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Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA  

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section ‘A’ contains four (04) long answer type 

questions of nine and half (9 1
2

) marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<s ukS ¼9 1
2
½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. Write down operator derivation of Schrödinger wave 

equation. Mention the importance of Schrödinger 

equation.    

JksfMatj rjax lehdj.k dh vkWijsVj O;qRifŸk dhft,A 

JksfMatj lehdj.k ds egRo dk mYys[k dhft,A  

2. What is meant by rotational, vibrational-rotational and 

electronic band spectra ? Discuss briefly the origin of 

these spectra.   

?kw.khZ] dEifud&?kw.khZ o bysDVªkWfud cS.M LisDVªk ls vki D;k 

le>rs gSa \ la{ksi esa bu LisDVªeksa dh mRifŸk dh foospuk 

dhft,A  

3. Write a note on various applications of fluorescence 

and phosphorescence.   

izfrnhfIr ,oa LQqjnhfIr ds vuqiz;ksxksa ij ,d fVIi.kh 

fyf[k,A  

4. Describe a method for determining molecular weight 

of a solute by depression of freezing point and also 

prove that depression of freezing point is a colligative 

property.  

fgekad eas voueu ds vk/kkj ij foys; dk v.kq Hkkj Kkr 

djus ds fy, ,d O;atd dh O;qRifŸk dhft, rFkk ;g 

n’kkZb, fd fgekad esa voueu ,d v.kqla[; xq.k/keZ gSA  
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Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section ‘B’ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA  

1. What is de-Broglie hypothesis ? How is de-Broglie 

equation experimentally verified ?  

fM&czksXyh ifjdYiuk D;k gS \ fM&czksXyh lehdj.k dSls 

larq”V gksrk gS \ 

2. Write a note on ideal and non-ideal solutions.  

vkn’kZ ,oa vukn’kZ foy;u ij ,d fVIi.kh fyf[k,A  

3. How do you explain the action of magnetic field on 

diamagnetic and paramagnetic substances ?  

izfrpqEcdh; rFkk vuqpqEcdh; inkFkksZa ij pqEcdh; {ks= ds 

izHkko dh vki fdl izdkj O;k[;k djsaxs \ 

4. Define and explain quantum efficiency.  

Dok.Ve yfC/k dks ifjHkkf”kr ,oa Li”V dhft,A  

5. What is microwave (rotational) spectroscopy ? How is 

it differ from IR spectroscopy ?  

lw{erjax ¼?kw.khZ½ LisDVªksLdksih D;k gS \ ;g fdl izdkj 

vojDr i.kZiV~V ls fHkUu gS \ 
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6. The internuclear distance (i. e. bond length) of CO 

molecule is 1.13 Å. Calculate the energy is joule and 

eV. The atomic mass are : 12 26C 1.99 10 kg  and

16O  122.66 10 kg.    

dkcZu eksuksvkWDlkbM v.kq dh vUr%ukfHkd nwjh ¼cU/k yEckbZ½ 

1.13Å gSA ÅtkZ dk eku twy ,oa bysDVªkWu oksYV esa Kkr 

dhft,A ijek.kq Hkkj bl izdkj gSa %12 26C 1.99 10  fdxzk- 

,oa 16O  122.66 10
 
fdxzk-A 

7. Write a note on colligative properties.  

v.kqla[; xq.k/keZ ij ,d fVIi.kh fyf[k,A  

8. Define reverse osmosis and give its applications.  

mRØe ijklj.k dks ifjHkkf”kr dhft, ,oa blds vuqiz;ksxksa 

dks fyf[k,A  

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section ‘C’ contains ten (10) objective type 

questions of half 1
2

 mark each. All the questions 

of this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk 1
2

 vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Choose the correct answer : 

lgh mŸkj dk p;u dhft, % 

1. Of the following the electromagnetic radiation with 

maximum wavelength is :  

(a) Ultraviolet  
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(b) Radiowaves  

(c) X-ray  

(d) Infrared  

fdl fo|qrpqEcdh; fofdj.k dh rjaxnS?;Z vf/kdre gS \ 

¼v½ ijkcSaxuh 

¼c½ jsfM;ksrjaxsa 

¼l½ ,Dl&js 

¼n½ vojDr 

2. Spectrum produced due to transition of an electron 

from M to L shell is :  

(a) Absorption  

(b) Emission  

(c) X-rays  

(d) Continuous  

,d bysDVªkWu ds ,e- dks’k ls ,y- dks’k esa laØe.k ds dkj.k 

mRiUu LisDVªe gS % 

¼v½ vo’kks”k.k  

¼c½ mRltZu  

¼l½ ,Dl&js 

¼n½ lrr~ 

3. Oxygen molecule is :  

(a) Paramagnetic  

(b) Diamagnetic  

(c) Ferromagnetic  

(d) Antiferromagnetic  
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vkWDlhtu v.kq gS % 

¼v½ vuqpqEcdh;  ¼c½ izfrpqEcdh;  

¼l½ ykSgpqEcdh;  ¼n½ izfrykSgpqEcdh;  

4. The selection rule for the rotational spectra is :  

(a) J = +1 (b) J = –1 

(c) J = 1 (d) J = 0 

?kw.khZ LisDVªe ds fy, p;u fu;e gS % 

¼v½ J = +1 ¼c½ J = –1 

¼l½ J = 1 ¼n½ J = 0 

5. The de-Broglie wavelength of an electron is 600 nm. 

The velocity of electron is (h = 6.6 × 3410 J-s, 

m = 9.0 × 310  kg) : 

(a) 5 11.1 10 ms   (b) 3 11.8 10 ms   

(c) 3 15.4 10 ms   (d) 3 11.1 10 ms   

,d bysDVªkWu dh fM&czksXyh rjaxnS?;Z 600 uSuksehVj gSA bysDVªkWu 

dk osx gS (h = 6.6 × 3410 J-s, m =9.0 × 310  kg)  : 

¼v½ 5 11.1 10 ms  ¼c½ 3 11.8 10 ms  

¼l½ 3 15.4 10 ms
 

¼n½ 3 11.1 10 ms  

6. Which of the following is a colligative property ?  

(a) Molar refractivity  

(b) Optical rotation  

(c) Depression in freezing point   

(d) Viscosity  
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fuEufyf[kr esa ls dkSu ,d v.kqla[; xq.k/keZ gS \ 

¼v½ eksyj viorZdrk  

¼c½ izdkf’kd ?kw.kZu 

¼l½ fgekad esa voueu  

¼n½ foLdkflrk  

7. Optical activity is :  

(a) An additive property  

(b) A constitutive property  

(c) Both an additive and constitutive property  

(d) None of the above  

izdkf’kd fØ;k’khyrk gS % 

¼v½ ,d ;ksxkRed xq.k  

¼c½ ,d la?kVukRed xq.k  

¼l½ ;ksxkRed o la?kVukRed nksuksa xq.k 

¼n½ mi;qZDr esa ls dksbZ ugha 

8. One einstein is given by :  

(a) 
2N C

E
h

   (b) 
2

N C
E

h
   

(c) 
N C

E
h

   (d) 
N

E
C

h
   

,d vkbUlVhu dk eku gS % 

¼v½ 
2N C

E
h

 

¼c½ 
2

N C
E

h
 

¼l½ 
N C

E
h

 

¼n½ 
N

E
C

h
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9. Ideal solution is formed by :  

(a) Benzene and toluene  

(b) Haxane and heptane 

(c) Chlorobenzene and bromobenzene  

(d) All of the above  

vkn’kZ foy;u curk gS % 

¼v½ csathu vkSj VkWyqbZu ls 

¼c½ gSDtsu vkSj gSIVsu ls 

¼l½ Dyksjkscasthu vkSj czksekscasthu ls 

¼n½ mi;qZDr lHkh ls 

10. Which of the following precipitates acts as a 

semipermeable membrane ?  

(a) Copper ferrocyanide  

(b) Barium oxalate  

(c) Calcium sulphate  

(d) Nickel phosphate  

fuEufyf[kr vo{ksiksa esa v)ZikjxE; f>Yyh ds :i esa dkSu 

dk;Z djrk gS \ 

¼v½ dkWij Qsjkslk;ukbM  

¼c½ csfj;e vkWDtysV  

¼l½ dSfY’k;e lYQsV  

¼n½ fufdy QkWLQsV  
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