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Question 1. Use a separate Writing Booklet. Marks

2-3i 3
1+i

(a) Given that z =

find: @ |

@ =

(i) z+z

(b) Giventhat 1, @ and @? are cube roots of unity 3
(ie. roots of z* ~1=0), simplify (1- o) (1- 0?)(1- 0*)(1 - ©°)

¢y I z =—n3—i express —1—6- in the for a+1ib. 3
z

) _ | ~z\ 1 .
" (d) : ./ Sketch the locus of z such that arg(—-.—) = al‘g(—) 3
1 Z

" Question 2. Use a separare Writing Booklet.

(2) If 2x°—4x? +8x—1=0 hastoots o, Band 7, _ 3

find: G a+pr+y
i o +p+y

(b)  Solve for complex z given that 6z° +(1+)z~1+3i =0 4

(c)  Given that (3—1) is a zero of P(z) = z° — 4z” ~ 2z +m, and that 2
m is real, find the other roots and the value of m.

(d) I o,Bandy are the roots of x* +3x~5=0 find the cubic 3
equation whose roots are o, and y*.
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Question 4

(a)

(b)

(c)

The complex number z has modulus r and argument 6 where —1 <0 <.
Write down in terms of r.and 8, the modulus and argument of:

: . 1

@ 22 i = (i) iz
VA

Find the square roots of 35+ 121,

Solve z° +16z = 0 expréssing each solution in the form z =a +bi,
where a and b are real. '

. l? 9 ﬁ _
Sketch the locus of all complex numbers z if: “"3 O L Qtj O

OF [z—2}=Re(z) arg(;:;)=g
arg(z—Dl ST 4 ) £

. 3 2 '
The equation x” —4x + mx +4 =0 has one root equal to the sum of the
other two roots. Solve the equation and find the value of m.

Givenz=2-1 is a zero of P(z)=z% - 4% + 622 — 4z + 3, factorise P(z)
fully over the complex field. '

y
1 :
Thecurves y== and y=k—x?,
. - x
for some real number k, intersect at
P,Q and R which have x-values
o,Bandy.

) Show that the monic cubic equation with coefficients in terms of &
: ) 2 2. . 3 2 .
with roots &2, B2 and Y~ is given by x° —2kx® +k2x —1= 0.

()  Find the monic cubic equation with coefficients in terms of k& with

1
TOOLS —5,75 and —-,

a B i

%'@ @ Hence show that for O the origin: 0P + 007 + OR? = k2 + 2%
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Question 2, Start a new page.

MARKS

a)Let z= /3 +; and v =3-3/

1) Express z in modulus-argument form.

ii) Hence, or otherwise, express = in modulus argument form.
u
!

Eind the equation in Cartesian form of the locus of the point z if
Re(-::i) =0

zis a point on the circle l==1=1and arg: =

i) Find arg(z - 1) in terms of B

ii) Hence, or otherwise find arg(z* -3z + 2) interms of 8

@On the Argand diégram, the points £,

(. R represent the complex numbers
P. q. and r respectively.

If p~q+ig~ir=0 what type of triangle is APQR? Give reasons for your
answer.
Question 6, Start a new page.
MARKS
2) i) Show that 2 4; isarootof 22° ~ 5% Z 2241520 4
ii) Find the other roots,
b) The roots of the equation x* ~ px? 4 gx - = 0 are @, B, and y 4

1) Find the equation with roots g +B8, B+y. y+a

ii) Hence, or otherwise, find the value of (a + WL +y)y + a)

3
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