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D–3602 

B. Sc. (Part I) EXAMINATION, 2020 

(Old 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 ljy js[kk 2x – y = 3 ds fy, izo.krk dk eku gksxk % 1 
(i) –2 

(ii) 
1

2
   

(iii) 
1

2
 

(iv) 2 
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The slope of straight line 2x – y = 3 would be : 

(i) –2 

(ii) 
1

2
   

(iii) 
1

2
 

(iv) 2 

¼c½ ;fn %   3 
2 2 2u x y z    

rks n’kkZb, fd % 

. . . 2
du du du

x y z u
dx dy dz

   . 

If : 

2 2 2u x y z    

then prove that : 

. . . 2
du du du

x y z u
dx dy dz

   . 

¼l½ 
/4

0
sin . cosx x dx


  dk eku Kkr dhft,A 3 

Evaluate : 

/4

0
sin . cosx x dx


  

vFkok 

(Or) 

¼v½ ;fn axy e  gks] rks dy

dx
 dk eku gksxk % 1  

(i) . axa e   
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(ii) 
axe

a
  

(iii) . xa e  

(iv) 
xe

a
 

If axy e , then the value of 
dy

dx
 will be : 

(i) . axa e   

(ii) 
axe

a
  

(iii) . xa e  

(iv) 
xe

a
 

¼c½ fuEukafdr esa ls fdUgha nks esa vUrj dhft, % 3 

(i) buiqV ,oa vkmViqV iz.kkfy;k¡ 

(ii) fuEu  Lrjh; Hkk”kk,¡ ,oa mPp Lrjh; Hkk”kk,¡ 
(iii) flLVe lkW¶Vos;j ,oa ,Iyhds’ku lkW¶Vos;j iz.kkfy;k¡ 
Differentiate any two of the following : 

(i) Input and Output Devices 

(ii) Low level languages and High level languages 

(iii) System software and Application software 

¼l½ fl) dhft, fd % 1
2

1  

log 360 = 3 log 2 + 2 log 3 + log 5 

Prove that : 

log 360 = 3 log 2 + 2 log 3 + log 5 
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¼n½ ‘CHEMISTRY’ ‘kCn ds v{kjksa ls rhu v{kj okys fdrus 

‘kCn cuk, tk ldrs gSa \ 1
2

1  

How many words containing three letters can be made 

with letters of word, ‘CHEMISTRY’ ? 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fuEufyf[kr xSlksa esa fdl xSl dk ewy ek/; oxZ osx dk eku 

fuEure gksxk \     1 

(i) 2SO  

(ii) 2N  

(iii) 2H  

(iv) 2Cl   

Which one has the lowest root mean square velocity 

among the following gases ? 

(i) 2SO  

(ii) 2N  

(iii) 2H  

(iv) 2Cl  

¼c½ la?kê la[;k] la?kê vkof̀Ÿk ,oa ek/; eqDr iFk dks ifjHkkf”kr dj 

muds chp lEcU/k dks fyf[k,A  3 

Define collision number, collision frequency and mean 

free path; write down the inter-relationship between 

them.  
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¼l½ ØkfUrd rki] ØkfUrd nkc ,oa ØkfUrd vk;ru dks ifjHkkf”kr 
dhft, ,oa fl) dhft, fd % 3 

P V8
R .

3 T
c c

c

   

Define critical temperature; critical pressure and 
critical volume and prove that : 

P V8
R .

3 T
c c

c

   

vFkok 
(Or) 

¼v½ fdlh xSl dk ØkfUrd vk;ru cjkcj gksrk gS % 1 

(i) b 

(ii) 2b 

(iii) 3b 

(iv) 4b 

The critical volume of any gas is equal to : 

(i) b 

(ii) 2b 

(iii) 3b 

(iv) 4b 

¼c½ xSlksa ds vkf.od osx forj.k lEcU/kh eSDlosy ds fu;e dh 
xzkQh; O;k[;k nhft,A xSlksa ds vkf.od osx forj.k ij rkiØe 
ds izHkko dks Li”V dhft,A  3 

Give graphical representation of Maxwell’s law of 
distribution of molecular velocity of gases. Explain the 
effect of temperature on distribution of molecular 
velocity of gases.   
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¼l½ twy&FkkWelu izHkko D;k gS \ xSlksa ds nzohdj.k dh ,d fof/k dk 

o.kZu dhft,A  3 

What is Joule-Thomson effect ? Describe one method 

for the liquefaction of gases.   

bdkbZ&3 

(UNIT—3) 

3- ¼v½ fuEufyf[kr esa ls dkSu v.kqla[; xq.k gS \ 1 

(i) v.kq Hkkj 

(ii) ijklj.k nkc 

(iii) iSjkdksj 

(iv) i”̀B ruko 

Which of the following is a colligative property ? 

(i) Molecular weight  

(ii) Osmotic pressure 

(iii) Parachor 

(iv) Surface tension  

¼c½ ruq foy;u esa ok”i nkc ds vkisf{kd voueu dks le>kb,A 

^vksLVokYM rFkk okdj* fof/k ls ok”i nkc voueu ds ekiu dk 

o.kZu dhft,A 3 

Explain relative lowering of vapour pressure in dilute 

solution. Describe ‘Ostwald and Walker’ for the 

measurement of lowering of vapour pressure.   
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¼l½ foy;u esa ^lkUnzrk* O;Dr djus ds fofHkUu rjhdksa dk o.kZu 

mnkgj.k ds lkFk dhft,A 3 

Describe different modes of representing 

‘concentration’ of solution with example.   

vFkok 

(Or) 

¼v½ vkn’kZ foy;u ds fy, dkSu&lk lR; gS \ 1 

(i) mixV 1   

(ii) mixV 0   

(iii) mixV 1   

(iv) mixV 0    

Which is true for ideal solution ? 

(i) mixV 1   

(ii) mixV 0   

(iii) mixV 1   

(iv) mixV 0   

¼c½ jkmYV dk fu;e fyf[k,A jkmYV ds fu;e ls fopyu dk 

foLr̀r o.kZu dhft,A 3 

Write down Raoult’s law. Describe the deviation from 

Raoult’s law in detail.  

¼l½ foy;u dh lfØ;rk vkSj lfØ;rk xq.kkad dks la{ksi esa 

le>kb,A  3 

Explain activity and activity coefficient of solution in 

brief.  
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bdkbZ&4 
(UNIT—4) 

4- ¼v½ ‘kq) nzo gS %     1 

(i) lenSf’kd 

(ii) fo”kenSf’kd 
(iii) f}&viorZukadh 
(iv) mi;qZDr esa ls dksbZ ugha 
Pure liquid is : 

(i) Isotopic  

(ii) Anisotropic  

(iii) Double-refraction  

(iv) None of the above 

¼c½ vUrjkQyu dks.kksa dh fLFkjrk ds fu;e ij ,d laf{kIr fVIi.kh 
fyf[k,A  2 
Write a short note on law of constancy of interfacial 
angles.  

¼l½ dksykWbM~l D;k gSa \ budk oxhZdj.k dSls fd;k tkrk gS \ 
muds xq.kksa dh foospuk dhft,A  3 
What are Colloids ? How are they classified ? Discuss 
their properties.  

vFkok 
(Or) 

¼v½ fuEufyf[kr esa ls dkSu ik;l gS \ 1 
(i) tsy 

(ii) nw/k 
(iii) LVkpZ 
(iv) ok;q 
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Which one is emulsion in the following ? 

(i) Gel 

(ii) Milk 

(iii) Starch 

(iv) Air 

¼c½ FkekZsxzkQh ,oa lkr [k.M lsy dks le>kb,A nzo fØLVy dh nks 

mi;ksfxrkvksa dks fyf[k,A 3 

Explain thermography and seven segment cell. Write 

down the two applications of liquid crystal.  

¼l½ useSfVd nzo fØLVy dh lajpuk ,oa xq.k le>kb,A 2 

Explain the structure and properties of nematic liquid 

crystal.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ‘kwU; dksfV vfHkfØ;k ds osx fLFkjkad dh bdkbZ gS % 1 

(i) yhVj eksy–1 

(ii) yhVj eksy–1 lsd.M–1 

(iii) eksy yhVj–1 lsd.M–1 

(iv) yhVj–1 

The unit of rate constant of zero order reaction is : 

(i) litre mole–1  

(ii) litre mole–1 second–1 

(iii) mole litre–1 second–1 

(iv) litre–1 
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¼c½ f}rh; dksfV dh fØ;k ds fy, lekdfyr osx lehdj.k  
O;qRiUu dhft,] tcfd nksuksa vfHkdkjdksa dh izkjfEHkd lkUnzrk 
leku gSaA  3 

Derive integrated rate equation for second order 
reaction, when initial concentrations of both the 
reactants are equal.  

¼l½ fuEufyf[kr dks Li”V dhft, % 3 

(i) ik’oZ vfHkfØ;k 

(ii) tfVy vfHkfØ;k,¡ 
Explain the following : 

(i) Side reactions 

(ii) Complex reactions 

vFkok 
(Or) 

¼v½ ^mRizsjd* uke izFke ckj fn;k x;k gS % 1 

(i) jnjQksMZ }kjk 

(ii) ySaxewj }kjk 
(iii) xzkge }kjk 
(iv) cthZfy;l }kjk 

The name of ‘catalyst’ was first proposed by : 

(i) Rutherford  

(ii) Langmuir 

(iii) Graham  

(iv) Berzellius 

¼c½ mRizsj.k ds vkS|ksfxd vuqiz;ksxksa dk o.kZu dhft,A 2 

Describe the industrial applications of catalysis.  
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¼l½ ,d vfHkfØ;k 50 feuV esa 50% iw.kZ gksrh gSA ;fn ;g 
vfHkfØ;k izFke dksfV dh gS] rks x.kuk dhft, fd 100 feuV 
ckn fdruk vfHkdkjd ‘ks”k jgsxk \ 2 

A reaction gets 50% completion within 50 minutes. If 
the same reaction belongs to first order, calculate 
amount of reactant left after 100 minutes. 

¼n½ vfHkfØ;k nj dk ^la?kê fl)kUr* le>kb,A 2 

Explain the ‘collision theory’ of reaction rate.  
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