6. [In this question i and j are horizontal unit vectors due east and due north respectively.]

A particle P moves with constant acceleration (—2i + 3j)ms™. At time ¢ seconds, the
velocity of P is vims™'. Whenz= 0, v = 10i + 4j.

(a) Find the direction of motion of P when ¢ = 6, giving your answer as a bearing to the
nearest degree.

3)

(b) Find the value of f when P is moving north east.
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Figure 3

Figure 3 shows two horizontal forces P and Q acting on a particle.
The angle between the direction of P and the direction of Q is 150°
Force P has magnitude X newtons.

Force Q has magnitude 5+/3N.

The resultant of P and Q has magnitude /129 N.

Find

(1) the value of X

(11) the angle between Q and the resultant, giving your answer to the nearest degree.
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6. A car starts from rest at a point 4 and moves along a straight horizontal road. The car
moves with constant acceleration 1.5 m s for the first 8 s. The car then moves with
constant acceleration 0.8 m s for the next 20 s. It then moves with constant speed for
T seconds before slowing down with constant deceleration 2.8 m s until it stops at a
point B.
(a) Find the speed of the car 28 s after leaving A4.
3
(b) Sketch, in the space provided, a speed—time graph to illustrate the motion of the car
as it travels from 4 to B.
2
(c) Find the distance travelled by the car during the first 28 s of its journey from A.
C))
The distance from 4 to B is 2 km.
(d) Find the value of T.
C))
18




[In this question the unit vectors i and j are horizontal vectors due east and due north
respectively and position vectors are given relative to a fixed origin.]
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6. The point 4 on a horizontal playground has position vector (3i — 2j)m. At time ¢ =0,
a girl kicks a ball from 4. The ball moves horizontally along the playground with constant
velocity (4i + 5j)ms .

Modelling the ball as a particle, find
(a) the speed of the ball,

2)
(b) the position vector of the ball at time 7 seconds.

()
The point B on the playground has position vector (i + 6j)m. At time ¢ = 7 seconds, the
ball is due east of B.
(c) Find the value of T.

(2)
A boy is running due east with constant speed vms™'. At the instant when the girl kicks
the ball from 4, the boy is at B.
Given that the boy intercepts the ball,
(d) find the value of v.
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3. [In this question i and j are unit vectors directed due east and due north respectively.]

A particle P is moving with constant velocity (—6i + 2j)ms™. At time 7 = 0, P passes
through the point with position vector (21i + 5j) m, relative to a fixed origin O.

(a) Find the direction of motion of P, giving your answer as a bearing to the nearest

degree.
(3)
(b) Write down the position vector of P at time 7 seconds.
(1)
(¢) Find the time at which P is north-west of O.
3)
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