4. The points P and Q are at the same height # metres above horizontal ground. A small
stone is dropped from rest from P. Half a second later a second small stone is thrown
vertically downwards from Q with speed 7.35ms™. Given that the stones hit the
ground at the same time, find the value of 4.
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3.

A cyclist starts from rest at the point O on a straight horizontal road. The cyclist moves
along the road with constant acceleration 2ms 2 for 4 seconds and then continues to
move along the road at constant speed. At the instant when the cyclist stops accelerating,
a motorcyclist starts from rest at the point O and moves along the road with constant
acceleration 4 ms“in the same direction as the cyclist. The motorcyclist has been moving
for 7 seconds when she overtakes the cyclist.

(a) Sketch, on the same axes, a speed-time graph for the motion of the cyclist and a
speed-time graph for the motion of the motorcyclist, to the time when the motorcyclist
overtakes the cyclist.

)

(b) Find, giving your answer to | decimal place, the value of T.

(6)

~
Leave
blank

P 5 1 41 3 R A 0 8 2 8

V3IHY SIHLNIALIHM LON Od

o
()
&
o
=
X
e
m
Z
]
w
-
-]
m .
>

yauySiHINiILMIONOG



7

7. [In this question i and j are horizontal unit vectors.]

Two boats, 4 and B, are each moving with constant acceleration.

At time 7 hours after noon, boat 4 has velocity v, kmh™, where
v, =2i+3j+(i—4j)t

(a) Find the magnitude of the acceleration of 4.

When ¢=2, the velocity of Bis (4i + j)kmh™

When =35, the velocity of Bis (i— 5j)kmh™

(b) Find the acceleration of B, giving your answer in terms of i and j.

(c) Find the velocity of B at time 7= 0, giving your answer in terms of i and j.

At time 7' hours after noon, both boats are moving with the same speed.

(d) Find the exact value of T,

At time T, hours after noon, both boats are moving in the same direction.

(e) Show that 31‘"22 +pT,+q =0, where p and ¢ are integers to be found.

(2

(2
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6. Two cars 4 and B are moving in the same direction along a straight horizontal road.
Car 4 is moving with uniform acceleration 0.4ms and car B is moving with uniform
acceleration 0.5ms2. At the instant when B is 200m behind 4, the speed of 4 is 35ms™!
and the speed of B is 44ms™'. Find the speed of B when it overtakes 4.
&)
14
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5. Acyclist is travelling along a straight horizontal road. The cyclist starts from rest at point
A on the road and accelerates uniformly at 0.6 m s for 20 seconds. He then moves at
constant speed for 47 seconds, where 7' < 20. He then decelerates uniformly at 0.3 m s™
and after 7 seconds passes through point B on the road. The distance from A4 to B is 705 m.

(a) Sketch a speed-time graph for the motion of the cyclist between points 4 and B.
(2)

(b) Find the value of T.
7

The cyclist continues his journey, still decelerating uniformly at 0.3 m s2, until he comes
to rest at point C on the road.

(c¢) Find the total time taken by the cyclist to travel from 4 to C.
3)
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