In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

f(z) = 423 + pz? — 24z + 108
where p is a constant.
Given that —3 is a root of the equation f(z) = 0

(a) determine the value of p

(b) using algebra, solve f(z) = 0 completely, giving the roots in simplest form,

(c) determine the modulus of the complex roots of f(z) =0

(d) show the roots of f(z) = 0 on a single Argand diagram.

2

C))

2

(2)

P 7 2 4 6 4 A 0 6 3 2

EEC .

o
$ S
X .

) o8



S
QS
SIS
KK

X
R
&é&
SeSotodes
%
QLRI

o202

0

XXX

0.0‘0

X
KKK AR AKX A

&
:’:’
5

%
2
2L
25555

%
5
4 Y%
0%
X
ote%s

=
)
%
6%

B

'0
ode%

%%
R

i s
S 02
B8y = aies

<
0.0‘::0’0

% %
O™ %%
%00 %% %
RERRKS
2%

o%%
3

OO
otele%e
2%
o
Vats
RRRR

>
oo’
v
3
%>
o%!

S
X w55

%

22
y]
YO
e
SRR

O
0RLEEL
S
botel
SR
a0

O
9505089
Soodels
LR
lotods
LK

0
0009

KR
SEas
I R
O s?oo.o
SRR
0‘-‘-,":

~ \
Question 3 continued
\. J
7
am ) AR Turn over »
P 7 2 4 6 4 A 0 7 3 2



7

Question 3 continued

P 7 2 4 6 4 A 0 8 3 2

EEC .

QXHXXK
38888
ERIL

2K
KRRHES
KKK

2R
ERIE
2K
RKLRHES
KK
2R
2R
3R
2K
RKLRHES
KKK
2R

R

Dogaatare
raty
3#;1?
KIS,

%
%
«;:‘;
5

0% %%

2% %

SRXSW
SRR

000009000 %000 0% 0
030%%% %% v
RIS
ISR

9
0
(0.0 00000000,
SRR
O 00000090,

IS
XX KKK
KKK KX
(00,000,
RS
S seteteted

.Y
0% %
Dose—%9%
Joss & J¢

<X
NS

%
o5

%
XK
o%

GG

potetototototototoroseseseses

2959593 ety
ooted Vot e b
oSetetoreds
0RERTXR

d%etoete%!
RILILN
o20teteloete%e%

ol ot tetetetetese!

(%
0908
295959

OO
RS
030!
XX
5

0
%
4@@%
55
35S

6%
o208
5
oS etotetotetetotetotetetote!

X8
RRRRRKKS

o%
%% %%
SRR

X
55
X5
35
3RS

PO 4
00029 9208
-

o
S
QX 5

X
X%



XXX

0
bo%es
R
2
o0’

850 cocoonec
-~ DONOTV
St

XX
0%

o96%% %%
0902090002000 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

o
EXE)
o
RLEe

%
%
K

(000 %%
KKK
[9,9-9,00.03
B

35S
]
¥

0902000200009 00909 %%
S oparmatatetetetssot

S
02!
S 5

]

g
NS
YK
hos 59 %08
Sogaritel
:’:" ‘:’:
SIS,
SREEK
SO
SN
SRS
Sk 50
GRTTXKS

gﬁ*‘
2R
K
K
R

7

Question 3 continued

(Total for Question 3 is 10 marks)
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