[ K(I)—Physics-G-34 ]

2018

PHYSICS — GENERAL
Third Paper
Group-A
Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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(English Version )
The figures in the margin indicate full marks.

Answer question no. 1 and any four questions from the rest.

1. Answer any five questions. 2x5

(a)

(b)
()
(d)
(e)

€3]
(2
(h)
(@)
(b)

()

(®

(c)

(b)
)

Two waves coming from two different points of an extended light source can not produce interference—
why?

How can you produce circularly polarized light?
Define specific rotation. Give its unit.
Draw the circuit diagram to find characteristics curves of a N-P-N transistor in CE mode.

The output of a two input OR gate is connected to the two input NAND gate whose inputs are
interconnected to each other. Draw the logic circuit of gates and write its truth table.

State and explain Moseley’s law.

Why electrons can not stay inside the nucleus?

How fast a particle must travel so that its mass become twice of its rest mass?

What is interference of light? Deduce an expression for the intensity of light at a point due to the

superposition of waves coming from two light sources. Hence find the conditions of constructive and
destructive interference.

Light of wavelength 560 nm incident on a pair of slits produce an interference pattern in which the
bright fringes are separated by 6.3 mm. Calculate the wavelength of another monochromatic source
of light which produces interference fringes separated by 7.2 mm using same arrangement.

Define Plane of Polarisation. (1+3+2)+3+1

Define Zone plate? Find an expression for its primary focal length.

A single slit of white light forms diffraction pattern of Fraunhofer class with white light. The second
maximum in the pattern for red light of A\ = 7000 A coincides with the third maximum of an unknown
wavelength. Calculate the unknown wavelength.

Calculate the thickness of a quartz half-wave plate for the line 600 nm for which ordinary and extra
ordinary refractive indices are Mo = 1.54184 and p, = 1.55085 respectively. (2+3)+3+2
What is meant by Zener breakdown? Explain how Zener diode maintains constant voltage across the
load.

Explain with diagram working principle of a Bridge rectifier.

The base current and collector current of a transistor in CE mode are 75p1 A and 1.50 mA respectively.
Find the values of B and «. (1+3)+4+2
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5. (a)

(b)
(c)
6. (a)
(b)

(©)

(d

(b)
(c)
(d)

(e)

Draw the circuit diagram of two input AND gate with the help of diodes and explain its working principle
with truth table.

State De Morgan’s theorem and write the truth table of the logic expression Y = AB + AB.
Perform the binary subtraction 10001-1110. (2+1+2)H2+2)+1

Derive relativistic velocity addition theorem.

What is known as matter wave? Calculate the minimum energy of a y-photon in MeV which can
product one electron-positron pair. Given : Rest mass of electron m = 9.11x10731 kg.

Write down one dimensional Schrodinger time independent equation for a particle subjected to a
Potential V.

What do you mean by eigenfunction and eigenvalue? 3+H(1H2)2+1+1)

According to Bohr Atom model of H-atom, the total energy of orbital electron is negative. Explain
the significance of negative energy.

Define Stoke’s line and anti-Stoke’s line.

Why the structure of a crystal can be determined by X-ray and not by visible light?

Work function of a metal is 1.07 eV. What will be the maximum kinetic energy of the ejected electron
when the light of wavelength 6000 A is incident on the metal.

Define 1 amu. Determine its value in eV unit. 2+2+242+(1+1)
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