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Question2 (22 marks). _ Question1 (24 marks) ' Marks
( When P(x)=x"+ax*+bx+2 is divided by (x*+1) the 3 . (a/) Two complex numbers are given by :

remainder is —x+1.

z=3—4i and w=2-2i

expressing P(x) = D(x).0(x)+ R(x), find the values of a and 5. ‘ . . :
Y exp! g (x) = D(x).Q(x)+ R(x) / ()  Find the value of the product Zw : 2
2 ) :
() . Show that 18x” 24 32 1 i %ii) Find the two squate roots of z 2
9x*—16 9x?-16 B
(ii Hence, find the constants 4, B, C such that 2 (b) " Caloulate the modulus and argument of the product of the roots of the 3
. ” the equation (5+31)z* — (1+4i)z+(8—2i)=0
18x* B __C
9x’~16 = 3x—4 3x+4 : ;
’ (0) /{) If w= 1+;/§ show that w* =—1 2
. . 3_ 2 — t: d -
(c) The cubic equation x” —5x ‘+5 0 hasroots o, 3 and ¥ (ii/ Hence, or otherwise, evaluate w'® )
@) Find the equation that has roots ¢ —1, §—1 and ¥ —~1 2 ) ) - ]

, .
711/By using o + 2 +9* =(a+ B+y) -2 + By +ay) 3 (‘y [fzmoves in the Argand Diagram such that [z —1|= v2 ¢+ 2

Find the equation of the locus of the complex number z
Find the value of &* + §°+7°

If z=2-i find real numbers p and q such that pz - 1y 2
. z

Given that P(x)=x*+3px+q hasadoublerootat x=#k

how that p=—k* 2 .
. ({!} On the Argand diagram, sketch neatly the region where the inequalities 3
. . g =0 2 )
By also finding g in terms of &, show that 4p” + ¢ - _ % oor . .
1 S_]z = z[ <2 -and 2 Largz < > are satisfied simultaneously.
(e) Given that z = cosf+isind . _ . »
_ 1 ) [ / Fagtorize z° ~1 into real linear and quaafatic factors. 3
(i) Show that z" 4 — = 2cosnf 1 _ _ P
: z N Hence, and noting that z° —1=(z—1)(z* +2* + 2 + 7+ D,
1)  Hence, using the expansion of (z + —) show that 3 deduce that ;
Z
COS49='1—(COS49+4C0329+3) A ’ -7 (a COSg‘]—t-’f'COSiE:—}- 2
3 ) 5 5 2
)/ If P(x)=x*—2x*—x*+6x—6has azero (1-i) find all the 3 ®) Cosgﬁ.cosi@_:_l : 1

zeros of P(x) and factorise P(x) fully over the real numbers.




7 Solutions
4) jei-wt  w= 2-2e

ld) 13-4
G (3+—+{l)(.a-.zé,)= é-6L +'94‘/+3/ ! [’H"’j -
= I + 2L l’-*’g‘d ] = (JLJ—Q—H)‘LI
() V3-+i = a+et '
3 -4 = a- & 22l

| N *@ ,.( : m
g real and inagnory prel
m?mj]—s —0 aaf=—t ——

xva-]”— et = A (XY
. L ey = LTERy TR ey

4a 5 O M—Jf/“@’&)*%r’ L{j Al S
Mo 2+ . 9L A x_+\7 +é]+/ W /Lgmém% [
- zs or X #g*z‘) =€ ,]C/a7une4
o ares =

. l ,
oo aeL = +<2“”)

bl
.

Marks | Comments: Criteria

Solutions

Marks Commem
e l;u.[ M; =X &y
Ja ( >L+«‘,j d—L[

!

n

a)j;,z-L‘ . /0'@—") *35 =
, 1
2 £

2 —L(O—F fﬂ);(
Seap ST *

e) (1) w e LELBE - e [ l
wl= 1 arg =3 )
? = (c:s/‘?)a 70
= s T ]
= =
6!\ ' = (w?)? w !
- —w
=3




Solutions

40O

55'— =0 (bf p= los6-+ismO
Locto titins® = C1s(of 2AM)- fo= 0y Y
Cisco = €IS (0 +¥%1T) "
so = 02, 4T &% “’;C
6 = O/%’%’ég’ =
S_, =
Lopwts g =0

= o I 20 e 40
ere. 1) oo 2, s, s =5 ek

gty F oG

Goo 2y )=
o 50 4T
é(f‘“ﬁ‘*ﬁé“ -acety e )55
ety ettt [
: _,_.,1(13%"2(”‘42 = |

{

,:C&S% +‘("Sl’;£z—£ J

coenle r g wes

ég éw‘*’”?a“’/ﬁe“e ?; f

m%m%—[asig—l—z = Il l
r - -t

P &D%t_' c&g% [_/.

Marks

|
2

Comments: Criteria

N2

Solutions

Marks

) [ = DY + AW
Yhraxsde 2 =@ H) RO —x 1

vt | —atdet2 =—'L'+—‘l
—a+4i+3 = F—-¢

L —a+3d=1 QMM7 read
4 oa =2 o 1magtory
and  Ar=-1 P
A)Q_gL L (gx=32 22
?}(_L—(é thL—-‘(L
= & + ,éif_
Tr-1t
= KuX
i C
et ?;E_(Z - B
3 c
2 d 2> - _b + &
. 27 = 3bx+ud + 3¢x ~+C

b =Y |
. =—%
oo fe oA A — g
v 3x+
71:”__,6 x4 -

Comments: Criteria




2 [J_-H)a-—f(x-(-t)v-i-s =0

sox3oaxt—7c+1 =0

(ﬂ) x3-sx"s5=0
fwo(

+x = €
At +RY = O
o(,&r 4

= 2% —-A(D)
= A5
7[o</5 arool of we SHHS =0 — (D
T"/( o - " /55-— §/4L+S—;o —
Y G Xa-j,s”(rlfs’;o —0
D+ ® ,(‘H@‘ﬁf ‘g@;,sw)ﬂs = o

r L2
Y g :g(octfffﬂr)_,g
e ’f = (RS — s

— 1(D

/) Ay - x* +3p ¢ —f—}:D Aouble reof-at
[t) /(/9):311’-!-3f
,41,04«)//&) = 0

A 3k:—7o:kéy

!

7L3+ Y+ A - S‘xL— oy -§+ ¢ ;:o

e K ’,.7@1)(3@,% +¢viz(,(,ﬂ+o< +pY

g

)L:k

Qn Solutions Marks
D2 a) )Ls—’fx_v-f—S“:: o o(/ﬂ,a/
() et x=ol 1 |
sl = X A4

Comments: Criteria

Solutions

'(,)

%

L,(

E @Cn er)
16Cn"®
Ccos’®

2 4)@ /&)=° ,:;és;gé‘,f_zzo
Y 70377”: ‘f[-k‘vaé/e

e) 7 on® 4+-LCINE

jn = (o) + cemné (.A’_ Mo;l/reg)
L

. 0,
los e +Snn lone —Smal

/m%',jn—kg% = Alosad
() Griy-geug g p s

:@u%l@ - w(g?ﬁg) b

h

]

3
N

:——’-ﬁéé'f—‘/é

= b.

< (pne el

(xne — cSiné

A M

2loctie + 8 (0526 + 6
o + € (0S26 +6
4 L 2o+ 32
?&D‘fé—f»} s

L[m*w—%»»wa] |

Marks

Comin

el o R i |

onis: Criteria |




Solutions

Marks

e (Cese ]
Commens: Criteria |

) fo - x*-ax it b
p(("’) =0 - f(/-f-t‘):o'
»oat beients =D Cﬂywjafé rortt b

. [)C —0—QJ[L—Q+-L’)] © faa{er 7 /@ .
PREYAS é—‘)x ()} +2 S a_ reter
- (y_q/-— 2K +Q_) s 2 74145284-.

- 2
~ N —
A~ 7L‘f—2.)cg—:t°+éx—6 = é( X +1)( 3)

2 e are (2 ) (B




