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Elementary Quantum Mechanics
A FAeH ATkt
Bachelor of Science (BSC-12/16)

3rd Year Examination, 2019 (June)
Time : 3 Hours] Max. Marks : 40

Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.
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SECTION-A/ ©@US-%h )
(Long Answer Type Questions)/( ¥l 3w ated W9 )

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9%2) marks each. Learners

are required to answer any two (2) questions only.
(2x9Y2=19)
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1. How the reality of photon has been explained by compton
effect ? Derive the formula for compton shift in wavelength.

FIE YIE BN BRA H SRAIHRdl HI Y THE
T 22 W e F i e % fau 4@ o s
Eoxd

2. Solve the Schrodinger wave equation to obtain the expression
for wave function for a quantum particle in one dimensional
box between x = 0 to x = L. Also draw wave functions.

x=0 9 x=L &% &9 & &M §ied § F6cH hI &
fora sifesR i & g w9 W Wed & fo
T O H TR WA Fel & Aaed o Sl

3. State and explain Heisenberg's uncertainty pricniple. Using
this principle, show that the electron can not reside in nucleus.

~

S 1 ffyEaa w1 fag fag 3 gwgm sw
fagr =1 WA o e 6 someq Tifve o @ w
g&dl Bl

4. Solve the Schrodinger wave equation for one dimensional
harmonic oscillator. Explain zero point energy.

T T W g <o & o gifest wHfie

H TA HISC I a5 Fe & AR HifaT
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SECTION-B/ @Us-@ )

(Short Answer Type Questions)/( g I A T9T)

Note :

Section 'B' contains eight (08) short answer type
questions of four (04) marks each. Learners are required

to answer any four (04) questions only. (4x4=16)
s ‘@' H A8 (08) oY I ol WA f&@
™ ¥, 7% WA & fau AR (04) s fawif@
g foenfolal &1 9 ¥ Fo@ WR (04) W &
IR A F

Calculate the energy difference between the ground state and
third excited state for an electron in one dimensional box of
length 1A. Give m,=9.1 x 103'kg, 11 = 6.67 x 1073%j-s.

1A TEE % TH S Ao H fed TH Toeed &
oo Tse 9 90 Scfeld STl & S Sl S
T A Eam, = 9.1 x 1073 kg, b= 6.67 x 10734

Define operators. Give few example of operators in quantum

mechanics.
HHEReE &1 TR iUl F@ien AifFAE F W OH O
Il HS GRRD! D IIEA FIT
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3. During the study of photoelectric effect, a metal plate is
replaced by another metal plate of different material. When
illuminated with same frequency no electrons are liberated.

Explain why this happens.

TER YEG YME & ST % WEE, TH Uy R
el o o1y e ¥ 9ea T S Bl S aEl et
% fafo g weifear fFan ST ® A E oA g
T T ¥ wwemel W o w

4. Discuss the properties of a ‘well behaved’ wave function.
‘g8 FEER A’ T Wed % o1 W == H

5. If the velocity of particle is reduced to one third find the

percentage increase in its de Broglie wavelength.

I FO F I TH fRE FH A T T A R DL
drelt W e o i gfg W@ i

6. Develop time independent Schrodinger equation using de

Broglie hypothesis.

Tl. Sell Ueheddl &1 SYANT e i FIMEE  Sifesk
TR W
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7. Write and explain the Schrodinger's equation of hydrogen
atom in polar coordinates.

BESNE TN & o ydig fRemsl § difesk awiemm

fTd 9 THh! =M i

8. Compare the uncertainities in the velocities of an electron
and proton confined in 1 D box. Given m,=9.1 x 10-3'kg,
m, = 1.67 X 102kg. h = 6.6 x 10~3%j-s.

1A =% 1D &% § Toieed dul Wed % am o
Sffeeea 1 e w0 T om, = 9.1 x 103kg, m
= 1.67 x 1027k h = 6.6 x 10-34j-s.

SECTION-C/( @Us-TT)
(Objective Type Questions)/( &S TIT)

Note : Section 'C' contains ten (10) objective type questions
of half (2) mark each. All the questions of this section
are compulsory. (10x%2=05)

A . wue ‘v H 7w (10) 9t v @ W€
geh U & foru emen (1) e fuifE 21 3@
e & w4y erfed 2

1. Compton effect is usually observed for
(a) Visible light (b) Gamma rays

(c) Betarays (d) +verays
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2. Indicate which of the following wave function is acceptable :
@ W) =-x

(b) w(x)=secx

2
X

© vx)=e
d w) =x

Tyige for frefafed § © &M @ T Sed @eE
(37) y(x) = —x

(F) y(x) =secx

@) y(=e™

(2) y) =x
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3.

The wavefunction y of a particle is :

(a) Real (b) Complex
(¢) Imaginary (d) None
TF O F T Hed BT

(31) arEdAfa® (9) wfug

(}) HIATn (3) &

Which of the following uncertainty relation are not correct

h
(a) ApAx=—

2
(b) AEAtZ%

© AJAOZ%

(d) None of these
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Frefafea § 9 &F o SAHR=dae o g ge el
?

(30) AprZ%
@) AEAtZ%

() AJA@%

(%) None of these

5. Foraparticle in a 1D box of length 1, the average momentum

<p>is
(@) hle (b) h/2l
() 0 d 1

| S=E ® 1D 99 ¥ TE H9 H oed HaT ©
(37) hle (F) W2l

O (?) 1
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6. The unit of Planck's constant (h) is
(a) Joule/Second

(b) Joule-Second

Joule

(©)

Kelvin
(d) Joule-Kelvin

= a1 Aee @l
(37) JAHFS

() JA-HFS

(|) S/ feer

() SA-shfead

7.  Which of the following phenomenon can not be expressed
by wave nature of light ?

(a) Interference
(b) Diffraction
(¢) Polarisation

(d) Photo electric effect
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(37) Afdmo
(¥) faa
(|) YetehTo

() THWT FQ 9

8. The wave function of hydrogen atom does not depends on
(@ n
(b) 1
() m,

d s
TESISH WHIY] 1 a0 Hed AR @l s B
(Mn
(7)1
() m,

() s
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9. The ground state energy of an harmonic oscillartor is :

@ 0

(b) %hw
(c) %hw

(d) % hw

T o omgfa Siferd w1 GdEl Sl 1 "E R

(M0

(9) %hw
(9) %hw

(?) %hw
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10. The expression for de Broglie wavelength of thermal neutrons
at T°K is

0.287
@ —=

3

30.8 ¢
NG

0.101

N

A

) 0.202 A

JT
T°K W ardid =g &1 € anrelt @ 3 @1 o 2

(a7) 0.287 A

JT
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(T —=A

JT
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S-20-PH-09 12



