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A particle P of mass 0.3 kg is attached to one end of a light inextensiblegstThe other end of the
string is attached to a fixed poiAt A horizontal force of magnitudg N is applied to the particle,
which is in equilibrium when the string is at an angl&o the vertical, where tam= 1% (see diagram).
Find the tension in the string and the valud-of [4]
2

40N

A block B lies on a rough horizontal plane. Horizontal forces of magiés 30 N and 40 N, making
angles ofx andp respectively with the-direction, act o8B as shown in the diagram, aBds moving
in the x-direction with constant speed. It is given that aes0.6 and cog = 0.8.

() Find the total work done by the forces shown in the diagramniBidas moved a distance of
20m. [2]

(i) Given that the coefficient of friction between the block ane plane i%, find the weight of the
block. [3]

3 A cyclist exerts a constant driving force of magnitud® while moving up a straight hill inclined
at an anglex to the horizontal, where sm= 33—265. A constant resistance to motion of 32 N acts on
the cyclist. The total weight of the cyclist and his bicycde780 N. The cyclist’'s acceleration is
~-0.2ms?.

(i) Find the value of. [4]
The cyclist's speed is 7 msat the bottom of the hill.

(i) Find how far up the hill the cyclist travels before coming éstr [2]
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4  ParticlesP andQ are moving in a straight line on a rough horizontal plane. ffictional forces are
the only horizontal forces acting on the particles.

(i) Find the deceleration of each of the particles given thatdedficient of friction betwee® and
the plane is 0.2, and betwe€&hand the plane is 0.25. [2]

At a certain instant? passes through the poiAtandQ passes through the poiBt The distancé&\B
is 5m. The velocities oP andQ atA andB are 8 ms' and 3ms?, respectively, both in the direction
AB.

(i) Find the speeds d? andQ immediately before they collide. [5]

5 Alorry of mass 15000 kg climbs from the bottom to the top ofraight hill, of length 1440 m, at a
constant speed of 15m's The top of the hill is 16 m above the level of the bottom of tile Fhe
resistance to motion is constant and equal to 1800 N.

(i) Find the work done by the driving force. [4]
On reaching the top of the hill the lorry continues on a stralgprizontal road and passes through a
point P with speed 24 m2. The resistance to motion is constant and is now equal to N60bie

work done by the lorry’s engine from the top of the hill to tham P is 5030 kJ.

(i) Find the distance from the top of the hill to the pdht [3]

O

ParticlesA and B, of masses 0.3kg and 0.7 kg respectively, are attached terttle of a light
inextensible string. The string passes over a fixed smodteypA is held at rest an8 hangs freely,
with both straight parts of the string vertical and both et at a height of 0.52 m above the floor
(see diagram)A is released and both particles start to move.

(i) Find the tension in the string. [4]
When both particles are moving with speed 1.6 ke string breaks.

(i) Find the time taken, from the instant that the string brefksA to reach the floor. [5]

[Question 7 is printed on the next page.]
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7 A particleP starts from rest at a poil@ and moves in a straight lind has acceleration 0t s2 at
timet seconds after leavin@, until t = 10.

(i) Find the velocity and displacement frdohof P whent = 10. [5]
After t = 10, P has acceleration0.4t m s until it comes to rest at a poirt.

(i) Find the distanc©A. [7]
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