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Bachelor of Science (BSC-12/16) 

Third Year, Examination, 2018 

Time : 3 Hours   Max. Marks : 40 

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 (9
1

2
) vad fu/kkZfjr gSaA 

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

gSaA 

1. Write the Schrödinger wave equation and explain the 

meaning of various terms. Also write the equation in 

the terms of Laplacian operator. 

JksÇMtj rjax lehdj.k fyf[k, o fofHkUu inksa ds vFkZ 

le>kb,A lehdj.k dks ykIykf’k;u vkWijsVj ds inksa esa Hkh 

fyf[k,A 

2. What is Raman Spectrum ? How will you explain 

Rayleigh lines, Stokes lines and anti-stokes lines in 

Raman spectrum ? 

jeu LisDVªe D;k gS \ jeu LisDVªe esa fjys js[kk,¡] LVksDl 

js[kk,¡ o ,UVh&LVksDl js[kkvksa dh foospuk dhft,A 

3. Explain, what is photosensitization and give at least 

five examples in which a role of photosensitizer is 

involved in a chemical processes. 

izdk’klqxzkghdj.k D;k gS] Li”V dhft, vkSj fdlh 

jklk;fud izfØ;k esa izdk’klqxzkghdkjd dh Hkwfedk dks de 

ls de ik¡p mnkgj.kksa }kjk le>kb,A 

4. Derive the relation between elevation of boiling point 

the molecular weight of solute on the bases of 

Thermodynamics. 

Å”ekxfrdh ds vk/kkj ij DoFkukad esa mUu;u ,oa foys; ds 

v.kq Hkkj ds e/; lEcU/k LFkkfir dhft,A 
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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. Write all the postulates of quantum mechanism. 

DokUVe ;kaf=dh dh lHkh vo/kkj.kkvksa dks fyf[k,A 

2. State and explain Vant Hoff factor. 

ok.V gkWQ dkjd dks crkb, ,oa le>kb,A 

3. Explain how p-dichlorobenzene has zero dipole 

moment while p-hydroxybenzene has a definite value. 

iSjkMkbDyksjkscsUthu dk f}/kzqovk?kw.kZ ‘kwU; gS tc fd 

iSjkgkbMªksDlhcsathu ds f}/kzqo vk?kw.kZ dk ,d fuf’pr eku 

gksrk gS] Li”V dhft,A 

4. Write a note on lows of photochemistry. 

izdk’kjlk;u ds fu;eksa ij ,d fVIi.kh fyf[k,A 

5. Write the expression for the vibration energy of a 

diatomic molecule taking it as simple harmonic 

oscillator. Represent the vibrational energy level of 

such a molecule diagrammatically.  
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f}ijek.kqfod v.kq ls lkekU; vkorhZ nksyd ysrs gq, dEiu 

ÅtkZ dk O;atd fyf[k,A bl v.kq ds dEifud ÅtkZ Lrj 

dks js[kkfp= ls iznf’kZr dhft,A 

6. Define reverse osmosis and give its applications. 

mRØe ijklj.k dks crkb, ,oa blds vuqiz;ksxksa dks Hkh 

fyf[k,A 

7. A sample of gaseous HI was irradiated by light of 

wavelength 25.37 nm when 307 J of energy was to 

decompose 1.30 × 10
–3

 moles of HI. Calculate the 

quantum yield for the dissociation of HI. 

,d xSlh; H I  ds uewus dks 35-37 nm ds rjaxnS?;Z }kjk 

fofdjf.kr fd;k x;kA tc HI ds 1.30 × 10
–3
 eksy 

vi?kfVr gksrs gSa] rks 307 J ÅtkZ dh vko’;drk gksrh gSA 

HI ds fo;kstu ds fy, Dok.Ve yfC/k dh x.kuk dhft,A 

8. Write a note on fluorescence. 

izfrnhfIr ij ,d fVIi.kh 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. 
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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 pqfu,A 

1. The fundamental vibration frequencies in the IR 

spectrum of CO2 are : 

(a) 1 

(b) 2 

(c) 3 

(d) 4 

dkcZu MkbvkWDlkbM ds vojDr i.kZiê esa ewy dEiu vko`fŸk 

gS % 

¼v½ 1 

¼c½ 2 

¼l½ 3 

¼n½ 4 

2. ―Good absorbers are good emitters.‖ This statement is 

known as : 

(a) Kirchhoff‘s law 

(b) Stefan‘s law 

(c) Planck‘s law 

(d) Wien‘s law 
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ßvPNs vo’kks”k.k vPNs mRltZd gksrs gSaAÞ ;g dFku gS % 

¼v½ fdjpkWQ dk fu;e 

¼c½ LVhQu dk fu;e 

¼l½ Iykad dk fu;e 

¼n½ ohu dk fu;e 

3. The number of moles of solute per kilogram of the 

solvent is called : 

(a) Formality 

(b) Normality 

(c) Molarity 

(d) Molality 

,d fdyksxzke esa mifLFkfr foys; ds eksyksa dh la[;k dks 

dgrs gSa % 

¼v½ QkWeZyrk 

¼c½ ukWeZyrk 

¼l½ eksyjrk 

¼n½ eksyyrk 

4. The magnetic movement   is given by the formula in 

which ‗n‘ is the number of unpaired electrons : 

(a)  2n n      

(b)  1n n      

(c)  2n n      

(d)  1n n      



 [ 7 ] S-694 

 A-49 P. T. O. 

pqEcdh; vk?kw.kZ dk lw= gS] ftlesa ‗ ‘n  v;qfXer bysDVªkWuksa 

dh la[;k gS % 

¼v½  2n n     

¼c½  1n n     

¼l½  2n n     

¼n½  1n n     

5. One Einstein energy is : 

(a) 5
2 .8 5 9

E 1 0


 cal mol
–1 

(b) 5
2 .8 5 9

E 1 0


 kcal mol
–1

 

(c) 5
2 .8 5 9

E 1 0


 J mol
–1

 

(d) 5
2 .8 5 9

E 1 0


 kJ mol
–1

 

,d vkbUlVhu ÅtkZ dk eku gS % 

¼v½ 5
2 .8 5 9

E 1 0


 cal mol
–1 

¼c½ 5
2 .8 5 9

E 1 0


 kcal mol
–1
 

¼l½ 5
2 .8 5 9

E 1 0


 J mol
–1
 

¼n½ 5
2 .8 5 9

E 1 0


 kJ mol
–1
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6. Classical mechanics does not provide satisfactory 

explanation for the following : 

(a) Black body radiation 

(b) Photoelectric effect 

(c) Heat capacities of solids 

(d) All of the above 

Dykfldy ;kaf=dh fuEufyf[kr esa ls fdldks iw.kZ :i ls 

Li”V ugha djrh gS \ 

¼v½ CySd ckWMh fofdj.k 

¼c½ izdk’kfo|qr izHkko 

¼l½ Bksl dh Å”ek /kkfjrk 

¼n½ mi;qZDRk lHkh 

7. Which of the following will show pure rotational 

spectra ? 

(a) CO 

(b) O2 

(c) H2 

(d) N2 

fuEufyf[kr esa ls dkSu ‘kq) ?kw.khZ LisDVªe iznf’kZr djsxk \ 

¼v½ CO 

¼c½ O2 

¼l½ H2 

¼n½ N2 
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8. For a perfectly black body, the absorptive power is : 

(a) 0 

(b) 1 

(c) 0.5 

(d)    

iw.kZ d`f”.kdk ds fy, vo’kks”kh ‘kfDr gksrh gS % 

¼v½ 0 

¼c½ 1 

¼l½ 0-5 

¼n½    

9. Colligative properties of solutions are those properties 

which depends on the : 

(a) Shape of the particles 

(b) Nature of the solvent  

(c) Nature of particles only 

(d) Number of particles only 

foy;uksa ds v.kqla[; xq.k/keZ] os xq.k gaS tks fuHkZj djrs  

gSa % 

¼v½ d.kksa ds vkdkj ij 

¼c½ foyk;d dh izd`fr ij 

¼l½ dsoy d.kksa dh izd`fr ij 

¼n½ dsoy d.kksa dh la[;k ij 
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10. Which one is microwave active ? 

(a) CH3Cl 

(b) CO2 

(c) H2 

(d) O2 

dkSu&lk ekbØksoso ,fDVo gS \ 

¼v½ 
3

C H C l   

¼c½ 
2

C O   

¼l½ 
2

H   

¼n½ 
2

O
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