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D–3557 

B. Sc. (Part I) EXAMINATION, 2020 

(New Course) 

CHEMISTRY 

Paper Third 

(Physical Chemistry) 

Time : Three Hours ]  [ Maximum Marks : 34 

uksV % izR;sd bdkbZ ls ,d iz’u dk p;u djrs gq,] lHkh ik¡p iz’uksa ds 

mŸkj nhft,A dSydqysVj dk iz;ksx izfrcfU/kr gSA y?kqx.kd 

lkj.kh dk mi;ksx fd;k tk ldrk gSA 

 Attempt all the five questions, selecting one question 

from each Unit. Use of calculator is prohibited. Log table 

can be used.   

bdkbZ&1 

(UNIT—1) 

1- ¼v½ 
4 3
2

x dx  dk eku gksxk %  1 

(i) 60 

(ii) 40 

(iii) 20 

(iv) 10 
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The value of 
4 3
2

x dx  will be : 

(i) 60 

(ii) 40 

(iii) 20 

(iv) 10 

¼c½ fl) dhft, fd % 3 

3. sin 3 cosx x  

dk 
6

x


  ij mfPp”B eku gSA   

Prove that the maximum value of : 

3. sin 3 cosx x  

is at 
6

x


 . 

¼l½ ;fn %   3 

0 2 3
A

2 1 4

 
  
 

  

rFkk           
7 6 3

B
1 4 5

 
  
 

 

rks 3A – B dk eku Kkr dhft,A   
If :  

0 2 3
A

2 1 4

 
  
 

 

and                 
7 6 3

B
1 4 5

 
  
 

 

then find the value of 3A – B. 
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vFkok 
(Or) 

¼v½ (x + 3 sin x) dk vody xq.kkad gksxk % 1 

(i) (1 + 3 cos x) 

(ii) (0 + 3 sin x) 

(iii) 3 cos x 

(iv) 3 sin x 

The differential coefficient of (x + 3 sin x) will be : 

(i) (1 + 3 cos x) 

(ii) (0 + 3 sin x) 

(iii) 3 cos x 

(iv) 3 sin x 

¼c½ y?kqx.kd lkj.kh dk fcuk mi;ksx fd;s eku Kkr dhft, % 2 

10 10 10
1

log 40 log 20 log 64
2

    

Evaluate without using log table : 

10 10 10
1

log 40 log 20 log 64
2

   

¼l½ ljy js[kk 3x + 5y – 9 = 0 esa <ky rFkk var%[k.M Kkr 

dhft,A   2 

Find out slope and intercept of the straight line : 

3x + 5y – 9 = 0 

¼n½ lkFkZd vad ,oa muds vuqiz;ksx dks la{ksi esa fyf[k,A 2 

Write down significant figures and their application in 

brief.  
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bdkbZ&2 

(UNIT—2) 

2- ¼v½ ckW;y rkiØe ds fy, O;atd gS % 1 

(i) T
R.b
a

b
   

(ii) 
2

T
Rb

a

b
  

(iii) 
8

T
27 Rb

a

b
  

(iv) 
R

T
2b

b

a
  

Expression for Boyle’s temperature is : 

(i) T
R.b
a

b
   

(ii) 
2

T
Rb

a

b
  

(iii) 
8

T
27 Rb

a

b
  

(iv) 
R

T
2b

b

a
  

¼c½ xSlksa ds fy, v.kqxfr lehdj.k 21
PV

3
mn v  dh O;qRifŸk 

dhft,A   3  

Derive kinetic molecular equation 21
PV

3
mn v  for 

gases.  
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¼l½ fl) dhft, % 3 

(i) 
RT

8P
c

c
b  

(ii) 
P V 3

RT 8
c c

c
    

Prove that : 

(i) 
RT

8P
c

c
b  

(ii) 
P V 3

RT 8
c c

c
  

vFkok 

(Or) 

¼v½ 2CO  xSl ds ØkfUrd rki dk eku gS % 1 

(i) 21.1°C 

(ii) 41.1°C 

(iii) 31.1°C 

(iv) 35.1°C 

The value of critical temperature of 2CO  gas is : 

(i) 21.1°C 

(ii) 41.1°C 

(iii) 31.1°C 

(iv) 35.1°C 
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¼c½ fdlh xSl ds fy, ok.Mj okYl fu;rkad fuEufyf[kr gaS % 3 

   a = 4.1 ok;qe.Myh; yhVj2 eksy –2 

   b = 0.04 yhVj eksy –1 

P ,c Vc  ,oa Tc  ds ekuksa dh x.kuk dhft,A fn;k gqvk gS % 

R = 0.082 yhVj ok;qe.Myh; dsfYou –1 eksy –1A  

For a gas the van der Waals constants are as follows : 

   a = 4.1 atm litre2 mole–2 

   b = 0.04 litre mole–1 

Calculate the value of P ,c Vc  and Tc . Given that : 

R = 0.082 litre atm. sphere kelvin–1 mole–1. 

¼l½ eSDlosy ds forj.k fu;e ls (i) vkSlr osx (ii) oxZ ek/; ewy 
osx dk fu/kkZj.k dhft,A  3 

Evaluate (i) average velocity (ii) root mean square 
velocity from Maxwell’s distribution law.   

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ^iSjkdksj* [P] ds fy, dkSu&lk lgh gS \ 1 

(i) 
1

2
M

[P] .
D

   

(ii) 
1

4
M

[P] .
D

   

(iii) 
1

6
M

[P] .
D

    

(iv) 
1

8
M

[P] .
D
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Which is correct for ‘Parachor’ ? 

(i) 
1

2
M

[P] .
D

   

(ii) 
1

4
M

[P] .
D

   

(iii) 
1

6
M

[P] .
D

    

(iv) 
1

8
M

[P] .
D

   

¼c½ ‘;kurk xq.kkad ls vki D;k le>rs gSa \ ‘;kurk xq.kkad Kkr 

djus dh ^vksLVokYM* fof/k dk o.kZu dhft,A  3 

What do you understand by Viscosity Coefficient ? 

Describe ‘Ostwald’ method for determination of 

viscosity coefficient.  

¼l½ HkkSfrd ,oa jklk;fud vf/k’kks”k.k D;k gSa \ buesa izeq[k vUrj 

dks fyf[k,A  3 

What are physical and chemical adsorption ? Write 

down their main difference.  

vFkok 

(Or) 

¼v½ dksgjk gksrk gS % 1 

(i) gkbMªkslkWy 
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(ii) ,YdkslkWy 

(iii) csUtkslkWy 

(iv) ,jkslkWy 

Fog is : 

(i) Hydrosol  

(ii) Alcosol  

(iii) Benzosol  

(iv) Aerosol  

¼c½ nzoksa esa varjxq.kd cyksa ij ,d fVIi.kh fyf[k,A 3 

Write a note on intermolecular forces in liquid.  

¼l½ tSy D;k gaS \ tSy cukus dh fof/k rFkk muds xq.kksa dk o.kZu 

dhft,A   3 

What are gels ? Describe the method of preparation 

and properties of gel.  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ;fn fdlh fØLVy ds okbl vad 2 : 4 : 3 gSa] rks mlds feyj 

vad gksaxs %      1 

(i) 432 

(ii) 634 

(iii) 436 

(iv) 643 
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If Weiss indices of any crystal is 2 : 4 : 3, its Miller 

indices will be : 

(i) 432 

(ii) 634 

(iii) 436 

(iv) 643 

¼c½ X-fdj.ksa fØLVy }kjk foofrZr D;ksa gksrh gSa \ czSx lehdj.k dh 

O;qRifŸk dhft,A  3 

Why are X-rays diffracted by crystal ? Derive Bragg’s 

equation.  

¼l½ var%[k.M dh ifjes;rk dk fu;e D;k gS \ ,d ry X, Y ,oa Z 

v{kksa ij 4a, 3b ,oa 3c var%[k.M Øe’k% cukrk gS] tgk¡ a, b 

,oa  c ekud ry }kjk dkVs x;s var%[k.M gSaA feyj vad Kkr 

dhft,A   2 

What is law of rationality of intercepts ? A plane 

makes 4a, 3b and 3c intercepts along X, Y and Z axis 

respectively, where a, b and c are the intercept by the 

standard plane. Calculate the Miller indices.  

vFkok 
(Or) 

¼v½ NaCl fØLVy esa izR;sd +Na f?kjk jgrk gS % 1 

(i) 4 Cl  ls 
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(ii) 5 Cl  ls 

(iii) 8 Cl  ls 

(iv) 6 Cl  ls 

In NaCl crystal each +Na  is surrounding with : 

(i) 4 Cl  

(ii) 5 Cl  

(iii) 8 Cl  

(iv) 6 Cl    

¼c½ fØLVy esa mifLFkr fofHkUu izdkj ds lefefr rRoksa dks  

le>kb,A  3 

Explain different types of elements of symmetry in 

crystal.  

¼l½ Qyd dsfUnzr ?kuh; bdkbZ lsy dk fp= cukb,A bl bdkbZ 

lsy esa mifLFkr ijek.kqvksa dh la[;k Kkr dhft,A  2 

Draw face centered cubic unit cell. Calculate the 

number of atoms per unit cell in it.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ rsy ds gkbMªkstuhdj.k esa iz;qDr mRizsjd gS % 1 

(i) 2 5V O  

(ii) Fe 

(iii) Ni 

(iv) Pt  
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Catalyst used for hydrogenation of oil is : 

(i) 2 5V O  

(ii) Fe 

(iii) Ni 

(iv) Pt 

¼c½ f}rh; dksfV dh fØ;k ds fy, lekdfyr osx lehdj.k O;qRiUu 
dhft,] tcfd nksuksa vfHkdkjdksa dh izkjfEHkd lkUnzrk vleku 
gksA    3 
Derive integrated rate equation for second order 
reaction, when initial concentration of both the 
reactants is different.  

¼l½ ‘kwU; dksfV vfHkfØ;k ls vki D;k le>rs gSa \ ‘kwU; dksfV 
vfHkfØ;k ds fy, lekdfyr osx lehdj.k O;qRiUu dhft,A 
,slh vfHkfØ;kvksa ds nks mnkgj.k nhft,A  3 
What is meant by zero order reaction ? Derive 
integrated rate equation for zero order reaction. Give 
two examples of such reactions.  

vFkok 
(Or) 

¼v½ f}rh; dksfV vfHkfØ;k esa v)Z vk;qdky dk eku gS % 1 

(i) 
1

K
 

(ii) 
1

K a
 

(iii) 
K

a
 

(iv) 
1

.Ka
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The value of half-life period in second order reaction is : 

(i) 
1

K
 

(ii) 
1

K a
 

(iii) 
K

a
 

(iv) 
1

.Ka
 

¼c½ vfHkfØ;k dh xfr ls vki D;k le>rs gSa \ vfHkfØ;k nj dks 
izHkkfor djus okys dkjd D;k gSa \ le>kb,A  3 

What do you understand by the rate of a reaction ? 
What are the factors affecting the rate of reaction ? 
Explain.  

¼l½ ^laØe.k voLFkk fl)kUr* dks le>kb,A 2 

Explain ‘transition state theory’.  

¼n½ ^Lo&mRizsj.k* dks mnkgj.k nsdj ifjHkkf”kr dhft,A 1 

Define ‘auto-catalysis’ with example. 
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