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1. g Sehl A Sferea - 1x6=6

Choose the correct answer :

(a) ZRcErf SferoTer NecH (2

Heisenberg uncertainty principle is
()0 Axiap il
4

(i) AxAp,>T-
4n

h
(iii) Ay Apy = —
4n

(iv) Ax AE = i
4n
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(b)

()

(@)
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(2)

TS il (PR S %D A Dy, 2
Which of the following molecules has
Dg;, point group?

(i) CH;Cl

(i) NH,

(iii) BF,

(i) H,0

=M RSS2 SR 2l
The wave function which is acceptable
in quantum mechanics is

) v=x

(@) y= x>

(iii) v =sin x

(iv) vy = tan x
©Aq (SO Fe % AT 9Bl H20o
Fe 7

Which of the following functions is an

eigenfunction of the operator %?

(i) e_axa
(i) sin ax
(iii) e

(iv) x3

( Continued )

‘N

(3)

(e) Cj, *B% o0 49 NG SRR 24

The symmetry operations in Cj, point
group are

(). EACYIES 'ad, ok

() E, Ci, .C2, Coycimols0”
(i) E, Gk, C3Fciiaa Y5ty

(iv) E, C,, 3o,

T (0O S RS (% SR ?

Which of the following molecules has
centre of inversion?

() BFj
(i) H,O
(ii) HCI
(iv) H,C,

2. @R PP R @ foftR Tew finr 4x3=12

Answer any three of the following questions :

(@) TS il QDR G Fo Fofy F1 0 1x4=4

Determine the point group of the
following molecules :

(i) [PtCl,]2
(i) CoHy
(iii) CO,
(iv) NH,
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(4)

(b) ©Y Gl fesn (R e o) - 2x2=4
Write short notes on (any two) :
(i) 43 R == (C,)
Proper axis of rotation (C,,)
fii) 999 599 (o)
~ Mirror plane (o)
(iii) TTEARA (FF (i)
Centre of inversion (i)
(c) Coy, *2% F°F A (FEIA CIferd 504 T4 1 4
Construct the character table for C,,
point group.

d () xy 9% z3 fofe fond a1 fAafiRe
TAEZE 3x3 H Towem o
(R e 7o) - A x0=D
Write down the 3x3 matrix
representation of the following
operations taking x, y and z as
bases (any fwo) :
(1) 04
(2 E

(3) Caz

(i) Al Aol 2T FR 6,,Ch(,)T T
Tferea | 2

Evaluate ©,,Cy,; using matrix
algebra.

P25/1537 ( Continued )

8. e P R cole fefbm Tae fr

(S)

Answer alny three of the following questions :

(@)

P25/1537

(t)

(@)

x=-a 9% x=+a SO FAPHZ IO
fran qqee e frn Cxem

Fy(x) = Ny(@? - x?)

F,(X) = Nyx(a® - x?)
—a<x<a AWC  TERERT &K
Ny S N, I 7 541 1

The functions given below are
defined in the interval x =-a and
x = +a as follows :

Fi(x)= 1\.’1(.512 ey
Fy(X) = Nyx(a? - x?)

Calculate the value of normalization
constant N; and N, in the
range —-a<x<a.

(Sl @ e[S TtEY [ F (o) F
Fy () SY5°C4 | 3
Show that the function F;(x) and

F;(x) in the above problem are
orthogonal.
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(6)

.| d?
b) [—2 x]fa‘ I ey 411
dx

()
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()

(iii)

(v)

2
Calculate the value of {d—, x] .
e

S0 WE ofeNfes JEa WAt ol
Sfere |

Evaluate the operators corresponding
to momentum and kinetic energy.

TREFE 9Bl RN RQEE TR
form 1

Write down the conditions of
acceptability of wave function.

o F@ @ @b RTINS
- fOrEcEs SRR bl SO
{51 Lo T |

Prove that non-degenerate eigen-

functions of a Hermitian operator
are orthogonal to each other.

91 T femfes qeve JeeE o 71
R AT FROM SaRa A9 AT
41 | SRR S *& fefx 41 |

4+1+1=6

Solve Schrodinger’s wave equation
for a particle moving freely in a
three-dimensional cubic box. Find
the eigenfunctions and energy.

( Continued )

112%x2=3
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(7))

(i) 108 cm 77 o7 e TR TS

(i)

(i)

@B EFW TR ny=n,=n, =1
SN 9§ n,=n,=1, n, =2 Gl
RS I 2GR *fE [y 411

Determine the energy required for
a transition from n,=n,=n, =1
to ny=ny, =1, n, =2 state for an
electron in a cubic hole of a crystal

with 1078 cm edge length.

faomge W@ RNE oW [ r e
2M @ 9 p. M (@I SI@ L
GoOl QEF 1 2, (O@ A9 9 &

2
sfmfes, 7= L
2ur2

The distance between the atoms of
a diatomic molecule is r and its
reduced mass is p. If the angular
momentum is L and moment of
inertia is I, then prove that

2

kinetic energy, T = L
2p.r2
e Al (FRIGH R IE 9Bl 1-D
e e @i B35re wad w9 @6
O A Y123 AF 6
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(8)

Draw the graph of y? for assystem

behaving as a 1-D simple harmonic
oscillator with quantum number :

(1) v=0
2) v=1
(3) v=2

(i) Li “RR AR HOROE S8l AN
a1 2

Write down the Schrédinger
equation for Li atom.

(e) (i) cofRca=a Sach! ol S A o | 4

State and prove the variation
theorem.
(i) 4ea @ [L?, L,]=0. 5

Show that [L?, L,] =0.

* ko
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