Total marks — 90
Attempt Questions 1 — 13
All questions are NOT of equal value

Answer each section ina SEPARATE writing booklet. Extra writing booklets are available.

SYDNEY BOYS HIGH SCHOOL SECTION A (Use a SEPARATE writing booklet)

HMOORE PARK, SURRY HILLS .
- - 7 . ] ’ ! Marks

200 4 Question 1 (8 marks)
HIGHER SCHOOL CERTIFICATE _ @ Evaluate (3+47)+(1+1) 2
ASSESSMENT TASK # 1 . ]
®) I (x+iy)(2+3))=5+6i findxand y 2
© —1—i
(i  Express ~—11 ITE in modulus-argument form 2
Mathematics Extension 2 1
’ i . B (i)  Hence evaluate = 2
. . . —i
. Question 2 (8 marks)
Ge"i{al c{:’}f ﬂ.gon‘; - ’ TotafAl\t/tiarks; S- 9 (:iMarAks c T If P represents thie complex number z, sketch the locus of P (on
¢ ~Readinglme -5 mumutes. * SIpt SECHOons A - separate diagrams) if: .
e Working time — 90 minutes. } ¢ All questions are NOT of equal 7 grams) -
*  Write using black or-blue pen. = - . value. ] @ |o-1=4 : 2
¢ Board approved calclﬂators may - ' ’
. be used. - .. . -
.. I .. R D . . - < - 2
¢ All necessary working should be . (&) 1=Im(z) <2
shown in every question if full marks Examiner:  E. Choy
are to be awarded, (i) L arg(z) Y 2
+  Marks may NOT be awarded for messy 4 3
or badly atranged work. )
¢  Hand in your answer booklets in 3 : =i\
sections. ! (iv) ag —1) =z 2
Section A (Questious 1 - 5), Section B z-
(Questions 6 - 9) and Section C . N
{Questions 10 - 13). 7 Question 3 (6 marks)
¢ Start each NEW section in a separate
) a.nSW:: boolkdet. . section i a separal - . @ Ifz»is anon zero complex number such that z+1/7 is real, 3
prove that Im(z)=0 or ]z} =1
This is an assessment task only and does not necessanly reflect the content or ®) Find the square roots of ~2—2i. . 3

format of the. Higher School Certificate.
Leave your answer in modulus-argument form.
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SECTION A (continued)

Question 4 (4 marks)

In the diagram arg(z) =« and arg(z,)= 5.
If iz{] =|z,| prove that arg(zz,) = arg ((z1 + zz)z)

Question 5 (4 marks)

The point 4 in an Argand diagram represents the complex -~

“number 3 +4i.

Find the complex number represented by B if AOAB is an

equilateral triangle with B in the fourth quadrant.
O represents the complex number 0.

Leave your answer in the form a+ib.
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SECTION B (Use a SEPARATE writing booklet)

Question 6 (7 marks)

Given P(x)=x'~2x* +6x* ~2x+5

{i)  Find the zeros of P(x) giventhat 1+27 is a zero.
(i) Express P(x) in factored form:
(@)  over the complex field;
B)  over the real field.
Question 7 (9 marks)
If , 3 and ¥ are the roots of the equation x* —2x+5=0, find
the equation which has roots:
@ e 2/B.2/y;
@ oA
@) e+pprrrta
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SECTION B (continued) SECTION C (Use a SEPARATE writing booklet)

Question 8 (6 marks) Marks Question 10 {6 marks)
@  Showthat f(x)=x"-1 has no multiple roots, where 7 is an 3 ' Giventhat y=x’—3px+q ‘where - p,g€R
integer with 7> 1. ' @)  Find the coordinates of the stationary points (in terms of p and ¢)
of y=F(x). *

()  Iftheroots of x" ~1=0 are L, ;... ,, show that
(i)  Hence, find the relationship between p and g for
F(x)=x"~3px+q to have 3 distinct real roots.

(l—al)(l—“z)(l—%)'"(l—C‘,,_J =n

Question 9 (9 marks)
Question 11 (6 marks)

.~ Consider @ = cosgsz+i sin%’-r—

@  Provethat 0’ =1 and 1+ @+’ +a’ +@* =0
()  Prove that z=0+1/@ is atoot of 2> +2z-1=0

(i) Hence prove that cos—zé—r— = _\/_54—-_1 3

AB and CD are two chozds of a circle intersecting at a point X.
P, O and R are the midpoints of 4X, XB and CX respectively.

Prove that the circle POR also bisects DX.
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SECTION C (continue) - Synney Boys’ High School
Question 12 {11 marks) . ) T
4 and B are two points in an Argand diagram presenting the : - -
complex numbers z, =—1 and z, =cosd+isinéd respectively, Name: AZZ,% ’&j_p( %M}g Q.No' Tick | Mark
where Z<@<x. 1 Vv 38
2 ' Maths Class: _______ Teacher: LA, {‘"L - 2 vl 8
C is the point representing the complex number z, = z, +z,. X — :
B B i # ‘. : 3 é
(@  Sketch the quadrilateral O4CB in an Argand diagram, where O is : Paper: g‘ + Q— 5 Araers W—’L 7 _ v P
the point representing the complex number 0. ’ ' ’ vz —.
L RED 4. DU I B I 2
Mark an angle in the diagram which is equal to 6.° ) - ”A e RN Al 30
.. Section: , M " |7 .
@@ Letz,=gz -z i a 13
. % UL S T
¢ sng 4 Sheet No. 7 __of for this Section: 9
(@ Showthatizi=i( m .).Henceﬁnd arg A - S .
. EA cos@ -1 z ‘- 10. |
4 ; X
(®  Using (o) show that the diagonals of the quadrilateral - ' . » ) -
OACB are perpendicular to each other. - - - \/ —————————— = ——
(@) Bdttne S, 3 -3 titexel 5
Question 13 (6 marks) ) 1+ { - Al ' g .
How many ways are there to place nine different rings on the ’ RN A Z :
four fingers of your right hand (excluding the thumb) ift - L2
‘‘‘‘‘ ()  the order of the rings on & finger does not ma:ttef? 3
3

(i)  the order of the rings on a finger is considered?

THIS IS THE END OF THE PAPER

23R PR 3" _
2 IO S Rl £ T T
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2004 Extension 2 Task #1 Solutions

Section B - -

Question 6
Px)=x*-2x* +6x7—2x+5

6)) Since x=1+427 is a zero AND the coefficients are real then x=1-2i isalsoa
zero (conjugate root theorem). -
So [x- (1+21)][x (1~20)]=x" —2x+5 is a factor of P(x)

So P(x)=x"—2x"+6x* ~2x+5=(a" ~2x +5)(z* +bx +1)

Collecting terms of degree 1 and comparing coefficients we get
2+5=-2=b=0

{Or by applying long division methods ie
(& —2%° +6%* ~2x+5)+(3* 2% +5) efc...]

Thus P(x)=x* —2x"+6x" —2x+5 = (x* —2x+5)(x +1), so the zeros of P(x)
are x=14+2i,1-24, 4

@ (@) PE)=x'-2x"+6x° —2x+5=(x—+20))(x—(1-20))(x—1)(x+1)
® Px)=x* —2x3+6xz-—2x+‘-5=(x2—-2x+5)(x2+1)
Quesﬁon 7

X —2x+5=0

- @ Apply the transformation y = 2 =Sx= 2
x y

3
So [Z] —2—2-+5=03%—i+5=025y3«4y2+8=0
y Y y ¥

So the equation with roots '2/ a,2/B, 2]y is|5x*-4x* +8=0

@)  Apply the transformation y = x?
NB 2° -2x+5=0=>x(x* -2) =
So square both sides and we get x (x -2 =25 y(y-2)* =25
So the equation with roots a?, 5%, is given by
l x(x=2)" =25 OR »* —4=" +4x—25-6]

2004 Extension 2 Task #1 Solutions
Section B - .
(iii) Wehaveto use the factthat ¢+ f+y=0=> ¢+ f=—y and so on. So use the
transformation y=—x=>x=-y .
Sowe get (—y) ~2(~¥)+5=0=>-y"+2y+5=0.
So the equation with roots @+ 3, B+7,7 +a ig ¥ —2x=5=0

Question 8

@ fE=x-12f@=m"
Suppose & is amiltiple root then f(@)= f(@)=0=>na™ =0=>a =0
BUT f(0)s=0,s0 f(x) cannot have any multiple roots.

®) F-1=(E-DE-a)xz—a,)..(x—=a,,) . :.

By long division; series; or other means x" —1=(x—D{+x+x* +...+x"")

So x" -1 =(x—l)(x—c;rl)(x—052)."(:«:«arH)=(J&:—-1)(1+x+x2 )

So (- )(x—a).(x—a, ) =1+x+x*+...+x"", sub x=1 into both sides
n(l-a)(-a) (A, )= A +1+1 ...+ =5 QED

Question 9
= ciszg- #1
s
L@ o =i (5 x%’i) — cis2r =1. [de Moivre’s Theorem — DMT]

o -1=(@-D(1+0+0’+0’ +0*)=0

o+l ltot+o’ v’ +o' =0

3 B
o-1_1-1_ 0 [using geometric series]

8
AN

OR l+0+0° +0* +0' =
- 2 3 4 1.1 L2 . 2
@) l1to+o’*+o’ +0 =0=>.—2—+—a-)—+l+a)+m =0 [+ o*]
@
Let z=a)+—1—2(zz—2)+1+z=0:zz+z~1=0
@

[‘.'—1-;+a)2 =(a§+l) -2]
A o
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2004 Extension 2 Task #1 Solutions = ° ‘ "
Section B i I (\l.) '\L/) :39C “‘gf.) =20 \k, §+_ P+§
@)  Alternative solution . ‘ (),VLQV\, 5=+ \f—d
Examine z°+z-1 when 7= @+ ,
s ® o N When = (F NE —-Zp —4—01/
(orL ol 4 - Whoe = [F, y= 2% q PN
el gl e L) Z4=%, =
_.a72+2+‘wz+ -1 S{ P{Z‘ (‘F{S q-~ lP 2. ‘f“@;gﬂ‘)_ﬁg}we
=6J4+a)3+§o2+a7+1 3/?_ - ‘ ‘
. o L (r 9+2p ) @Q zg:z‘n_)_céwcos@)«}fsiw@

[ &N'O

Il

(d:> 9 - « NN 4 = @09%4) -P;S‘hgn(api)q?«b\ng
1 / Z3 (M")‘i’\lﬁr\@ C&oﬁ'l)—‘i?w@

5t >X .
/ o{ N - = 22552989) en singhfyy

1. .
So z=w+— jsa solution of 22 +7—~1=0
@

@) o=l L =5 0+t 2Rew=200s 2T
@ @ 3

zz+z—l=O:>z=~—-Ii\/§ Fép{ 30&0%6{—,\%&) ';ﬁﬂ;to 3 = - L[ ‘h@ ]
) >
"cosg—r—>0~:>2cos£~:—lil/—5_‘ (j‘(dl “0 9 (q/'llo y é/+ 2P )L 'ﬂube
g =2 - )
.»,’cosé:"_lf;‘/é 5_ 2 ” L CL 4~Z~§-P M @1‘5(2’; = 17‘; B
5 ' IWI < 2‘}0‘(—‘? ._32nB <0 (;: /LT

[~Co=®

QO Lot & bethe pocdidoel®y ¢ o
cvde POQR, meeh DX

New CX.Dx= AX.BX ‘
Clgﬂ}ﬁhkd’@ O‘\evﬁk 6'(‘"’*“’0”)

+ (QRX).bX = @r"x)@@@

= (R¥) 1X=(Px) (ax)
Heweven (£ (Ex)= (P>‘> @UQ

B-3- | ! <E>g):i@x>

[NB the other solution of the quadratic is 2 cosi;z]






