ASTION 1 (13 marks)

3

@) Express z) =2+2i and z, = ~v/3 +i in mod arg form and use to evaluate f—;— 3] .
z;

(leave answer in mod arg form)

K

(b) If z=x+iy show z +——z-— =2Rez [3]

{c) Sketch the region in the A

rgand diagram defined by
w T 2
Z<drgzs ==
i) 3 rgz 3 [2]
i) |2 -1 =z [2]
(d) Solve for z (giving answer in the form a+bi.) z(1+i)=2+6i [3]

-

QUESTION 2 (13 marks)

(a) If z=2-i. Find the real numbers p and q such that pz + q- (3]
z

(b) i) Find the roots of z° +1=0 and show their position on a unit circle in an Argand diagram.

(31

[2]

ii) Since the sum of these roots add to zero show cos% +cos~3-;57£ = %

(¢) The locus of a point P(x,y), which moves in the complex plane is represented by the equation
lz - 3i| =2

i) Draw this locus, give a geometrical description and hence write down its Cartesian
equation (2]

if) Bhow that the minimum value of arg z is cos™ [%J and find the modulus of z when P is in

the position of minimum argument. [3]



QUESTION 3 ( 15 marks )

(a) i} Using the fact that if z = cos §+i sin 9, then z" +z™" = 2cosnd, show

c0333=%(cos319+3cos|9) | (2]

T

3
ii) Use the above to evaluate jcos3 9d$
1]

(b)) If z=a+bi where @’ +5* %0

i) Show that if Im(z)>0 then Im[—l-J <0 2}
_ z

[2]

1
z

ii) Prove that |—| = 1
|7

(c) z, and z; are complex numbers such that |z,| =1 and |22| =4and arg Z2 _ gg—

Zy

i) Show [y/z; —/z;| = 3 3]

ii)IfargJZ=aand(O< o <—g~ ) find arg (JZ—.JZ) in terms of o

[2]

iii) Explain, with the aid of a diagram, why there are two solutions to part (ii)

if 0sa<2r [1]
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