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CHEMISTRY

o L. Chl:)ose the correct answer from the

| N following : 1x4=4

[ (a) The expression for Hamiltonian
operator H is
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2. Answer any four questions from the

following : 2x4=8

(a) HBr molecule is microwave active.
Explain, why.

(b) Describe Larmor fre‘quency.

(c) Watex.' is a good solvent for UV and
visible spectroscopy, but not for IR
spectroscopy. Explain.

(d) Distinguish photochemical reaction
from thermal reaction. '

(e) State whether the function

v = sin (k; x) sin(k,y) sin(k3 2)

is an eigenfunction of the operator V2,
If it is an eigenfunction, find
eigenvalue.

UNIT—I

3. Answer any four questions from the
following : ' : 4x4=16

(@)
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Solve Schrédinger’s wave equation for
a particle having mass m moving freely
in a one-dimensional box of length a..
Find out the energy expression. 3+1=4
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(5)
(4)
, b Wi il () What is =zero point energy?
t is g g 1 . illator? Calculate , zero point energy of
Dedy anlInple 0 nic ofs cill the a molecule if it is considered as
f‘-lndamental expression or nic a simple harmonic oscillator. 2
oscillatg frequency of a harmo 1354 : .
; T 1 (i) Sketch and explain the wave
G What ' write functions for the first three energy
qu&ntunlls an operator? Wi p levels for _the particle in one-
© COrrespong; mechanical OPerat‘; +122 dimensional box. 2
(i) Exar . nding to momentum.
_ € if the function
1) = N (2 2
ar 6%~ x%) ang Wa(x).= Nzx(a2 =d
g i e
: fo_:'“; that Hamﬂtoman operator (I:I) 4. Answer any four questions from the
H=p2 /r;g; fotator is given by following : " 4x4=16
3 W ere L - .
Momentum, ... 1s the angular .
of lneI:tia and I is the mmgnl:nt (a) Describe different types of electronic
(i) Write 4. ) 2 transitions with one example of each.
' secondthee Snergy eXpression = for - .
rotator, Nergy-levey of on % d (b) State Frank-Condon principle. Explain
€ () we o ' : TEC 4 the effects of change of solvents on
gnte S hrddinge, . n—on* and n —>n" transitions. Write
ar:d hydr, gen at:mw?ve €quation the significance of molar extinction
(&) polar Coordingt, artesian 2 coefficient. 1+2+1=4
What 1+1= :
1 4 e ¢ . . . .
€vel’ means 0231:? degenerate (0 The C—H vibration (stretching) in
of the leve] havin © egengracy chloroform occurs at 3000 cm™t.
a free mo. g energy —sh\ for ‘Calculate the C—D ° frequency
climensil(;,?:li cle Moving ms ma? (stretching) in deutero chloroform.
side lengthg, box  of iy ae‘t“’o- It is supposed force constants remain
i k ual same during isotopic substitution.
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(6) (7)

(c) () Write a short note on any one of
ox2=4 the following : 2

. {0 Chemical shift (1) Actinometry
(ll) Spin-spin C(;Upling : (2) Chemiluminescence

(d). . W .
‘ ) ante bpef notes on the following:

(e) (i) Write the differences between

the effect of isotopi® phosphorescence and fluorescence. 2% -

Substity
s;:;t;t““m on the rotational 2
(@ R @ of a diatomic molecule- '
i vi‘l)::gl:lﬁoi sketch the fundamental
show mes- of water molecule and- 2

ared active vibrations: -

* K K

. 8. Answer
. X any ’ )
fO]lOMng . ‘two, quesﬁons from the
@ What 44%29

(b) What g

Discuss the reaSQﬁ ef;rv_;ﬁ _re
qua?itum yields of - bﬁitt‘ochémilow 1
reactions. Ty
) i/3+2+‘2=41/ “
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