USING DERIVATIVES IN MOTION IN A STRAIGHT LINE

l3

1 A particle is moving in a straight line so that its displacement x metres is given by x=— - 3F +5.

(@) Find an expression for its velocity. (b) Find an expression for its acceleration. -
(c) When is the velocity zero? (d) Find the displacement, velocity and acceleration after 4 seconds.
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USING DERIVATIVES IN MOTION IN A STRAIGHT LINE

3 The displacement x metres at time t seconds, t 2 0, of a particle moving in a straight line is given
by x =2t — 61 - 30t.

(@) Find the velocity and acceleration at any time ¢.

(b) Find the initial velocity and acceleration.

(c) At what time is the velocity zero? What is the acceleration at this time?
(d) During what time interval is the velocity negative?
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USING DERIVATIVES IN MOTION IN A STRAIGHT LINE

4 A particle is projected vertically upwards from the ground. The equation for its motion is given
by x =30t = 5¢, where x is the displacement in metres above the ground and t is in seconds.
(@) Graph the displacement function. (b) Find the velocity as a function of time.
(c) What is the initial velocity of the particle?
(d) When does the particle reach its greatest height and how high above the ground is it then?
(e) How long will it take before the particle returns to the ground? v 4
(D What is the particle’s speed when it hits the ground? :
() Find the expression for the acceleration of the particle. CL)
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6 An object moves with a velocity v given by v = 20 + (2 = 1)e™"*, where t is in hours and v is in kmh™. Calculate:
(a) the velocity after 1 hour (b) the time taken to reach its maximum velocity.
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