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Total Marks — 60
oML ~p Attempt Questions 1-4

OOQ ( ‘ \ O(%) All questions are of equal value
5 \' E ’ ’ ‘ Answer each questionina SEPARATE writing booklet. Extra writing booklets are available.
A o
Question 1 (15 marks) Use a SEPARATE writing booklet. Marks
"HIGHER SCHOOL CERTIFICATE ' : T TG : ofsof 5121 . Give in the b
HALF YEARLY EXAMINATION () Find the square roots of 5-12¢. Give your amswers in the form a+ib 3
(b) Sketch on the Argand diagram the locus Iz—2| = jz + 2:‘} ’ 1

Sketch the region in the Argand diagram that satisfiés both conditions oz
_32’_\5 arg(z—2) <0 and Im(z) < -1

O
Mathematics Extension2 - ©

(@ Letz=1-iand w=—1+if3

General Instructions Total marks — 60 ®  Find argz and argw ‘ : !
. ' (i)  Hence find arg(wz) .. . 1
* Reading time ~ 5 minutes o Attempt Questions 1 —4 57 A200++3
o Working time— 90 minutes . s All questions are of equal value (#il) . Hencesprove that sin% - ( 4—': ) ol
e Write using black or blue pen X
» Board-approved calculators may be used
ol Y ‘ ® ()  Let z=cos—+isin—. Find z° in simplest form 1
o A table of standard integrals is provided at the g} T3 3 B ’
back of this paper ! '
pep N ) ‘ (D) On the Argand diagram, plot and label all complex numbers that 2
e Allnecessary vyorkmg should be shown in sa’cisfx’both the conditions z° =1 and Re(z) £ 0 '
every question ) ‘
+ Start a new page for each question
B | A Question 1 continues on page 3

Examiner : ND and BW -2
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Question 1 {continued) Question 2 (15 matks) Uss a SEPARATE writing booklet. Marks

® Im‘f‘ (8  The diagram shows the graph of y = f{x)

\‘\ ylu

O )1 7 Re

. In the Argand diagram ‘ab,ove, the two points 4 and C lie on the circumfergnce of the
circle with cenre the origin and radius 1. They represent the complex numbers z,
and z, respectively. -

Y

&) Copy the above diagram. Then mark on your diagrany the position of the point 1 g
B that represents the complex number z, +2z,

@ Ezplain why 4C is perpendicular to OB. X
' Draw separate one-third pagé sketches-of the graphs of the following. You must indieate

important features and the new coordinates of the points indicated as appropriate.
O =/ o !
@  y=r{x) e 2

g g;’ - (i) y=1/f(x) 2
)y 3

FEI
Question 2 continues on page 5
?;r/z:%ixgmr-’ND and BW ~-3. Examiner : ND and BW -4-
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\

Question 2 {continued)
(® ()  Sketchthegraphof y=x'-12x  ~ 1

(i)  Use this graph, and techniques of calculus, to find the set of values of thereal 2 g
- number % for which the equation x° —12x +Z = 0 has exactly ore real root.

© @

2
Given x* + y* =1, show that & —(ij ’ 1
: . & \y

tomaent or asym pote
()  Determine the coordinates of any vertical and/or horizontal-agyrapiotes of the

graph x° +y =1.

@) Sketchthegraphofx Ly =1 , X

Question 3 (15 marks) Use a SEPARATE writing booklet. . Marks

(@  Find the zeros of P{x)=x* —2x" ~3

@ Over Qthetational infmbers | 1
(#)  Over C the complex mumbers ' 1
(?) Gwen the polynomial P(x) 2 —5x+ 3 with roots ¢, ﬁ and y find the:
- @ cubic polynomiial with integer coefficients whose roots afe 3e, 35 and 3 ¥ 2
(#)  the polynomial with rational 'coéﬁﬁcietrtsﬁhﬁée Toots are &%, 5% and 7* 2
(@ {c) The equation x° +4x+3 =0 has roofs «, fand y. Evaluate

@O a+B+y 1

- W s R LI . : 2
@) &+p+ 2

i) . What does your answer to part {i) suggest about the roots to the polynomial 1
il equation X 4dx+3=07

2;1 PP L
F3z-7 as the sum of the partial fractions = Bx ¢

(x—S)(x2+ ) x5 % +4

w

@ Express

/st
i

GE
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Questien 4 (15 marks) Use a SEPARATE writing booklet. Marks

(a) AB and CD are tangents to both circles and they intersect at the point D.
The tangent 4B touches the smaller circle at R and the larger circle at Q.
The tangent CD toucheés the two circles at P.

Copy the diagram into your examination booklet.

6} Prove that ZRPQ is aright angle. 3

Hint: assign pronumerals fo appropriate angles to help you in your proof. -

() s quadrilateral RPSQ a cyclic quadrilateral? You must support your answer 2

‘with geometric reasons.

Use the method of Mathematical Induction to show that #,=4"-3" for nz1

© O
P(x)= Q(x)(x - a)" , show that x =a is also a root of P'(x).

(#)  The equation x" +px—g=0 has 2 double root.
()  Show that x =2
n
\ 2 -1
(B) Hence show that (3) -.L(- 9 ) =0.

n n-1

End of paper

Examiner : ND and BW -7-
11/4/08

()  Asequence u,,u,,4,.. isdefined by u=1u,=7, and «, ;7%@ —12u, _, for n=3. 4

Given that x = a is a root of multiplicity » of the polynomial 2
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T |z = (3 ~1)+(+3 +1)

Using part (i) arg(zw) =3%

= 4/(Y" + (1 =42

D= (-1) + (f3) =2

Im{wz) _Ini(wz)
hoe| |l

e Y31 _V20445)
1z 2'\/5 4

5%
sin 7=

1{e)d) #° = (cos &+ isin £)°

= (o086 (%) +isin 6())
= (cos2z +isin2x)
=1

S® |, z=0
.
Zl =Ll —
3

, 2% .
2z, = i = %
3

=cism =1
=¢is 2 = cis (—5)

z;= czs%” = cis(<2£) z

Ima

Zy

Question | - Critéria  Marks Bands
i(a) Let z=x-+iy
22 =512 =(x+ i)
*oyt=5  and 2xy=-12 1
by lnspectlon:
x=43 =72 since xeR 1
, .. 8quare roots are 3 —2i,~34-2i 1
10) | -2z
@=2% +3* =224 (y+2)
F—dxtddy’ =5+ 37 +dy+4 ImA
y=-x
» Re
y=-x
1
I(e) 2
‘ Ima
2 » Re
N |
\
DG | ag(z)=== 1
arg(w) =3
1(d)(i) arg(zw) = arg W+ argz =l 1

1Ha) ‘ T ¥

A &

Re

1DEL) OABC is a parallelogram.
04=0C (equal radii of circle)
:. OABC ig arhombus.

angles.
. OBLAC

By definition of a rhombus the diagonals bisect each other at right
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Question _ Criteria Misirks Bands
2@
1
t 4
2 4
w24
_4__
20 -
2 4
24 2
_4._-
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2

i b

_;4__
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ALYED | yraaa? 12
3x* ~12=0
x=22
y=%l6
stationary point 4t (2,16 and (2,-16)
| S k>16 ork<—16
2e)(D 3Pyt =1
3x? 4357 @ =0
dx
&y_ 3 X
e 3yt Y
WD | 5 (2) dj %
@ \y E‘"‘(?)
vértical = y=0 Yorizontal = x=0
£1(L,0) 5(0,3)
WD |y . ¥
N
N 2]
A N ' X3+y3 =1
N
T T T 1
A o .1 9N x
3 -2 -1 | B2
-1 AN
N
21 N

=3
curve s symmetric about p = x, sinee the transformation 3 <> x
leaves the Cartesian equation of the curve unclianged.

] NG
iV
F4y=lmy= —x(l -—3) . By expansion for the large
x
values of x e have

7

y=-

I e
=gt |2 y=—x+0 l . Hence the curve has an
. 3x x

obligue asymptote y = —x ag.x - toe,

| Question _ Criteria Marks Bands
3{a)(d AT 2
@ P(x)—(x 3)(x +1) 1
1o zetos over rationals (¥
3(a)) P(x):(x—ﬁ)(x—ﬁ)(x+i)(x—i) )
x=ﬂ;\/§,:t_i
3(b)() 3 1
-
3 3,
3
i'c—~§£'+3 =0
27 3 .
% —45x+81=0
POW ) (5] -5 +3=0
xifx -5z =-3
1
Jr(x-5)=-3
(% ~10x+25) =9
2 102" 252 -9=0 1
(o)) ot 4y =0 1
=0-2(4)
. =8 L.
i) | o +4a+3=0
A rdf+3=0
Py +3=0
B S S S 4 B 1
sk Ay ——4(a+,6+7)—9
=-4[0)=9
__9( ) .
3 (d)(iv) | Since the sum of the squares of the roots 1o the polynomial is -8, 1
(i.e. negative) there must be a pair of eomplex conjugate roots.
Gy 2x2+3x—7=z4(x2 +4)+'(Bx,+€)(x~—5)
x=5 50415-7=294
58=294
. 1
Sd=2
x¥=0 -7=8-5(C)
15 ==5C {
C=3
x=1 243-7=2(5)+(-4)(B +3)
=-45-2 -
S B=0 1
L2437 2 3
C(-s)(P ) x5 s
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4(b)

n=1 wu=4-3=1
n=2 u,=4-3=16-9=7
irue forn=1,2

Assume true forn=kandn=k+1
=4 — 3
Yy = 41c+1 . 3k+1

Provetrue forn=k +2
Lo, =282 ~3H2

gy = Tty — 120

=7(4-k+1 _ gk ) M12(4k Hgk)

=284F 213" —12.4* 112.3F -
=16.4* —93*

=44 33

__;4k+2 _3/:1'—2

struefarn=k 2

Wow we have proved it tetie for =12
S bystep 3, it is true for n=1+2 ie.n=3, and so on for all integers

opposite angles are not supplementary

Question Critéria Marks Bands
)
A B

let ZDRP =¢

PD=RD {tangents from external point D are edual) i
- ARDP is isosceles

£DRP=#DPR=a  (equal base angles of isoscéles triangle)

let ZDOP = 8

PD=DQ (tangen’ts from external point D are équ aI)

-~ ADPQ1s isesceles

ZDPQ = ZDOP = (equal base angles of isoséeles tt‘iangle) . 1
LRPO =g+ 8

26 424 =180" (angle sum of ARP@) L

. Sot fEo0 _
4a)(il) ‘ { angle between a tangér’»xt afid the chord
£DOP=£Q8P =B | of contact is equal to the angle o e 1
alternate segment

LORP=¢

ZORP+ ZOSP =z + B

but &+4=90° _
-~ RPSQ is not a cyolic quadrilateral since the 1

4D

: P'(x) =0 (x) x n(x; a)n_l + Q'(x) (x —a)h

| =) [s0(=)+ @(5) (3~ )}

[ x = gy alsg arovt of P{x)

A0
(e)

Let P(x)=x" + px—g.
Then P'Gi=m" 1 + p,
Hencé P'(x)=>x" 1 =—pin.

A(e)(i)
()

o is a donble toof of P(x)=0 ifand only if P(a)=0 and
Pr{ay=4,but P"(a)0
Furthermore, P(x)=0<>x(x nly p=q.
Substituting x" = £ e obtain

: H
. ng
(n—Bp

x(:——p—-kpj:‘q = x=
n

But » =&
n

{m}iqnp} 2% Q('gjl ("G?%T)Jl e
(5

N




