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The figures in the margin indicate full marks

for the questions.
1. 5% AR w5 Sedcor QiR She 1%6=6
Choose the correct answer from the

following :
(@) ©FF S Hy0 SIS AR ?
H,0 molecule does not possess
(i) C, afqy &% /C, symmetry axis
(i) C, 4fSry w%/C, symmetry axis
(i) 6, %1 /c, plane
(iv) E
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(3)

(2)
fe) GRITH JR@ETS wo[{ (@G T
(b) TR (IR Cs F572Ega swiffs oS SRACN, xI PR O<x<m /29?7

e Sl = 2 , Which of the following functions is
The maximum kinetic energy of the acceptable in quantum mechanics
photoelectrons does not vary with within the range 0 < x <& /2?
(i) SIfeS (237 SassIHE (i) sinx

wavelength of incident light (1) tanx
(i) SSS CIRTH T (it) cosecx

frequeﬂcy of incident light {iv) S*9 qore 2 /None of the above

(i) SIS CzgR [en

intensity of incident light

() PR (R W R T 26 ?

Which of the following molecules has
(iv) T FTEFA dihedral plane?

work function of the material

) Hy0
(¢) Cs, % @ @ 27 (ii) NH,
The order of C3, point group is (i) CH,4
) 2 (i@ 3 | | (iv) NyO
(i) 5 (i) 6 2
2. o ZpiRd R I woE Tl fir 2x6=12

(d) =T et SRR e e 2

; ) Answer any six of the following questions :
X=Asin ot+Bcoswt, IS¢ o7 I 2’7

The general solution of harmonic (@) A d?/dx3 SRS y =sin 7x FoH

oscillator equation is X=A sin wt+B cosot, ‘ B Fefg g4
where the value of o is
Calculate the eigenvalue of the function

) 1/k W) S y = sin 7x using the operator d?/ dx?.

(iii) fm [k il T |
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(4)

() fafif 1 IS 991 I BR 1482 / 8ma?

()

(@

(e)

*@W@Z@?ﬁ@ﬁ‘«:wﬁﬂﬂh

Determine the degree of degeneracy of
the energy level 14h2 /8ma? of a particle
in three-dimensional box.

A’ FFRFS H-"[AE 1 5 R weeel
e ford |

Write down the Schrédinger wave
equation for H-atom in polar form.

T U @ fon wXeom YR @B sl
FACAGT Wizear FeER efsrere |
Prove that the eigenfunction of

a hermitian operator having different
eigenvalues are orthogonal,

NH3 ST 05 R e By wponease
ST 1 W RS 2691 faefy =z |

Considering NH,4 molecule, carry out

all possible Symmetry operations and
predict the point group,

C oS i TR o S Ry

9 .

Discuss orthogonalj
functions :

i) J1/mcosnx
(1) J1/m sinnx

ty with the following
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(5)

(o) SHEfeS -afSwe SFF (S, ] T T
 Explain rotation-reflection axis (S,) in
symmetry. '

UNIT—I

3. o[ PR R e fofbr e i 3x3=9

Answer any three of the following questions :

(0) <o i Seprge ool <o s 2 b
o=

Write the symmetry elements and point
groups of the following :

(i) CHCl,
(i) NH,
(iii) PCl5
(b) Cpp *B% R A o TFEGRETST G 1o
Enill

Construct the group multiplication table
for C,,, point group.

() < o ﬁq-mﬁm #o & e

RICILZIREIN
Discuss Abelian and non-Abelian group
with example.
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(6)

(d) ==e AP i @ @bR 8o[e 5] G

fers -

Write a short note on any one of the
following :

(7))

What is zero-point energy for a particle °
inside a 1-D box? Explain that “zero
kinetic energy at O K for a particle is
quantum mechanically undesirable”.

(i) cib LA @ (c) «FHANEGS AFHI (FAT m S FfOFT GOR 1@
Great orthogonality theorem DRI SACToT e |
o e Find the Hamiltonian operator for
) 2 sﬂ- S SPTCIe) S a particle of mass m in one-dimensional
Reducible ‘ and irreducible Doz
representation
(a) T feed ke TR REe e
UNIT—II crae S IR 47 I GBR P afenfes
A 1T 7t 2pe TaA S | 2P SR 1 |
: Starting from  Schrodinger wave
SISNEN Gt O quespons. equation for a particle moving in 3-D
4. (@) <TI0 © s e box, deduce the expression for total
i : Pl kinetic energy.
n=2 9% n=3*E[q IE y IF y? g ;
SEe 41 (0 < x < a) | SRS 91 27 o] ) TEEEs T o & ogEr e
S RS AT 9Bl AR F2AS T FT | TASCH!
&6 . 4 e FRe [ 232
Sketch y and y~* for th.e er‘1ergy states Expla_in the term ‘degenerate energy
n=2andn =.3 for a-partmle in a 1-D box level’ by taking example of a particle in
(0 < x < a). Briefly discuss the results of a cubical box. What would happen if
the graphs. the box is distorted?
(b) GFEF TFHA CRAS SRF QI <5 FRFR () R @ S AT ﬁ% 2 Gl
i feRrRs «fe e & w@mo s 5 I
«OF A 0 K WH ofexfs =1 camrchn RAGIEIEA '
RIS EREEE o FofEe’’ | ENET] Show that momentum operator E% is
1 3 Hermitian \
{ er .
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(8)

6. (a) 1s IS H “M¥IYH TCLA2GC ©929] Fo\l 27
Vs =(mag) ™2 e e @ FEo
A1 AR O/ RGN WS HE 1Y ag- 3
The normalized wave function of H-atom
for 1s state is ;3 =(mad)'/? e[l %0

Show that most probable distance from
proton to electron is ay.

(b) S @ e % (q 9B F9T) Ezﬁ B

1 d

——JWWﬂawﬁﬁ R (G IR
X0 GG d‘x

99 127 | : 3

) .
Show that e™® (a is constant) is an

eigenfunction of the operator ilve i but
X
2
not of _‘i_
dx2

() I TR QT WF e SR eoqo
<01 59 (o foei | . 3

~ Write a short note on radial and angular
part of wave function.

& & &
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