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VIDYASAGAR UNIVERSITY

B.Sc. General Examination 2021

(CBCS)

1st Semester

PHYSICS

PAPER—DSC1AT & DSC1AP / DSC2AT & DSC2AP /

DSC3AT & DSC3AP

MECHANICS

Full Marks : 60

Time : 3 Hours

The figures in the right-hand margin indicate full marks.

Candidates are required to give their answers in their

own words as far as practicable.

THEORY : DSC1AT

Group – A

Answer any three questions. 3�12

1. (a) Write down the equation of motion of a damped harmonic oscillator

and solve it.

(b) Write the postulates of spccial theory of relativity. (2+6)+4
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2. (a) Using Newton’s law of gravitation, prove Kepler’s 1st law of planetary

motion.

(b) Show that the resultant of two rectangular SHMs of the same period

but different amplitudes and phases in perpendicular direction is an

elliptical motion. For what conditions will the path of fte resultant

motion be a circular and a straight line ? 4+(5+3)

3. (a) Find expression for work done in twisting a wire.

(b) What is a Torsional pendulum ? Derive the theory for determination

of the rigidity modulus of a wire by using this pendulum.

5+(2+5)

4. (a) Establish the velocity addition theorem and the basis of the special

theory of relativity. From this prove that the velocity of light is same

to all observers and this hypothesis is true.

(b) Write a short note on Global Positioning System (GPS). (4+3)+5

5. (a) The equation of motion of a particle (executing forced of vibration)

under SHM is given by

d x dx
m r x F t

dtdt

2

02
sin( )� � � � �

solve this equation to find the displacement x(t). The symbols have

their usual meanings.

(b) Prove that E2 = p2c2 + m0
2c4, where the symbols have their usual

meanings. 6+6

6. (a) What is length contraction ? Prove that
v

L L
c

2

0 2
1� � , the symbols

have their usual meanings.



C/21/BSC/1st Sem/PHSG–DSC1AT & DSC1AP

3

(b) A particle is found to move 800 meter in one microsecond. Find its

speed. (2+5)+5

Group – B

Answer any two questions. 2�2

7. Show that the work done per unit volume in stretching of a wire = 1/

2 � stress � strain.

8. Two artificial satellites are revolving around the earth at the same

altitude. The mass of one is twice that of the other. Which one is moving

faster ?

9. State Hooke’s law.

10. What is critical damping in SHM ?

PRACTICAL : DSC1AP

Answer any one question. 1�15

1. Explain the procedure to measure height of a building using sextant.

2. Explain the procedure to determine ‘g’ by bar pendulum.

3. Discuss the procedure to measure moment of inertia of a flywheel.

Answer any one question. 1�5

4. Discuss the working formula to measure the length (or diameter) of a given

rod using slide calipers, screw gauge and travelling microscope.

5. Write down briefly the theory to determine the classic constants of the

material of a wire by Searle’s method.
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6. Discuss the theory to determine ‘g’ and velocity for a freely falling body

using digital timing technique.
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