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DD–2707 

B. Sc./B. Sc. B. Ed. (Part II) 

EXAMINATION, 2020 

CHEMISTRY 

Paper Third 

(Physical Chemistry)  

Time : Three Hours 

Maximum Marks : 34 

uksV %uksV %uksV %uksV %    lHkh ik¡pik¡pik¡pik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d ,d ,d ,d iz’u    
djuk vfuok;Z gSA ykWx Vscy dk mi;ksx fd;k tk ldrk 
gSA 

 Attempt all the five questions. One question from each 

Unit is compulsory. Log table is allowed. 

bdkbZbdkbZbdkbZbdkbZ&&&&1111    

(UNIT—1) 

1- ¼v½ xgu o foLrh.kZ xq.k dh ifjHkk”kk fyf[k,A 1 

Define extensive and intensive properties. 

¼c½ twy&FkkWelu xq.kkad D;k gS \ twy&FkkWelu xq.kkad ds fy, 
O;atd O;qRiUu dhft,A 3 

What is Joule-Thomson coefficient ? Derive an 

expression for Joule-Thomson coefficient. 
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¼l½ fuEufyf[kr vk¡dM+ksa dh lgk;rk ls gkbMªkstu ,oa 

vkWDlhtu ds la;ksx ds cuh 4CH  dh laHkou ,UFkSYih dk 

ifjdyu dhft, % 3 

(i) C + O2 = CO2 ; 1H 97000∆ = −  dS- 

(ii) 2H2 + O2 = 2H2O; 2H 136800∆ = −  dS- 

(iii) CH4 + 2O2 = CO2 + 2H2O; 3H 212000∆ = −  dS- 

Calculate the heat of formation for CH4 (made by 

the combination of H hand O) by given data : 

(i) C + O2 = CO2 ; 1H 97, 000∆ = −  (cal.) 

(ii) 2H2 + O2 = 2H2O; 2H 136800∆ = −  (cal.) 

(iii) CH4 + 2O2 = CO2 + 2H2O; 3H 212000∆ = −  (cal.) 

vFkokvFkokvFkokvFkok    
(Or) 

¼v½ O;qRØe.k rki dh ifjHkk”kk fyf[k,A 1 

Define inversion temperature. 

¼c½ #)ks”e mRØe.kh; izØe esa vafre rkieku izkIr djus ds 
fy, T  vkSj V  esa O;atd izkIr dhft,A 3 

Derive an expression for relation between T and V 

in reversible adiabatic expansion. 

¼l½ 25 C°  ij fdlh vkn’kZ xSl ds lerkih mRØe.kh; fof/k 

ls fd, x, izlkj esa 2 eksy xSl dk vk;ru 5 yhVj ls 

10 yhVj gks tkrk gSA ,q w  rFkk U∆  dh x.kuk 

dhft,A [fn;k gS % log 2 = 0.3010] 3 
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At 25°C the volume of 1 ml of an ideal gas increases 

from 5 litres to 10 litres, in isothermal reversible 

process. Calculate q, w and ∆U. [Given : log  

2 = 0.3010]. 

bdkbZbdkbZbdkbZbdkbZ&&&&2222    

(UNIT—2) 

2- ¼v½ dk;Z Qyu dks ifjHkkf”kr dhft,A 1 

Define work function. 

¼c½ fuEufyf[kr dk Å”ekxfrd O;qRiUu dhft, % 3 

(i) dG = – SdT 

(ii) dG = VdP – SdT 

Derive the following thermodynamically : 

(i) dG = – SdT 

(ii) dG = VdP – SdT 

¼l½ uULVZ Å”ek izes; dk o.kZu dhft,A 3 

Explain the Nernst Heat theorem. 

vFkokvFkokvFkokvFkok    
(Or) 

¼v½ dkuksZ izes; D;k gS \ 1 

What is Carnot Theorem ? 

¼c½ fuEufyf[kr esa varj Li”V dhft, % 3 

(i) Lor% vkSj vLor% izØe 

(ii) eqDr ÅtkZ vkSj dk;Z Qyu 

Write differences between the following : 

(i) Spontaneous and non-spontaneous process 

(ii) Free energy and work function 
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¼l½ 2-5 eksy vkn’kZ xSl dk vk;ru 27°C ij 2 yhVj ls 
izlkj gksdj 20 yhVj gksrk gSA izØe esa gksus okys ,UVªkWih 
ifjorZu dh x.kuk dhft,A 3 

¼fn;k gS % R = 8.314 twy] log10 = 1½ 

The volume of an 2.5 mole ideal gas increases from 

2 litres to 20 litres, at 27°C. Calculate change in 

entropy in this process. 

(Given : R = 8.314 joule, log10 = 1). 

bdkbZbdkbZbdkbZbdkbZ&&&&3333    

(UNIT—3) 

3- ¼v½ la?kfur izkOkLFkk fu;e dk lehdj.k fyf[k,A 1 

Write an expression for condensed phase rule. 

¼c½ lok±xle ,oa vlok±xle xyukad fcUnqvksa dks mnkgj.k 
lfgr le>kb,A 3 

Explain congruent and incongruent melting points 

with examples. 

¼l½ Pb-Ag ¼ysM&flYoj½ ra= dk izkoLFkk vkjs[k cukdj] 
vtsZUVhQsjl ysM ds fojtrhdj.k dks le>kb,A 3 
Draw phase diagram of lead-silver system and 

explain desilverisation of argentiferous lead. 

vFkokvFkokvFkokvFkok    
(Or) 

¼v½ Økafrd foy;u rkiØe dks ifjHkkf”kr dhft,A 1 
Define critical solution temperature. 

¼c½ lYQj ra= dk ,d ukekafdr fp= cukdj f=d fcUnqvksa 
dk o.kZu dhft,A 3 
Draw a labelled diagram of sulphur system and 

describe triple points.  
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¼l½ QhukWy&ty ra= dk lfp= o.kZu dhft,A 3 

Describe phenol-water system with diagram. 

bdkbZbdkbZbdkbZbdkbZ&&&&4444    
(UNIT—4) 

4- ¼v½ fof’k”V pkydrk dh ifjHkk”kk fyf[k,A 1 
Define specific conductance. 

¼c½ xfreku lhek fof/k ls H+  vk;u ;k fdlh vU; vk;u 
dk vfHkxeukad dSls Kkr fd;k tkrk gS \ 3 
How transport number of H

+
 ion or any other ion 

can be determined by moving boundary method ? 

¼l½ fuEufyf[kr vk¡dM+ksa dh lgk;rk ls Na+  dk vfHkxeukad 
Kkr dhft, % 
NaCl  foy;u dh lkanzrk =  1-000 N ] lwpd fo|qr 
vi?kV~; 2CdCl  dh lkanzrk 0.80N ] fo|qr /kkjk dh 
‘kfDr =  0-0142 ,Eih;j] nzo lhek ds pyus dk le; =  
2000 lsd.M rFkk lhek ds pyus ls vk;ru esa fOkLFkkiu 
=  0-25 ?ku lseh-A 3 
Determine transport number of Na

+
 from the 

following data : 

Concentration of NaCl solution = 1.000 N, 

concentration of indicator electrolyte CdCl2 =  

0.80 N, strength of electricity = 0.0142 ampere, time 

taken in moving liquid boundary = 2000 sec. and 

volume displaced when boundary moved = 0.25 c. c. 

vFkokvFkokvFkokvFkok    
(Or) 

¼v½ izcy fo|qrvi?kV~; ds fy, fMckbZ&gdy&vksulkxj 
lehdj.k fyf[k,A 
Write Debye-Huckel-Onsager equation for strong 

electrolytes. 1 
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¼c½ lsy fLFkjkad D;k gS \ fdlh lsy dk fLFkjkad dSls Kkr 
fd;k tkrk gS \ 3 

What is cell constant ? How is cell constant 

determined ? 

¼l½ HCN ds 1 M foy;u esa H+ vk;u lkanzrk ifjdfyr 
dhft,] ;fn HCN dk fo;kstu fLFkjkad 104 10−×  gksA 3  

Calculate the H
+
 ion concentration in 1 M solution of 

HCN, if dissociation constant of HCN is 4 × 10
–10
. 

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- ¼v½ fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 4 

(i) {kkjh; cQj 

(ii) fDougkbMªksu bysDVªksM 

Write short notes on the following : 

(i) Basic buffer 

(ii) Quinhydrone electrode 

¼c½ fuEufyf[kr lsy dk G°∆  dk eku 25°C ij ifjdfyr 
dhft, %  2 

Cd/Cd
2+
//Cu

2+
/Cu 

fn;k gS % 

Cd /Cd
E° 0.403V++ = −   

E°Cu++/Cu = – 0.337 V  

Determine the G°∆  of the following cell at 25°C :  

Cd/Cd
2+
//Cu

2+
/Cu  

Given :  

Cd /Cd
E° 0.403V++ = −   

E°Cu++/Cu = – 0.337 V  
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vFkokvFkokvFkokvFkok    
(Or) 

¼v½ ^lkanz.k lsy* dks ifjHkkf”kr dhft,A vfHkxeu lfgr 
lkanz.k lsy ds fy, ,d O;atd LFkkfir dhft,A 4 
Define ‘Concentration cell’. Derive an expression 

for ‘concentration cell with transportation. 

¼c½ fn, gq, lsy dk 25°C ij e.m.f. 0.536 oksYV gSA 
fuEufyf[kr vfHkfØ;k ds fy, eqDr ÅtkZ ifjorZu 
ifjdfyr dhft, % 2 

Pb|PbCl2(s)|KCl(m)|Hg2 Cl2(s)|Hg 

The e. m. f. is 0.536 volt for the given cell at 25°C. 

Calculate the G°∆  value for the following reaction : 

Pb|PbCl2(s)|KCl(m)|Hg2 Cl2(s)|Hg 
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