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General Instructions

Reading time — 5 minutes
Working time — 3 hours

Write using black or blue pen
Board — approved calculators may
be used

A table of standard integrals is
provided at the back of this paper
All necessary working should be
shown in every question

Total marks — 120
Attempt Questions 1 — 10
All questions are of equal value



Question 1 {12 marks)

(a) Simplify 2x% + 3x — x(2x — 1)
{b) Solve forx :

(i} |[2x =3[ <7

2x-1 _
4

24

(ii) §+

. ) _ 3
(c) Find the exactvalueofaandbifa + bv2 = oA

(d) Solve forx:2x? —x—3 =0

2
{e) Findthe value of"z—j. Answer correct to three significant figures.

7

Question 2 (12 marks)

(a) Diﬁerentiate with respect to x:

(i) xZg5x
0o
(iii) (Inx)?
(b} Find
O fx3—4x=+1.dx :
(ii} f(;l% cos3x. dx
{iii) fV3x—1.dx

© " Examination continues on the next page

Marks



Question 3 {12 Marks) Marks

(a) Solvefor®,0 <6 << 2m:2sinB =+/3 2
{(b) A quadrilateral is formed with vertices 4 (—~1,4)B (—2,1)C (1,2)
and D (2,5) (See below)

DIAGRAM NOT TO SCALE

Y D
A
C
B
> X
' {i) . Find the midpoints of AC and BD. 2
(ii) Hence or otherwise state why ABCD is a parallelogram. 1
(ifi) Find the gradients of AC and BD. 2
(iv) Hence or otherwise state why ABCD is a rhombus. 1
(v} Find the lengths of AC and BD. pA
{vi) Hence or otherwise find the area of rhombus ABCD. 2
Question 4 (12 marks)
{(a) A brick monument is to be built as below, with 2 bricks in the top row,
5 in the second top row, 8 in the third row and so on:

{1 How many bricks will it take to fill 20 rows? 2
fii) There are 1000 bricks available: How many complete rows can be 3

made?

Question 4 comtinues on the next page



Question 4 (continued) Marks

{b) ABCD is a square. AP = BQ and /4PQR = 90°.

D R C
DIAGRAM NOT TO SCALE
I
A e B
()  Prove APBQ = AQCR ) 2
(i) Hence prove AP = CR. 1

(c) ABCD is a quadrilateral with AB = CD and /4ABC = /4 DCB.

DIAGRAM NOT TO SCALE

(i) Prove AABC = ADCR. 1
(ii) Hence OR otherwise prove ABAD = ACDA. 1
{iii) Hence or otherwise prove ABCD is a trapezium. 2

Examination continues on the next page



Question 5 (12 Marks) ‘ Marks

(a) Find the equation of the tangent to the curve y = e%* at the point 3
wherex = 1,

(b} Forthe curve f(x) = 3x% — x°
{i) Find the co-ordinates of the points of intersection with 2

the x and y axes.

(ii) Find the co-ordinates of the stationary points of f(x) = 3x* —x3 4
. and determine their nature,
(iif) Find the point of inflexion of f(x) = 3x% — x°* 1
{iv)  Sketchthe graph of f(x) = 3x2_' — x2 showing all stationary 2
points, points of inflexion and intercepts witﬁ the x and y axes.
Question & {12 Marks)
(a) Solve for x'where x is a real number: e** —2¢¥ ~3 =0 3
{b) Find the equation of f(x) if f'(x) = 6 cos 2x and 2
flx)= 3%riwhen X = %.
{c} A particle is moving along a straight line so that its velocity
at any time t is given by v = % — 4¢. If the particle is initially
four metres to the right ofx =0; ‘
{i) Find the expression for acceleration in terms of time. i
{i1) Find the minimum velocity of the particle.. . 2
{iii) Find an expression for the displacement x in terms of 2
time.
{iv) Find the total distance the particle travels in the first 2

five seconds.

Examination continues on the next page



Question 7 (12 marks) Marks

(a) From a standard deck of cards (4 cards of each kind, 13 of each suite
52 cards in total), 3 cards are drawn without replacement.
{i) Complete the probability tree below on your own paper 2
displaying the probability of drawing kings from a standard

deck without replacement:

First draw
King
Not a King
(i) Find the probability of drawing 2 kings in the 3 draws. 2
{b} Use Simpson’s Rule with 4 subintervals to find an approximation 2

for foz 3" dx

(c} 100 goats were released on to an island at the start of 1850 to provide food
for shipwrecked sailors. By 1855 there Were"180 goats on the -
island. Assuming the goat population since 1850 to follow the rule

P = Ae"t where t is the time in years since 1850:

(i) Find the values of A and k. ' 3
(ii) Find the expected goat population in 1860. 1
{iii} Once there are more than 1000 goats on the island they start 2

to eat more vegetation than the island can regenerate. In

what year did this occur?

Examination continues on the next page



Question 8 (12 Marks) . : ' Marks

(a) (i) Solve the equation cosx = V3 sinx for 0 < x < 2. 3
(ii)Hence find the shaded area between the points A and B 2

(the intersection points of y = cosx and y = +/3 sin x)

2 -
DIAGRAM NOT TO SCALE
A
— < y=cos(X)
0
1 1 ¥
0 4 5
-1
y = +3sinx
-2
(b) Find the volume of the solid of revolution formed when the area between the 4

curve y = In (x), the y axis and the lines y = 0 and ¥ = 1 is rotated around the

yaxis. y

14 | y = In (x)

w
o




Question & (continued) Marks

{c}) The graph below shows the velocity of a particle at time t seconds:

v
F_ - DIGRAM IS TO SCALE

P, N W A Wn
|

1]
o+

if the particle started 2 metres to the right of x = 0 where did it end up 3

after 5 seconds?
Question 9 (12 marks)

(a) Rebecca invests $8000 per year in a superannuation fund which pays
9%P.A. interest.

{f) Show that the amount Rebecca has in her fund after 3 years 2

Is $8000x1.09(1.09*~1}
0.09
(if) How much will Rebecca have in her superannuation fund after 1
20 years? |
(iii) At the rate at which Rebecca is investing, how many years will it 2

take for her superannuation fund to be worth $1000 00Q?

Examination ¢ontinues on the next page



Question 9 {continued) Marks

(b) (i) Show that the equation of a line through the point {3, —2) 1

with gradient misgivenbymx —y —-3m—2=0.

{ii)Show that if a line through (3, —2) with gradient m 3
is a tangent to the parabola x% = 8y. then
64m* — 96m — 64 = 0. |

{iii)Find the two points Aand B on x? = 8y where the tangents from 2
(3, -2) meet the parabdlé 'xz = 8y.

(iv) Show that AB is a focal chord. . 1

DIAGRAM NOT TO SCALE

Examination continues on the next page



Question 10 {12 marks) Marks

(a) Haasika is paying off a home loan of $500 000 over
20 years in equal monthily instalments at a rate of
7.2%P.A. If she is paying off the loan at $P per month:
(i-) Show that the amount she has left to-repay after - _ 1
3 months is given by |

A == $500 000 X 1.006° — P(1 + 1.006 + 1.0062)
(ii)Find an expression for the amount Haasika has 2
left to 'rgpay aftern months.
{iii)Find the amount of each monthly repayment. 1
Answer correct to fhe nearest dollar.

(b} In the diagram below, a straigﬁt line passes through the fixed point
P (27.,8) and meets the x and y axes at A and B respectively. L is
the distance along the line AB and the acute éngle LOAB =6,

y

A

B

L

P(27,8)

27 8
cos e sin@

(N Show that L =

__ 27sin®0—-8cos’e

' daL
(i) Show that de sinZ@cos?o

{iif) Hence show that L is a minimum whentan 8 = -E

{iv) Find the minimum distance between A and B.

END OF EXAMINATION
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