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General Instructions

Reading Time: = 5 minutes
Working Time: 3 hours

Attempt all questions

Start each question on a new page

Each question is of equal value

Show all necessary working.

Marks may not be awarded for careless work or incomplete solutions
Standard integrals are printed on the last page

Board-approved calculators may be used
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Question 1 (12 marks) MARKS

with a rational denominator 2

(a)  Express

1
J5-2

(b)  The thickness of a cat’s whisker is 0.0000598m. Write this in scientific

notation correct to 2 significant figures. 2
' 3 2
c Simplify: —_ 2
© plify x-1 x+1
(d)  Solve the pair of simultaneous equations: 2
x-2y=9
2x+y=8
(e) Find &y given y= (5 - 2x)3 . 2
dx
®  Solve: x3 =4x 2
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Question 2 (12 marks) Start a new pagé MARKS
. . cos 2%
()  Find: j e 2
sin 2x
r
@i1) Evaluate: ‘[ 3 cos3x dx ) ‘ 2
0 :
Differentiate with respect to x:
2
. X
1 2
© x+1
(ii) x> cosx 2
In the diagram below, ADE is a triangle. B and C lie on AD and AE 3

©

@

respectively such that BC is parallel to DE. Line DE is produced to F.

ZAFF =87 and ZDAE =42’

Find the size of £ZABC, giving reasons for you:r answer.

;Not to Scale

Evaluate; Z2l'r
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Question 3 (12 marks) . Start a new page

(@) The diagram below shows the points A (-2, 4), B (6, 2) and C (-4, -4). Copy or

trace the diagram onto your worksheet.

Y
ARA| Not to Scale

B(6.2)

C (4,4)

(i) Calculate the length of the interval BC.
(i) Find the gradient of BC.
(iii) Find the coordinates of M, the midpoint of BC.

(iv) Show that the equation of , the perpendicular bisector of BC,
is 5x+3y—-2=0. ) . ‘

(v)  Show that / passes through' A

(vi) Hence or otherwise find the area of _m'angle ABC.

(b)  Solve: Jtanx=~1for0<x <27

(¢)  Solve: [3-2x<5

Marks

Question4 (12 marks) - Start a new page

®

o)

©)

@

Page S

From P the bearing of a Lighthouse Q, 40 kilometres distant from P,
is 115°T. From Q the bearing of a headland R, 30 kilometres from Q,

is 220°T. This is illustrated in the diagram below.

North- -

R

@) Find the size of ZPQR

(i)  Use the Cosine Rule to find the length of PR.
Give your answer correct to 2 decimal places.

(iii)  Find the bearing of R from P.

Give your answer to the nearest whole degree.

For the parabola: 4x =8y- y2
(] Find the co-ordinates of the vertex.

(ii)  Find the co-ordinates of the focus.

(iii)  Skeich the curve, labeling the focus and vertex

Not to Scale

Find the value of ‘k’ if the sum of the roots of x? - k-Dx+2k=0

is equal to the product of the roots.

The graph of y = f(x) is shown below.

It consists of quadrants of a circle and line segments.

3
Find J. f(x) dx y
3

MARKS



_ o Marks
Question 5 (12 marks) Start a new page
(a) ABC is a right-angled trla.ng]e in which ZABC = 90°. Points D and E lie on AB
. and AC respectively such that AC is perpendicular to DE.
AD =8cm, EC = 1lcm and DB = 2cm.
A
Not to Scale
p L - C

(i) . Prove that AABC is similar to AAED. 3

(i)  Find the length of AE. 1
(b) Tom is an enthusiastic gardener. He planted a silky oak tree three years ago

when it was 80 centimetres tall. At the end of the first year after planting, it

was 130 centimetres tall, that is it grew 50 centimetres. Each years growth was then

90% of the previous years.

@ v ‘What was the growth of the silky oak in the second year? 1

(i) How tall was the silky oak after three years? 1

.(iii) Assuming that it maintains the present growth pattern, explain ' 2

why it will never reach a height of 10 metres.

(iv) In which year will the silky oak reach a height of 5 metres? » 2

©) For what values of k does x2 - QC+k)x+4=0 have real roots? 2

Question 6 (12 marks) Start a new page '

Gy

®

For the function: f(x) = 8x3 -8x°
@) Find the stationary point(s) and determine their nature.

(ii)  Find the co-ordinates of any points of inflexion.
Confirm that your answer does provide a point of inflexion.

(iii)  Sketch the graph of the function y = f(x), showing any stationary
Points, points of inflexion and intercepts with the x- and y- axes.

(iv)  For what values of x is the curve concave down and decreasing?

For what values of x does the geometric series :

1~1~lnx+(1nx)2 + ..

have a limiting sum?
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_ Question7 (12 marks) Start a new page MARKS

2

zﬁj

(a) A normal is drawn to the curve y = sin x at the point P( 3

_ The normal cuts the x-axis at Q:

(i)  Show that the equation of the normal is: 2
2X+y= [2 + 2z
2 3
(i)  Find the co-ordinates of Q 1
(iif)  On a diagram, shade the region bounded by the curvé y = sinx, 2

the normal at P and the x-axis.
Your diagram should be at least % page and show all of the

above information.
(iv) - Find the area of the shaded region. 3
(b) ABCisan equila{eral tn'angle with sides of length 6cm. An arc, centre A,

and radius 3 cm cuts AB and ACat X and Y respectively.
This is repeated at B and C, asishown in the diagram.

A
Not to Scale
()" Explainwhy ZABC =§' radians. 1
(i)  Find the shaded area enclosed by the arcs XY, YZ and ZX 3
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Question 8 (12 marks)

@ O

Start a new page

‘Copy and complete the following table of values:

X

-2

3X

(i)  Use Simpson’s Rule with 5 function values to estimate the area

enclosed by the curve y =3*, the x-axis and the ordinates x =2
and x =-2

(b) Find the volume of the solid of revolution formed by rotating the curve

y=«/;+—!— about the x-axis fromx=1tox=9.

N

(¢)  The graph of y=1£(x) is drawn below.
@) Copy the diagram onto your answer page’

(ii) On the same axes, sketch the graph of its gradient function, y=f{ 1 (x)

@ @

(i)  Use your graph to solve: 1 —2cos x > 0 in the given domain,

/

Sketch the graph of y=1~-2cosx for 0Sx<27
Clearly mark on your sketch the endpoints of the curve in the given
domain as well as ifs turning points.

MARKS

[




Question 9 (12 marks) Start a new page

(2)

®

Elia borrowed $180 000 to finance an extension on her home. She agreed to pay
off the loan in equal monthly instalments of $P, paid at the end of each month, at
an interest rate of 6% per annum, compounded monthly.

@) Show that after the first instalment is paid, the amount owing on
the loan is:
$[180 000(1.005) - P}

@ii) Show that after three months she owes:
5]18000041.005) - P((1.005) +(1.005)+1)| -

(iii)  Ifthe loan is repaid after 8 years, find the value of P, the monthly
" ‘instalment.

A particle moves in a straight lme so that its distance x in metres from a fixed
point O is given by:

x=2t+ P where ¢ is measured in seconds

@ What is the velocity of the-particle wheq t= %sec ?

(i)  Show that initially the particle is at rest.
(iii)  As ¢ increases, find the limiting velocity of the particle.
(iv)  Draw a neat sketch of the graph of the velocity as a function of time.

W) Using v as the velocity and a as the acceleration, show that g =4 -2v

10

Marks

Question 10 (12 marks) Start a new page

(a)

(®)

The diagram shows the graphs of y=In(x~1) and y=x for x>0.
Y /S’=X

/ A@-l)

/\/ 2 @ ‘ X

@) Find an expression for M, the vertical distance between these
two curves at any point x = a.

[y

(ii) - For what value of ‘a’ is this vertical distance a minimum?
Justify your answer.

(iii)  Find this minimum distance.

At the beginning of a drought, the number of sheep on a property was
285 000. Six months after the drought commenced this number had
reduced to 202 000. Sheep numbers have continued to decreased so
that at any time t, the number of sheep, S, is given by the formula:

S=Ac™
where A and k are constants and t is the number of months since the
drought commenced.
@) Find the values of A and k.

(ii)  Show that % =-kS

(i) How many sheep will there be 1 year after the drought started?
(iv)  When will the flock reach one-third of its original size?

(v)  Find the rate of decrease of the number of sheep at this time.
End of Paper
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STANDARD INTEGRALS

fx"dx =-—l—x"+1, ne-1 x=#0,ifn<0
n+1
1
—dx =lnx, x>0
x
je‘”‘dx =le""‘, az0
a
Jcosaxdx =%sinax, a#0
J'sinaxdx =——3;cosax, az0
2 1
sec“axdx =—Etanax, az0

Jsecax tanaxdx = %secax, a#0

1 1 =z
J.-—z—zdx =—tan 1—, a#0
a’+x - a a
1 =1 X
X =sin” =, a>0, —a<x<a
222 a

J-—-—-—l—-dx =ln(x+w/x2—a2),'x>a>0
/xz_az

1 - [2, 7
J r‘__x2+a2dx -1n(.x+ x“+a )

NOTE : Inx=log,x, x>0
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