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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.
(@) y=(x*-3x)
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QUESTION TWO

A teenager breeds mice for pet shops.

The number of mice for the first nine months of his production can be
modelled by:

N(@)=10e™" +12In(2t+7),0<r <9

where N 1s the total number of mice
and 7 1s 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:

P(I}=4Eﬂ*5mmn~—;5 , 1200 < x < 6000
X

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

Calculate the speed of the engine that generates the maximum power.
d’p
You may assume -7 < 0,

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

Use the definition of the derivative

f:{x} = lim f{I'I‘h}—f{I}

k=0 h
to show that the derivative of f(x)=3x*+x+5 is f'(x)=6x+ 1.

ij Eﬁ’#lﬁfﬁr; P TXFS o= J_'?L*F"ﬁ'f“ﬁl\

%{EL%M X+4h 48 ) ~. %" 4 KFS

P LT TR, A

A '_L'r{*ﬁ}:__ I":
/ ? A o
: 3L anbh b ) ARSI T % S
: N
2

5
%\
-
S
|
3

I

e
g~
L,

Ny

| 7T
5

L PR R s v

oy PR i o
i = T H

Calculus 90635, 2006



To evchieve ~ehk i‘I-;_d medded
theee code Ms Quashon G anel
LY T T T knnwfid?:.
of dnﬂ-é'»rlznhnhm !'_Il-ﬂuphn el
Q6 omd BT wid ﬁﬁﬁt"ﬁ&'rﬁ:}ﬂ{.
Condidete’s ability fo sclut &

d-;&fuhn.h.:..ﬁ Fﬂhfwlhuﬂ"
Hom Mose W G2 ond G3.

_-r:;lq- scored M.
The se Ot Was S'Dﬁj - the
condidafe foled Jo winte fhe

oppropaoke liamit Stolenant 4
hes bt et rn-fnrh.-n‘
‘hefd.:‘ Aol muih'-:'rj :;'n-..-f-j f“'“j
in dhe bracket by 3 s fhert is
an erroe that conbnues Prrough
3 limes of He WHFP:'E-___




QUESTION FIVE

On the axis below, sketch a graph of f(x) that : )<
— is continuous for 0 <x <5 and 5 <x <9 and is discontinuous whenx =5
— is concave down (f"(x) <0) for0 <x <5
If you need to
— has f{x) =0 at (3,8) [radraw this graph)
use page 10.

— has lirrjlﬂ,l:]=ﬁ N

— is not differentiable at (7,3).
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. QUESTION 8IX

The graph below shows the curve defined by the parameters x = 6cos 7 and y = 4sin 1.

It also shows the tangent to the curve at the point ¢ = E ,

¥
i

\

k

Find the y-intercept of the tangent to the curve when = E ;

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,

Pulley
T
Rope I‘ z dﬁ
Dock [3m ﬁf_ - ¢ Boat

L

S

At what rate will 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 splverical balloon is being filled with air at a constant rale.
Al a cenala ume, the voleme is 360 em?
20 seconds later, the vodunse 18 450 o’

Fimd the raie of incresse of the surfsce anea when the balloon has a vobume of 1508 ¢,
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