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8FMO Unit Test — Further Mechanics 2 — 3 Further Kinematics

1. A car moves in a straight line along a horizontal road. The car is modelled as a particle. At time
t seconds, where t > 0, the speed of the car is v m/s At the instant when ¢ = 0, the car passes

through the point A with speed 2 m/s The acceleration, a m/s?, of the car is modelled by

4
a =
2+
in the direction of motion of the car.
(a) Use algebraic integration to show that v = /8t + 16 — 2. 6]

At the instant when the car passes through the point B, the speed of the car is 4 m/s.
(b) Use algebraic integration to find the distance AB. 6]
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8FMO Unit Test — Further Mechanics 2 — 3 Further Kinematics

2. At time t = 0, a toy electric car is at rest at a fixed point O. The car then moves in a horizontal
straight line so that at time ¢ seconds (¢ > 0) after leaving O, the velocity of the car is v m/s
and the acceleration of the car is modelled as (p + qu)ms™2, where p and ¢ are constants.
When ¢ = 0, the acceleration of the car is 3 m/s?.

When ¢ =T, the acceleration of the car is % m/s? and v = 4.

(a) Show that [6]
8% = (24 — 5v)

(b) Find the exact value of T', simplifying your answer. 6]
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8FMO Unit Test — Further Mechanics 2 — 3 Further Kinematics

3. A car moves in a straight line along a horizontal road. At time ¢ seconds, where ¢ > 0, the speed

50

of the car is v m/s. The acceleration of the car, a m/s*, is modelled by a = 22

~z
Given that when t = 0,v = 5,
(a) find v? in terms of . 7]

(b) Using your answer to part (a), find the limiting value of the speed of the car as t increases. 2]

You must give reasons for your answers.
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8FMO Unit Test — Further Mechanics 2 — 3 Further Kinematics

4. A particle, P, moves on the z—axis. At time ¢ seconds, ¢t > 0, the velocity of P is v m/s in the
direction of x increasing and the acceleration of P is a m/s? in the direction of x increasing.
When ¢t = 0 the particle is at rest at the origin O.

Given that a = 2(5 — v),
(a) show that v =5 (1 — e 25, 5]

(b) state the limiting value of v as ¢ increases. 1]

At the instant when v = 2.5, the particle is d metres from O.
(c) Show that d =2In2 — 1. 7]
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