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I1X20=20

L. The probability of finding a particle within a distance dx along the xanis is given by?

a b. -
co ey L Py
2. Which amongst the tollowing, is one ol the produdts ot the nuclear tission ol U w
a e, b. Baj
c. Phay d. None ol the options

3. Which ot the tollowing, represents the Einstein photoelectric equation (symbols have

their usual meaning),

& hv=hvy+ Ey Loy =h vo D
Chv=0- Ly dpv = h vo - O
4. Somerhield’s Moditication vields which Kind ot orbit?
a. Ellipse b. Tivperbolic
¢ Circular d. None ol the Options
5. Compton ettect reveals the o nature of electromagnetic radiation
aWave b. Particle
<. Both d. None

6. Tength Contraction happens tor whom?

A Lraveller b. Observer
¢ Both d. None
7. When the scattering angle =0, Compton shitt AN will be equal to
A 0021 A b 0048 A
c 0.072 A d.0

8. The Balmer lines usually talls in which range?

a1k b. Visible
e UV d. None ol the Options
9. Whena particle is inside a box, the potential inside the box s
A infinite b. Finite bul not zero
c. 0 d. I:qual to total energy
1
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10,

11.

14.

”>

Which of the forces can only be found in the nucleus?

a. Gravitational b. Strong,
c. Electromagnetic d. None ot the Above
»
In“Ultraviolet catastrophe’, Ravleigh-Jeans law fails in the region ol
a. Low frequency b. Iligh Frequency
¢ Intermediate frequency d. None

Which of the following can be considered as a magic number with respect lo the
nuclear shell model

a. 15 b. 32

c. 28 d. 33

The De-Broglie wavelength associated with a material partic le is (svmbols have usual
meaning)

a. ﬁ b. /_7
It 2
& | d. P

=

/z? I

What is the mass of a person of 65 kg, travelling at 1700km /s

2. 80 ky, b. 120 kg,

c. 90 kg, d. - 65 kg,

Which of the following is not a characteristic of a wavefunction?

A continuous b. single valued

¢ ditferentiable d. physically signiticant

Zeeman elfect occurs due to which hield?
a. Electric b. Nagnelic
c. Both Electric and NMagneti d. None of the Options

What is the diameter of an atomic nucleus?
a ~10"m b, ~10'"m
() 10 "m d. None ot the Options

- Which particle is created in the annihilation of matter and antimatter

a. Alpha b. Beta
. Gamma d. Al of the options

- Which element has the highest nuclear stability?

a.Cn b Al
.S d. e
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20. Which pair amongst the tollowing will require the minimum energy input for
initiating fusion
a. 1-H b. D-1
c. H-He d. None of the Options

[ l)cscrintivc]
Time : 2 hrs. 30 min. Marks: 50

[ Answer question no.1 & any four (4) from the rest |

L. Obtain the expression for the energy cigenvalue of a particle 10
confined inan infinite patential well.
2. a. Broadly describe the three different types ot radiation, J+7=10
b. Explain how a solar neutrino can be detected inearth (8.5 light
minutes away from the sun), when the lifetime of the neutrino
IS ~s.
3. a0 Eaplain photoelectric effect with an appropriate figure. SH3=10

b. Tlow did Finstein explain the observations of photoclectric

elfect (‘\pk‘]‘inu‘nt?

4. a. Determine the time dilation and length contraction in “age of - S+5=10

a traveler moving at 0.85¢.
b. Fxplain why you can never reach the speed of light, let alone

exceed it (Mathematical Proof required).

5+5=10

N
-

Explain probability density and normalization of a wave
function.

b. I'xplain the concept of wave-particle duality. Also calculate
the wavelength of a material particle based on this hy pothesis.
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a. Describe the Somerfield’s modification on the Bohr’'s model of — 6+4=10
an atom, and how doces it attempt to explain the hydrogen
lines.

b. Prove that it is impossible for an clectron to reside within a
nucleus

a. What is the percentage of atoms which remains radioactive  5+5=10
after a period of 4 years for a material with a half-life of 2.5

years?

g

Differentiate between Nuclear Fusion and Nuclear Fission and
explain what kind of fusion takes place in a star after it has
spent all its hvdrogen fuel.

Describe how the shell model attempts to explain the stability of 1o
the nucleus
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