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Elementary Quantum Mechanics
(URfe qaicH i)
Bachelor of Science (BSC-12/16)
Third Year, Examination, 2018

Time : 3 Hours Max, Marks : 40

Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learers are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.
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(Long Answer Type Questions) / (ﬁﬁ SN )
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.
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1. Show that the fractional change in photon energy AE
£

v!’

in Compton effect is equal to (1 - cos ¢}, where

2
moc

v' is the frequency of scattered photon, ¢ is the angle
of scattering.
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2. Derive an expression for the wave function and energy
of a paricle confined in one-dimensional box using
Schridinger equation.
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3. What is the meaning of expectation value ? Show that
the expectation value of momentum for a particle in

1 D box is zero.
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4. Solve the Schrodinger wave equation for hydrogen
atom.
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Section—B f Vs

(Short Answer Type Questions) / (¢7g] RRNDRES)

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. Explain photoelectric effect with the help of Einstein
theory.

YHRIAE Y9I Bl KR & MG §RT 495 |

2. What is the meaning of zero point energy of harmonic
oscillator ?

WX AGRT QA ol Y (a5 Hell bl FHSTSY |

3. Discuss the properties of a “well behaved” wave
function.
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4. State the uncertainty principle and explain its physical

significance.

ARgaar & fugra fofay @ swe difddia T8

o0 ARAT DY |

5. Derive the time dependent Schrddinger wave equation.
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6. Find the de-Broglie wavelength of neutron whose
energy is 1 eV. Mass of neutron is 1.67 x 10"* kg, .
Planck constant {(h) is 6.63 x 107 J-5.

1 eV Ful dd G @ S-giell aweel yr
DIY | YL BT G 1.67 x 10-27kg & | Wb T
RIS () 6.63 x 1073415 B

7. Define operator in quantum mechanics and explain it
with simple examples.
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8. Write and explain the energy eigen value and energy
levels of hydrogen atom.
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Section—C / YUs—T[
(Objective Type Questions) / (d¥[%s U)
Note: Section ‘C’ contains ten (10) objective type

questions of half (-} mark each. All the questions
of this Section are compulsory.
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1. Which of the following is not the property of photons ?
(a) Momentum
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(b) Energy
(c) Frequency
(d) Mass
frferRaa & W oF-w BISH @1 T T 8 ?

R

(5)

h o .
- is equivalent to :

mc

2. 'The dimension of the quantity

(a) Momentum

(b) Energy
(¢) Time

(d) Length
b o faar avEY ® ¢
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3. The energy of one-dimensional harmonic oscillator in
the ground state is :
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4. The wave function for a particle must be normalised :
(a) because the charge must be conserved.

(b) because the particle’s angular momentum must be
conserved.

(c) because the particle cannot be in two places at the
same time.

(d) because the particle must be somewhere.
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5. The energy of a particle in 1D box is directly
proportional to

(a3 n
b -

n
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6. If g,.E, and E, are the respective Kinetic energies of

an electron, an alpha particle and a proton each having
the same de-Broglie wavelength, then :

(8 E, =E, = E,
(b) E, > E, > E,
() E, >E, >E,
d) E,>E,>E

(8-15P. T.O.
hitp://www.uouonline.com



http://www.uouonline.com

[8] PH-09

I Ve Sh-alell R a1 Uh Sedg, Uh
BT hUT AT Ueb YICH el 1ol SHull sh¥2l &, B,
7 E, g,
(31) E; =E, = E,
@ E,-E,>E,
(ﬂ) E, > E; > B,
@ =E,-E,>E,
7. The nature of wave function ¢ of a particle is :
(a) Real
(b) Complex
(c) Imaginary
(d) None of these
TS HUT @ AT Gl il YT B @
(1) aredfden
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8. A photon of frequency v has a momentum associated

with it, If ¢ is the velocity of light, then the momentum
is
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9. In quantum mechanics, it is possible for a particle
confined to a region surrounded by high potential
barrier to escape by :

(a) tunneling

(b) barrier climbing

(c) energy relocation

(d) conservation of mass and energy
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10. The rest mass energy of an electron is :
(a) 1.02MeV
(b) 051 MeV
(c) 0MeV
(d) 2.06MeV
gelde, i o [N oM FHoll Bl &
(@) 1.02MeV
(@) 0.51MeV
(@) OMev
Q) 2.06 MeV
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