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CHE8741T

M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24

CHEMISTRY

[ Paper : Fourth ]

Group Theory and Spectroscopy

Time Allowed : Three Hours

Maximum Marks : 80

SECTION-A/ [k.M&v       [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

lHkh vkB iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 50 'kCnksas ls vf/kd u gksA
 lHkh iz'uksa ds vad leku gSaA

SECTION-B/ [k.M&c       [Marks :40]

Answer five questions (Maximum 250 words each)

selecting one from each unit. All questions carry equal marks.

izR;sd bdkbZ ls ,d iz'u pqurs gq,] dqy ik¡p iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj
250 'kCnksas ls vf/kd u gksA lHkh iz'uksa ds vad leku gSaA

SECTION-C/ [k.M&l                  [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

fdUgha nks iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 300 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA
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SECTION-A/ [k.M&v

1. (i) What is Centre of Symmetry ?

dsUnz lefefr D;k gS \

(ii) Write the point group of the following Molecules :

(a) cis-H
2
O

2

(b) Boron trifluoride

(c) Methane

(d) Benzene

fuEu v.kqvksa ds fcUnq lewg fyf[k, %

(a) lei{k&H
2
O

2

(b) cksjkWu VªkbZ¶yqvksjkbM

(c) ehFksu

(d) csUthu

(iii) State the Selection rule for Rotational Spectroscopy.

?kw.kZu LisDVªksfefd ds oj.kkRed fu;e crkb,A

(iv) What do you mean by Natural Line Width ?

izkÑfrd js[kk pkSM+kbZ ls vkidk D;k rkRi;Z gS \

(v) What is Photoelectric effect ?

izdk'koS|qr izHkko D;k gS \



CHE8741T/420 Page 3 of 7

[P.T.O.]

(vi) What do you understand by Internal conversion ?

vkarfjd ifjorZu ls vki D;k le>rs gSa \

(vii) How many vibrational degrees of freedom are there in H
2
O molecule ?

H
2
O v.kq esa dEiu dh Lora=rk dh dksfV fdruh gksrh gSa \

(viii) Define 'Multiplication Table' in group theory.

lewg fl)kUr esa ^xq.kkRed lkj.kh* dks ifjHkkf"kr dhft,A

SECTION-B/ [k.M&c

UNIT-I/ bdkbZ-I

2. What do you mean by Similarity transformation ? How is it useful to determine

formation of a class ? Take example of ammonia.

lekurk :ikUrj.k ls vkidk D;k rkRi;Z gS \ ;g fdlh oxZ ds xBu dk fu/kkZj.k djus esa fdl

izdkj mi;ksxh gS \ veksfu;k dk mnkgj.k yhft,A

OR/vFkok

Construct character table of C
2v

 point group for water molecule.

ty ds v.kq ds fy, C
2v 
fcUnq lewg dh pfj= lkj.kh cukb,A

UNIT-II/ bdkbZ-II

3. What do you mean by Overtone, Hot band and Fermi resonance ? Explain.

vksojVksu] gkWV cS.M vkSj QehZ vuqukn ls vkidk D;k rkRi;Z gS \ le>kb,A

OR/vFkok

What are P,Q and R branches ? Describe.

P,Q vkSj R 'kk[kk,¡ D;k gSa \ o.kZu dhft,A
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UNIT-III/ bdkbZ-III

4. What is Franck-Condon principle ? Describe.

ÝSad&dkWUMu fl)kUr D;k gS \ o.kZu dhft,A

OR/vFkok

Explain Born-Oppenheimer Approximation.

cksuZ&vksisugkbej lfUudVu dks le>kb,A

UNIT-IV/ bdkbZ-IV

5. What is Raman effect ? Describe.

jeu izHkko D;k gS \ o.kZu dhft,A

OR/vFkok

Differentiate between the following molecules on the basis of IR-spectroscopy :

(a) CH
3
CH

2
COOH and CH

3
COOCH

3

(b) o-chlorophenol and p-chlorophenol

(c) CH
3
CH

2
CH

2
NH

2
 and (CH

3
)

3
N

(d) Pure and Impure sample of same compound

vojDr LisDVªksfedh ds vk/kkj ij fuEu v.kqvksa esa foHksn dhft, %

(a) CH
3
CH

2
COOH vkSj CH

3
COOCH

3

(b) o-DyksjksfQukWy vkSj p-DyksjksfQukWy

(c) CH
3
CH

2
CH

2
NH

2
 vkSj (CH

3
)

3
N

(d) leku ;kSfxd ds 'kq) vkSj v'kq) uewuk
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UNIT-V/ bdkbZ-V

6. Find out the symmetry elements and point groups of the following molecules :

(a) 2,4,6-trichlorobenzene

(b) Allene

(c) H
2
O

2 
(Staggered form)

(d) H
3
BO

3

fuEu v.kqvksa ds lefefr rRo vkSj fcUnq lewg Kkr dhft, %

(a) 2,4,6-VªkbDyksjkscsUthu

(b) ,yhu

(c) H
2
O

2 
¼lkarfjr :i½

(d) H
3
BO

3

OR/vFkok

Answer the following :

(a) What do you mean by Order of a Group ? How is it related to its sub-group ?

(b) Write short note on "Representation of Group by Matrices" with an example.

fuEufyf[kr ds mÙkj nhft, %

(a) lewg dh dksfV ls vkidk vfHkizk; D;k gS \ blds mi&lewg ls ;g fdl izdkj

lEcfU/kr gS \

(b) ,d mnkgj.k ds lkFk ^^eSfVªDl }kjk lewg dk izfrfuf/kRo** ij laf{kIr fVIi.kh fyf[k,A
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SECTION-C/ [k.M&l

7. (a) State the Great Orthogonality theorem. Discuss its importance.

(b) Explain the characteristics of a group.

(a) egku vkWFkksZxksuSfyVh izes; dk dFku nhft,A blds egRo ij izdk'k Mkfy,A

(b) lewg dh fo'ks"krk,¡ crkb,A

8. Write notes on the following :

(a) Stokes and anti-Stokes lines

(b) Effect of ring strain on IR bands

(c) Difference in Inter and Intra molecular hydrogen bonding on the basis of IR-

spectroscopy.

fuEufyf[kr ij fVIif.k;k¡ fyf[k, %

(a) LVksDl vkSj ,UVh&LVksDl js[kk,¡

(b) vojDr cS.M ij oy; ruko dk izHkko

(c) vojDr LisDVªksfedh ds vk/kkj ij varjvkf.od vkSj var%vkf.od gkbMªkstu cU/ku esa

vUrj

9. Write short notes on any two of the following :

(a) Auger Emission Spectroscopy

(b) ESCA Theory

(c) Charge Transfer Spectra
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fuEufyf[kr esa ls fdUgha nks ij laf{kIr fVIif.k;k¡ fyf[k, %

(a) vkxj mRltZu LisDVªksfedh

(b) ESCA fl)kUr

(c) vkos'k LFkkukUrj.k ladqy

10. Write short notes on any two of the following :

(a) Stark effect

(b) Applications of Rotational Spectroscopy

(c) Mutual Exclusion Principle

fuEufyf[kr esa ls fdUgha nks ij laf{kIr fVIif.k;k¡ fyf[k, %

(a) LVkdZ izHkko

(b) ?kw.kZu LisDVªksfedh ds vuqiz;ksx

(c) ikjLifjd cfg"dj.k fl)kUr

----- × -----


