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1  The diagram shows the velocity—time graph for a particle moving in a straight line.

Velocity A

0 1 2 3  Time

(a) On the diagram below, sketch the speed—time graph for the motion of this particle.

Speed A

\/

0 1 2 3  Time
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It is given that the velocity—time graph is part of a quadratic curve.
The curve has gradient 0 when time is 0.

(b) On the diagram below sketch a possible acceleration—time graph for the motion of the particle. [2]

Acceleration

A

\/
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The diagram shows the velocity—time graph for a particle travelling in a straight line with velocity,

vms ™', at time ¢ seconds. When 7= 30 the velocity of the particle is #”ms™'. The particle travels
800 metres in 45 seconds.

(a) Find the value of V. [2]

(b) Find the acceleration of the particle when ¢ = 35. [2]
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3 A particle moves in a straight line such that its displacement, s metres, from a fixed point, at time
1
tseconds, ¢ = 0, is given by s = (1 +3t> 2,

(a) Find the exact speed of the particle when 7 = 1. [3]

(b) Show that the acceleration of the particle will never be zero. [2]
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4 A particle moves in a straight line so that, # seconds after passing through a fixed point O, its velocity,
vms ', is given by v = 3> —307+72.

(a) Find the distance between the particle’s two positions of instantaneous rest. [6]

(b) Find the acceleration of the particle when 7 = 2. [2]
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5  The acceleration, ams 2, of a particle at time ¢ seconds is given by a =— D When =0 the
velocity of the particle is 50ms ™" .
(a) Find an expression for the velocity of the particle in terms of ¢. [4]
(b) Find the distance travelled by the particle between ¢ = 1 and ¢ = 10. [4]
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6 A particle moves in a straight line such that its displacement, s metres, from a fixed point O at time
t seconds, is given by s =2+¢—2cost, fort=0.

(a) Find the displacement of the particle from O at the time when it first comes to instantaneous rest.

[5]
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(b) Find the time when the particle next comes to rest.

(¢) Find the distance travelled by the particle for 0 < ¢ <
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7 (a) In this question, all lengths are in metres and time, ¢, is in seconds.

displacement g

50
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—10
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The diagram shows the displacement—time graph for a runner, for 0 < 7 < 40.

(i) Find the distance the runner has travelled when ¢ = 40. [1]

(ii) On the axes, draw the corresponding velocity—time graph for the runner, for 0 < < 40. [2]

VelocityA

>
0 10 20 30 40 time
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(b) A particle, P, moves in a straight line such that its displacement from a fixed point at time ¢ is s.
1
The acceleration of P is given by <2t+4) 2 for t > 0.

(i) Given that P has a velocity of 9 when ¢ = 6, find the velocity of P at time z. [3]

(ii) Given that s = % when ¢ = 6, find the displacement of P at time ¢. [3]
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8  Anparticle P moves in a straight line and passes through a fixed point O.
At time ¢ seconds, its displacement from O, s metres, is given by
s =1+615—1 for 0 < <3

s=12¢t— %12 -3 for3<r<k where £ 1s a constant.

It is given that, for 3 < 7 < k, the velocity of P is positive and its acceleration is negative.

(a) The maximum velocity of P occurs when ¢ = 2.
On the axes below, sketch a velocity—time graph for the first k£ seconds of the motion of P. [4]

Vl’l’lSi1

A

o

>
k s
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(b) The total distance travelled by P for 0 < ¢ < k is 57 metres.

Given that when ¢ = 3 the distance and displacement of P from O are equal, find the value of £.

[6]
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9 In this question all lengths are in kilometres and time is in hours.

A particle P moves in a straight line such that its displacement, s, from a fixed point at time ¢ is given by
s = (1+2)(1—5)*, for t > 0.

(a) Find the values of ¢ for which the velocity of P is zero. [4]

(b) On the axes, draw the displacement—time graph for P for 0 < ¢ < 6, stating the coordinates of the
points where the graph meets the coordinate axes. [2]

A
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(¢) On the axes below, draw the velocity—time graph for P for 0 < ¢ < 6, stating the coordinates of the

points where the graph meets the coordinate axes. [2]
velocity g
T T T T T T >
0 1 2 3 4 5 6 !
(d) (i) Write down an expression for the acceleration of P at time z. [1]

(ii) Hence, on the axes below, draw the acceleration—time graph for P for 0 < ¢ < 6, stating the

coordinates of the points where the graph meets the coordinate axes. [2]
A
acceleration
T T T T T T >
0 1 2 3 4 5 6 !
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10 In this question, all lengths are in metres and time is in seconds.

A particle, P, moves in a straight line such that 7 seconds after passing through a fixed point O its
displacement, s, is given by s = 5In(2¢+1) —5¢.

(a) Find the value of 7 for which P is instantaneously at rest. [4]

(b) Find the distance P travels between # = 0 and ¢ = 2. [4]
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(¢) Find an expression for the acceleration of P in terms of 7.

(d) Find the acceleration when 7 = 4.5.
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