445/Phs. 22-23/32414

B.Sc. Semester-111 Examination, 2022-23

PHYSICS [Honours]
Course ID : 32414 Course Code : SH/PHS/304/GE-3
Course Title : Physical Optics & Modern Physics
Time : 1 Hour 15 Minutes Full Marks : 25

The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in
their own words as far as practicable.
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UNIT-1

1. Answer any five of the following questions:
1x5=5
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a) Mention one difference between interference

and diffraction.
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b) Give an example of positive crystal.
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c¢) What are coherent sources?
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d)

g)

h)

What is the function of an operator?
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Explain wave-particle duality with example.
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What is zero point energy?
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What type of nuclear reaction takes place in
the Sun?
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Write down the conditions for sustained

interference of light.
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UNIT-II

Answer any two of the following questions:

5x2=10
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a)

445/Phs.

While it is necessary to use narrow source for
Fresnel's biprism, extended source is needed
for Newton's rings. Explain it. When a thin
piece of glass 3.4x10* cm thick is placed in
the path of an interfering beams in a biprism

experiment, it is found that the central bright
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b)

445/Phs.

fringe shifts through a distance equal to the
width of 4 fringes. Find the refractive index of

the glass piece. 2+3

T BTN @F GGG SR RIS T =i
80 T 97 (0@ SETH [ge So™ I72d &
@7 e ATHCS T4 3.4x104 @R GG
93T FIHA TFEIE o T T, ©4F (FUR
AT 20 SR Zed 906 TR BRI AeE
(R AN | PR foTarE F© 23 oiRl Fefa 59

Prove that when the angle of incidence
corresponds to the Brewster angle, the
reflected and refracted rays are at right angles
to each other. State and derive Malus law.
3+2
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Find an expression for the de Broglie

wavelength for electron having kinetic energy
E. What is probability current density? What

1s its significance? 3+1+1
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d)

Evaluate the first three energy level of an

electron enclosed in a 1D box of length 10 A .
Find the expectation value of linear momentum

of a particle described by a wave function
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UNIT-III

3. Answer any one of the following question:

10x1=10
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a)

445/Phs.

1)  What is coordination number? Deduce

the packing factor of body centered cubic

crystal. 2+3
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b)

445/Phs.

What is the source of binding energy of

a nucleus?

Mass of 'H, atom =1.007825u, Mass of a
nutron=1.008665u. Measured value of
mass *H, atom = 2.014102u . Find out B.E

per nucleon in Meyv. 2+3
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Derive Bragg's equation in crystal
diffraction. 5
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Distinguish between Fresnel and

Fraunhofer diffraction pattern. Explain
Newton's ring experiment to determine
the refractive index of a sample. 2+3
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