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MATHEMATICS — GENERAL
Paper : DSE-A-1
(Particle Dynamics)
Full Marks : 65

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.
MULTIPLE CHOICE QUESTIONS
1. Answer all the questions : 1x10

(a) For a rectilinear motion of a particle, if an impulse / changes its velocity from u to v, then the
change in Kinetic energy is
@ %1 (utv) () Y21 (u—v)
@) 271 (u+v) (iv) None of these.

(b) The law of motion in a straight line is x = 2 vt. The acceleration is

(i) f= const (i) f=v?
(i) f=1¢ @iv) f=0.
(c) The potential energy of a particle of mass m at a height 4 above the Earth’s surface is
(i) mgh (i) mg
(i) gh (iv) None of these.

(d) If the central orbit described by a particle moving under central force is the conic L =1+ecosO,
r

then the force varies as

0 — i)
r

Gi L (iv) %
r r

(e) If a particle moves along the curve r = ae® with constant angular velocity, then the cross-radial
acceleration is proportional to

@ r i) 72
a1 . 1
(iii) - (@iv) r—z .

(f) If the tangential and normal components of acceleration be equal, then the velocity is proportional
to

M v (i) ev

(i) e2v (iv) eV
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Horse-Power =
(1) 746.3 watts (Approx) (i) 750 watts (Approx)
(i) 740 watts (Approx) (iv) None of these.
If a particle is moving with a constant velocity parallel to the axis of y and velocity proportional to

y parallel to the axis of x, then the path of the particle is
(i) anellipse (i) a parabola

(iii) a straight line (iv) None of these.

The work done in raising a mass of 2 kg to a height of 5 meters is [g = 980 cm/sec?]
(i) 98 x 107 ergs (i) 9-8 x 107 ergs

(i) 9800 ergs (iv) None of these.

For a Simple Hormonic motion defined by x = sin (%tj the time period is

(1) 4 unit (i) 2 unit
(ii)) %2 unit (iv) None of these.

Answer any one question :

The position of a moving point at time ¢ is given by x = a cos t and y = a sin t. Find its path,
velocity and acceleration. 5

Prove that the path of a projectile in vacua is a parabola. 5

Answer any five questions :

State Newton’s second law of motion.

4

A particle of mass m is acted on by a force mp [x + a_3] , L being constant, towards the origin.
X

If it starts from rest at a distance a from origin, show that it will arrive at the origin in time $ .
n

2+8

State the Kepler’s laws of planetary motion.

A particle describes a parabola x2 = 8y under a force always perpendicular to y-axis. Find the law
of force and the velocity of the particle at any point of its orbit. 3+7
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5.

10.

(a) Define terminal velocity.

(b) A particle is projected vertically upwards with a velocity ‘u’ in a medium whose resistance varies
as the square of the velocity. Show that the greatest height attained by the particle is

VZ 2
Ey log, [1 + ;—J, where V is the terminal velocity. 248
g

. A particle describes a plane curve under the action of a central attractive force F per unit mass. Prove

2
d
that in usual notation the differential equation to the path of the particle is — a’_p =F. 10
p r

. Find the expressions for tangential and normal components of velocity and acceleration of a particle

moving in a plane. 10

One end of an elastic string is fixed at 4 and the other end is fastened to a heavy particle, the modulus
of elasticity of the string being equal to the weight of the particle. Show that if the particle be dropped
from A, it will descend a distance (2 + V3) a before coming to rest. 10

. An engine working at a constant rate H, draws a load M against a resistance R. Show that the maximum

MH (an - j
speed is % and the time taken to attain half this speed is 2 10
5 .
R

M
(distance)

A particle describes an ellipse under a force , towards a focus. If it was projected with a

velocity V from a point distant R from the centre of force, then show that the periodic time is

G




