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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2021 

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. R = 8.314 J mol–1 K–1. 

 Part—A 1 each 

Note :  Attempt any five questions. 

1. What is the S. I. unit of energy ?  

2. State Zeroth Law of Thermodynamics. 

3. What are azeotropes ? 
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4. Define ‘degrees of freedom’. 

5. How are Kp and Kc related for a reaction 

inolving gases behaving ideally ? 

6. Explain why a dry cell comes back to life if left 

idle for a while. 

7. What do you understand by order of a reaction ? 

 Part—B 2 each 

Note :  Attempt any five questions. 

8. What happens when hydrogen gas is allowed to 

undergo Joule-Thomson expansion at room 

temperature ? Comment on the observation. 

9. Calculate the standard reaction enthalpy H°r∆  

of the following reaction : 

C (graphite) + 1
2

 O2(g) →  CO(g) 

at 298 K using the following thermochemical 

equations : 
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C (graphite) + O2(g) →  CO2(g) H°r∆  = – 383.5 kJ 

 CO(g) + 1
2

 O2(g) →  CO2(g)     H°r∆  = – 273.5 kJ  

10. The vapour pressure of a solution containing 

0.012 kg of a solute dissolved in 0.1 kg of water 

at 300 K is 3.1 × 103 Pa. Calculate the molar 

mass of the solute if the vapour pressure of 

water at 300 K is 3.4 × 103 Pa. 

11. Is the slope of fusion curve of water positive or 

negative ? Explain. 

12. What are pseudo unimolecular reactions ? Give 

an example. 

13. Write the cell reaction and the Nernst equation 

for the following cell : 

2 2+
1 2Zn(s) | Zn (aq)(C )|Cu (aq)(C ) | Cu(s)+   

14. For the decomposition reaction of calcium 

carbonate as given below : 

3 2CaCO (s) CaO(s) + CO (g)   

Calculate the degrees of freedom. 
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 Part—C 3 each 

Note :  Attempt any five questions. 

15. Why is the liquefaction of gases easier at low 

temperature and high pressure ? 

16. Calculate the standard enthalpy of formation of 

acetone vapour. Given the following bond 

enthalpy data : 

B (H – H) = 430 kJ mol–1, B (O = O) = 490 kJ  

mol–1 

B (C – H) = 414 kJ mol–1, B (C – C) = 345 kJ  

mol–1 

B (C = O) = 745 kJ mol–1. H
atom∆  (C (graphite)) 

 717 kJ mol–1  

17. Two liquids A and B form an ideal solution at 

300 K. The vapour pressure of a solution 

containing one mole of A and two moles of B at 
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300 K is 1.5 × 105 Pa. When one more mole of B 

is added to the solution, the vapour pressure of 

solution is 1.8 × 105 Pa. 

Calculate the vapour pressure of A and B in 

pure state. 

18. Name and explain different types of liquid 

crystals. 

19. Consider the following second order reaction :  

    A →  products 

What is the differential rate law for this 

reaction ? Also derive the integrated form of 

rate law. 

20. A Carnot engine works between 4.00 × 102 K 

and 3.00 × 102 K. Calculate the minimum 

amount of heat that must be absorbed by the 

engine from the source at 4.00 × 102 K in order 

to obtain 1.20 kJ of work. 
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21. A polymer sample was found to have the 

following distribution of molar masses : 

Ni 1
M

kg mol
i
−

 

6 1 

8 2 

10 50 

12 10 

6 12 

5 20 

Find the mass average molar mass of the 
sample. 

 Part—D 4 each 

Note :  Attempt any five questions.  

22. Derive Bragg equation for the diffraction of  
X-rays by crystals. 

23. Derive the following relation for an ideal gas : 

PV = 1
3

 m 2Nu−   

24. Explain the process of steam distillation with 

the help of a suitable diagram. 
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25. Ether boils at 306 K at 1 × 105 Pa pressure. At 

what temperature will it boil at a pressure of 

9.85 × 103 Pa ? Given that molar enthalpy of 

vapourisation of ether is 2.74 × 104 J mol–1. 

26. Calculate the time required to discharge all the 
3Cr +  ions from 500 cm3 of 0.27 M Cr2(SO4)3 by a 

current of 3 A. 

27. Calculate the change in pH that occurs when  

1 × 10–3 kg of NaF is added to 0.0025 dm3 of  

0.1 M HF(aq).  

 Ka for HF = 7.2 × 10–4 and Molar mass of 

NaF = 0.042 kg. 

28. (a) Explain autocatalysis by giving a suitable 

example. 

(b) Give two applications of catalysts in 

chemical industries. 
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      CHE-04 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

twu] 2021 

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

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

uksV % 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 R = 8.314 J mol–1 K–1 A 

 Hkkx&d izR;sd 1 

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

1- ÅtkZ dk SI  ek=kd D;k gksrk gS \ 
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2- Å"ekxfrdh dk 'kwU;ok¡ fu;e fyf[k,A 

3- fLFkjDokFkh D;k gksrs gSa \ 

4- ^Lora=krk dh dksfV;ksa* dh ifjHkk"kk nhft,A 

5- vkn'kZ xSlksa dh Hkk¡fr O;ogkj dj jgh xSlksa ds eè; 

gksus okyh ,d vfHkfØ;k ds fy, Kp vkSj Kc fdl 

izdkj vkil esa lEcfU/r gksrs gSa \ 

6- O;k[;k dhft, fd dqN le; rd fu"deZ NksM+us ij 

'kq"d lsy iqu% dk;Z djus yxrk gSA 

7- fdlh vfHkfØ;k dh dksfV ls vki D;k le>rs gSa \ 

 Hkkx&[k izR;sd 2 

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

8- ;fn lkekU; rki ij gkbMªkstu xSl dk twy&VkWelu 

izlkj gksus fn;k tk, rks D;k gksrk gS \ vius izs"k.kksa 

ij fVIi.kh dhft,A 
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9- 298 K ij fuEufyf[kr vfHkfØ;k dh ekud 

vfHkfØ;k ,UFkSYih H°r∆  Kkr dhft, % 

C (xzSiQkbV) + 1
2

 O2(g) →  CO(g) 

nks Å"ekjklk;fud lehdj.k fuEu izdkj gSa % 

   C (xzSiQkbV) + O2(g) →  CO2(g) H°r∆  = – 383.5 kJ 

CO(g) + 1
2

 O2(g) →  CO2(g)  H°r∆  = – 273.5 kJ 

10- 0-1 kg ty esa 0-012 kg foys; ds ?kqyus ls izkIr 

foy;u dk 300 K ij ok"i nkc 3-1 × 103 Pa gSA 

;fn 300 K ij ty dk ok"i nkc 3.4 × 103 Pa gks 

rks foys; dk eksyj nzO;eku ifjdfyr dhft,A 

11- D;k ty ds xyu oØ dh <ky /ukRed gksrh gS ;k 

½.kkRed \ O;k[;k dhft,A 

12- Nn~e izFke dksfV vfHkfØ;k,¡ D;k gksrh gSa \ mudk 

,d mnkgj.k nhft,A 
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13- fuEufyf[kr lsy ds fy, lsy vfHkfØ;k vkSj uULVZ 

lehdj.k fyf[k, % 

2 2+
1 2Zn(s) | Zn (aq)(C )|Cu (aq)(C ) | Cu(s)+  

14- uhps dSfYl;e dkcksZusV dh fo?kVu vfHkfØ;k nh xbZ 

gS % 

3 2CaCO (s) CaO(s) + CO (g)  

Lora=krk dh dksfV;ksa dh x.kuk dhft,A 

 Hkkx&x izR;sd 3 

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

15- xSlksa dk nzo.k fuEu rki o mPp nkc ij ljy D;ksa 

gksrk gS \ 

16- ,slhVksu ok"i dh ekud laHkou ,UFkSYih ifjdfyr 

dhft,A vxzfyf[kr vkca/ ,UFkSYih vk¡dM+s fn,  

x, gSa % 
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B (H – H) = 430 kJ mol–1, B (O = O) = 490 kJ 

 mol–1 
B (C – H) = 414 kJ mol–1, B (C – C) = 345 kJ 

 mol–1 

B (C = O) = 745 kJ mol–1. H
atom∆  (C (xzSiQkbV)) 717 

 kJ mol–1 

17- 300 K ij nks nzo A vkSj B vkn'kZ foy;u cukrs gSaA 

,d foy;u esa 300 K ij] A dk ,d eksy vkSj 

B ds nks eksy gSa ftldk ok"i nkc 1.5 × 105 Pa gSA 

tc foy;u esa B dk ,d vkSj eksy feyk;k tk,] rks 

ok"i nkc 1.8 × 105 Pa gks tkrk gSA  

 'kq¼ voLFkk esa A vkSj B dk ok"i nkc ifjdfyr 

dhft,A 

18- fofHkUu izdkj ds nzo fØLVyksa ds uke crkb, vkSj 

mudh O;k[;k dhft,A 

19- fuEufyf[kr f}rh; dksfV vfHkfØ;k ij fopkj dhft, % 

 A → mRikn 
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bl vfHkfØ;k ds fy, vodfyr nj fu;e D;k gksxk \ 

lekdfyr nj fu;e Hkh O;qRiUu dhft,A 

20- ,d dkuksZ batu 4.00 × 102 K vkSj 3.00 × 102 K ds 

chp dk;Z djrk gSA Å"ek dh og U;wure ek=kk 

ifjdfyr dhft, ftls batu dks 4.00 × 102 K ij 

lzksr ls vo'kksf"kr djuk pkfg, rkfd 1.20 kJ dk;Z 

izkIr gksA 

21- ,d cgqyd izfrn'kZ dk nzO;eku forj.k bl izdkj gS % 

Ni 1
M

kg mol
i
−

 

6 1 

8 2 

10 50 

12 10 

6 12 

5 20 

bl izfrn'kZ dk la[;k vkSlr nzO;eku Kkr dhft,A 
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 Hkkx&?k izR;sd 4 

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

22- fØLVyksa }kjk X-fdj.kksa ds foorZu ds fy, czSx 

lehdj.k O;qRiUu dhft,A  

23- vkn'kZ xSl ds fy, fuEufyf[kr lehdj.k O;qRiUu 

dhft, % 

PV = 1
3

 m 2Nu−  

24- mfpr fp=k dh lgk;rk ls Hkkih; vklou dh izfØ;k 

dh O;k[;k dhft,A 

25- bZFkj 1 × 105 Pa nkc ij 306 K ij mcyrk gSA  

9.85 × 103 Pa nkc ij ;g fdl rki ij mcysxk \ 

fn;k gS fd bZFkj ds ok"iu dh eksyh; ,UFkSYih  

2.74 × 104 J mol–1 gSA 

26- 0.27 M Cr2(SO4)3 ds 500 cm3 ls 3 A dh 

fo|qr/kjk izokfgr djus ij lHkh Cr3+ vk;uksa ds 

foltZu ds fy, vko';d le; ifjdfyr dhft,A 
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27- 0.1 M HF (tyh;) ds 0.0025 dm3 foy;u esa  

1 × 10–3 kg NaF feykus ij pH esa ifjorZu 

ifjdfyr dhft,A 

HF (tyh;) ds fy, Ka = 7.2 × 10–4 vkSj NaF 

dk eksyj nzO;eku = 0.042 kg gSA  

28- (d)  mfpr mnkgj.k nsrs gq, LoksRizsj.k dh O;k[;k 

dhft,A 

([k)  jklk;fud vkS|ksfxdh esa mRizsjdksa ds dksbZ nks 

vuqiz;ksx fyf[k,A 

 
 
 
 
 
 
 
 

CHE-04   


