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BACHELOR OF SCIENCE (B.Sc.)

g Term-End Examination
ﬁﬂ .
— December, 2010
© PHE-11 : MODERN PHYSICS
Time : 2 hours Maximum Marks : 50

Note : Attempt all questions. The marks for each question are
indicated against it. Symbols have their usual meanings.
You may use log tables and calculators. The values of
physical constants have been given at the end.

1. Answer any five parts : 2x5=10
(a) Find the velocity of a10 Mev kinetic energy
0.5

electron of rest mass :2' Mev.

() Compute de Broglie wave length of an
electron accelerated through a potential
of 54 V.

() APimeson has rest mass energy of 140 Mev
and life time of 25 ns. What is the uncertainty
in its energy ?

(d) Sun is radiating 4x10% Js~1 energy. How
much mass does it lose every second ?

(¢) Determine the spectral terms of a hydrogen
atom in n = 2 state.
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(f)  Does the reaction 1°+3* p+n+g + Va,

Satisfies baryon no, lepton no and charge
conservation ? Explain.

(8) A radio active element has a half life of 3
years. What fraction of it will survive after
18 years ?

2. Answer any two parts : 5x2=10
(a) How fast must an observer be moving so
that red light (1 = 650 nm) appears

Doppler shifted to green (4 = 550 nm) ?

Mev
(b) A pion of rest mass 135 c_z decays in

flight (v = 0.98 ¢) into two photons (m,=0)
of equal energy making equal angles 6 with
the initial direction of motion. Find the value
of the angle and energies of photons.

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

V., +V
addition formulae : V, = m
X

3. Answer any two parts : 5x2=10

(a) State the properties of the wave function. Is
the following solution of one-dimension at
Schrodinger equation permitted ? Explain.

e kx

X

sink x

b)) =4
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(b)

(c)

Consider one- dimensional potential barrier

V=V,

I I I
V=0

—-a a X
given above. Write down the Schrodinger
equation and the boundary conditions.
Obtain the general solution for region II
Find the expectation value of r for the
ground state of Hydrogen atom

1

= [ -r
‘l’100“ 'rra03 € /ao

4. Answer any two parts : 5x2=10

(a)

(b)
(c)

Use Moseley’s law to obtain the frequency

of X' ray line in Sodium (Z =11, o =1) when

L to K transition takes place.

Evaluate the commutator [ L x, L y].

State Hund’s Rules and using them find the
ground state of helium atom. (3+2=5)

5. Answer any two parts : 5x2=10

(a)
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With the help of binding energy curve for
naclei, explain main characteristics of
elements and the phenomenon of nuclear
fusion and fission.
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(b) Describe the working of the Wilson Cloud
Chamber.

(c) Draw the schematic diagram of a nuclear
reactor. State two functions of control rods
in a nuclear reactor. (3+2=5)

Physical Constants :
m,=9.109x10~3! kg
h=6.626x10"34 Js

m,=1.672x10"% kg

m,=1.674x10~%7 kg
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(b) LR [Lx,Ly]H AF Frw=i

(©) Tue % Trom wand 3R <R Wi = g difem

TRHTY] <t A ST T B | (3+2=5)
5. g MW : 5x2=10
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it @ Afreee e Srer sk free
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(b) Toewm fw wan + wEifafy w1 aviT H
() ety foaer =1 sawen fax o7md | Tifisg
Rux # s <5 % & g wand | (3+2=5)
siifers T - |
m, =9.109 x 10-3! kg
h =6626 x 10-34]s
m, = 1672 x 10~ kg
m, = 1674 x 107% kg
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