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A particle 4, of mass 5kg, rests on a horizontal surface. It is attached to one end of a light
inextensible string which passes over a smooth light fixed pulley. The other end of the string
is attached to another particle B of mass 2kg. Initially, the particles are held at rest with the
string just taut. Particle B is then raised vertically and released from rest. After dropping for
0-5s, the string becomes taut.

Find the speed with which particle 4 begins to rise and the impulsive tension in the string. [8]
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Two particles A and B, of masses Skg and 3kg respectively, rest on a smooth horizontal
surface. Particle 4 lies at the edge of the surface and particle B lies a distance of 0-2m from
the edge such that the line 4B is perpendicular to the edge of the surface. The two particles
are connected by a light inextensible string of length 1-8m. Particle 4 is then allowed to drop
from rest from the edge of the surface. Calculate the speed of B immediately after the string
becomes taut and find the impulsive tension in the string. [9]
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Two particles A and B, of mass 3kg and 2kg respectively, are attached one to each end of a
light inextensible string of length 2/m. Initially, the particles are at rest on a smooth horizontal
surface a distance /m apart, as shown in the diagram. Particle B is then projected horizontally
with speed 8ms™" at an angle of 90° to the line joining the initial positions of A and B.
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Find the speed with which each particle begins to move immediately after the string becomes
taut and determine the magnitude of the impulsive tension in the string. [9]
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Two particles A and B, of mass 3kg and 5kg respectively, are attached one to each end of a

light inextensible string of length +/3/m. Initially, the particles are at rest on a smooth horizontal
surface a distance /m apart, as shown in the diagram. Particle B is then projected horizontally
with speed 8 ms~1 at an angle of 60° to the line joining the initial positions of A and B produced.

Immediately after the string becomes taut,
(a) show that the particle A starts to move in a direction which makes an angle of 30° with the
line joining the initial positions of A and B. [2]

(b) find the speed with which each particle begins to move and determine the magnitude of
the impulsive tension in the string. [9]
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A particle A, of mass 2kg, lies on the edge of a horizontal surface. It is connected by means of
a light inextensible string of length 1-8 m to another particle B, of mass 5kg, which is lying on the
surface 0-2m from the edge such that AB is perpendicular to the edge. The surface is at a height
of 2m above the ground. Particle A is then pushed gently over the edge. Find the magnitude of
the velocity with which B begins to move and the impulsive tension in the string. [8]
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Two particles P and Q, of mass 3kg and 7 kg respectively, are attached one to each end of a
light inextensible string. Initially, the string is slack and the particles are at rest on a smooth
horizontal surface. The particle Q is then projected across the surface with speed 8 ms=1 away
from P along the straight line passing through the initial positions of P and Q. Find the speed with
which the particles begin to move immediately after the jerk and determine the impulsive tension
in the string during the jerk. [6]
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The diagram shows a particle P lying on a smooth plane inclined at an angle of 30° to the
horizontal. Particle P is connected to another particle Q, by means of a light inextensible string
passing over a smooth light pulley fixed at the top of the plane. Particle Q hangs freely. The
mass of Pis 26 kg and the mass of Q is 23kg. Initially, the particles are held at rest with the string
just taut.

30°

The system is then released. When particle Q has descended a distance of % m, it strikes the
horizontal floor.

(a) Find the acceleration of the particles immediately after the system is released. [6]
(b) Calculate the speed of P at the instant Q strikes the floor. 3]

(c) Given that P does not reach the pulley in the subsequent motion, determine the speed
with which the system starts to move after the string becomes taut again and calculate
the impulsive tension in the string. [6]
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Particle A, of mass 2 kg, and particle B, of mass 3kg, are connected by a light inextensible string of
length / m. Initially, both particles are lying at rest on a smooth horizontal surface a distance / m
apart, with the string just slack. Particle B is given a blow of impulse 40 Ns in a direction away
from A at an angle o to the line joining the initial positions of A and B.

40 Ns

Immediately after the blow, the speed of particle A is 4 ms™".

(a) Determine the value of o. [6]

(b)  Calculate the magnitude and direction of the velocity of B immediately after the blow.  [6]
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Two particles P and Q, of mass 7kg and 9kg respectively, are attached one to each end of a light
inextensible string of length 5m. Initially, the particles are at rest on a smooth horizontal surface a
distance 3 m apart, as shown in the diagram. Particle Q is then projected horizontally with velocity
6ms! in a direction at 90° to the line joining the initial positions of P and Q.

6ms!

Calculate the speed of P and the speed of O immediately after the string becomes taut. Determine

the impulsive tension in the string during the jerk, and find the angle between the velocity of P and
the velocity of O immediately after the jerk. [14]
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A particle A, of mass 7kg, rests on a horizontal table. It is attached to one end of a light
inextensible string which passes over a smooth light pulley. The other end of the string is attached
to another particle B, of mass 3 kg. Initially, the particles are held at rest with the string just taut.
Particle B is raised vertically through a distance of 1-6m and released from rest.

Find the speed with which particle A begins to rise, and the impulsive tension in the string. [9]
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The diagram shows two particles 4 and B, of masses 4kg and 3 kg respectively, connected by
a light inextensible string passing over a smooth light pulley fixed above a horizontal plane.
Initially, the particle A is at rest on the plane and particle B hangs at a depth of 1-0m below
the pulley.

Particle B is then raised vertically a distance of 0-9m and released from rest from that
position.

(a) Calculate the speed of B immediately before the string tightens. [3]

(b)  Determine the speed with which 4 leaves the plane and the impulsive tension in the
string immediately after the string tightens. M




