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General Instructions

e Reading time — 5 minutes

e Working time — 120 minutes

e Write using black or blue pen

e Board-approved calculators may be used

e All necessary working should be shown in
every question

e Marks may be deducted for careless or
badly arranged work

e Attempt all questions

e Start a new page for each question

Total marks — 70

Exam consists of 8 pages.
This paper consists of TWO sections.

Section 1 - Pages 2-3
Multiple Choice

Question 1-10 (10 marks)
Section 2 — Pages 4-7
Extended Response
Question 11- 14 (60 marks)

Standard integrals provided on page 8



Section I — 10 marks

Attempt Questions 1 to 10

Allow about 15 minutes for this section.

Use the multiple choice answer sheet provided in the answer booklet.

1  TAsatangent to the circle at A and TC is a secant, meeting the circle at B.

Given that TA=6, CB=9 and TB=x , what is the value of x?
(A)-12 (B) 2 (©)3 (D) 4

2 Let a, B,y be the roots of x3 — 4x + 1 = 0. What is the value ofé + % + )1/ ?
(A)-4 (B) -1 ©)1 (D)4

3 Two of the roots of the equation x3 — 2x2 + kx + 18 = 0 are equal in magnitude but opposite in
sign. What is the value of k?

(A)-9 (B) -6 (C) 6 (D) 9

4 The diagram shows a polynomial function y = f(x). What is the largest possible domain containing
x = 0 for which this function will have an inverse function?
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(A)x<1 (B)-1<x<3 (C)0<x<3 (D)x <0

5 Given the coordinates of A and B are (-1,1) and (3,-1) respectively, find the coordinates of the point
P which divides AB externally in the ratio 1:3.

A2 -3 (B) (-2,5) (©) (-3,2) (D) (4,—2)



The number of different arrangements of the word SIMILES which begin and end with letter S
Is:

7! 7! 5! 5!
(A7 (B) 7 © 3 D) 55
f 6 cos?3x dx =
(A)2sin33x + ¢ (B) 2 cos® 6x + ¢
(C)3x + %sin6x +c (D) 3x — gsin6x +c

A curve is defined by the parametric equations x = sin2t and y = cos2t. Which of the

. . a
following is equal to ﬁ?

(A) cos4t (B) 2tan2t (C) 2sin4t (D) —tan2t

Ify = [In(4x — 1)]? then Z—z is equal to:

8ln(4x—1)
O v

2ln(4x-1)
(B) 4x-1

8
4x—-1

(©)

2
4x—-1

(D)

2

\ /4

0.5 0 0.5 ’
The graph above shows:
(A)y = 2cos™12x (B)y = %cos‘l(%x)
Cy=2 cos‘l(%x) D)y = %cos‘1 2x
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Section Il — Extended responses
Attempt all questions. Show all necessary working.
Answer each question in the appropriate pages of your answer booklet.

Question 11 (15 marks)

a) (i) Express V3 cosx — sinx in the form Acos(x + a) where A > 0 and 0 < a < % 2
(ii) Without using calculus, find the maximum value of 3 — 3cosx + +/3sinx. 2
b) Given P(x) = —x3 + 3x + 2:
(i) Show that x + 1 is a factor of P(x) 1
(i) Fully factorise P(x) 2
(iii)  Sketch the graph of y = P(x) 2
C) 5 men and 3 women are candidates for election to a committee of 4 people. How many
committees are possible if there must be at least one man and at least one woman selected? 2
d) Given f(x) =tan™! §+ tan_lz ;
@) find f'(x) 2
(i)  sketchy = f(x) 2

Question 12 (15 marks)

a) Without the use of a calculator, find the exact value of:
sin(2 tan~1/2) 2

b) Forthelines2x —y+1=0andx—4y+4=0

(i) Find the acute angle between the lines, correct to the nearest degree. 2
(i) Find the area of the triangle bounded by these two lines and the x-axis. 2
c) Solve the equation:  sin 2x = cosx for0<x<2m 2

Question 12 continues on the next page



Question 12 (cont)

d) Solve:
In(2x?> +3x—9) =In(2x2 = 7x + 6) + 2

expressing your answer in terms of e.

e) Given sin30 = 3sinf — 4sin3 0,
find [ 2sin®6 do
f) Simplify :

sin(a + b) cos (g —a-— b) —cos(a + b) cos(mr —a — b)

Question 13 (15 marks)
a) (1) Prove by Mathematical Induction that
1
13 +23+33+...4n3 = an(n + 1)?

for all positive integers n

(i) Hence evaluate
113 + 123 + 133+...+503

Question 13 continues on the next page



Question 13 (cont)

b) The points P(2ap, ap?) and Q(2aq, aq?) lie on the parabola x? = 4ay.
V

P
Q
= (o) 4
The equation of the chord PQ isy = (?)x —apq (Do NOT prove this)
(i) Show that if PQ passes through the focus S(0, a) then pg = —1 1
(i)  Xis the midpoint of the focal chord PQ. T lies on the directrix such that XT is
perpendicular to the directrix and W is the midpoint of XT. Find the equation of the 3
locus of W.

C) Newton’s Law of Cooling states that the rate of change of the temperature (T) of a body is
proportional to the difference between the temperature of the body and the temperature of the
surrounding medium (P)

. ar
e Pr k(T — P)

0] If A and k are constants, show that T = P + Ae*t satisfies Newton’s Law of
Cooling.

(i) A cup of coffee is made with temperature 100°C. Two minutes later, its
temperature is 93°C but it is still too hot to drink. If the temperature in the room is
23°C, evaluate A and k (correct to 3 significant figures)

(iii)  The coffee is drinkable when it reaches 80°C. How many minutes after the coffee is
made will this be?

d) Solve
245
xX“+x—6 >0
X



d)

Question 14 (15 marks)

Find [tan?2x dx

Simplify
24nx32n
8nxen

+ 3"

A function is defined by f(x) = x —~,x > 0

(i) Show that the inverse function is given by f~1(x) = §+ /1 + %2

(i)  Sketch the curves y = f(x) and y = f~1(x) on the same set of axes
(iii)  State the domain and range of f~1(x)

Prove that
sin8x

— = tandx
1+ cos8x

In the diagram, AB is a diameter of the circle.

TQ is atangent and AT is a secant which meets the circle at P.
AQ bisects ZBAT.

Copy the diagram into your answer booklet.

T

Prove that ZATQ=90°.

End of Examination
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STANDARD INTEGRALS

1 .
jx“dx =— X" nz-1 x=0, if n<0
n+1
1
I—dX =Inx, X >0
X
1
[ e dx ==e¥, ax0
a
1.
jcosaxdx =—sinax, az0
) 1
'[sm axdx =—gcosax, a=z0
) 1
jsec axdx =gtanax, a0

1
J'sec axtanaxdx = gsec ax, a=0

1 1, X
J‘ 2 zdx =—tan 1_; a=0
a“ +x a a
1 X
j —— dx =S8N "—,a>0, —a<x<a
a“—x a



=In(x+vVx*-a%), x>a>0

X

[
2 2
1
Iﬁdx =In(x+Vx* +a%)

NOTE: Inx =log, X, x>0
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