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7 A particle P moves in a siraight line through a point €. The velocity vms ™! of P, at time s after
passing €2, is given by
9 b

= — 4 —
47 (r+1)

el

ot

where Hand ¢ are positive Att =5, the velocity of Pis zero and i slerationis —12ms2
positive constants. Atf =5, the velocity of Pis zero and its accelerationis —zms™".

{a) Show that & = 9 and find the value of c. [5]
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{h}y Given that the velocity of Pis zero only at 1= 5, find the distance travelled in the first 10 seconds
of moton. [5]
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4 A car stans from rest and moves in a siraight line with constant acceleration a m s~ for a distance of
50m. The car then travels with constant velocity for 500 m for a period of 255, before decelerating to
rest. The magnimude of this deceleration is 2ams™2.

{a) Skeich the velocitytime graph for the motion of the car. [
vims!)
4
SN EY
(b} Find the value of a. 3]
() Find the total tme for which the car is in motion. 3]
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4 A panicle P travels in the positive direction along a straight line with constant acceleration. Ftravels
a distance of 52 m during the 2nd second of its motion and a distance of 64 m during the 4th second
of ils motion.

{a) Find the initial speed and the acceleration of P. [5]
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5
4 A lorry of mass 15000kg moves on a straight horizontal road in the direction from A o B. It passes
A and B with speeds 20ms™" and 25ms™' respectively. The power of the lomy’s engine is constant

and there is a constant resistance to motion of magnitude 6000N. The acceleration of the lomy at 8 is
0.5 times the acceleration of the lormy at A.

{a) Show that the power of the lomy's engine is 200kW, and hence find the acceleration of the lomry
when it is travelling at 20ms". 5]

The lorry begins to ascend a smaight hill inclined at 17 to the horizonal. It is given that the power of
the lormy s engine and the resistance force do not change.

ib) Find the steady speed up the hill that the lorry could maintain. 2]
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k]

A particle travels in a straight line PQ. The velocity of the particke 1s afier leaving Pis vms™", where
v=4.54+41- 0.54.
{a) Find the welocity of the particle at the instant when its acceleration is zero. 3]
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The paricle comes to instantaneous rest at (.
(h) Find the distance P [&]
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