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2021
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 : 2×5

(a) How does a grating spectrum differ from prism spectrum? (Mention only two such differences).

(b) Define specific rotation. Give its unit.

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

(d) Explain whether conservation of energy remains unchanged in case of interference of light.
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(e) Can X-ray be diffracted by a plane diffraction grating? Justify your answer.

(f) Why electron can not stay inside the nucleus of an atom?

(g) Find the value of emitter current (IE) in a transistor for which  = 50 and IB = 20 A.

(h) Show that the de-Broglie wavelength of a body of mass ‘m’ and K.E. ‘E’ is 
2
h
mE

.

2. (a) State Huygen’s principle and hence establish Snell’s laws of refraction on plane surface.

(b) Two separate sources can not produce interference of light— Explain.

(c) In Young’s experiment for interference of light, the slits being 2 mm apart are illuminated by light
of wavelength  = 5896 Å. Calculate the fringe width which is observed on a screen 1 m from the
plane of the slits. (2+3)+2+3

3. (a) What is a zone plate?

(b) What are half wave and quarter wave plate? What do you mean by optical activity?

(c) A ray of light reflected from diamond at 60º is found to be completely plane polarized. What is the
refractive index of diamond? 2+(3+2)+3

4. (a) Explain with diagram the working principle of a bridge-rectifier. How does capacitor act as filter?

(b) What is zener diode? A zener diode of breakdown voltage 10 V along with a series resistance is
connected in reverse bias across a 40 V supply source. Calculate the minimum value of the
resistance required if the maximum zener current is 50 mA. (4+2)+(1+3)

5. (a) In figure below, A and B inputs have final output Y. Prepare the truth table of Y. Which logic gates
have been used here?

(b) Draw the circuit diagram of a two-input OR gate using two diodes. Draw the circuit symbol and
write the truth table of the gate.

(c) How do you prepare a AND gate using NOR gates?

(d) Convert the decimal number (17·35)10 to its binary equivalent. 3+3+2+2

6. (a) Using Lorentz transformation equation, establish the formula of length contraction.

(b) What are stokes and anti-stokes lines?

(c) State Moseley’s law in connection with characteristic X-rays.

(d) Discuss how Einstein’s photo-electric equation explains the essential features of the photo-electric
emission. 3+2+2+3
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7. (a) Write down one-dimensional Schrödinger time independent equation for a particle subjected to a
potential V.

(b) Calculate the value of 1 amu in eV unit.

(c) The half life of a radioactive element is 60 days. After how many days will 1
16 th part of the atoms

of the element be left behind?

(d) Draw a graph between nuclear binding energy per nucleon with mass number and discuss nuclear
stability from it. 2+2+2+(2+2)


