QUESTION 1 (15 Marks)

a) Let z=5-i and w= 3+2i, Express the following in the form a+ib where a,b are real numbers.

(i) z+w 1
(i)  z+iw 1
(1+3i)° . .
b) Express — in the form a+ib where a and b are real numbers 2
+1

c) (i) Find the square roots of 16-30i. Give your answers in the form a+ib 2
(i) Hence solve the equation z* - (3-i)z-2+6i=0 2

d) (i) Express z =— 3+/3 + 3i in mod-arg form 2
(i) Hence find the smallest positive integer n such that z" is real 1

e) LetP(z)= z% +az? + bz + ¢ where a,b and c are real.
Two of the roots of P(z)=0 are -2 and (-3+2i). Find the value of a,b and c. 3

f)
arcofa
o circle
O a4 Re

In the diagram above,the locus of the point P representing the complex number z is
graphed. Write down a possible equation in terms of z,b and« for the locus of P. Note that
constants b and « are real.
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QUESTION 2 (15 marks)

(@) On an Argand diagram sketch the locus of z satisfying

(i) |z|=|z -6 -3i
.. 1 -
(i) E(Z +2) = |z|— 2

(b) The complex number z lies on the locus arg(z+i)= %.

Q) Sketch the locus, showing any intercepts with the axes.

(i)  Find the least value of 7|

V6 —iv2

(c) Let Zl:T and z, =1-i

(i)  Write z, and z, in mod-arg form

(i) Show that 2L = cos * +isin
z, 12 12

(iif) Find the value of 21 in the form a+ib where a and b are in surd form.
Z3

. . . . T
Hence or otherwise find the exact surdic expression for cos ”y
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QUESTION 3 (15 Marks)
(a)

(i) Expand and simplify (cos @ + isin )°

(i) Hence prove that cos 56 = 16 cos ° @ — 20 cos ® @ + 5 cos @

3 7 9 5
(iii) Deduce that cos 2 cos “Zcos —cos — = —

10 10 10 10 16

(b) (i) Use De Moivres’ Theorem to prove that,if 2cos 8 = x + 1 then
X

2cos nf@ = x" +

n

X

(i) Hence or otherwise ,solve the equation

5x* —11x° +16x°> —11x +5=10

(c) (i) Giventhat « is one of the non-real roots of z°® =1 showthat 1+ w + > = 0

(i) Using (i), or otherwise,show that

o " w’ K 2
n =(-1)"2cos —kz where k e Z
3
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QUESTION 4 (15 Marks)

(@) Let z be a complex number of modulus 3 and w be a complex number
of modulus 1

Show that |z - o|° =10 - (zw +z 0 )

(b) In the figure below, the points P,Q and A represent the complex numbers
z,,z, and 1respectively. By construction, ZOAP = ZOQR and ZAOP = ZQOR .
Explain why the point R represents the complex number z,z,

-« O

(c) A and B are two points in an Argand diagram representing the complex numbers

z,=-1and z, = cos & +isin & respectively where =< ¢ < r .
2

C is the point representing the complex number z, =z, + z,

Q) Sketch the quadrilateral OACB on an Argand digram where O is the point
representing the complex 0.

Then mark an angle on the diagram which is equal to ¢

(i) Let z, =z, -z,

(a) Show that =+ - i( s 0 J,hence find arg[z—“J

z, cos 0 -1 z,

(8) Using « show that the diagonals of the quadrilateral OACB
are perpendicular to each other.
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