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BACHELOR OF SCIENCE 
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June, 2026 

CHE-004 : PHYSICAL CHEMISTRY  

Time : 2 Hours  Maximum Marks : 50 

Note : Attempt all Parts. Answer five questions 

each from Part A, B, C and D. 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. 5×1=5 

1. Fill in the blank :  

 For an ideal gas  C C .............p v  
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2. Give the units of molal elevation  

constant, bk . 

3. State Konowaloff’s rule. 

4. Calculate pH of 1 × 10–3 M HCl solution. 

5. Write the integrated rate law for a first 

order reaction of the type A  B. 

6. Define molar conductivity. 

7. How many edges are there in a cube ? 

 Part—B  

Note : Answer any five of the following 

questions. 5×2=10 

8. Arrange the following compounds in the 

increasing order of their viscosities and also 

explain why : Glycerol, Ethanol, Ethylene 

glycol. 

9. Calculate Miller indices of a crystal plane 

which makes intercepts at a, 3b, 2c. 

10. What is the physical significance of decrease 

of Gibbs free energy ? 
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11. How are kp and kc related to each other for 

reaction between ideal gases ? 

12. What is the effect of adding 0.1 M KCl on 

the CST of water-phenol system ? 

13. Calculate the solubility of PbCl2 at 298 K. 

Given ksp = 1.6 × 10–5. 

14. What is quantum efficiency ? What is its 

unit ? 

 Part—C  

Note : Answer any five questions from the 

following. 5×3=15 

15. Calculate the EMF of the following 

concentration cell at 298 K :  

 Zn(s) | ZnSO4 (1 M) | | ZnSO4 (2 M) | Zn(s) 

16. Draw and explain the conductometric 

titration curve obtained on titration of 

strong acid and strong base. 
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17. If  0H 41r  kJ mol–1 for the reaction  

H2(g) + CO2 (g)  H2O(g) + CO(g) 

 what will be the effect of increase of 

temperature and pressure on the 

equilibrium ? 

18. Define colligative properties. Name all four 

of them. 

19. Draw and label phase diagram of water. 

20. For the reaction  

 Fe2O3(s) + 3H2(g)  2Fe(s) + 3H2O(l), rH  

 at 298 K is – 35.1 kJ. What will be the 

enthalpy of reaction at 375 K if the 

difference between the sum of the Cp’s of 

products and reactants is 85.7 JK–1 and it is 

independent of temperature ?  

21. Sodium crystallizes in a BCC lattice  

with a cell edge length of 4.23 × 10–10 m.  

Calculate the density of sodium metal.  

(  1
NaM 23 g mol ) 
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 Part—D  

Note : Answer any five questions from the 

following. 4×5=20 

22. Name the four different methods of 

determining the order of a reaction. 

23. Show that entropy change for an ideal gas 

under expansion is given by : 

2 2
V,

1 1

T V
S C ln R ln

T V
mn n     

24. Derive phase rule. 

25. With suitable diagram and reaction, explain 

the working of Weston cell. 

26. Explain any two methods of molar mass 

determination of macromolecules. 

27. Show that for hydrolysis of salt of a weak 

acid and strong base, pH is given by 

0
1 1 1

pH= K K log C
2 2 2

p a p    

28. Discuss Linde’s method for liquefaction of 

gases, in details. 
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foKku Lukrd (lkekU;)  

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

l=kar ijh{kk  

twu] 2026 

lh-,p-bZ-&004 % 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] 

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- fjDr LFkku Hkfj, %  

 fdlh vkn'kZ xSl ds fy,  C C .............p v  
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2- eksyy mUu;u fLFkjkad k
b ds ek=d nhft,A 

3- dkWuokyksQ fu;e fyf[k,A 

4- 1 × 10–3 M HCl foy;u dk pH ifjdfyr dhft,A 

5- A  B izdkj dh izFke dksfV vfHkfØ;k ds fy, 

lekdfyr nj fu;e fyf[k,A 

6- eksyj pkydrk dh ifjHkk"kk nhft,A 

7- fdlh ?ku esa fdrus dksj gksrs gSa \ 

 Hkkx&[k  

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

5×2=10 

8- fuEufyf[kr ;kSfxdksa dks mudh ';kurkvksa ds c<+rs Øe esa 

O;ofLFkr dhft, % 

 fXyljkWy] ,FksukWy] ,fFkyhu] XykbdkWy  

 bl Øe dh O;k[;k Hkh dhft,A 

9- ml fØLVy ry ds feyj lwpdkad ifjdfyr dhft, tks 

a, 3b, 2c ij var%[k.M cukrk gksA 
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10- fxCt eqDr ÅtkZ esa deh dh D;k HkkSfrd lkFkZdrk gS \ 

11- vkn'kZ xSlksa ds chp vfHkfØ;k ds fy, kp vkSj kc vkil 

eas fdl izdkj lacaf/kr gksrs gSa \ 

12- ty&Q+hukWy ra= esa 0.1 M KCl feykus ij mlds  

lh-,l-Vh- ij D;k izHkko gkssxk \ 

13- 298 K ij PbCl2 foys;rk Kkr dhft,A fn;k x;k gS % 

ksp = 1.6 × 10–5
 

14- DokVae n{krk D;k gksrh gS \ bldk ek=d D;k gksrk gS \ 

 Hkkx&x  

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

5×3=15 

15- 298 K ij fuEufyf[kr lkaærk lsy ds fy, EMF 

ifjdfyr dhft, % 

 Zn(s) | ZnSO4 (1 M) | | ZnSO4 (2 M) | Zn(s) 
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16- fdlh izcy vEy vkSj izcy {kkjd ds chp 

pkydrkferh; vuqekiu oØ vkjsf[kr dhft, vkSj mldh 

O;k[;k dhft,A 

17- ;fn vfHkfØ;k % 

H2(g) + CO2(g)  H2O(g) + CO(g) 

 ds fy, 
 0 1H 41 J molr k  gks] rks lkE;koLFkk ij 

rki vkSj nkc esa o`f¼ dk D;k izHkko gksxk \ 

18- v.kqla[; xq.k/keks± dks ifjHkkf"kr dhft,A lHkh pkj 

v.kqla[; xq.k/keks± ds uke fyf[k,A 

19- ty dk izkoLFkk vkjs[k cukb, vkSj mls fpfUgr dhft,A 

20- 298 K ij vfHkfØ;k 

 Fe2O3(s) + 3H2(g)  2Fe(s) + 3H2O(l), ds fy, 

rH, – 35.1 kJ gSA 375 K ij vfHkfØ;k dh ,UFkSYih 

dk eku D;k gksxk ;fn mRiknksa vkSj vfHkdkjdksa dh Cp’s 

dh ds ;ksxksa dk varj 85.7 JK–1 gks vkSj ;g rki ij 

fuHkZj u djrh gksA 
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21- lksfM;e BCC tkyd esa fØLVfyr gksrk gS ftldh dksj 

yEckbZ 4.23 × 10–10 m gSA lksfM;e /kkrq dk ?kuRo 

Kkr dhft,A (
 1

NaM 23 g mol ) 

 Hkkx&?k  

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

5×4=20 

22- fdlh vfHkfØ;k dh dksfV dks fu/kkZfjr djus dh pkj 

fof/k;ksa ds uke crkb,A 

23- n'kkZb, fd folfjr gks jgh fdlh vkn'kZ xSl ds fy, 

,UVªkWih ifjorZu fuEu izdkj fn;k tkrk gS % 

2 2
V,

1 1

T V
S C ln R ln

T V
mn n    

24- izkoLFkk fu;e O;qRiUu dhft,A 

25- osLVu lsy ds dk;Z dh mfpr fp= vkSj vfHkfØ;k }kjk 

O;k[;k dhft,A 
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26- o`gn~ v.kqvksa ds eksyj æO;eku dks fu/kkZfjr djus dh 

fdUgha nks fof/k;ksa dh O;k[;k dhft,A 

27- n'kkZb, fd fdlh nqcZy vEy vkSj izcy {kkjd ds yo.k 

ds ty&vi?kVu ds fy, pH fuEu izdkj fn;k tkrk gS % 

0
1 1 1

pH= K K log C
2 2 2

p a p    

28- xSlksa ds æo.k dh fyaMs dh fof/k dh foLrkj ls O;k[;k 

dhft,A 

 

× × × × × 

 

 

 

 

 

 

 


