STUDENT'S NAME:

BAULKHAM HILLS HIGH SCHOOL

DECEMBER ASSESSMENT

2007
MATHEMATICS

EXTENSION 2

GENERAL INSTRUCTIONS:

Time allowed - 70 minutes.

Write using blue or black pen.

Start each question on a new page.
Write your name at the top of each page.
Calculators may be used

ALL necessary working should be shown in every Question.



QUESTION 1 (16 marks)  Start on anew page

(a)

b)

(©)

(d)

If 2z =5-2i and 1z, =i—4 express the following in the form

a+ibwhere a and b are real numbers.
) z+z,
i) 2
ZZ
Sketch the region in the complex plane where the inequalities:
|z-1-2i|<5 and O<arg (z—1—2i)<% both hold

If z =a+ib where a and b are real numbers, find
i) Im(4iz-3)

ii) 3iz in the form x + iy where x and y are real numbers

Find a and b such that

(1+i\/§)8:a+ib
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QUESTION 2 (17 marks)  Start on a new page

(@)

(b)

(©)

Find /6i—8 and hence solve the quadratic equation:
22 —(3+i)z+2=0 expressing your answer in the form
X+ iy
If ® is a complex root of the equation:

2°-1=0
i)  Show that o* »®and »* are the other complex roots.

i) Prove that 1+ o + @° + @° + ©* =0
i) Form the quadratic equation with roots

o*+0*) and (w+o*
(0 +0”) (0+0*)

A represents the complex number 2 + 3i in the complex plane
Find a possible complex number represented by B such that

triangle OAB is a right angled isosceles triangle with right

angle at
) @)
i) A
iii) B

(d) Given z :%(cose+ isingd) where @ is real, show that the imaginary

1 .
part of — is
1-z

2sind
5—-4cosé
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QUESTION 3 (15 marks)  Starton a new page

@) By letting z =cos@+ising and using De Moivre’s Theorem, find an

expression for both sin3@ and cos36 and hence show that

3tand —tan®6

tan 30 = >
1-3tan“ @

(b) )} If z=cos@+isind show that:

z+z2*t=2cosd and

n

z2"+z"=2cosn@ and find corresponding expressions for

z—z%tand z"-z"

4
i) By expanding (z+£j find an expression for cos’é in the form
z

A cos46 + Bcos26 +C
c) Find the equation of the locus of z if
z+1\ « . .
Arg(—Jz— stating any restrictions.
z-3) 2
d) By considering the triangle inequality
|z,-2,|>|z|—-|z,|] find the greatest value of |z| which is
satisfied by the equation:

7
7 ——
z

=4

END OF EXAMINATION

Marks



Exrews oy 2

PEC. 207

@)y i-¢

i n:) (’”‘10({- Y

. .2 *
= St—2o =2 +¥t

— 13, —r¢

1t S gt

—lurl)  y-¢

2

172

= — (20—1‘("‘3"-'*3_:.‘,:) T

= =8 H3c

7 &&"7

'n;l 3f-t=0
d-qit2rg ( =C(- (3=tHwtretresite) =
¥l-q2 =¥ B=lit 313l 43%) >0
2= 2 S < o b WwHy o cdln
af 9 "'_% /.'.!f-w+w1'-d"m“=°
S Iy Yy G i tlo N Ly E2

S =t 4 ttwr rtaw¥zo

wFigut—9 =0

(%) (HP—1) =0

m) ot B =yl s wewF=i

b 2= F] y=%%

olF = @m&‘”m")

 Nei-e = F (143i)

- W;+‘U‘+wy+w7

= Pt i’ =~

z
23 - -61-1-')31 = O

t fpead i AP —1= 0.
v [# 7

g = 2ol Flated =116

c) t) iy -2
VA b2

= 4l ﬁr!"")"z

=kla —yb-2

3 4;\((“_3“.{):@!4

W)2iy=3 (lureh)

“Pae —3 b

3l T —3h—3al

A) @»iﬁ]-—z@iug/)

= 2 5T
2

(1#i8)} = )8e o

.—::T—_ e_/),/) (f265¢) A& ~Clus)
3+ FVG( g e X F X 3-2¢
«

:gﬂ';(,;;:) i) Ered) +ot3i) A (328 )tfrae;

= tlf-:g)t ov 2:1?;‘ = *¥C o X

:éj’t‘)d«";ﬁ-i) W) 1 [~r43i) s s freé)

o
= =1 .;—f'{‘ r [ l. —
b) 371 =0 2 B
wT—t =0 / \\
w5 =e/ / \ ﬂ

Ed
228y i3
\?. v/

s (04172 6%)"=

= oy g

@)‘r:ﬁg“li =

(N7 )= 1

w‘l!wlllwtfm M_, .




1) AL) = %_;/“"’””"")
. i
-3 1=4 lra v 18D
A 2
2-Com ~ (ARE-
- 2 w(2-the )+ (fucs B

E G-tne) -1 Tatpn) pcastr

= (4=2tne) + 2(r-a
\'—._
T

_Cé_zga.} + 2iAsa

£ g (a1~

2Ma

Ty ydo s

C_) ee) S@a-fz-m.ﬂ

L llimlerile =

(PN :ma-} = Ghiw 4 (MESt

e 1+ 3G Aol + o ehlec® o Llart

:(G)’@ -2 %”‘3“) +—({6'?ﬂ

o Ay~

lriem

tete = 2lnteane —Ale

P e ~zbotla

= 65)5 "?0’3-((

— Cle)

! = 3&-&30}/&@ -
1 = 7

= 3@ ~sa'e ol

- 2pn@ - gale | -
=

[ (3e e .

\--

fras pcia

i 3o

= z2ltene —Ale—

B3 3 a0 rE

xs b g Lo

PRI
Lo = lt_g— e

énlte lus B2

-—

an’ts Cn%ee

= ‘;,ﬁ_a - &39—

|~ 3 &t

4,; F(ARE .

N
~J
. |,q

= &) ¢tk

= e —(ME - e

&t 2 Co e 3~3

Cnu.o-.!-uu.n. e~

3 L
7 Gn e — (ai >

,.
U

u) [3+L)%
. %

(34 +—i \+¢.r/2‘+r\ +

A |

(> 3=/




\
i
) i

68 26w ey

(z@»us;) + é

= o' = 2Crya + FCre + ¢
) (pte = ( boyeays | Cyro + 8 L
& t= &
e) +/) = ~3)=
). a..,.?(_g ) =OQ3-3)= T
/‘--‘-—Ceﬁoé_ c(j.,dca ,aj ) -ff . /’"‘}
el L (10) (3,0) ="
" &.ﬁt-—é(\l,(b’)w_;,-;_q_
L ity L
= b
| o fan™ =% Y<Lo
|
’() - {5-3 = 2] =2
3] L | ,g,
cjel-7 £ Y &
13] :
B =7 < 2]z] \
Bl —¢)g) —7< o /-
2 hPR-yl3]—1 = © il ™ il i
1t =t
{ !gl:—" \c'-'\-'\‘lt.—rz&
5
=2 Vo
3 z—ﬁS,%!S‘z-i-m
! Wit !S!:l‘f () +




