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TRIAL EXAMINATION

Mathematics Extension 2

General Instructions Total marks — 100

s Reading time — 5 minutes Pages 2-6

s Working time — 3 hours

s Write using black or blue pen 10 marks
Black pen is preferred o Attempt Questions 1-10
¢ Board-approved calculators may e Allow about 15 minutes for this section

be used

e A table of standard integrals is Pages 7-13

provided at the back of this paper

» In Questions 11-16, show 90 marks
relevant mathematical reasoning o Attempt Questions 11-16
and/or calculations o Allow about 2 hours and 45 minutes for this
section
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STANDARD INTEGRALS

=

"dx=-l«x"“, n#—~1 x#0,ifn<0
n+l
—dx =

Inx, x>0
X

e“‘dx= a#0

1
sinaxdy=——cosax, a#0
a

1
sec? ax dx=—tan ax,
a

1
secaxtan axdx =—secax, a# 0
a

J
E
J
J
J
J

| X
=—tan =, a+0
a

1 ax
———~—dx=sm‘—~, a>0, —a<x<a

Jat - a
—2\/_-1—————2dx=h1(x+«lx2*a2),x>a>0
x'-a
—TI—Z—dx=h1(x+\/x2+a2)

b5t +a

NOTE: Inx=log,x, x>0

v




3%}

3 Find the coordinates of the foci of the hyperbola whose equation is L 2,_2 =1.
Section I 5 4
10 marks
Attempt Questions 1-10 A) (+vi30)
Allow about 15 minutes for this section
Use the rultiple-choice answer sheet for Questions 1-10. ®) (i\/g, 0)
. 35
1 Let z=1+ iv3 . Whatis the value of arg(z)? © =0
1 ., 313
@ 7 ®y &=—=.0)
3
® 3
© - i3 4 Which of the following best represents the graph of y = L )
6 J4—x?
T
o) 7
4 ) B
. y . ) y ,
' | ! |
i ; ! :
, . dy | : : E
2 Given xy +sinx+cosy =0 find E; i : | |
= i ; :
y-cosx | | N
A T : | : !
—x+siny ' g ; '
y—COS X
®) - —x—siny © 5
y ) y
y+cosx E
© i i
y ;
|
y+cosx ’ . — i
) —x-+sin 0
y X 0 ) / x
:
1

-



i 3 2 = dvy. V 1
5 The equation x% + px? + gx + 7 = 0 has roots a,f and ¥ 7 Giventhat [cos™x dx = = [cos™x sinx + (n— 1) [ cos™2x dx]

Find the expression for a? + p* +4yz.

Find [cos*xdx

1 .3
(a) ¢*-2p (A) ;cos’xsinx+3 (cosxsinx +x)+c
Nne e
® »p*-2r 1, 3 .
®B) 5 C0s xsmx+g(cosxs1nx+x)+c
© p*-2q
1 3
C) =—cosdxsinx+={cosxsinx+x)+¢
(D) p*+2q © 3 5 ( )

1 X 3 .
® 3 cos3x sin x +5 (cosxsinx +x) + ¢

f cos3x+sindx
cosx+sinx

8 Thelocusof |z —2i|=|z—2+1] is:
(A) x—2sin®x+c

. (A) Acircle
(B) x-—;sin*x+c
. (B) Anellipse
(C) x+2sin*x+c
(C) A straight line

D) «x +§sin2x +c
(D) A parabola



‘9 The region bounded by the curve y = vx , the x —axis and the line x =1

is rotated about the line x = —1 to form a solid. Section IT

90 Marks
Attempt Questions 11-16
Allow about 2 hours and 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.

Which integral represents the volume of the solid ? Question 11 (15 marks) Use a SEPARATE writing booklet.

fi( WE d (a) If z=1+3i and w=2—1i, expressin the form a + bi
(A) 2m [, (x—Dvx dx

where a and b are real.

®) 2m [; (x+1Vx dx
©) 2mfy (x+1)%x dx

() zw

D) 2nf01 (x+2)x dx
; = d 2P00 = il (6) (i) Onthe Argand diagram sketch the region |z ~ 3 + 3i] <2
10 In the Argand diagram, OP = 0Q and £P0OQ = 2

The points P and ( correspond to the complex numbers z; and z, respectively. (i) Find the maximum value of |z|
y
_ 1 1
0 NOT TO SCALE (c) By completing the square, evaluate 'f_ 1 32 2715 dx
Z2
> P (d () Write z=-1+iv3 inmodulus-argurent form.
2 2y
0 I (ii) Hence, express z8 — 16z* in the form x + yi, where x and y arereal.
The value of z;* +2,% is: (¢)  On separate number planes, sketch the following, showing main features.
&) z i
@ y=—-vx+1
® -1
: %3 — 1
© 1 W r= 7%
® 0

-6- R



Question 12 (15 marks) Use a SEPARATE writing booklet.

(a) (i) Find real numbers A and B such that

7x+1 _ 4

B
e se——— = + m—
(x+1)(x—-2) x+1 x—2

7x+1

(i) Hence find fm

(b)  Consider the hyperbola L : 4x% — 16y? = 64 with fociat § and §'.

()  Find the coordinates of the foci.
(i)  What are the equations of the directrices ?
(i) Sketch L showing its main features.

(iv) Find the gradient of the tangent to the curve at P(4secB, 2tan6).

(v)  Show that the equation of the tangent at P is x = (2sin@)y + 4cos 8.

© KL= [/(1-logex)"dx for n=0,12..

(i) Showthat I, = —1+nl,_; for n=123,..
(Hint : use integration by parts )

(i) Hence find the value of I3.

-8-

Question 13 (15 marks) Use a SEPARATE writing booklet.

(®

®

(©

A particle of mass m is projected vertically upwards with initial
velocity V, in a medium where resistahce, R , is proportional to the
square of the velocity (R = mkv?).

g+kV02)

(i) Show that 2kx = log, (g+kv2

(i) Hence, find the maximum height reached by the particle.

Two circles €; and C, intersect at the points A and B.Let P be a point
on AB produced and let PR and PT be tangents to C; and C, , respectively.
Also, £PRQ =90° and ZRPQ = £TPQ.

NOT TO SCALE

(i) Prove that AARP///ARBP.
(ii) Hence, prove that PR* = AP X BP.
(iii) Given also that AATP///ATBP show that PT = PR.

(iv) Provethat QT passes through the centre of C,.

The region bounded by 0 < x < V3 , 0y =sx(B- x?%) is rotated
about the y-axis to form a solid.

Use the method of cylindrical shells to find the volume of the solid in terms of o .

-9-



Question 14 (15 marks) Use a SEPARATE writing booklet. Question 15 (15 marks) Use a SEPARATE writing booklet.

3 ) - .
(2) The function y = f(x) is shown below. (2) The roots of 3x° —9x* +6x+2=0,are a,f,and y:

(i)  Find the cubic polynomial equation whose roots are a?, %, and y2.

y
| (ii) Hence evaluate 3By + af3y + afy®.
1 y=f
1 I2 X (b) (@) Giventhat sin(A + B) — sin(A —B) = 2sinBcosA,
T i i A
-1 0 express 2sinf cos 68 as the difference of two sines.
1 (ii) Show that 2sin# (cos 68 + cos 48 + cos 28) = sin 76 — sin 6.
12
(iii) Hence, by letting 8 = _77r_ R
12 -
show that cos =z +cos ad +cos a2t
7 7 7 2
Draw separate one-quarter page sketches of :
@ y=Ifel 2 (c) (i) Find the sum of n terms of the geometric series
' 2 34 ... n-1
(i) y=(f(x))2 2 I+x+x*+x"+-+x"
1 (if) Hence, show that
i) y=——= 2
( ) Yy f(x) n -1
_ (n-1)x —nx" 141

14 2x+3x2 4+ m—-Dx" 2=
(n—1Dx (-1)?

(dv) y=+f0) 2

(b) Consider the curve y = 1_;3
(i) Find the coordinates ofany x or y intercepts. 1
(ii) What is the equation of the vertical asymptote ? ‘ 1
(iii) Using long division or otherwise, find the equation of the quadratic asymptote. 1
(iv) Find the exact coordinates of any stationary points and determine their nature. 2
(v) Sketch the curve showing its main features. 2

-10- -11-



. tion 16 tinued
Question 16 (15 marks) Use a SEPARATE writing booklet. Question 16 (continued)

(a) (i) Differentiate sin™*(u) —vi—-u? (-1su<1) 3 (i)

(ii) Hence show that 2

1

foa(?)z du=sinla+1~-Vv1l—a? for0<a<1
—u

V) Prove using mathematical induction that . ‘ 4

n n+2 is divisible by 9, for all integers n = 1
10743 x 47545 s divisible by e 8 The points 4,B and C lie on a horizontal plane.

The points B and € are due South and East of A, respectively.
There is a vertical tower, AT ofheight h at A.

© @ The point P lies on BC and is chosen such that AP is perpendicular to BC.
Let «,f and y denote the angles of elevation to the top of the tower from B,

C and P respectively.

Using the result from part (i), or otherwise, show that tan?y = tan®a + tan®g.

The triangle ABC is right-angled at A , with side lengths a,b and ¢,
as shown in the diagram. The perpendicular distance from 4 to BC is d.

Show that b%c% = d?(b? + c?).

End of paper

Question 16 continues on page 13

~12- -13-
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SECTION I - MULTIPLE CHOICE ANSWER SHEET

Circle the correct answer

1 A
2 A
e
. @
5 A
6 A
7 A
8§ A
9 A
0 A
FAMILY NAME

a
o

ANSEAY

FIRST NAME
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y 6~»§ rcio
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1
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Sy=0 3
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' = olt tacptp 2y (i )ty

[
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‘1’ (,’L —jlmj> = -—-‘(‘?)I"‘j
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