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A particle slides down a smooth plane inclined at an angle of a° to the horizontal. The
through the point A with speed 1.5ms™, and 1.2s later it passes through the point B
45mst. Find

(i) the acceleration of the particle,

(ii) thevalueof a.
A block isbeing pulled along ahorizontal floor by aropeinclined at 20° to the horizontal. Thetension
in the rope is 851 N and the block moves at a constant speed of 2.5ms 2.

(i) Show that the work done on the block in 12 sis approximately 24 kJ. [3]

(ii) Hence find the power being applied to the block, giving your answer to the nearest KW. [1]

13N

Three horizontal forces of magnitudesF N, 13N and 10 N act at afixed point O and arein equilibrium.
The directions of the forces are as shown in the diagram. Find, in either order, the value of 6 and the
valueof F. [5]
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B

OABC is a vertical cross-section of a smooth surface. The straight part OA has length 2.4m and
makes an angle of 50° with the horizontal. A and C are at the same horizontal level and B isthe lowest
point of the cross-section (see diagram). A particle P of mass 0.8kg is released from rest at O and
moves on the surface. P remains in contact with the surface until it leaves the surface at C. Find

(i) thekinetic energy of P at A, [2]
(ii) thespeed of P at C. [2]

The greatest speed of Pis8ms™2.

(iii) Find the depth of B below the horizontal through A and C. [3]

3m C

B
.

A

A block B of mass 0.6kg and a particle A of mass 0.4kg are attached to opposite ends of a light
inextensible string. The block isheld at rest on arough horizontal table, and the coefficient of friction
between the block and the table is 0.5. The string passes over a small smooth pulley C at the edge of
the table and A hangs in equilibrium vertically below C. The part of the string between B and C is
horizontal and the distance BC is 3 m (see diagram). B isreleased and the system starts to move.

(i) Find the acceleration of B and the tension in the string. [6]

(i) Find the time taken for B to reach the pulley. [2]

A particle P of mass 0.6 kg is projected vertically upwards with speed 5.2ms™! from apoint O which
is 6.2m above the ground. Air resistance acts on P so that its deceleration is 10.4ms? when P is
moving upwards, and its acceleration is 9.6 ms 2 when P is moving downwards. Find

(i) the greatest height above the ground reached by P, [3]
(ii) the speed with which P reaches the ground, [2]

(iii) thetotal work done on P by the air resistance. [4]
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An object P travelsfrom A to B in atime of 80s. The diagram shows the graph of v against t, where
vms ! isthe velocity of P at timet s after leaving A. The graph consists of straight line segments for
theintervals 0 <t < 10 and 30 < t < 80, and a curved section whose equationisv = ~0.01t? + 0.5t — 1
for 10<t < 30. Find

(i) the maximum velocity of P, [4]

(i) the distance AB. [9]
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