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INSTRUCTIONS

Marks for each part of a question are indicated

All questions should be attempted on the separate paper provided
Each question should start on a new page.

Questions 1-4 should be in one booklet, Questions 5-6 should be in a second
booklet

All necessary working should be shown
o Start each question on a new page

Approved scientific calculators and drawing templates may be used badly
arranged work.
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Question 1 Marks
The velocity of a particle is given by %x? =5x. Initially the particle isatx=1.

@) Find the exact value of the displacement of the particle
when r=1. 25

(i)  Find the value of the acceleration when x =1. 1.5

Question 2 (Start a new page)
The rate at which the population N of a certain species is decreasing is given by
the equation ég— =—k(N —1000), for some constant k (¢ is measured in years).
(i)  Show that Nis given by N =1000-+ Ae™. 1
(i)  Initially the population is 2500, but after 2 years, there are
only 2200 left. Find the values of 4 and %.
(Find k to 3 decimal places) 3

(iii)  Find the limiting value of N and hence sketch the graph of
population against time. 2

Question 3 (Start a new page)

A ladder represented by 4B is 10 metres long. Tt is placed against a wall with the
top B resting on the wall and the foot 4 is resting on the floor. If the foot is slipping
away from the wall at the rate of 2cm per second, find the rate at which the top of

the ladder is slipping whe the foot is 8 metres from the wall. 4

10m
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Question 4 (Start a new page) Marks

The ice cream in a cone starts to leak at the rate of 2 em® per second. The height of

the cone is 5 em and the radius is 2 em. If at any time # the height is # cm and the radius
is 7 cm.

\4
. 5r
@) Show that h = > 1
.. . 5% 7
(ii) Show that the volume, V, of the cone is given by V = 5
where r is the radius at any time . 1
(iif) Find the rate at which the radius is decreasing when » = 5 cm. 3

(leave in terms of &)
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Question 5 START A NEW BOOKLET Marks

A particle is moving in a straight line. At time ¢ seconds, its velocity v metres per second

and displacement x metres is given by the equation:

v =48416x—4x"

@ Show that motion is Simple Harmonic and state the centre of
motion. _ 2
(i)  Find the amplitude of the motion. 3
(ili)  Find the value of the maximum velocity. 1
(iv)  Find the value of the maximum acceleration. 1

Question 6 (Start a new pﬁge)

A golf ball is hit with a velocity of » metres per second at an angle of 30° to the
horizontal. Taking g =10m/sec*:

i) Show that the equations of the horizontal and vertical components
of the motion are given by x = and y=-5¢"+ %t- ,
where the axes are placed at the point of projection. 3
(ii)  Ifthe time of flight is 5 seconds, find the value of u. 2
(iii)  Find the range of flight. 1
(iv)  Find the Cartesian equation of motion. 2

End of Task
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