Student Number:

Class Teacher:

St George Girls High School

Trial Higher School Certificate Examination

2016

General Instructions

Reading time — 5 minutes
Working time — 3 hours
Write using black pen.

presented work.

Write your student number on each booklet.
Board-approved calculators may be used.
Marks may be deducted for careless or poorly

A Reference Sheet is provided.
e In Question 11-16, show relevant mathematical

reasoning and /or calculations

Section I /10

Section 11
Question 11 /15
Question 12 /15
Question 13 /15
Question 14 /15
Question 15 /15
Question 16 /15

Total /100

Total Marks — 100

Section [ | Pages2-5

10 marks
o Attempt Questions 1 — 10.
e Allow about 15 minutes for this section.

e Answer on the multiple-choice sheet provided at
the back of this paper.

Section JI | Pages 611

90 marks

o Attempt Questions 11 — 16.

o Allow about 2 hours 45 minutes for this section.
¢ Begin each question in a new booklet.

Students are advised that this is a Trial Examination only and does not necessarily
reflect the content or format of the Higher School Certificate Examination.
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Section I

10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

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

1.

Let z=2-3i. What is the value of z7' 9

(A)

®)

©)

(D)

‘ , ‘
What is the value of L . /4 ¥ dx using the substitution x =4sin? 6 ?
—-X

(A)
®)
©)
(D)

The polynomial x3 + 3x% 4 2x — 1 = 0 has roots @, § and v.

(A)
(B)
©)
(D)

1
—(2+3;

5( i)
i(2+3i)
13
1
—(2-3i
5 (2-30)

1
—(2-3
323

0.757
m—=2
T+6

3z—8

2 2

Which polynomial has roots P

¥} —4x*—12x—-8 =0
x3 +4x%2—-12x4+8 =0
8x3 —12x%>—-4x+1=0

8x3 +12x2+4x—-1=0
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Section I (cont’d)

4, The diagram below shows the graph of the function y = f(x).

» =W

1

Which of the graphs below could represent the graph of y = o) ?
@) ®) ,.
-3 -2 Y ! 3 3 T 1 ol
(©) v D) v

U

_
-

4
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Section I (cont’d)
5. The area enclosed by the curve y = 3x% — x3, the x-axis and the lines x = 0 and x = 3 is rotated

about the y-axis.

What is the volume of the solid generated using the method of cylindrical shells?

271
Ay =
(B) 127
243w
€ ==
li6m
D) ==
6. Given thatz = 3 (COS% + isin g), what is the value of (2)3 ?

(A) 9 (cos—z1r£ — isin g)
B) 9 (cos-:-arE 4+ isin g)
© 27 (cosg + isin 125)

@) 27 (cos:— isin %)

7. What is the value of f; 4;_762 dx?
T
A 3
T
B 3
T
© =z
T
® 3
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Section I (cont’d)
8. Which expression gives the gradient of the normal to the curve x* + xy + y? = 7 at any point on
the curve?
W =
® =2
© ¥
(D) ;;‘;j;’

9, The hyperbola 16x% — 9y? = 144 has foci S (5, 0) and §'(-5, 0).

What are the equation of its’ directrices?
(A) x= —z«andx = —=

9
B) y=cady= —¢

© y=TZady= -7
5 5
12 _ 12
(D) xm~5—andx-~ .

10. A particle of mass m is projected vertically upwards with an initial velocity of
ums” ina medlum in which the res1stance to the motion is proportional to the square of the
velocity vms™ of the particle or miv®. Let x be the displacement in metres of the particle

above the point of projection, O, so that the equation of motionis = —( g+ kvz) where g ms™ s

the acceleration due to gravity. Assume k= 10 and the acceleration due to gravity is 10 ms™.
Which of the following gives the correct expression for the time taken?

(A) t= %(tan" u+tan’ v)
(B) tzwi%(tan'] v—tan™ u)
© t= %(tan" u—tan™ v)

1 ¥ A
(D) t—ﬁ(tan v+ tan u)

End of Section I
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Section IT

90 marks
Attempt Questions 11 — 16
Allow about 2 hours 45 minutes for this section

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

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet Marks

a) Consider the complex numbers w = —1+ v3iand Z = /3 + 2i.

(i) Evaluate wZ. 1
(ii) Evaluate |w|. 1
(iti) Find the value of arg (w). 1
(iv) Find the value of w®. 1
(v) Evaluate -E;" 2

b) Sketch the region in the Argand diagram where — % fargz < % and zz < 4. 3
c) Evaluate f(;}x VxZ +9dx. 3

Vx2—-25

X

d) Find f dx, using the trigonometric substitution x = 5 sec 6.
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Question 12 (15 marks) Use a SEPARATE writing booklet

a)

b)

d)

A solid is formed by rotating about the y-axis the region bounded by the curve y =sinx

and the x-axis between 0 <x <7 . Find the volume of this solid using the method of cylindrical

shells.

x ;|
x2—x—6 x—3

(i) If

B
-+ , find the values of 4 and B.
x+2

sinfcos o
$in’6 — sinf — 6

(i) Hence find [ dae

Let two complex numbers be z, =2(cos % +isin%) and z, =2i.

(i)  Onan Argand diagram sketch the vectors O4 and OB to represent z, and z,
respectively.

(i)  Draw the vectors z, +z, and z, ~z, on the same Argand diagram:.

(iif) What are the exact values of arg(z, +z,) and arg(z, —z,)?

The area enclosed by the curve y = x(1 — x) and the x-axis is rotated about the line y = —1.

J)

Find the volume of the solid of revolution formed.
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Question 13 (15 marks) Use a SEPARATE writing booklet. Marks
a) A particle of mass m is moving in a straight line under the action of a force. 3

i
F =5 (6-10x)

What is the velocity in any position, if the particle starts from rest at x =17

b) Consider the function y =cos™ (&)
(i) Find the domain and the range. 2
(i)  Sketch the graph of y=cos™' (") ? 2
(ili)  Hence or otherwise sketch the graph of y = [cos‘l (e"):]2 . 1
c) Use integration by parts to evaluate [ f LE% dx 3
d) A cylinder has the circle x% + y? = 1 as its base and is 1 unit in height. 4

The shaded wedge is formed by a plane, which passes along the x-axis and is angled at 45° to the
base of the cylinder.

Slices are taken through this wedge at right angles to the x axis, and perpendicular to the base of the
cylinder, through a point (x, y) on the circle

Triangular slice through the wedge Base of the cylinder

A

Base of
triangular siice

A

Find the volume of the wedge.
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Question 14 (15 marks) Use a SEPARATE writing booklet. Marks

a) A sketch of the function f(x) is shown below.

y

-1 | 3

Draw a separate half-page graph for each of the following functions,

showing all asymptotes and intercepts.

O y=If@ 2
i ¥ = f@ 2
i) y= f(xl) 2
iv) y=e/® 2

b)  If one root of the equation x® — px® + gx — r = 0 is equal to the product of the other two,

show that;

(g+7)?=r(p+1)?

¢) Given that P(x) = x* — 2x3 + 2x — 1 = 0 has a root of multiplicity 3, find the factors of P(x). 4
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Question 15 (15 marks) Use a SEPARATE writing booklet.

a)

b)

Q(cq, )
4

ey

e

—

On the hyperbola xy = c?, three points P, Q and R are on the same branch, with parameters
p,q and r respectively. The tangents at P and @ intersect in U.

() If the equation of the tangent at P is x + p%y = 2cp, show that the coordinates of U are:

G

(i)  IfO,U and R are collinear, prove that

2

r- =pq.

@) Let [, =ﬂ(l—x")”dx, where 7 >0, for n=0, 1,2,3,...

nr

Show that /, = £

_1'
nr+l1 "

(i)  Hence or otherwise, find the value of / = j;l 1-xtYdx.

2 2

(i) Show that the normal to the hyperbola % s %; = 1 at the point P(asec@,b tan 8)

is given by:
axsin@ + by = (a® + b*) tan@.
(11)  If the normal meets the x — axis in G and PN is the perpendicular from P onto the

x — axis, prove that 0G = e?ON .

Marks
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Question 16 (15 marks) Use a SEPARATE writing booklet. Marks
a) (i) Show that the condition for the line y = mx + c to be a tangent to the
. x* oy
ellipse rhilirde 1is:
c?=16m?+9

2
(ii} Hence show that the pair of tangents drawn from (3, 4) to the ellipse E-Z + %— =1 are

at right angles to each other.

b) A polynomial P(x) is divided by x? — a?, where a # 0, and the remainder is px + g.
(i)  Show thatp = z—Ia-{ P(a) — P(—a)} and g = i{ P(a) + P(—a)}.

(il) Find the remainder when the polynomial P(x) = x™ — ™ is divided by x? — a? for

the cases:
(x) mneven
(B) n odd.
c) A mass of 1 kg is moving along the x —axis under the influence of two forces: an accelerating

force of —S and a resisting force of k12, where v is the velocity of the mass.

(i) Write down the equation of motion,
(i) If the maximum velocity attained is V, show that k = %

Vi 9
(i)  Show that the distance travelled from v = % tov = % is 3F In PE

End of Examination
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MATHEMATICS EXTENSION 2—- QUESTION {g

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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MATHEMATICS EXTENSION 2 - QUESTION |

SUGGESTED SOLUTIONS

MARKS | MARKER'S COMMENTS
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MATHEMATICS EXTENSION 2 - QUESTION | 3

SUGGESTED SOLUTIONS

MARKS | MARKER'S COMMENTS
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Ques

Marks

Allocation of marks

o)

2 marks for a correct graph
with intercepts shown.

1 mark for graph with
wrong intercepts or wrong
grientation, or other minor
erTor.

x/@,? wth] dene

(-

0

2 marks for a correct graph
with intercepts shown,

1 mark for graph with
wrong intercepts or wrong
orientation, or other minor
error,
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2016

Solution

Marks

Allocation of marks

(i)

L5

2 marks for a correct graph
with intercepts shown.

1 mark for graph with
wrong intercepts or wrong

orientation, or other minor
error.

(iv)

X axis is asymptote

2 marks for a correct graph
with intercepts shown.

1 mark for graph with
wrong intercepts or wrong

orientation, or other minor
eITor.
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