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Mathematics
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Total marks - 100

e Attempt Sections A and B.
Section A is worth 10 marks.

e Answer Section A on the multiple choice
answer sheet.

General Instructions e Detach the multiple choice answer
sheet from the back of the examination
paper.

e Reading time - 5 minutes. e Section B contains 6 questions worth 15

e  Working time - 3 hours. marks each.

e Write using black non-erasable pen. e Answer each question in a new booklet.

e Board-approved calculators may be used. | ¢ Labelall sections clearly with your

e A BOSTES Reference sheet is provided. name/number and teacher.

e All necessary working should be shown in

every question.




® Ascham School 2016 Year 12 Trial Mathematics Extension 2 Examination

SECTION A - 10 MULTIPLE CHOICE QUESTIONS 10 MARKS
ANSWER ON THE ANSWER SHEET

1 If 6—8i =rcis@, which of the following is a likely sketch of /6 —8i ?
A B
1
i \5
Hg
k N
I p N
-5z Q o 'Nﬁ-}r < xo
{io
C D
I\H l“H
1©
2 N .
Q ',J:' =} < xe
-
(i
2 A polynomial with real coefficients has roots |—7 and 2+3i. The degree of the
polynomial could be:

A 1

B 2

C 3

D 4
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3 Which of the following describes the conic below?

Y X
4 16
B 2 2
yo_x
le 4
©C Xy,
16 4
Xy
4 1
4 A correct expression for the volume generated by summing shells when the area
under y =sin’ x for 0 <x <7 is rotated about the y-axis is given by:
Y
4i )
y :szx
y e
} —
I, 4 ~1 o| =~ © o *
2 >

A f 2z yx dx
B z
IZ,, 27xsin’ x dx
)
¢ J.: zx(1-cos2x) dx
D

I: x—xcos2x dx
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5 If a particle’s motion is described by ¥ =V +v where x is displacement and v is
velocity at time 7, then x as a function of v could be:

A x=3v"+1
B vy

x=—+—

4

Cc 1 1

x=| —+—5—adv

v v +1
D x=tan™v
6 Which of the equations could describe the graph below?

= I

L

UV WG U I T,

—~ 2 i //—k

-4 -3 fa] 3 &

rd
X

A 2({x*-9
- £2—36)
B x*-9
" 2(x*-36)
C _ x*-36
4 2(x* -9)
D 2
y:2(x2—36)
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7
The graph of y = yJx(x~3)’ (4-x)° could be:
A B
I\H I\H
a 25 5 Py
C D
J\H "“‘H
Q >P Q ’>P
Which of the following is true?
A Z .
IZ,, sin” xcos” x dx =0
2
B j’% in* 5 =
% sin” x+cos” x dx=0
2
C . .
J.Z,, sin” xcos" x dx=0
D L4

j‘z,, sin’ x+cos’ x dx =0
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10

If \fxyz +5 =2 thenat the point (-1,1), the value of % is:

If y=cos™ (sinx) then the domain and range of the function are:

0 LX <0C

-l<y<l

0 <XxX<aC

O<y<=zm
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SECTION 2 — 6 QUESTIONS EACH WORTH 15 MARKS

Question 11 — Begin a new writing booklet

a i gimplify (3—2)(4+i).

" Simplify 222
4+i

iii arg(3—2i) =g and arg(4+i) =/, find

arg[(3—2i)(4+i)2}—arg[%} in terms of o and 8.

Give your answer in simplest form,

b Sketch the following conics, showing distinguishing features:
i 2 2
2 ¥y,
4 9
ii 3
3.2)
t

il (6cosd,5sin0)

¢ Consider P(x)=4x’+12x" —15x+4

Show that P (x) has a double root at x = % )

i Hence factorise P (x) over the real plane.
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Question 12 — Begin a new writing booklet

a If z is a complex number, sketch |z -+ 3| +|z - 3| =8 showing features.
b Use the fact that x? + y2 > 2xy, or otherwise, to prove that:
i a b
3+— >2 {You may assume a,b>0.]
a

it pl+qr2+r2 2pg+qgr+irp

il 5’ +¢° 2 pg(p+q) (assume that p,g>0)

and hence

iv 2(p3 +q +r3) 2pq(p+q)+qr(q+r)+rp(r+p)

c In an Argand diagram, the quadrilateral OABC is a rhombus where ZAOC =120°.
The point 4 represents the complex number (\E + Or') . Let 4,B and C represent the

complex numbers a, 8 and ¥ respectively.

Diagram not to scale.

AL
c¥

Copy the diagram.
i  Find the polar form of C {mod-arg form).
ii  Using part (i) or otherwise, find B in a+ib form.

Explain why arg (_:o:_] =60° .
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Question 13 - Begin a new writing booklet

a

iv

ii

fii

i

-

2
Consider the rectangular hyperbola xy =4 with points P (2 p,-——) where p>0
P

2
and Q[Qq,-—} where g <0. N Y

q \

Diagram not to scale.
P
\ 7 X
0]
Q
T
Show that the equation of the tangent at point Pis x+p’y=4p. 2
The tangents at P and Q meet at 7. Show that the coordinates of T are 2
[ﬂ LJ
p+a ptq

Find the relationship between p and g if
(o) Tlies onthe line y =—x
{B) the two tangents never meet.
Explain why the tangents can never be perpendicular. 1

The graph of y = f(x), where f(x)=(5—x)(x—1), is sketched below. At
x=A and x=2B, y=1. Sketch the graphs of the following:

Diagram not to scale.

1 2
ae)
__* 2
7T ®)
y=e'® 2

10
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Question 14 — Begin a new writing booklet

a

b

ii

ii

jii

iv

Given that ¥, =2, 4, =22 and u, =6u,_  —5Su, , for n23,neN, then 3

prove by Mathematical Induction that #, =5" -3 for n=1,neN.

In the diagram, 4,L,B,X lie on a circle. XY is a tangent at 4. AL bisects ZYAB
and AKX bisects ZXAB.

Diagram not to scale.

Copy or trace the diagram into your writing booklet.

Prove:

LA=LEB 2
KL is diameter of the circle 1
KL 1 AB. 1

If p is a complex 6™ root of 1,

provethat 1+ p+p* +p* +p* +p° =0
prove that 1+ p+ p*+p° +p'®+ p'" =0 2

. (] .
factorise z —1 intwo ways

hence show that p4+p2+1=(p2+p+1)(p2—p+1) 1

hence or otherwise find all complex roots of z*+2z°+1=0. 2
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Question 15 — Begin a new writing booklet

a Sketch y =cos (sin‘1 x) . 2
b Find or state the area of the semi-ellipse shown using any method. 1
1\H
¥
Q P 2 x
Diagram not to scale.
c A Smiggle pencil sharpener is similar to a solid described by the following. It has a front

view of a semicircle with equation y = \b? —z* where z is a variable. Cross sections

taken parallel to the side view are similar to the semi-ellipse above where the lengths p
and g vary. The base of the solid can also be described as an ellipse with equation

2 2
z
F + 7 =1 .The diagram below gives an image.
Diagram not to scale.
(M Show that the volume of one slice taken perpendicular to the z- axis is given
by V~E—a(b2—zz)Az g
2b
(i) Hence, by summing slices, show that the volume of the resulting solid is 2

2zabh’ ) .
cubic units.

Question 15 continues on the next page...
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Question 15 continued

d Two particles P and Q each of mass 1 kg are travelling through a medium with
resistance to the direction of motion of Bv and Su respectively where v and u in m/s
are the respective velocities of P and O at time . Both P and (0 are moving under
gravity g where g =10 m/s’.

P is Jaunched vertically upwards from O with an initial speed ¥ m/s and simultaneously
Q is allowed to fall from rest from a height # metres in the same vertical line as P. They
meet at time 7 seconds.

i For P derive the equation relating the velocity v and the time 7. Show that

AV +g
pv+g

t=lln

I

. [Assume the launch point of P is the origin.]

ii  For { derive the equation relating the velocity « and the time 7. [Take the initial position

g
g—pfu

1
of O as the origin.] Show that  =—n

ili Noting that P and Q meet at time T seconds find a relationship at that instant between v
g(V-v)

and # and hence show that = .
V+g

13

2

3
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Question 16 — Begin a new writing booklet

a

ii

Show that I x"e" dx=x"¢" —nI x"le™ dx.

Hence find I xle® dx.

. . 1
Consider the areas of the » rectangles each of width — under the curve
n

= \/l —x* for 0<x <1 as shown below.
Yy

f\ﬂ
[ y=lj-x*
/_/*”
of L2 n
h n n

Show that the sum 4, of the areas of the rectangles is given by
A, =i2(\[n2 1 =22 e =3 4t an —(n—l)z)
n

Hence show that
limLz(\lM2 -1+ an —2? +\ln2 —32 +) S%.

R-3%0 1y

Question 16 continues on the next page...

14
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ii

i

iv

Question 16 continued

It is claimed that Isaac Newton was responsible for the cat flap to enable cats to exit
and enter houses using a two-way flap that swings. The movement of the flap, after
a cat has set it in oscillation back and forth over time ¢ seconds, can be modelled by

the equation x =15¢™ cost where {20 and x cm is the sideways movement of
the flap.

Between which two graphs is x =15¢™ cos¢ contained? 1
Write down the first four solutions to the equation e cos¢ =0 for > 0. 2
Sketch the graph of x =15¢™" cost showing features. 2
The flap squeaks while the sideways movement back and forth exceeds 0.04 cm. 4

Use one approximation of Newton’s method to determine how long the flap swings
in either direction until it stops squeaking. [Hint: Work out a sensible first
approximation by examining your graph.]

The endl ©
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