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This question paper contains three
sections as under :
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Section-A qFUE—37 Max. Marks-5

This section contains one compulsory question
with 10 parts, having 2 parts from each unit,
short answer in 20 words for each part. All
questions carry equal marks.

39 @8 ¥ UF JAfard g97 & gt yds #E @
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qe &1 AV 20 g5l & SifyE 7 8 s weAt F Siw
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Section-B qFE—-g Max. Marks-25

This section contains 10 questions having 2
questions from each unit. Answer 5§ questions
(250 words each) selecting one question from each
unit. All questions carry equal marks.

T @vs 7 ydw i @ 2 §9T @d g4 o 10
go7 & | 90% 3HE @ TF 997 T 997 HIT 5 For
5 geat & Ia7 a7 & | HA® ¥9T &I TV 250 Ir=mt
g oty 7 gl aft geal & siw warT &

Section-C GJoE—H Max., Marks-20

This section contains 4 descriptive type
questions (questions may have sub division)
covering all units but not more than one question
from each unit. Answer any two questions (500
words each.) All questions carry equal marks.
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SECTION - A/ @®= — &

| (a)

(b)
(c)

(d)

(e)

®

UA-1536]

State the outcome of Davison Germer
experiment.

sfyga sreme wdm & ufyome @ Rt
What are matter wave?

g aet @ ¥7

Show that the multiplication of two
unitary operators is itself unitary
operator.

g ®ifeT 6 <t ufess St &1 UEea
4 us ufed HhERE B

d
Find the value of commutator [x, E]

d
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Explain the following terms :

(1) potential step

(1) potential well

=1 o & gwsmRE -

@ fagadd

(L) ﬁ-NT:J'cE':r

Calculate the expectation value for
position of a particle moving in a one
dimensional box.

% foita stew § nfvshe @ & fe Rafy
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Draw a sketch of ground state eigen
function for a finite square potential
well of width L.

s gRfa e fawe gu frger 9
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Define zero point energy.

A g st &t uftaifya @ifvmal

In a normal Zeeman experiment using
spectrum line of wavelength 5000 A,

the Zeeman splitting is 1.1x107°> ;x

then calculate the value of applied
magnetic field.

g W 949§ 5000 ;aﬁﬁaﬁ’r

Yar & 1.1x1073 A &1 W Rare e

B & Al W ge 89 & A @ o
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What do you mean by spin orbit
coupling?

R &er T | oy T w7
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SECTION - B f@e — «
UNIT - 1/ 315 - 1
What is Compton effect? Show that the

maximum shift in wavelenght after

0
scattering 1s 0.0484 A -
HUZT wNE @ &7 weRfa i 6 v

0
¥ useard a1 e § arfwan farenes 0.0484 A

B |
OR/34dT

What is photoelectric effect? Explain how
classical theory fails to explain photoelectric

effect.

waIgT-faga gwme @& 7 wneny 6 e
fagia fea v yEa-fagga wwea & =
H ¥ fawa @

UNIT - 1I/5%5 - 11

Write the time dependent and time
independent form of Schrodinger’s equation.
Discuss the physical significance of wave

function. Derive the probability current
density equation.

9T ST 9uT §Ng AAIG AR WEiE
faflae| a1 wam &1 Wifge qdwEa @ arEn
Q| Wfddar O 99 RS @ B
(1+2+2)
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State and ﬁmve the Ehrenfest’s theorems.
TEGE Y9G B a9 & 4w B
UNIT - III

SFE - 111

Explain resonant scattering.

HIATRI THIUT B GHARPTI

OR/31YdT
A particle is confined in a one dimensional
box of length L. Solve Schrodinger’s equation

to find energy eigen value and energy
eigen function of this particle.

UF & L w@ar & ue b giem o fafeg B

AETT TiiBor B GEEar d 39 FT BT Sl

I AW A AFE Ged @ TOET iR
UNIT - IV

THFE - IV

Write down Schrodinger’'s equation for a
one dimensional simple harmonic oscillator.
Plot the eigen function for the ground state
and first excited state.
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Using uncertainty principle explain
(a) non existence of electron in the nucleus.
(b) ground state energy of hydrogen atom.

(¢) reason of the width of the spectral
lines. bhttps//www.uokonline.com

reaqE  aififuaar fasim @& suw  f@iEg)
affraar Rrgia & IwET T 5T SE DL
(a) e ¥ sAaE & ST Bl

9 Show that the average value of 1/r for the 13 Write and explain the fundamental
1s-electron in hydrogen atom is 1/a0. postulates of quantum mechanics.
g &y 6 ergis aom] ¥ 1s—geE iz gitya & Jovw faaia fafae od wwsma)
% @ 1/ &1 sfwa W= 1/a0 B7w ¥
s 14 Derive Schrodinger’s equation for one
_ WANEE = X o _ electron atom in spherical polar coordinates
10 Describe the Franck-Hertz experiment and and separate it into its variables. Show that
pmve}hat the energy states of single atom the orbital angular momentum of a single
;;:_dlfc:mt@_f. & avi @R it R PR electron systenft is’quantize({. N
o o & =t : o E e g Prdeie § gea gde o & fag
. ["ﬂHW}ORE SIS ISR ARETT ThET & o= B T THH G A
11 What is a rigid rotator? Discuss its energy " o | fﬁg Igliml[ & _“ EEE_I al
eigen values and eigen functions. RSN GRS TG BN B HIong A Eﬂﬁ.@ﬁ{
ud geyuil Ha F7 TEeN el gNH WH S BT #1
A HaAl @ fage St 5
15 (a) Define quantum features of spectra of
SECTION - C/a® — 1 one elcctrfn atom. ‘
12 State the Heisenberg uncertainty principle. @ T w1 T & TRH F i

e G £ 7
(b) What was objective of the Stern

Gerlach experiment ? Discuss the
experiment in detail.
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