





(¢) Find the total distance travelled by the particle in the first 10 seconds of its motion. [5]

6.2



June 2020 V1

6 A particle moves in a straight line AB. The velocity vms~! of the particle 75 after leaving A is given
by v = k(> — 107 + 21), where k is a constant. The displacement of the particle from A, in the direction
towards B, is 2.85 m when # = 3 and is 2.4 m when 7 = 6.

(a) Find the value of k. Hence find an expression, in terms of ¢, for the displacement of the particle
from A. [7]
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6.4






June 2020 V3

6 A particle travels in a straight line PQ. The velocity of the particle 7 s after leaving P is vms™!, where

v=45+4t—0.5¢.

(a) Find the velocity of the particle at the instant when its acceleration is zero. [3]

6.6



November 2020 V1

4 A particle P moves in a straight line. It starts from rest at a point O on the line and at time ¢ s after
leaving O it has acceleration am s72, where a = 61 — 18.

Find the distance P moves before it comes to instantaneous rest. [6]

6.7



November 2020 V2

7 A particle P moves in a straight line, starting from a point O with velocity 1.72ms™!. The acceleration

3
ams2 of the particle, s after leaving O, is given by a = 0.172.

(a) Find the value of ¢ when the velocity of P is 3m s [4]

6.8



(b) Find the displacement of P from O when ¢ = 2, giving your answer correct to 2 decimal places.
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(d) Find the distance travelled by P during the time when its velocity is negative. [4]



March 2021

6 A particle moves in a straight line. It starts from rest from a fixed point O on the line. Its velocity at

3
time ¢ s after leaving O is vms~™', where v = > — 812 + 101.

(a) Find the displacement of the particle from O when ¢ = 1. [4]

6.12



(b) Show that the minimum velocity of the particle is —125ms™. [7]






(b) Find the distance travelled from A to the point at which the acceleration of the particle is again
zero. [5]












(¢) Find the distance travelled between the two times when the particle is instantaneously at rest.
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(¢) Find the total distance travelled by P during the 14 s. [5]






November 2021 V3

5 A particle P moves in a straight line, starting from rest at a point O on the line. At time ¢s after
leaving O the acceleration of P is k(16 — ) m s ™2, where k is a positive constant, and the displacement
from O is s m. The velocity of P is 8ms™' when 7 = 4.

(a) Show that s = %(96 — 1%). (5]



(b) Find the speed of P at the instant that it returns to O. [3]






(¢) Find an expression for the displacement from O in terms of 7. Hence find the total distance
travelled by the cyclist from the time at which she reaches her maximum speed until she comes
to rest. [4]






(b) It is given that the acceleration of the particle is —13.5ms™2 for the positive value of ¢ at which
v=0.

Find k and hence find the total distance travelled in the first two seconds of motion. [6]



June 2022 V2

7 A particle P moves in a straight line. The velocity vms~! at time # seconds is given by

v =0.5¢ for 0<r<10,
v =0.25 - 8¢+ 60 for 10 < 7 < 20.

(a) Show that there is an instantaneous change in the acceleration of the particle at ¢ = 10. [3]



(b) Find the total distance covered by P in the interval O < 7 < 20. [6]






(b) Given that the velocity of P is zero only at ¢ = 5, find the distance travelled in the first 10 seconds
of motion. [5]






(b) Find the total distance travelled by P in the interval 0 < 7 < 12. [5]






(¢) Given that P comes to instantaneous rest at ¢ = 7, find the exact value of 7. [2]









March 2023

3 A particle moves in a straight line starting from rest from a point O. The acceleration of the particle

1
at time 7 s after leaving O is ams 2, where a = 412
(a) Find the speed of the particle when 7 = 9. [2]

(b) Find the time after leaving O at which the speed (in metres per second) and the distance travelled
(in metres) are numerically equal. [3]



June 2023 V1

3 A particle moves in a straight line starting from rest. The displacement s m of the particle from a fixed
point O on the line at time 7s is given by

5 3
s=r2-1r +6.
Find the value of s when the particle is again at rest. [4]





















(¢) Find the total distance travelled by X between ¢ = 0 and ¢ = 15. [5]



November 2023 V3

6 A particle moves in a straight line. At time 7s, the acceleration, ams2, of the particle is given by
a = 36 — 6t. The velocity of the particle is 27ms~! when ¢ = 2.

(a) Find the values of # when the particle is at instantaneous rest. [4]



(b) Find the total distance the particle travels during the first 12 seconds. [4]



