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1. A particle of mass 3m is attached to the mid point of light elastic string of modulus mg

whose ends are attached to two fixed points with distance 7/ apart in a vertical line. The

natural length of the string is 2/. Find the equilibrium position of the panicie.

" The patticle is slightly disturbed from rest in a vertical direction. Show that the subséquent

motion of the particle is simple harmonic of period 7 —l
g

Find the maximum speed of the particle during this motion.

. A particle is projected verticlly upwards from O with speed » in a medium, which offers a

2
resistance

per unit mass, where v is the speed of the particle, y is the height above
a+y

the fixed point O and a and k(;ﬁ —%) are constants.

Show that

- u* (2k+ 1)

5 }, where % is the maximum height attained by the particle.
ag

Considering downwards motion of the particle, write down equations to find its velocity at
time ¢,

3. (i) The acceleration of an aobject is given by 7(¢)=2i—6re™ ;.

Given that at time =0, y(O):%g‘ and {(0)=%i.

Find the position vector at any time ¢.



[

(ii) A golf ball is driven from the tee O with speed u#, at an angle ¢ to the horizontal.
Throughout its motion the only force acting on the particle is the force due to gravity,

a) Find the position vector (¢} at time ¢, of the golf ball with O as the origin. .

2u; tan

b) Show that horizontal range R of the particle is given by R =
, : g(1+tan a)
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01. (i) A system consists of # particles and if F;" is the external force acting on the
i" particle of the mass m, and F, is the internal force acting on the i* particle

due to j" particle of mass m . Show that the equation of motion for the system is

given by F“ =M} where F* is the resultant external force acting on the
system, M is the total mass of the system and r is the position vector of the |
cenire of mass.

(il) Two particles collide. Before the interaction, particle 1 of mass 2kg has velocity
0.5ims™ and particle 2 of mass 3kg is stationary. After the interaction particle 1

has speed 3 ms™ and particle 2 has'_speed 2ms™ and moves in the xy plane in the
directions shown in the diagram below. Find the angles & and g.
Y4 " Paricall

Particle 2

dm

dt
varying mass m(f) moving with velocity v under a force £(¢), matter being

02. (i) Establish the formula E(t):m(t)ii—l;+ u for the motion of a particle of

. dn . L .
emitted at a rate = with velocity u relative to the particle.
t

(ii) A rocket of initial total mass m propels itself by ejecting mass at a constant rate &
per unit time with speed u relative to the rocket. At a time the rocket is moving
with speed v vertically upwards near the Earth’s surface against constant gravity.

Show that (T-—kt)%:ku—g(l—kr). Given that v=0 when (=0, Find the

speed v at time ¢.

03. (i) With usual notation show that the velocity and acceleration components in plane

polar coordinates are given by v=re, +rfe, and a= (i" - ;'éz)g, + l%(rzé) ey
, ' -




(ii) A particle (A) of mass m, kept on a horizontal table is connected to a light
inextensible string passing through a small hole in the table, with another particle

(B) of mass 2m hanging from the other end. If A is projected horizontally with

velocity 3\/g_a perpendicular to the string with OA=a, show that in the
subsequent motion, the length r=0A satisfies the differential equation,
3d2r 9a°g

dat  F

+2g=0.
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