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' ;Tir_n‘e ;3 Ho'oFS A L AN Max, Ma‘rks_: 80

SECTIONSA) ¥

-Answer al‘l"goe'stions E'aoh‘quésti'on;carr"ies 1 mark. '
' 1, - State zeroth Iaw of thermodynamlcs

2 .- -What IS meant by lnternai energy of a system‘? .

3. Explaln the entropy changes in reverS|bIe and |rrever3|ble processes

4. Whatis the sngnn‘" canoe of fugacnty’?

5. Explain the criteria‘for--IR;‘actIVlty.- :
6. What IS meant by lsochonc process’?
7. Whatis Born Oppenhe[mer approxrmatlon’?

8. What is order of a group wuth respect to symmetry'?
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22.

Carbon tetra chioride does not possess dipole moment even though C- CI bond is -
polar lee reason. b

What is meant by chérnical shift?.

o (10 x 1,410 Marks)
SECTION =B | ' co

--Answer any'eight quesﬁ;ons., Each qo'estion ’c'ar"‘ries, '2' marks.

Caloulate W and AU for the conversmn of one mole of water at 100 C to steam
at 1. atm pressure. Heat of vapourlsatlon of water at 100 Cis 40670 Jmol™. -

\

For an isothermal expansiorn_Of idéal gas, prove that AU ==O and _AH =‘0

Wh:a:tris zero point energy in IR spec_trosoo.py? '

‘Deduce Gibbs-Duhem equation <\,

V\/‘hatare.bosohs?" y o '.. . e
Defihe efﬁoie'_noy'of aheat engine? Give its'mathematical representainn.r

How many lineg'will-be there in the ESR spectrum of methyl ra.dical;?_.Epr:ajri.

Y

‘State 'a'hd_exola'in 'Fr:an'k.-‘Corid'or!r principle.
How is dipole moment oaloUIated by_‘tem'perature--method?

EXp]aih .the_.ter'm ,parachor.-

What ar_e t-_he -sym'met_ry -e'l_ements p'reseht in benZen'e--molecule-?: “
Explain prober‘-and improper axis.of Symmetry?_with, one exarn'ole_.-each;

. (8l,><_2 =16 Marks)
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Answer any six questrons Each questlon carries 4 marks

. 2.

24,
'2_'5.
" 27.

28

Deﬂne C and C Deduce the relatlonshlp between C, and C,.

erte Grbbs Helmholtz equatron and explaln the varlous cnterra for spontanlty
Dtﬁerentrate Ralergh and Raman scattenng
What is an ensemble’? Explam the dn‘ferent types of ensembles

What Is. the basrc pnncxple and appllcatlons of electronrc spectroscopy‘? -

‘What is meant by. Optrcal Exaltatlon’? Calculate the optrcal exaltat:on of 2.6

L dimethylhepta~2 5-dien-4-one.

29,
30..

31,

. Deﬂne Magnetlc susceptrbllrty Explaln how it dan be measured’?

What are pomt groups‘? Deduce the pomt group of ammonta molecule

Construct the group multlpllcatron table of C, p‘__oint group;'
o,

SECTION D

Answer any two questrons Each questton carrres 15 marks -

32 What is Joule-Thomson effect’? How do ‘you account for rt'? Denve .Joule—

Thomson coefficient and show that lt rs zero for an rdeal gas

-

(a) Explarn Camot cycle wrth a neat dlagram

(b) Derlve Clausius- Clapeyron equat_lon‘ an'd m_entlon' its applications. -
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‘35, (a)f_ Derive 1 = gr? in the case of r"i‘g‘id _diatofnic.rhblecu‘[es.ﬁ I

‘(b)‘.j Explain the terms .
' 7"'(i)'.;-Fl_Jnﬂdamer.1tal bands . - |

- -

(i) . Overtones.

(i) Combination bands *

' A(iivj: I\‘/Iut_ual'exc!us'iOn 'pr.i'noiplé-

34, Discuss the principle-an'd'vaﬁod.s applications. of NMR spectroscopy. © -

(2 X 15 = 30j§Mé|fks) N



