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Coplanar forces of magnitudes 7 N, 6 N and 8 N act at a point in the directions shown in the diagram.
[5]
Given that sin ! = 35 , find the magnitude and direction of the resultant of the three forces.
2

3

A particle P moves in a straight line, starting from a point O. At time t s after leaving O, the velocity
of P, v m s−1 , is given by v = 4t2 − 8t + 3.
(i) Find the two values of t at which P is at instantaneous rest.

[2]

(ii) Find the distance travelled by P between these two times.

[3]

A particle of mass 8 kg is projected with a speed of 5 m s−1 up a line of greatest slope of a rough plane
5 . The motion of the particle is resisted by a
inclined at an angle ! to the horizontal, where sin ! = 13
constant frictional force of magnitude 15 N. The particle comes to instantaneous rest after travelling
a distance x m up the plane.
(i) Express the change in gravitational potential energy of the particle in terms of x.

[2]

(ii) Use an energy method to find x.

[4]
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A sprinter runs a race of 400 m. His total time for running the race is 52 s. The diagram shows the
velocity-time graph for the motion of the sprinter. He starts from rest and accelerates uniformly to a
speed of 8.2 m s−1 in 6 s. The sprinter maintains a speed of 8.2 m s−1 for 36 s, and he then decelerates
uniformly to a speed of V m s−1 at the end of the race.
(i) Calculate the distance covered by the sprinter in the first 42 s of the race.

[2]

(ii) Show that V = 7.84.

[3]

(iii) Calculate the deceleration of the sprinter in the last 10 s of the race.

[2]
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A block of mass 2.5 kg is placed on a plane which is inclined at an angle of 30Å to the horizontal. The
block is kept in equilibrium by a light string making an angle of 20Å above a line of greatest slope.
The tension in the string is T N, as shown in the diagram. The coefficient of friction between the block
and plane is 14 . The block is in limiting equilibrium and is about to move up the plane. Find the value
of T .
[7]

6

A car of mass 1100 kg is moving on a road against a constant force of 1550 N resisting the motion.
(i) The car moves along a straight horizontal road at a constant speed of 40 m s−1 .
(a) Calculate, in kW, the power developed by the engine of the car.

[2]

(b) Given that this power is suddenly decreased by 22 kW, find the instantaneous deceleration
of the car.
[3]
(ii) The car now travels at constant speed up a straight road inclined at 8Å to the horizontal, with the
engine working at 80 kW. Assuming the resistance force remains the same, find this constant
speed.
[3]
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A particle A of mass 1.6 kg rests on a horizontal table and is attached to one end of a light inextensible
string. The string passes over a small smooth pulley P fixed at the edge of the table. The other end of
the string is attached to a particle B of mass 2.4 kg which hangs freely below the pulley. The system
is released from rest with the string taut and with B at a height of 0.5 m above the ground, as shown
in the diagram. In the subsequent motion A does not reach P before B reaches the ground.
(i) Given that the table is smooth, find the time taken by B to reach the ground.

[5]

(ii) Given instead that the table is rough and that the coefficient of friction between A and the table is
3 , find the total distance travelled by A. You may assume that A does not reach the pulley. [7]
8
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