductometric titration curve for a 
titration between strong acid and strong base. 

5. What will be the unit of rate constant for a zero 
order reaction, if the rate of reaction is 
measured in Ms–1 ? 

6. List any two factors that affect solubility of a 
gas in a solvent. 

7. Define CST. 
Part—B 

Answer any five of the following questions : 5×2=10 

8. Why is the water meniscus convex in a 
polythene tube ? 

9. Edge length of NaCl crystal is 563 pm. 
Calculate the distance between (111) planes. 

10. Which of the following solutions will exert 
greater osmotic pressure  : 0.1 M NaCl or 0.1 M 
sucrose ? Give reason. 

11. Calculate standard enthalpy of formation of  
5PCl (s)  using the following data : 

P(s) + 1.5 2 3Cl (g) PCl (l)→   
1H°= –318kJ molr
−∆   

3 2 5PCl (l) Cl (g) PCl (s)+ →   
1H°= –137kJ molr
−∆   
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12. Explain, with example, the difference between 
Lewis and Bronsted acids. 

13. How is CST of water-phenol system affected by 
addition of NaCl ? 

14. Explain why absolute alcohol cannot be 
prepared by fractional distillation. 

Part—C 

Attempt any five of the following questions : 
5×3=15 

15. Determine the value of K p  for the synthesis of 

3NH  at 500 K : 

2 2 3
1 3N (g) H (g) NH (g)
2 2

+ →  

Given : 1G 4.833kJ molr
−∆ ° =  

16. State the condition of spontaneity of a chemical 
reaction. At 298 K, H 91.35kJr∆ ° = −  and 

−∆ ° = 1S 41.50JKr  for a reaction. Predict 
whether the reaction is spontaneous at 298 K or 
not. 

17. Define osmotic pressure. Calculate the osmotic 
pressure of an aqueous solution containing  
50 kg of sucrose 12 22 11(C H O ) in 31m  of solution 
at 300 K.  

A–204/CHE–04  P. T. O. 



 [ 4 ] CHE–04 

18. State any three differences between 
phosphorescence and fluorescence. 

19. Calculate the number average and mass 
average molar masses of a polymer sample from 
the data given : 

Ni  1M / kg moli
−  

100 2.000 

250 3.000 

400 5.000 

300 7.000 

20. The second order rate constants of a reaction 
are given at two temperatures : 

T/K − −×5 1 110 k / M s  

298 8.8 

308 28 

Calculate the activation energy of the reaction. 

21. A 0.2 mol sample of an ideal gas expands 
reversibly and isothermally at 300 K from an 

initial volume of 10 3m  to a final volume of  

20 3m . Calculate the amount of work done. 
What will be the values of internal energy and 
enthalpy changes for the process ? 
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 Part—D  

Attempt any five of the following questions : 

5×4=20 

22. Derive Bragg’s equation :  

2 sinn dλ = θ  

23. Derive Phase rule.  

24. State Le Chatelier’s principle. What will be the 
effect of change of temperature and pressure on 
the following equilibrium ? 

2 2 2H (g) CO (g) H O(g) CO(g)+ +  

1H 41kJmolr
−∆ ° =    

25. Describe briefly, mechanism of enzyme 
catalysed reactions. 

26. For a Weston cell, EMF is 1.018 V at 293 K. Its 
temperature coefficient : 

− −∂  = − ×  ∂
5 1

P

E 4 10 VK
T

. 

Calculate ∆G, ∆S and ∆H for the cell reaction of 
this cell at 293 K : 

2 4 4Cd Hg SO CdSO 2Hg+ +  
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27. Derive van der Waals equation for real gases 
discussing the volume and pressure correction 
terms. 

28. Ether boils at 306 K at 51.00 10 Pa×  pressure. 

At what temperature will it boil at a pressure of 
39.85 10 Pa× ?  

Given : The molar enthalpy of vapourization of 

ether is 4 12.74 10 J mol .−×    
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      CHE–04 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2024 

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

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

uk sV % (i) lHkh Hkkxksa ds mÙkj nhft,A izR;sd Hkkx esa ls 
ik ¡p iz'uksa ds mÙkj nhft,A 

 (ii) ykWx lkjf.k;ksa o xzkiQ isij dh vuqefr gSA 

 (iii) ukWu&izksxzkeh; dSYdqysVjksa ds iz;ksx dh vuqefr 
gSA 

 (iii) R = 8.314 JK–1 mol–1 

Hkkx&d 

fuEufyf[kr eas ls fdUgha ik ¡p iz'uksa ds mÙkj nhft, % 
1×5=5 

1- laxr voLFkkvksa dk fu;e fyf[k,A 

2- fdlh xSl dk ^eqDr vkSlr iFk* D;k gksrk gS \ 
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3- KCl ds ty esa foy;u esa ?kVdksa dh la[;k 

ifjdfyr dhft,A 

4- fdlh izcy vEy vkSj izcy {kkjd ds chp vuqekiu 

ds fy, pkydrkekih vuqekiu oØ vkjsf[kr dhft,A 

5- ;fn vfHkfØ;k dh nj dks 1Ms−  esa ekik x;k gks] rks 

fdlh 'kwU; dksfV vfHkfØ;k ds fy, nj fu;rkad dk 

ek=kd D;k gksxk \ 

6- mu nks dkjdksa dks lwphc¼ dhft, tks fdlh 

foyk;d esa xSl dh foys;rk dks izHkkfor djrs gSaA 

7- Økafrd foy;u rki dh ifjHkk"kk nhft,A 

Hkkx&[k 

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

2×5=10 

8- ikWfyFkhu dh uyh esa ty dk esfuLdl mÙky D;ksa 

gksrk gS \ 

9- NaCl fØLVy dh dksj yackbZ 563 pm gSA (111) 

ryksa ds chp nwjh ifjdfyr dhft,A 
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10- fuEufyf[kr foy;uksa esa ls dkSu&lk vf/d ijklj.k 

nkc n'kkZ,xk % 0.1 M NaCl ;k 0.1 M lqØkst \ 

dkj.k nhft,A 

11- fuEufyf[kr vk¡dM+ksa ds mi;ksx }kjk 5PCl (s)  dh 

ekud laHkou ,UFkSYih ifjdfyr dhft, % 

P(s) + 1.5 2 3Cl (g) PCl (l)→   

1H°= –318kJ molr
−∆   

3 2 5PCl (l) Cl (g) PCl (s)+ →   

1H°= –137kJ molr
−∆   

12- yqbZl vkSj czksULVsM vEyksa esa mnkgj.k nsrs gq, varj dh 

O;k[;k dhft,A 

13- ty&iQhukWy ra=k dk lh- ,l- Vh- NaCl dks feykus 

ij fdl izdkj izHkkfor gksrk gS \ 

14- O;k[;k dhft, fd ifj'kq¼ ,YdksgkWy dks izHkkth 

vklou }kjk D;ksa ugha cuk;k tk ldrk gSA 
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Hkkx&x 

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

5×3=15 
15- 500 K ij 3NH  ds la'ys"k.k ds fy, K p dk eku 

fu/kZfjr dhft, % 

2 2 3
1 3N (g) H (g) NH (g)
2 2

+ →  

fn;k x;k gS % 1G 4.833kJ molr
−∆ ° =  

16- fdlh jklk;fud vfHkfØ;k ds fy, Lor% izofrZr gksus 

dh 'krZ fyf[k,A fdlh vfHkfØ;k ds fy, 298 K ij 

H 91.35kJr∆ ° = −  vkSj −∆ ° = 1S 41.50JKr A 

crkb, fd 298 K ij vfHkfØ;k Lor% izofrZr gS ;k 

ughaA 

17- ijklj.k nkc dh ifjHkk"kk nhft,A 300 K ij 31m  

foy;u esa 50 kg lqØkst 12 22 11(C H O ) okys tyh; 

foy;u dk ijklj.k nkc ifjdfyr dhft,A 

18- LiQqjnhfIr vkSj izfrnhfIr esa dksbZ rhu varj fyf[k,A 

19- fn, x, vk¡dM+ksa ls fdlh cgqyd izfrn'kZ ds la[;k 

vkSlr vkSj nzO;eku vkSlr eksyj nzO;ekuksa dks 

ifjdfyr dhft, % 
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Ni  1M / kg moli
−  

100 2.000 
250 3.000 
400 5.000 
300 7.000 

20- nks rkiksa ij fdlh f}rh; dksfV vfHkfØ;k ds nj 

fu;rkad fn, x, gSa % 

T/K − −×5 1 110 k / M s  
298 8.8 
308 28 

vfHkfØ;k dh lfØ;.k ÅtkZ ifjdfyr dhft,A 

21- fdlh vkn'kZ xSl ds 0-2 mol  izfrn'kZ dk 300 K ij 

mRØe.kh; lerkih :i ls 310m vkjafHkd vk;ru ls 
320m  vafre vk;ru esa izlkj gqvkA fd;k x;k dk;Z 

ifjdfyr dhft,A bl izfØ;k ds fy, vkarfjd ÅtkZ 

vkSj ,UFkSYih ifjorZu ds D;k eku gksaxs \ 

Hkkx&?k 

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

5×4=20 

22- czSx lehdj.k 2 sinn dλ = θ O;qRiUu dhft,A 
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23- izkoLFkk fu;e O;qRiUu dhft,A 

24- yk 'kkrsfy, fu;e fyf[k,A fuEufyf[kr lkE; ij rki 

vkSj nkc ds ifjorZu dk D;k izHkko gksxk \ 

2 2 2H (g) CO (g) H O(g) CO(g)+ +  
1H 41kJmolr
−∆ ° =    

25- ,atkbe mRizsfjr vfHkfØ;kvksa dh fØ;kfof/ dk laf{kIr 

o.kZu dhft,A 

26- fdlh osLVu lsy dk 293 K ij bZ- ,e- ,iQ-  

1.018 MkbZ&V gSA bldk rki xq.kkad % 

 − −∂  = − ×  ∂
5 1

P

E 4 10 VK
T

  

bl lsy dh lsy vfHkfØ;k ds fy, 293 K ij ∆G, 
∆S vkSj ∆H ifjdfyr dhft, % 

2 4 4Cd Hg SO CdSO 2Hg+ +  

27- vk;ru vkSj nkc la'kks/u inkas dh ppkZ djrs gq, 

fdlh okLrfod xSl ds fy, ok.Mj okYl lehdj.k 

O;qRiUu dhft,A 

28- bZFkj 51.00 10 Pa×  nkc ij 306 K ij mcyrk gSA 
39.85 10 Pa×  nkc ij ;g fdrus rki mcysxk \  

fn;k x;k gS % bZFkj dh ok"iu dh eksyj ,UFkSYih 
4 12.74 10 J mol−×  gSA 

× × × × × × × 
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