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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

December, 2022

PHE-11 : MODERN PHYSICS

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt all questions. The marks for

each question are indicated against it.
(it) You may use a calculator.

(iti) The values of physical constants are

given at the end.

(iv) Symbols have their usual meanings.

1. Answer any five parts : 3 each
(a) Determine the speed of an electron having
kinetic energy of 1.0 MeV and rest mass

0.5 MeV/c2.

P.T.O.



(b)

(c)

(d)

(e)

®

()
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A microscope 1s used to locate the position
of an electron within a distance of 0.2 A.
Calculate the uncertainty 1in  the

momentum of the electron.

Calculate the de Broglie wavelength of a
100 eV electron.

In the lab-frame, two particles are

observed to travel in opposite directions
with speed 2.0 x108 ms!. Calculate the

relative speed of the particles.

How long does it take for 70% of a sample
of radon to decay ? Half life of radon is

3.8 days.

Write the charge, baryon number and spin

for a photon and a proton.

Write the values of / and m; for n = 3.

What i1s the number of degenerate eigen
functions for n = 3 state of the hydrogen

atom ?



2.

3.
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(h) Write down the selection rules for X-ray
spectra. Which one of the following

transitions is allowed for X-rays ?
@ L;j->K

() Ly —» K

Attempt any one part :

(a) An observer on earth measures the
wavelength of light emitted by a distant
galaxy to be 6840 A. If the wavelength of
the light emitted in the galaxy is 4000 A,
calculate the velocity of galaxy with respect
to the earth. 5

(b) Using the Lorentz transformation
equations, derive the relativistic velocity

addition formula. 5

Attempt any two parts : 5 each

(a) Define the parity operator and obtain its

eigen values.

(b) State the properties of a physically

acceptable wave function.
(¢) Show that :
[L,,L,] =L,

P.T.O.
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Attempt any two parts : 5 each

(a) Consider a one-dimensional potential

barrier as shown in the figure :

I 11 I
V=0 | V=Vy|[Vv=0

—d + a

Write the Schrodinger equation for regions
I, IT and III. Determine the wave functions

in region II.

(b) Determine the mean potential energy of a
simple harmonic oscillator in its ground

state given by :

q |2 o2
Vo = ﬁ exp| - 2

(¢) Using Hund’s rules, obtain the spectral
terms and ground state of Sc [Z = 21].

Attempt any two parts : 5 each

(a) Define multiplication factor (k) for a
nuclear chain reaction. Explain how the

chain reaction proceeds for (1) & > 1,
(1) k<1 and (1) £ =1.
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(b) Describe the shell model of the nucleus.

(c) Explain the working of a cyclotron with the
help of a schematic diagram.

Physical constants :
h = 6.626 x 10734 J-s
m, = 9.1 x1073 kg
m, =1.67 x 10727 kg
R=13.6¢eV
c=3x108ms™!

m, =1.67 x 10727 kg

P.T.O.
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i i :

h =6.626 x10734J-s

m, = 9.1 x1073'kg
m, = 1.67 x 10727 kg
R=13.6eV
c=3x108 ms!

m, =1.67 x 10727 kg

PHE-11



	BACHELOR OF SCIENCE (B. Sc.)
	Physical constants :
	PHE-11
	PHE–11

