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Question 1

A radioactive nucleus of half lifeTusec ( micro second) moves through the laboratory at 2.7C, where C is velocity of light=3x108m/sec. The half-life measured
by an observer in the laboratory will be
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Question 2

A man on moon observes two space ships coming towards him from opposite directions at speeds of 0.9 C and 0.8 C respectively. The relative speed of the
ships as measured by an observer on either one of the ships will be
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Question 3

The velocity at which the mass of a particle becomes double its rest mass is

(T ST GG F7 &1 Ol (%2 07 9= G 207 9 o =7

Question 4

Moment of inertia of a rigid rod of length | and mass m about an axis passing through one of its end and perpendicular to its length is
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Question 5

Radius of gyration of a solid sphere of radius R about its own axis will be
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Question 6

A solid sphere and a hollow sphere roll down an inclined plane from the same height. The ratio of their acceleration will be
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Question 7

The de Broglie wavelength associated with an electron of kinetic energy 0.1
MeV for nonrelativistic case is
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Question 8



The degree of freedom for N particles in space are
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Question 9

Which constraints are time dependent?
Which constraints are time dependent?

Question 10

The generalized coordinates for motion of a particle moving on the
surface of a sphere of radius ‘a’ are
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Question 11

The Lagrangian equations of motion are order differential equations
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Question 12

Quantum mechanics, in its most general formulation, is a theory of operators (observables) acting on an abstract space called
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Question 13

The fundamental observables associated with the motion of a single
guantum mechanical particle are

G5 (PIAFGIN IS JFP IV 5167 S TF CNfeid T wvesf 7o

Question 14

Any wave function can be written as a linear combination of
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Question 15

The energy of electron of the first Bohr orbit of hydrogen atom is -13.6eV. The energy emitted by photon when an electron jumps from the second to the first
Bohr orbit is
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Question 16

Two particles moving to each other with
0.9c velocity. The relative velocity of
one with respect to other will be
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Question 17

If the sun radiates energy atthe rate of
4x10% J/s, then the rate of change in
masswill be
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Question 18

Arocketof lengthS meters passesan
observeronearth. The observer
measuresthe passing rocketto be 3
meters long. Whatis the velocity of the
rocketin the reference frame of the
Earth-based observer?
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Question 19

Arelativistic particle of mass m has a
total energy 37 times its rest energy.
What is the momentum of the particle,
inunits of mc?
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Question 20

The rest mass energy E. of a particle
with massm is one quarter of its total
energy E.What is the value of the
particle's momentum, in units of mc?
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Question 21

Two twins are 30 years old. At this
time, one of them gets on a rocket
and travels at 0.8 c, for what he
experiences to be 12 years. How
old is the twin that remained on
Earth when the traveling twin returns
home?

0 TT 49 999 30 9291 a2
FHT JFGH 0.8 ¢ ([0 JF0
ALB P MG et @ fem
SO 12 I8 WO120 T |
3 9ME 17 ~f{Ee wkEe
WHTGLHE 995 T W ?



Question 22

The wavelength associated with an
electron of energy 100eV
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Question 23

Compton shiftdependson

Question 24

Anincident X-ray of wavelength 71 pm
(pikometer}isincident on a calcite
target. The largest shift of wavelength
due to Compton scattering will be
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Question 25

In the momentum representation, the

position operator Xp can be written
as
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Question 26

One dimensional harmonic oscillator

hasangular 1‘requenc\,.r5><105 per sec.
Zero pointenergy is
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Question 27

The radial probability density for the
hydrogenatominls state hasa
maximum atwhat value of Bohr
radius{ag)
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Question 28



The expectation value of<x>inthe
ground state of a particle free tomove
within a potential box with rigid walls
extending fromx=0tox=lis
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Question 29

For one dimensional motion,
probability current density for a
stationary state is independent of
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Question 30

The energy of a particle free to move
within a potential box with rigid walls
extending fromx=-I/2tox=I/2 is
proportionalto
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