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CHES8741T

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

| Paper : Fourth |
Group Theory and Spectroscopy

Time Allowed : Three Hours
Maximum Marks : 80

SECTION-A/ @vg-3] [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

o oe geTl # IaiT AT gEFH F9T F I 50 = @ F T &l
gt g7t & oiF qET &

SECTION-B/ @vs-§ [Marks :40]

Answer five questions (Maximum 250 words each)

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

% S @ UF §97 g7 g T W Fo7 B I Aorg q&m 5T F IT
250 9= @ S T & FH T B SE G 6

SECTION-C/ @vs-q [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

2T @ 797 & 3T Ao 9% 97 F I 300 Iz @ 9F T &l
G g9 B ofF T &
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SECTION-A/@vs-3
1. (1) What is Centre of Symmetry ?
&5 GHH F1 B P
(i1)  Write the point group of the following Molecules :
(@)  cis-H,0,
(b)  Boron trifluoride

(c)  Methane

(d)  Benzene

et orpelt & forg & R
(a)  ®AEE-H,0,

(b) S ERERGNRTES

(c) e

(d) S=IF

(ii1)  State the Selection rule for Rotational Spectroscopy.

POF WHIRF & dROTEs FEH Ry

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

Ui @M ASE | ST 1 ad o 7

(v)  What is Photoelectric effect ?
TRISIIE T T © 7
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(vi)  What do you understand by Internal conversion ?
HIARE qRac & T 1 T o 7

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

H,0 9 & FH¥0T & T Hl e fhe el § ¢

(viii) Define 'Multiplication Table' in group theory.
o9 R § qoers arRel’ & g it
SECTION-B/ @8-
UNIT-I/ 3&E-1

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

formation of a class ? Take example of ammonia.

AT SRR § S9!l &1 e & ? 98 Fhel @ & e @ ey & § e
TR IUAE § °? STHINGT H IaTeTOT oY)

OR/STr

Construct character table of C, point group for water molecule.
S % o] & Y C, fag o &l aRE arell aeu
UNIT-II/ 58-11
3. What do you mean by Overtone, Hot band and Fermi resonance ? Explain.
e, BT IU8 AR FHI ST | H T T § 7 TSR

OR/STr

What are P,Q and R branches ? Describe.

P,Q 3l R @ &1 & ? qu Sty
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UNIT-I11/ 3%E-111
4. What is Franck-Condon principle ? Describe.
Dbl (G & 7 qU io|
OR/3YdT
Explain Born-Oppenheimer Approximation.
qH-SNUTEEAR Hi~Tehe &l qHEE
UNIT-1V/3HE-IV
5. What is Raman effect ? Describe.
T U9E T & ¢ AU e
OR/3YdT
Differentiate between the following molecules on the basis of IR-spectroscopy :
(a)  CH,CH,COOH and CH,COOCH,
(b)  o-chlorophenol and p-chlorophenol
(¢) CH,CH,CH,NH,and (CH,),N
(d)  Pure and Impure sample of same compound
R Wil & MR W e aropeti & fde #ifve
(2) CH,CH,COOH 3R CH,COOCH,
(b)  o-FARIGAI SR p-FAAhritet
(c)  CH,CH,CH,NH, 3R (CH,)N

(d) TF AE F IS AR AYS LA
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UNIT-V/$&HE-V

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

(a)  2,4,6-trichlorobenzene
(b)  Allene

(¢)  H,O,(Staggered form)

(d  H,BO,

et oTopell & TRfia T o) frg o8 oI i ¢
(a)  2,4,6-STEFRISSIN

(b) TN

(c) H,0,(|idRa =v)

d) H,BO,

OR/3YdT
Answer the following :
(@)  Whatdo 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.
frfafad & S Eﬂﬁrﬂl :

(a) TIE H HC § ATH AUE FM & ? 3D I9-T9E 4 TE [HE TER
e B 7

(b) UF TR & 99 Y SN wE #1 AiEE”’ ) e ol R
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SECTION-C/ @vs-¢q
7. (a)  State the Great Orthogonality theorem. Discuss its importance.
(b)  Explain the characteristics of a group.
() HEM SGFIMiere T H FHET AN 3h He™ W THET S
(b) §YE P AT AR
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.
Frafeeaa ox fewfri fofey

() W 3R TE-EEd N

(b) ST I'e W I TG P THE

(c) STavea WM B SMER TR SiqRenivas iR afq:anfas aRgiom svee §
I

0. Write short notes on any two of the following :
(a)  Auger Emission Spectroscopy
(b)  ESCA Theory

(c)  Charge Transfer Spectra
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Frfoied & @ Bl & W dfra feulrl R
(a) AR SoAoT Rl
(b) ESCA =
(c) A TR T

10.  Write short notes on any two of the following :
(a)  Stark effect
(b)  Applications of Rotational Spectroscopy
(c)  Mutual Exclusion Principle
Frfafed & & 5l & W dfa feafml i
a) b 9
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