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1st Semester

PHYSICS

PAPER—DSC-1AT
{General)
Full Marks : 40
Time : 2 Hours
‘The figures in the right-hand margin indicate full inarks.

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

[lustrate the answers wherever necessary.

Mechanics

Group—A

1. Answer any five questions : 5x2

(a) For what value of o, vectors 2:0&_2}'4.]& and

é =2ai - of — 4f are mutually perpendicular to each
other. 7 2
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(b) How torque is related with answer acceleration ?

Define moment of inertia of a body form it. 1+1
(c) Show that the work done per unit volume in

; . l . .
stretching of a wire =5 X stressx strain. 2

(d) What do you mean by GPS? 2

(e) 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? 2

() A body executes S.H.M. of amplitude 1 cm in
frequency 12 Hz. What is the velocity when

displacement 1s 0-5 cm. 2
d*y dy :
: 16—~ +64y =0
{g) Solve : = i Y 2

(h) Write the differences between inertial and

non-inertial frames of reference. 2
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: Group—B
Answer any four questions : 4x5

2. (a) Show that the moment of inertia of a square lamina
about an anis passing through the mid-points of any

two opposite sides equal to that about any diagonal.
3

.

;(b) What do you mean by axial vector ? 1

3. An uniform rigid rod of length 20 cm is clamped
‘horizontally at one end. A weight of 100 g is attached to
'the free end. Calculate the depression of a point 90 cm
‘distant from the clamped end. The diameter of the rod is
2 cm, Young’s modulus of the material of the rod is
| 1.013x10!2 dyne-cm™ g = 980 cm-s~2. 4

4. (a) A cubical shape of body with 1m length on each side
when it is rest. If the body moves with a velocity 0-6 C
along the +x-axis, then what is the shape and

. dimension of the body observed by an obsewer at rest.
' 3

' (b} What is critical damping in S.H.M.

5. Find the equation of motion of a rocket moving upward

in a gravitational field. 4
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6. (a) What is the relation between the intensity and
potential at a point in a gravitational field ? 4

(b) The radius of the earth is 6-63x10%m, its mean
density 5-57x10% kg-m™ and the gravitational
constant 6-63x107!l  find the earth’s surface
potential. 2

7. State and prove perpendicular axes theorém for the

moment of inertia of a body. 4
Group—C
Answer any one question : 1x10

8. (a) Establish the velocity addition theorem on the basis
- of special theory of relativity. From this, prove that
the velocity of light is same to all observers and this
hypothesis is true. 3+2

(b} The equation of motion of a particle (executing forced
of vibration] under S.H.M. is given by

dx
dt?

m +rg+ux:}5},sinwt.
dt

Solve this equation to find the displacement x(t). The
symbols have their usual meaning. 5
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+—; where 'Y, n

S lw
e

9. '{a) Deduce the following relation %:

and k are Young’s modulus, modulus of rigidity, anc
bulk modulus, respectively. 7

(b) Show that V*r" =n{n+1)r"7?. 4
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