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You are advised to spend 50 minutes answering the questions in this booklet.

QUESTION ONE

Differentiate the following functions.
You do not need to simplify your answers.
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QUESTION TWO

A teenager breeds mice for pet shops.
The number of mice for the firstAine month3 of his production can be
modelled by: -

N()=10e™ +12In(2t+7),0<¢ <9

where & is the total number of mice

and / is the time in months.

—

At what rate is the number of mice increasing at 7 months?

—-—

Show any derivatives that you need to find when solving this problem.
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QUESTION THREE

The power of an engine of a sports car can be modelled by the
function:

SU{}[}H{}_ X

X

, 1200 < x < 6000

P(x)= 480 -

where P is the power of the engine (in kilowatts)
and x is the speed of the engine (in revolutions per minute).

_—

Calculate the speed of the engine that generates the maximum power,
2 .

d“p
You may assume _—d.rz <0,

Show any derivatives that you need to find when solving th_is problem,
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QUESTION FOUR

Use the definition of the derivative

f(x+h)- f(x)
h
to show that the derivative of f(x)=3x*+x+5 is f(x)=6x+ 1.
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QUESTION FIVE

On the axis below, sketch a graph of f(x) that

— is continuous for 0 <x<5and 5 <x <9 and is discontinuous whenx =5

\/~ s concave down (f"(x) <0) for 0 <x <35

- If you need to
L/— has f'(x) =0 at (3,8) ot /for et —nk- redraw this graph,
e use page 10.
/~ has lim f(x)=6
x—45
— is not differentiable at (7,3).
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QUESTION SIX
The graph below shows the curve defined by the parameters x = 6¢os ¢ and y = 4sin 1.

: m
It also shows the tangent to the curve at the pmnt@

y

|' Find the y-intercept of the tangent to the curve when =% ;

i - Show any derivatives that you need to find when solving this problem.
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QUESTION SEVEN

A boat is pulled into dock by means of a rope running through a pulley on the dock.
The rope is attached to the bow of the boat at a point 3 metres below the level of the pulley.
The rope is being pulled through the pulley at a rate of 8 metres per minute. i

Pulley
Rope
Im L (2.
Dock Roat
] —
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At Qhatﬁ?ﬁwi]_]_ the boat be approaching the dock when there is 12 metres of rope between the boat
and the pulley?

Show any derivatives that you need to find when solving this problem.
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QUESTION EIGHT

A spherical balloon is being filled with air at a constant rate,
At a certain time, the volume is 360 cm?,
20 seconds later, the volume is 450 cm?,

Find the rate of increase of the surface area when the balloon has a volume of 1500 cn®.

Show any derivatives that you need to find when solving this problem.
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