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Time : 3 Hours Max. Marks : 40

Note : This paper is of forty (40) marks containing three
(03) sections A, B and C. Learners are required to
attempt the questions contained in these sections
according to the detailed instructions given therein.
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Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9%) marks each.
Learners are required to answer two (02) questions
only.

B-60 P.T.O.



Are

1.

B-60

[2] PH-09

L Gug ‘P H AR (04) < ST T R W E
YT T B R we A (01) oF PuiRa §)
RieRidt &1 e F dad &1 (02) Tl & SR o
gl

What is Photoelectric Effect ? Give the experimental

results of photoelectric effect. How can photoelectric

effect be explained with the help of Einstein’s
theory ?
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Define operator. Give some examples of operators in
quantum mechanics. Define linear operators and its
properties.
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Solve the Schrddinger wave equation for a particle in a
one-dimensional box. Find out energy eigen value and
eigen functions also.
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4. What is one-dimensional simple harmonic oscillator ?
Solve the Schrédinger wave equation for one-
dimensional harmonic oscillator. Also draw wave
functions.
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Note : Section ‘B’ contains eight (08) short answer type
questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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1. In Compton scattering if incident photon has

wavelength 2.0x10-19m and ¢=90° deduce :
(i) Compton shift
(i) Wave length of scattered photon

Given :

my =9.1x10-31 kg, h=6.67x10—3* J-s,
c=3x108 m/s
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m, =9.1x10-3! kg, h=6.67 x10-34 J-s,
c=3x10® m/s

Explain de-Broglie hypothesis. Give the experimental
verification of de-Broglie hypothesis.
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Define Hermitian operator. Show that momentum

operator (—i h%] is a Hermitian operator.
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What is the meaning of expectation value ? Find out
the expectation value of position for wave function
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Find out the stationary state solution of the time
independent Schrodinger wave equation.
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Explain zero point energy.
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Analyse the spherical Harmonics of hydrogen atom.
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Discuss the energy eigen value and energy levels of
hydrogen atom.
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Note : Section ‘C’ contains ten (10) objective type
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questions of half (%) mark each. All the guestions
of this section are compulsory.
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The momentum of photon is given by :

(@ h/xc

(b) #nk

(c) hc/a

(d) hwlck

P.T.O.



B-60

[6] PH-09
() h/ac
@ nk
(|) hcin
?) nwlck

If an electron can be stopped by a potential 5 volt, its
Kinetic energy is :

(@ 5Volt

(b) 5 Joule

(c) 5 Calorie

(d) 5eV
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Heisenberg’s uncertainity principle is :

(@ AE.Ax>h

(b) AE.At>A/2

() Ap.At=h/2

(d) AX.At>#/2
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4. A free particle has :
(@) definite energy but indefinite momentum
(b) definite momentum but indefinite energy
(c) definite energy and definite momentum
(d) indefinite energy and indefinite momentum
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5. The energy of a one-dimensional harmonic oscillator
in the first excited state is :
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The reflection coefficient for a particle incident on a
potential step with energy E less than the height of the
slipis:
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(b) 0

() 172

(d) 1/3
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The wave function of hydrogen atom depends on :
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(b) 1

(c) nandl

(d) n,land m
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The z component of orbital angular momentum in the
ground state of hydrogen :

(@ O
(b) 1
(© 2
(d 3
TggIoM WA B Fol FavT H Befly IV T &
2 e # TCH FT AA B

@) o

@ 1
(@) 2
@) 3

The maximum value allowed for orbital quantum
number for a given principal quantum number nis :

@ n

(b) n+1
(c) n-1
(d n-2
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10. The ratio of proton mass to electron mass is :

(a) 1.837

(b) 18.37

(c) 183.7

(d) 1837
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(31) 1.837
(@) 1837
(|) 1837
(g) 1837
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