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General Instructions

@

Reading time — 5 minutes

Working time — 3 hours

Write using black or blue pen Black pen
is preferred

Board-approved calculators may be used
A table of standard integrals is provided
at the back of this paper

Show all necessary working in Questions

11-16

Total marks — 100
Section }I Pages 2-5 10 marks
o Attempt Questions 1-10

o Allow about 15 minutes for this
section

Section Il Pages 6—13 90 marks
Attempt Questions 11-16

Allow about 2 hours 45 minutes for this
section




Section I
Total marks (10)
Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple choice answer sheet.
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample

2+4=9 (A) 2 (B) 6 (C) 8 (D) 9
AO B® cO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.

s® B CO DO

If you change your mind and have crossed out what you consider to be the correct answer, then indicate this
by writing the word correct and drawing an arrow as follows:

correct

e

A @ BR/ cO DO




1

Rationalize the denominator of T .
0+4J2

9-2
(A) 7

9+.2
(C) 11

The solution of the equation 3(p—2)=5p + 2 is

ABC is an equilateral triangle.
CDEF is s square.

BCG, ACF, and GFH are straight lines.
ZCGF=45°

The size of ZEFH is

(A) 15°

© 30°

The area of AABC in square centimetres is closest to.
(B)

(D)

(A 13.0

(© 292

(B)

)

(B)
@)

(B)

(D)

45

26.8 66°

58.5

57°

&57°

NOT TO SCALE




5.

3
Which of the following could the value of &, be a solution of 2—x =0
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Given ¥y = x(x — 5)?, find the turnings points and determine their nature.

(A) Minimum at = ;, maximum at x = 5

(B) Minimum at x = —5, maximum at x = g
(C) Minimum at = 5 , maximum at x = g
anmmmmnazgnmmmmmx=—s

4
Bvaluate J X420 — 6 — 10 dx

1
(A) 654 (B)
(© ~—111 (D)

3

6422
3

1
631-3;
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10.

Which term of the geometric sequence is 5, 15, 45 ... is 885 7352
(a) 10® B) 1%

c) 12% (D) 13*

The graph below could represent

b
”

(A)  y=sinjx| (B) y=1-]cosx]|

©)  lyl=|sinx| D) y=|sinx]

The equation of the graph shown could be

Ay y=log.(3—x)
B) y=-log.(3—x)
(C) y = e *—2)

D)  y=—log.(3x—-1)

v
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Section IT

Total Marks (96)
Attempt Questions 11 - 16
Allow about 2 hours 45 minutes for this section.

Answer all questions, starting each question on a new sheet of paper with your name and question
number at the top of the page.

Question 11 (15 Marks)
a. The sketch below shows the line PQ and the line (/) y = 2x — 4, which is perpendicular to PQ

NOT TO SCALE

~,
”~

(@) Show that the point R(3,2) lies on the line L
(il) Qs the point .(0’5)' Find the midpoint of OR.
(1ii)  Find the equation of the line PQ.

(iv)  Find the gradient of OR.

) Find the distance QR in simplest surd form.

(vi)  Find the distance PQO.

L



b. The nth term of an arithmetic series is given by 7, = 3n + 4.
(i)  What is the 12" term of the series?

(1)  What is the sum of the first 20 terms of this series?

c. In the diagram, PQRS 1s a parallelogram. QR is produced to U so that QR=RU.
Copy this diagram into your answer booklet

P Q

R

NOT TO SCALE

@) Giving clear reasons, show that the triangles PST and URT are congruent.

(ii) Hence, or otherwise, show that T is the midpoint of SR.

End of Question 11
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Question 12 (START A NEW PAGE)

a. Find the values of q if 3gx? — 5x + 3¢ = 0 is negative definite.
Leave your answer in exact form.

b. Prove that
siné@ sing@

1—c059+1+0059=2608869

c. Differentiate:
(1) tan2x

() x%lnx

d. Find:
: COS X
@ j 1+ sin x b

2n
3
(i1) f sin-"z£ dx
0

2
e. Given that Qﬁ% = —‘2‘2— + Zezx and that when x = 1, dy_ e"‘ and y= e_’
dx x dx 2

find an expression for y in terms of x with no other unknown values.

End of Question 12

8

(15 Marks)
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Question 13 (START A NEW PAGE)

a.

-

C.

The graphs of y = 5x — x? and y = x% — 3x intersect at the origin and at point A.
@) Show that the co ordinates of A are (4,4)

(if)  Draw a neat sketch of the two graphs on the same number plane.
(use a ruler)

(i)  Find the area enclosed by the two graphs.

A developer wishes to know the area of land bounded by a straight road, a river

and a fence at right angles to the road. A developer hires a surveyor who at 40
metre intervals along the road, measures the distance between the road and the river.
Shown below 1s the surveyor’s sketch of this area. All measurements are in metres.

ROAD

06k
ool
0ol

og

Sk

ozl

N

RIVER

Using Simpson’s rule, find the area of the land

A(—1,3) and B(3,1) are two points on the plane. Find the locus of P(x, y) such that
PA is perpendicular to PB.

End of Question 13

(15 Marks)



Question 14 (START A NEW PAGE) (15 Marks)

a. In the diagram below PQ and RS are arcs of concentric circles with centre O.
ZPOQ =% radians and OP = 3cm,

< rcm >
(i) Find the area of the sector OPQ 1
(ii) If OR is ¥ cm, find the area of the sector OSR in terms of . 2
(i)  If the shaded area is %E cm?, find the length of PS 2

b. Consider the curve given by y = 2 + 3x — x3

@  Find 2 1
(i1) Locate the stationary points and determine their nature 3
(i)  For what values of x is the curve concave up? 1
(iv)  Sketchthecurve,for—2<x <2 2

10



C.

S

The diagram shows the region bounded by the curve y = 2x% — 2 theline y = 6
and the x and y axis.

Fiil
v

Find the volume of the solid of revolution when the region is rotated about the y-axis.

End of Question 14

11



Question 15 (START A NEW PAGE)

a.

- Consider the function g(x) =

Solve the following:
logsx+1log,(x+7)=3 forx >0

Find the equation of the normal to the curve y = x sinx at the point where x = g

2

x2—1

(1) Show that g(x) is an even function

(i1} State the domain of y = g(x)

Maria is saving for a cruise, She opens an ‘Incentive Saver Account’ which pays
interest at the rate 0.4% per month compounded monthly at the end of each month.
Maria decides to deposit $400 into an account on the first of each month. She makes
her first deposit on 1* January 2010 and her last on 1% July 2012,

She withdraws the entire amount, plus interest imrnediately after her final payment
on 31% July 2012,

(1) How much did Maria deposit into her ‘Incentive Saver Account’?

(i1) How much did Maria withdraw from her account on 31% July 20127

(iii)  Mana’s holiday is cancelled due to illness. She then decides to deposit the
amount saved for her holiday, into a different account which offers interest

at a rate of 5% p.a. compounded quarterly for 2 years. How much will Maria
receive at the end of the investment period.

End of Question 15

12

(15 Marks)



Question 16 (START A NEW PAGE) (15 Marks)

a.

Find the volume generated when the curve y = vcot x is rotated about the x- axis

between x = g and x = E. Leave your answer in exact form. 3
For the parabola with equation x? = —8y.

(i} Find the coordinates of the focus (S) of the parabola. 1
(ii) Find the equation of the directrix of the parabola. 1
(iii)  Show that the point A(—8, —8) lies on the parabola. 1
(iv)  Find the equation of the focal chord of the parabola which passes through A. 2
) Find the equation of the tangent to the parabola at A. 2

A farmer needs to construct two holding paddocks, one rectangular and the other a
thombus for horses and cattle respectively. The diagram below shows the aerial view
from directly above the paddocks and how she uses an existing long fence as part of

the boundary.
4&———-0 Existing Fenc
A ! \y
D

O

E

o]

The famer only has 700 m of fencing at her disposal. We also know that ZCDF = 30
By letting AB = x, prove:

2
@) A, the area of the paddocks is given by 4 = 700x — z;_ 2

(i1) Hence, find the maximum area. 3

END OF EXAMINATION
©
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STANDARD INTEGRALS

. | -
X" dx =™ a2l x20,ifn<0
n+1
1
?(Ix =y, y>0
o l ]
J e dx =—e*, a#0
a
' I . .
COsax dx =_—ginax, a=0
| e
) 1
sinax dx =——cosax, a={)
T, |
secTaxdx =—tanax., a=0
) a
[ |
secax tangxdx = Esec ax. a#0
' 1 I i x
J s =—tan"' 2, a=0
a“+x- ¢ d
’ 1 X
J,_——T_.—.Q._—dx = s 1—,- a>0 —-a<x<a
P2 2 q
'\\‘ig‘ —_— ;
I T
—:.:-_’m-__‘dk‘ :lll(x*i-'\;’lX"'“CZ—), x>a>0
JAixt—a?

1 T
T_;va—dx‘ = Jn( s+t a? )
S o cz2 :

NOTE : lmx=log,x, x>0
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