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Section 1

10 marks
Attempt Questions 1 — 10
Allow about 20 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10.

1 What are the domain and range of the function f(x) = sin_l(z) ?

A. Domain: -1 <x < 1andrange—§§y§§
B. Domain: —4 < x < 4 andrange —2n <y <2m
C. Domain: —4 < x < 4 and range —% <y< g
D.

Domain: —1 < x < 1l andrange —2n <y < 2m

2 Fifteen cards are numbered 1 to 15 and placed on a table so that their numbers are hidden.
The cards are flipped over one at a time.
What is the minimum number of cards that must be flipped to obtain at least one pair with a
difference of 7?

AT
B. 8
C. 9
D. 10

3 The diagram below shows a rhombus, spanned by the two vectors a and b .

Which of the following statements is always true?

A (a+).(a-p)=0

D. |a+b|=|a- p|



4 Which function, f(x), and its inverse function, f ~1(x), are equivalent?

A.  f(x)=sin |x| for —g,g]
fx) =x? for [0, o)
C. flx)= |ex| for (—oo, 00)

D. f(x)== for (—o0,0) U (0, )

5 Let P(x) be a polynomial of degree 6. When P (x) is divided by the polynomial Q (x), the
remainder is x2 + 2.

Which statement is true about the about the degree of Q(x)?

The degree of Q(x) must be at least 2
The degree of Q(x) must be 2
The degree of Q(x) must be at least 3
The degree of Q(x) must be 3

o 0w >

6 Consider the direction field.
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Which of the following differential equations does the direction field best represent?

d

A 2=
dx 2y+x
d _

B. Z=-—2
dx 2y+x
dy y

C. Z=——
dx —2y+x

d
D. Z= 2

dx 2y—x



3x2+46x5
4+x6

What is the antiderivative of ?

A, Lsint x—)+ln|6x5|+c
4 2
1 1 (%3 6

B. L tan” ( )+ln|x | + ¢

C. =sin 1(%) +In|4 + x%| + ¢

x3

D. itan! (—) +1In|4 + x| + ¢
2 2

The diagram shows the interval from (0,2) to (2,0).

YA

[\]
=Y

Which pair of parametric equations does NOT represent the interval shown?

_ )
A. {x—Z(l £) for0<t<1

= 2t?

— pt __
:g_elt for 0<t<In2

x = 2sint

V3
y=2-2VT—costt r0=t=3

x—2——cos 1t
for —1<t<1

y——cos 1t



9 A solid of revolution is found by rotating the region bounded by the curve y = e?*
the x-axis, the line x = In 2 and the line x = In 3 about the y-axis.

y A 2X

NOT TO
SCALE

/

> |—= In2 In3

%Y

Which expression could be used to evaluate the volume of the solid of revolution?
(Hint: use a horizontal line to divide the shaded region into two pieces before rotating)

A V=2m ((ln 3 )2 —(n2 )2) +nf) ((ln 3 )2 - (“‘TY)Z) dy

In3— 1n2)2+nf (l 3—1n—y)2dy

2 (
4n<ln3 In2 ))+nf ((lns)z—(‘“Ty)z)dy
(

4 (In3 — 1n2)2+ (l 3—m—y) dy

%4

%4

10 Let ABCD be a parallelogram, where the diagonals intersect at P, and O is the origin.
Which of the following expressions is equivalent to OA + OB + 0C + 0D?

o a w »
S
=
o

End of Section I



Section 11

60 marks
Attempt Questions 11 - 14
Allow about 1 hour and 40 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11 - 14, your responses should include relevant mathematical reasoning and/or

calculations.
Question 11 (15 marks) [START THE QUESTION 11 WRITING BOOKLET]
(a) Solve %1 <Xx
(b) Answer Question 11 (b) on the additional page at the end of this booklet.
Detach and hand it in with your answer booklet for Question 11.
(c)  The cubic polynomial P(x) = x3 + x? — 8x — 12 has zeroes a, f and y.
Find a? + B2 + y2.
(d)  Use division of polynomials to express P(x) in the form P(x) = A(x) X Q(x) + R(x),
where P(x) = 3x3 + 14x + 11 and A(x) = x? — 3x + 2.
(e) A carton of milk is removed from a fridge and placed on a table.
The temperature in the fridge is 3°C, and the temperature in the room is 24°C.
After sitting on the table for five minutes, the temperature of the milk is 15°C.
The temperature (T°C) of the milk is given by T = B + Ae~*t, where k is a positive
constant, ¢ is time in minutes and 4 and B are constants.
Find the total number of minutes that the milk can be left on the table before it reaches
a temperature of 20°C. Give your answer correct to the nearest whole number.
(H Show that sin? x cos? x = % [1 — cos(4x)]. 2



Question 12 (15 marks) [START THE QUESTION 12 WRITING BOOKLET]

(@) (i) Inhow many ways can the letters of the word SUCCESS be arranged
in a line if there are no restrictions?

(i1)) In how many ways can the letters of the word SUCCESS be arranged
in a line if the two Cs are NOT adjacent?

(b) (i) Express v3cosx — sinx in the form R cos(x + ) where 0 < a < g

(i) Hence, or otherwise, solve v3cos x — sinx = 1 for 0 < x < 2m.

(¢) (i) Write down the expansion of (1 — x?)°

(ii) Hence, or otherwise, find the term in x® in (4x — 1)?(1 — x?)5.

(d) Solve forn: "C3=3("P»)

(e) Ifnisan integer greater than or equal to zero, using mathematical induction,
determine if 4™ — 3n — 1 is divisible by any of the numbers 6, 7, 8, and 9.



Question 13 (15 marks) [START THE QUESTION 13 WRITING BOOKLET]

(a) Find the y-intercept of the tangent to the curve y = x? arcsin x at the point G,%) .

(b)  Use the substitution u = vx — 2 to evaluate f: 2xVx — 2dx .

Give your answer as a simplified exact value.

(¢) Find the curve which satisfies the differential equation Z—Z =

N

and passes through the point (0, —1).

(d) Find the shaded area in the diagram below:

y=23x—12

(e) A light is on the ground 20 metres from a building. A man 2 metres tall walks
from the light directly toward the building at 1 m/s. How fast is the length of his
shadow on the building changing when he is 14 metres from the building?



Question 14 (15 marks) [START THE QUESTION 14 WRITING BOOKLET]

(a)

(b)

(©)

(d)

A stone is thrown from the top of a 60 m cliff at an angle of 25° below the horizontal.

It lands in the ocean 45 m from the base of the cliff. Assume g = 10ms™*.

(1)

(if)
(iif)

2

Taking the origin as the point where the stone is thrown and starting with the

equations y = —g, and ¥ = 0, show that the path of the stone can be represented
5x?

V2 cos? 259 ° where V' is the initial velocity.

by y = —x tan 25° —
Hence find the initial velocity of the stone, to two decimal places.

Hence find the angle the stone enters the ocean, to the nearest degree.

Let f(x) = e ™* — 2x.

(1) Explain why the inverse of f(x) is a function.

(ii))  Let g(x) = f~1(x).Find the gradient of g(x) where its graph

cuts the x-axis.

In the triangle below, BD is perpendicular to AC and the following ratios exist:

2 AD : AC 1s 1:4

BD : AD 1is2:1

[~y

Ae—> ~C

D
a

(1) Write the simplest expression for proj,, AB.

N 2
(i1) Prove BA- BC = |C~l|

The digits 1, 2, 3,4, 5 and 6 are spaced evenly around a circle.

Each digit has another digit which is directly opposite it on the circle.

If
th.

the digits are placed around the circle at random, what is the probability
at exactly one pair of opposite digits add to 7?

End of Paper
-9._
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Additional Answer page for Question 11 (b)
Detach and hand in with your Question 11 booklet.

(b) The diagram shows the graph of y = f(x), where f(x) = x3 — 3x.

y A
y = f(x)

(=1,2)

(L _2)

1

Sketch y = S

on the diagram, clearly showing all turning points and asymptotes.

-11 -
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