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The figures in the margin indicate Jull marks
- for the questions

1. 5 Teqeol AIfc Sfyeq - 1x6=6
Choose the correct answer :
(a) ZEeETTS Sferoaer e tarz
Heisenberg uncertainty principle is

() Ax Ap Z—h— ;
4n

v h
i) Ax A =2 —
(@) Y2 7

h
1) Ay A > —
(i) Ay Ap, re

(iv) Ax AE > N
4r
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(2)

(b) oo il @CH! SE %0 2% Dap, ?
Which of the following molecules haS'
Dy, point group? -

f) CHICl wis
(i) NHg
(ii) BF;
(iv) HyO

(uz) \u smx

‘ (lv) \v tan

(@ © __Qﬁ @Wﬁr 7

(i) o~
(ii) sin ax
(iii) e™**
i) x>
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(3)

(€ Cs, *R% oo 23l Bfd FOMIZPHE 2
The symmetry operations in Cj, point
group are

: 1 2 :
(l) E; C3y C3, G:N G;}’
fi) iE, Chy G234 O cltail ol
1 Dk
(i) E, Cg; C3410 551 OHHN0 b

(iv) E, Cy, 30

v
() F (I S TSR (T TR ?
Which of the following molecules has
centre of inversion?
i) ;BFs i
(i) H,0
(ii}) HCI
() HyCy

2. R PP R e fefbR Tew fimr ;. 4x3=12
Answer any three of the following questions :

(a) oo foa SCFROM %G o FIfg F91 0 1x4=4

Determine the point group of the
following molecules :

(i) [PtCl,]™
(ii) C,H,
(iii) CO,
(iv) NHj
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(4)

(b) W G o (R e o) Dx0=4
Write short notes on (any two) :
(i) g91 >RF &% (C,)
Proper axis of rotation (C,)
(i) T e (o)
Mirror plane (o)
(iti) TTCRA (% (i)
Centre of inversion (i)
(c) Cyy, % R I (TN SRR o0 | 4
Construct the character table for C,,

point group..

(@ () x y S 23 ffe e @ FafRe
TN 3x3 G Tmem fom
(R e 761) ) 1x2=2

Write down the 3x3 matrix
representation of the following
operations tak1ng xX, Y and Z as
bases (any. two) :

(1) 6%
2 E
(3) Cay
(i) GE Twerfde 392N IR o Cz(zﬁ pIC|
Tfera | :

Evaluate o xyCa(z) Uusing matrix o
algebra.

L E AR
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(5)

3. O PR R e RRbE T B 0 oxaeoy

Answer any three of the following questions :

@ () x=-q e x=+aﬁwwm
e s sicen i Caem -

Fi(x) = Ny(a® - x?)
Fa(¥) = Nyx(a? = x?)

—as<x<a SN TEReE &9
Ny S N3 I+ efg 97 | 6

The functions given below are
‘defined in the interval x = -a and
X =+a as followsig s fies

Fy(x) = Ny (a? - x?)
Fy(x) = Nyx(a? - x2)
Calculate the value of normalization

constant N; and N, in the
range —-a<x<a.

(@) e @ S TCHY Fq Fy(x) T
Fy (%) Si26rco | 3

Show that the function F(x) and
Fy(x) in the above problem are
orthogonal.
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(b)

()
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(6)

) [__ x}awﬁq‘qwn ;
dx ; ,

d2
Calculate the value of [Ex—g, x} :
(i) Sl o e g ST T
Tfeve | . 1%x2=3

Evaluate the operators corresponding
to momentum and kinetic energy.

(i) STROTTE en‘n IR (A TR
Write down the' conditions of
acceptabﬂlty of wave functlon

(iv) o 3 e i ST
7RIS SRR €51 SHOR
oo e | 2
Prove that 'nOﬁ-dégenefate eigen-
functions of a Hermitian operator
are orthogonal to each other.

(i) <1 TR faiaT TFve Teed afS F91
FAPE 0T TGO IR NI FA
T | SARCAAFEPRR S *e e 40 |

4+1+1=6

Solve Schrédinger’s wave equation
for a particle moving freely in a
three-dimensional cubic box. Find
the eigenfunctions and energy.
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(d)
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(i)

(& G3)

108 cmmﬁmwﬁwww
9o 32?@7@ S n, =ny=n,=1
SRR BRI i il 'n =2 0
Wmmﬁnwﬁﬁﬁwu

Determine the energy required for
a transition from oy 1= ny —
to n; y =1 n, =2 state for an
electron 1n a cublc hole of a crystai
W1th 10 cm edge length

ﬁi’”ﬁ’éﬂ‘ﬁﬂ‘ﬁ ’W‘BWTﬁ“rW
I RS9 . M IR S{ew L

WTI@,NC@WCTWT@

(ii)

a"f\—eﬁ;ws & j.‘-"ak

The d1stance between the atoms af i)
a dlatomic molecule is'r and its |

reduced mass is . If the angular

momentum is L and moment of

inertia is I, then prove that
12
2W2

kinetic energy, T =

e U (FRIGEN SN A 9O 1-D
9 e e fRo[el e 4 ol
O @ W2 AT S
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(e)
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(iti)

@

(@

(8)

Draw the graph of w2 for a system
behaving as a 1-D simple harmonic

oscillator with quantum number :
(1) v=0

2 v=1

(3) v=2

Li @ a0 FHRRIE o0 IR
o= | |

Write down the Schrddinger
equation for Li atom.

WWWWNﬁWt

State and prove the variation
theorem.

(3eq @ [L?, L] =0.
Show that [L?, L,] =0.

w‘-
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