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PHYSICS
[ Generic Elective |
(CBCS)
[First Semester |
PAPER — GEIT
Full Marks : 40
Time : 2 hours
The figures in the right-hand margin indicate marks

Candidates are required to give their answers in their
own words as far as practicable

Illustrate the answers wherever necessary
GROUP-A
Answer any five questions : 2%5

1. What do you mean by Compton effect ? Write
down expression for Compton shift in wave-

length.

2. Find the speed of electron in the Ist Bohr orbit
of hydrogen atom.
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3. State and explain Heisenberg's uncertamty
principle.

4. What do you mean by normalization of a wave
functions ?

8. Provethat the wave function

w(x)=A4e™
1s an eigen function of the momentum operator,
K =Propagation constant.

6. Draw binding energy curve. Explain its
importance.

7. A particle of mass m is confined to move in a
one dimensional box with rigid walls at x = 0 and
x = b. Write down expression for corresponding
wave function w(x, f).

8. Write down properties of neutrino.

‘GROUP-B

Answer any four questions : 0 5x4

=

(a)- Write down characteristics of photoelectrlc
effect.
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10.

11.

12.

13.

14.

(3)

(b} What will be the maximum kinetic energy
of the ejected electron when light of wave-
length 6000 A is incident on a metal
surface of work function 1-07 eV ? 2+3

(a) Write down basic postulates of Bohr's theory
for hydrogen atom.

(b) Find expression for enefgy of electron in
nth Bohr orbit of hydrogen atom. 14 +34

Using Heisenberg's uncertainty principle prove
that electrons can not stay within nucleus. 5

(a) Derive Schrodinger's time independent
equation in one dimension.

(b) Find de Broglie wavelength associated with
an electron accelerated through a potential
difference of 169 volts. 3+2

Write down Bethe-Weizsacker semiemperical
mass formula. Explain the origin of each terms.2 + 3

(a) Derive expression for average life of a radio
-active substance in terms of decay constant.
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(b) Anelement (X) decay to non-radioactive

15. (a)

(b)

(c)

16. (a)

(&)

product (¥) with halflife 2 days. After a
certain time ratio of X'and Y becomes 1 : 31,
find the time. 3+2

GROUP-C

Answer any one question : 10x1

Find the minimum energy of an electron in
hydrogen atom using uncertainty principle.

What do you mean by nuclear fission ?
Give one example with corresponding
equations.

The electron in hydrogen atom is taken to
3rd excited state. Find the longest wave-
length in the emission spectra. 4+(2+2)+2

A particle of mass m is confined to move in
a one dimensional box with rigid walls at
x=0 and x=L. Find normalized wave-
function and energy eigen values.

A photon of energy 1 MeV suffers compton‘
scattering at angle of 60°. Find energy of
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scattered photon, speed of recoil eleciron
and angle of recoil of electron. 5+2+2+1)
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