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Section I: Multiple Choice (10 Marks)

Answer questions 1 - 10 on the Multiple-choice Answer sheet provided.
Allow about 15 minutes for this section.

1. The graph of a cubic function y = A(x) is shown below. The function has 1
x-intercepts at x = m, x = 0 and x = ¢, and has turning points where x = n

and x = p.

¥y = h(x)

Which of the following restrictions on the domain would allow the function

y=h(x) to have an inverse function y=h"'(x)?

(A)  [m, 0]
(B)  [m, 4]
(©) [0, )
D) [np]

2. What is the highest degree of the remainder of a sixth degree polynomial when 1
it is divided by a fourth degree polynomial?

(A)  zero
(B)  one
€  two
(D) three
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Which of the following is a true statement? 1
(A) sin3xsin4y=%[cos(3x—4y)—cos(3x+4y)]
(B) sin3xsin4y=%[cos(3x+4y)—sin(3x—4y)]
(©) sin3xsin4y:%[cos(3x+4y)—cos(3x—4y)]
(D) sin3xsin4y:%[cos(3x—4y)—sin(3x+4y)]
Which one of the following is the inverse function of f(x)=x"—4x+2, for 1
x227?
@A) S@=2+x+2
B) f@)=2-x+2
©)  flx)=24x-2
D)  flx=2-x-2

Let o and S be the roots of the polynomial P(x) = 3x”—x+2. What is the 1

value of l+l ?
a

W -2
® -
© 3
o 3
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If A+ B=45° and tan A = 2, what is the value of tan B ? 1
1
A) ——
(A) 5
1
B __
(B) 3
1
o) -
©) 3
1
D) —
(D) 5
If sin@ = % , and 90° < @ <180°, what is the exact value ofsin26 ? 1
22
A ——
3
23
B _aN2
(B) 3
242
©  —
3
23
D) —
3
The graph of polynomial y = P(x) is given below. 1
Y

Which one of the following could be the equation of P(x)?

(A) P(x)=x"—x-1
(B) P(x)=x"-x-1
©) P(x)=x"—x+1
(D) P(x)=—x"—x-1
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9. P(x)=x"+3x> —kx+4 has a remainder of k when divided by x—2. Whatis 1

the value of £ ?

@A) -l
B) 2
(O
D) 8
10.  What is the domain of the function y =3sin™' (x)? 1
1 1
A) ——<x<-
(A) 35753
1
(B) O0<x<-
3
r r
0 L
©) S Sx=S

(D) -1<x<1

END OF SECTION I
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Section II (60 Marks)
Start a new writing booklet for each question.

Attempt Questions 11 - 14.

For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculation.

Allow about 1 hour and 45 minutes for this section.

Question 11 (15 marks) Start a new writing booklet.

(a) Find the exact value of cos75°sin45°. 3

(b)  Solve the inequality |x - 4| >2. 2
1 1

(©) Show that =2sec2x. 3

+
1+\/§sinx l—x/Esinx

2 p—
(d) If t= tang, show that 2cosx—5sinx = —ZLﬂj .

2 +1

(e) Solve 3x> —8x—7>2x"-2x+9. 2

This question is continued on the next page.
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® Use Insert A to answer this question. Draw your graphs directly on the
insert, then put the insert inside your Question 11 writing booklet.

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

y=fx)

6 5 4 3

(i) Draw asketch of y = [(f(x))|. Clearly indicate on your sketch all key 1
values. Use Insert A.

(ii) Draw a sketch of y = /%x) Clearly indicate on your sketch all key values 2

and possible asymptotes. Use Insert A.

END OF QUESTION 11
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Question 12 (14 marks) Start a new writing booklet.

(a) A particle is moving along the x-axis such that its displacement (x metres) from

a fixed-point O after ¢ seconds is given by x =2¢ —12¢*.

(i) Sketch the graph of displacement x against time ¢, for > 0. Clearly 2

indicate on your graph all co-ordinate intercepts.

(ii) Find the velocity of the particle at 6 seconds. 1

(b)  Use Insert B to answer this question. Draw your graph directly on the
insert, then put the insert inside your Question 12 writing booklet.

The graph below shows y = f(x). 3
B(-2,9)
F(1.51)
A(-3,0) C(-1,0) E (1, 0)
D (0, -8)

Sketch the graph of y* = f (x) on Insert B. Indicate on your graph the new

locations of points A, B, C, D, E, F, clearly stating their coordinates, where

appropriate.

This question is continued on the next page.
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(¢)  Express the polynomial P(x) = x> + 4x*> — 11x — 30 as the product of three linear 3
factors.

(d) Use Insert C to answer this question. Draw your graph directly on the insert,
then put the insert inside your Question 12 writing booklet.

x+2 forx<0
The graph below shows y = f (x)where f(x)= .

|x—2|f0rx20

(i) Sketch the graph of y = f(—x) . Clearly indicate all intercepts on the 2
co-ordinate axes. Use Insert C.

(ii) Sketch the graph of y= f (x)+ f (—x) +1, carefully showing any 3
intercepts on the co-ordinate axes. Use Insert C.

END OF QUESTION 12
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Question 13 (16 marks) Start a new writing booklet.

(a) Show that sec(tan™' p)=+/1+ p>. 2

(b) Solve P(x)=x"-3x’—6x"+28x—24=0, given that P(x) =0 has a root of 3
multiplicity 3.

(¢)  The polynomial equation 2x3 — 4x? + 7x — 9 = 0 has roots a,  and y. Find 2
the value of (a + 1)(B + 1)(y + 1).

(d) A metal is heated to a temperature of 180° and placed in a room to cool.
The temperature of the room is a constant 20°. The temperature of the metal, 7,

changes such that % =—k (T - 20) , where k is a constant and ¢ is the time in

minutes after the metal has been placed in the room.

(i) Show that 7 =20+ Ae ™, where 4 is a constant, satisfies 1
T _ Lk (r-20).
dt

(i)  The metal is initially cooling at a rate of 6° per minute. Show that 2
k=0.0375.

This question is continued on the next page.
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(e) A conical paper cup is equal in radius and height, where » = 4. The cup is being 3
filled with water so that the water level rises at a rate of 2cm/sec. Find the rate

that water is being poured into the cup in cm?/sec when the water level is 2cm.

(f) A curve is defined by the parametric equations:

x =3cos (t) +4and y = 3sin(t) — 5
(i) The point P(4, -2) lies on the curve. Find the value of ¢ within the 1
domain [0, 2] which corresponds to the point P.

(ii)  Find the Cartesian equation which describes the curve. 2

END OF QUESTION 13
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Question 14 (15 marks) Start a new writing booklet.

(@) The piecewise function f(x) is defined below.

x—1, x<0
f(x)s x+1, 0<x<3
x+10 x>3

Find the domain of f~'(x).

()  Solve *—

(¢)  Consider the function f(x)=cos™ (x—1)+2sin” (x—2).
()  Find the exact value of k given f(1)=kx.

(i)  Find the domain of f(x) .

(d) Find the exact value of sin(arctang + 2arctan %} . Show all working.

i
4
E

(e) Prove that, in the diagram below, a + =

This question is continued on the next page.
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(f)  The displacement s(¢) of a particle from the origin at a time ¢ seconds is given by 2
the graph below. Sketch the velocity function of the particle, clearly indicating all
key values.

s(t)

END OF EXAM
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