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The diagram shows the velocity-time graph for a train which travels from rest at one station to rest at

the next station. The graph consists of three straight line segments. The distance between the two

stations is 9040m.

(i) Find the acceleration of the train during the first 40 s. [1]

........................................................................................................................................................
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(ii) Find the length of time for which the train is travelling at constant speed. [2]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(iii) Find the distance travelled by the train while it is decelerating. [2]
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2 A small ball is projected vertically downwards with speed 5m s−1 from a point A at a height of 7.2m

above horizontal ground. The ball hits the ground with speed V ms−1 and rebounds vertically upwards

with speed 1
2
V ms−1. The highest point the ball reaches after rebounding is B. Find V and hence find

the total time taken for the ball to reach the ground from A and rebound to B. [5]
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Coplanar forces of magnitudes 8N, 12N and 18N act at a point in the directions shown in the diagram.

Find the magnitude and direction of the single additional force acting at the same point which will

produce equilibrium. [6]
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Two particles A and B, of masses 0.8 kg and 1.6 kg respectively, are connected by a light inextensible

string. Particle A is placed on a smooth plane inclined at an angle � to the horizontal, where sin� =
3
5
.

The string passes over a small smooth pulley P fixed at the top of the plane, and B hangs freely (see

diagram). The section AP of the string is parallel to a line of greatest slope of the plane. The particles

are released from rest with both sections of the string taut. Use an energy method to find the speed

of the particles after each particle has moved a distance of 0.5m, assuming that A has not yet reached

the pulley. [6]
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5 A particle of mass 3 kg is on a rough plane inclined at an angle of 20� to the horizontal. A force of

magnitude PN acting parallel to a line of greatest slope of the plane is used to keep the particle in

equilibrium. The coefficient of friction between the particle and the plane is 0.35. Show that the least

possible value of P is 0.394, correct to 3 significant figures, and find the greatest possible value of P.

[6]
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6 A car of mass 1400 kg travelling at a speed of vms−1 experiences a resistive force of magnitude 40vN.

The greatest possible constant speed of the car along a straight level road is 56ms−1.

(i) Find, in kW, the greatest possible power of the car’s engine. [2]
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(ii) Find the greatest possible acceleration of the car at an instant when its speed on a straight level

road is 32m s−1. [3]
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(iii) The car travels down a hill inclined at an angle of �� to the horizontal at a constant speed of

50m s−1. The power of the car’s engine is 60 kW. Find the value of �. [4]
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7 A particle P moves in a straight line starting from a point O. The velocity vms−1 of P at time t s is

given by

v = 12t − 4t2 for 0 ≤ t ≤ 2,

v = 16 − 4t for 2 ≤ t ≤ 4.

(i) Find the maximum velocity of P during the first 2 s. [3]
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(ii) Determine, with justification, whether there is any instantaneous change in the acceleration of P

when t = 2. [2]
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(iii) Sketch the velocity-time graph for 0 ≤ t ≤ 4. [3]

t (s)

v (m s−1)

0 2 4

(iv) Find the distance travelled by P in the interval 0 ≤ t ≤ 4. [5]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)

must be clearly shown.
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