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Question L (15 marks)

(&) Two complex mumbers aze given by z=3~4iand w=2—-2i.
® Find the value of the product Zw.
(i) Find the two square roots of z.

(i)  Express win modulus-argument forin and hence find the value of w'.

®) The locus of a point P which moves in the complex plane is represented by the equation
lz— @B+ 4D)|=5.
@ Sketch the locus of the point P.

@) Find the maximum value of the modulus of zand write down the value of argz

when P is in the position of mazimum modulus.

(i)  Find the modulus of zwhen argz=tan™ (—i—)

(© The complex number z satisfies both equations lz —1| =—;—]z| and arg(z—1)—argz= —735

it N
® Showthat 5 2 -3/

(i) Hence show that z = ﬁ;—\@

Question 2 (15 marks)

@) Consider the hyperbola 7 defined by 9x* —16y* =144,
@ Find the coordinates of the foci
(i) Find the equations of the directrices.

(iii)  Find the equations of the asymptotes
(i)  Sketch ¥ showing all of the above information and all intercepts with the axes.

i constants A, B én‘d C such-that

and ¥ be the roots of - : Tx? + 185 —T =00
nd a cubic equation that has roots 1+ %, 1+ 4%, and 1+ 7. \
\\
\

(11) Hence, or otherwise find the value of (1+ az)(1+ﬁ2)(1+72)‘ S
N

(D ¥ . ¥ one of the roofs of P(x)=x* —x* —6x+18=0 is 2—~/2i, find the other two roots

& +Dx+D T2l x+l

© +5x+2 _Ax+B . C

[CE T WU




Question 3 (15 marks)

(@

@)

@

The polynomial P(x)=x" + px* + gx+r has x=a as a double root.

—qiﬂqz —3pr

Show that @ =

Re(z) -

The diagram above shows the fixed points ‘4, B and C in the Argand plane, where

AB=BC, ZABC = —275, and A, B and C in anticlockwise order. The point A represents the

complex number z =2 and the point B represents the complex number z, =3+ Jsi.

[ Find the complex number z, represented by the point C.

\(’;9 D is the pointon the Argand plane such that ABCD is a square. Find the complex
number z, represented by D.
@ Solve z° —1=0, leaving your answers in modulus-argement form.
(i) Let @be one of the non-real roots of 2° —~1=0.
(a) Show that 1+ @+ @® =0.
(B) Hence simplify 1+ a))8 .
In the Argand diagram points 4, B, C, D represent the cdmplex nambeérs a, f3, ¥, & respectively.
® If e +y=f+5 show that ABCD is a parallelogram.

(i) If ABCD is a square with vertices in anticlockwise order, show that y + i = £ +if8.

Question 4 (15 marks)

(@

N . 2 2
a;bsina) and Q(acos B,bsin B) lie on the ellipse Ly -ZT =1
: ) 5 , .‘a" .

+,’J7 y a+ﬂ

. s s L. X« ..
®. Verify that the coordinatés of P satisfy —cos 5 !+ sin =cos
a

+8 y . a+/a’=coS

+<-sin
b

(i Deduce that the chord PQ has equation ZeosZ
a

(iif)  Hence or otherwise show that if PQ is a focal chord of the ellipse, then

a-f

2

a+b
=ztecos

cos

®)

©

(@) . Showthat cos(p + g) +cos(p —gq) =2cos pcosgq, and deduce that

! +B . a-—
cosa+cos/3’=2cosa2’6 ‘osg—ﬂ.

c
2

2

2
(660 Show that if PQ is a focal chord of the ellipse x_z + Z—z =1, where
- a
P . . = 2 o2+ p
(acosa, bsin ) and O(a cos B,bsin §), then PQ =2a{1—é* cos —r

o 2 2

P(acosa;bsine), O(acos B,bsin ) and R(acos § + bsin &), lie on the ellipse x_2 + Z—z =1.
a

PQ is a focal chord of the ellipse, RT is the diameter through R, and PQ is parallel to RT.

@ Show this information on a sketch.

()  Deduce that T has coordinates (—acos6,—bsin 8) and RT =2RO.
(i)  Show that RT* =4a’ (1-¢* sin’ 6).

d+ﬂ=_14
2

(iv)  Show that tan & tan

™) Show that RT* =2aPQ.




SOLUTION S TO ASSESSMENT EXT 2 4th March 2007 -

Task 3

QUESTIONI l
Q}“} §=3'\ 4{-2,} = Q~2_¢:_
30 -Briae
< b - ét%%&-—*gf’
e w24

(“) L'é‘ @H%L@ 3= 4y
< o £L+Zqét_f-% 44

a~}a<‘3 NQ)
2aba~4 —A?
B« e = 3

wa'a g < 2a°
4at- 1265 K =0
a7~ 355 . 4 = O

a9+ =0
e

‘Gz B
b~

T

frir) \3?

o) ey F

(19 From +he JI;&%{‘&;N}
Moy Value Yo Bl 15 P .
e mag el 3] < Jo 7

3 |Fom g

aw) é Jer\

. 3
- VS

N

24334 /
3B B rm
124 6333 348

b2, =73




QUESTION 2 !
(& 9" - lééf < Wt
" P 1 iy
lah ™1 B
Z 2.
o0 AT
B ‘*%— =1
Casf L i3

¥
4:.1@.”1 P

{‘X ‘pbc\ (b, D>ﬂaé'5 é>/
< Q;)

s ehimatonzs w""‘f’aabbﬂ 5"/

: () Qﬁvmf}b}zcﬁ -t’aw:&::aa\a%;sc /
2, v e

;,5) S ﬁ»qé .
@:ﬂ*)@cﬂ\ =5EF Y]

DE +5x 42 = L*%c,-x— SX:L+> 1—-C@w~>
= Bl sBxiB &y

1@‘&&5}5 +@4€>)L =B

()@Lz} (/5 H.g%f_;} n/;:m
g P(S:Z“) 0
5};—} ?@hl}"‘-‘ 5"‘1 - "é;)/

QF@%" J., + \ODu-t %1/,(, .

,, t}r& “{ AA Gt

oA G ) = 76

Q;Dbﬂ—l?> =~ I

>
¢ AV AT T /rf\l &
p 1)\:“?2 )/ ' h e

G + 3o g2 = i’
2 4-%%)@14-285}31 JL W~ 294
+1£>L w2552~ 2639 :@/

4—%

2\ 7 GJ
O GO0 < R
- 289
T
w29 S

d} PloyentmsC—lotig 20
i -4, 1= 4 . ﬁ@m
s 24§50 ? ;
Bl B3 = ‘
A PD@%* /
_ﬁ’\ﬁ; 1o vostke an 3 g+ﬁ¢
QUESTION 3

%}Q =

d7*’f’0\+ﬁo{+r & ———q( A
(;G(Z\) (}Laifo:%vé & 040“;3&”201[’)
) +3‘—93\ +—@ <6 - (2}

(}f 3% T@Fl} ip@ﬂ's‘% @ |

/

")
c Rl w:u;,éw%r 0

uv'i S"Mglfafp

E 9-5‘11%?? g [EE

e

(o8 - 76y +rgBed - 7 0

L]
s Z?T S é%ﬁar [}

) R 2 ‘l
;.‘\\ -
-\tmdi“sfﬁ}~ >Dc\rc_l‘qu ]
\gvm T O T //
o LL{,J—(—U - +c,\53f~cr>(“’79f

= \4—(‘;%%]:‘%«05(’@)

\O)Q) thfﬁi—@ 4»'}; e Ot> r
Tz omb)h@ﬁ} &
. L@ s +QLPV§) 1/ ! . / )
0y o) =ohree’ Vil !
=% Hiuﬂ%b 7 -
: C;L ©+ B .
N, o i Gren 2 X = fHQ )

e s F Mow B2 = o (i
=1 2y C*i’) ook @_} /
=1~ v =
Py \D 5 ' v
?) QJ" ) GIJ>8 ed = aly
e o
! / R
= @5’) x W d+pL = YB‘*“’“ﬁ
- !5/( &) Q:\oe,%ﬁo/{i '31&3 /

=% Q= e = 5 -y S~
Ve "H\(, w.:ci'uf GG‘F Sl

£2)

et

Cao Q? ak~ﬁ gﬁg’

[ 39‘6/}55 étn;/ )F?“&%} = /E)CJ A

2 e, w et O aﬂ';ﬂ Gtedey

’ ;p; gv@n)eﬁm! ii: eﬁ,rwﬂf *«;Wf*l

O éwg& SpLAp ok
e = le)

ol bo ")ﬁ>

= 23\‘ cis (_——E\/}

kY Dih cas —‘E{"}/
= (’;ﬁ‘*




h‘éﬁgé"".{:{om }
i\_;} %&ﬁ‘f%ﬁ b Siq"“'é..%‘%é
Pt D)
Platcon, bsing) S
ey fz‘i;&“x “i-é Lf{s;zy\,g) i 2, A

%olcm;‘;? s 5 SR
b A

':Q‘) ‘h\fv __ %
| ‘Q'(Wﬁ{bsmlb> A
H‘U?ﬁwjf; fﬁﬁ&}é% Swz.m

2
A48 +# V. PS Geosd Qe +bsxn0{
C‘UA?F"}’CG‘} i _Lf‘}}ﬂﬁ‘Stfé zw_%ﬁé ad & )

oA

Cos, b&«(&%ﬁ s oS
d
E s et o4 = £8% 3
—d !

—C 2S5

SIS 0% (;-‘{:;} -
G2 f;."f‘ﬁ}é??‘%“a.@"’} iy ok
henee P has egh /

.t Ay ap
%,L ms—%‘zé{a%bsw Z T (s

Al 8t

R o 3

1 : an A S
!«ﬂ\ %i%%?%’%gh)

ten

% %’2&@0 {_@:\i@
e %g “'&L@ijg
) sty oo i

= €% fﬁoag) ~Sn, f51%4,5@m7(+‘5m§6m

ﬁk{n’\ PQ :P&J—C{éi
4o |

»Cz waa ~2% BLS, g 4—&:_-@5 )

pa
QQQ?‘&J‘ - Zefe cosd +GE-
LR Zy

——@L e )OZ) coﬁzok 1 52—2@1%
it

5 TN 5V g b
22672 iy, o
qlécﬁ& e RGRecosR
22,2
= oa 24 R R O
= @ Q.05 4

cpe o (- gw%&)

Sl el

0S = (Cz,-~ ﬁcc..os/gj
- PQ = {C' - Clecosd) L(Q »exfc@{éﬁ

=dg -ae <CPSO(~LCOS/Q
=20 ~ &<<2 5 *é%—{?)

2

‘ 2
19 )QO%:C% et BInE

20 n e T
-4 zCo%iﬁ+{_t-€/>m b%

o B
= 2‘@ \éem 9>

2 2
LG A e Ccps -
z_c)«!—fﬁﬂ « g - mﬁz9>
= 29 Ll ebepd ""f : .
) P/ er

\x> (_O p> S&il‘l‘ﬂ‘te% Egn (;F
chisred] T Heace' Leoma u) )
& T }'&5 }ﬂéﬂ’/m&l(r Ch “»D\cq

,6"" _ B~d iy
CEEFT 20 = 5 ==y

o-¢ =X
g (Zb =L FIr
L coste ws@m*)
= - 505?'
St vy c? = &te’;{ﬁ)+??“) "
= ~ivz"¥1 &
e <@5&‘3‘§b éﬁmff}
= (- 0eos8,—Eing)

Co pede. ot

\D) T

7

Q‘OIU@%?\@ @rm?tm;lé

‘i‘@m# %mo” & )

=20 PY
: Z
Yz;rl= 460 ~ ésm{?}

PR :2@{1 o (ﬁ)%

ku{" hw@ 'i’@noétzé =1

b ki =
{'q,,%é; Gﬁé A;:f) _9 =
sel BB | < awnele

3%'%!2 wa—éé)
_;*:.@ = S &
R *;g Eerd B
}27‘l =~ 2aq P&




