Kinematics — 2021 Nov AS

1. Nov/2021/Paper_9709/41/No.1
A bus moves from rest with constant acceleration for 12 s. It then moves with constant speed for 30 s
before decelerating uniformly to rest in a further 6 s. The total distance travelled is 585 m.

(a) Find the constant speed of the bus. 2]

(b) Find the magnitude of the deceleration. [1]



2. Nov/2021/Paper_9709/41/No.6

A particle P moves in a straight line starting from a point @ and comes to rest 14 s later. Attime s

after leaving O, the velocity vm sTTof Pis given by
v=ptt-qt 0<1<6,
v=63-451 6<r< 14,
where p and g are positive constants.

The acceleration of P is zero when r = 2.

(a) Given that there are no instantaneous changes in velocity, find p and gq.

(b) Sketch the velocity-ti



(c) Find the total distance travelled by P during the 14 s. [5]




3. Nov/2021/Paper_9709/42/No.1
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The diagram shows a velocity-time graph which models the motion of a The graph consists of
six straight line segments. The car accelerates from rest to a speed of @' over a period of 5s,
and then travels at this speed for a further 20 s. The car then dece @1 speed of 6ms~! over a
period of 5s. This speed is maintained for a further (T — 30]3 en accelerates again to a
speed of 20ms™" over a period of (50 — T') s, before decelerati t over a period of 10s.

(a) Given that during the two stages of the motion whe
equal, find the value of T &

1s accelerating, the accelerations are

2]

(b) Find the total distance travelled by the car during the motion. 2]



4. Nov/2021/Paper_9709/42/No.4

A cyclist starts from rest at a point A and travels along a straight road AB. coming to rest at B. The
displacement of the cyclist from A at time ¢ s after the start is s m, where

s = 0.004(752 = ).

(a) Show that the distance AB is 250 m. [4]

of the cyclist.



5. Nov/2021/Paper_9709/43/No.5
A particle P moves in a straight line, starting from rest at a point @ on the line. At time 7 s after

leaving O the acceleration of Pis k(16— tz) ms~2, where kis a positive constant, and the displacement
from O is s m. The velocity of P is Sms~! whenz = 4.

(a) Show that s = Lr*(96 — 1*). [5]




(b) Find the speed of P at the instant that it returns to 0.

(¢) Find the maximum displacement of icle from O.




