Question 1 (15 marks) Marks

(@)

(b)

(©)

(d)

(€)

Given the complex numbers o = 2 + 3iand f =5 + i, simplify the following,
leaving your answers in x + iy form.

M ap 1
(i) a+p 1
(i) = 2

Write the following complex numbers in modulus — argument form.

i zu=-9 1
(i) z=12i 1
(iiiy z3=(3+3i)> 2
Solve 7% — (2 + i)z + (1+i) = 0 over the complex field. 2
A complex number z is such that arg (z + 2) = % andarg(z-2) = 2?” . 3

Find z, in form of a + ib, where a and b are real numbers.

Use De Moivre’s theorem to prove that sin3t = 3cos’t sint — sin’t. 2

Question 2 (15 Marks) START A NEW PAGE

(@)

(b)

(©

P; and P, are points representing the complex 2
numbers z; and z; as shown on the Argand diagram. P2
P1
If OP1P; is an isosceles triangle with ~#P;0P;, = 90°,
show that z;2 + 2,2 = 0. S >
X

Diagram not to scale

If the point P, represents the complex number z, which lies on the unit circle 2
about the Origin, by using the triangle inequality, or otherwise, show that:
|72 +z+1|<3.

Find arg(z) if z= 1 . Give your answer correct to 4 decimal places. 3

+iN2

Question 2 continues on the next page.
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Question 2 continued Marks

(d)

(e)

z= (1 +i) is one root of the equation z°> + pz> + gz + 6 = 0, where p and q
are real numbers.

Q) Find the other 2 roots of the equation. 2
(i) Hence, or otherwise find the values of p and q. 2

WRITE YOUR ANSWERS TO THIS PART OF QUESTION 2 ON THE PAGE PROVIDED AT
THE END OF THE EXAM BOOKLET.

Givenz; =-3+2iand z; =1 + 4i,
(1 Draw neatly on the Argand diagram provided, the vectors OAand OB 1
if A and B are the points representing the complex numbers z; and z».

(i) Onthis Argand diagram, indicate the point C representing z; — z. 1

(iii)  Find the |z; — 2| and arg(z; — z2). 2

Question 3 (15 Marks) START A NEW PAGE

(@)

(b)

(©

If |zl = 3 and arg z = 0 determine

(i) arg (sz 2
z

On an Argand diagram, neatly shade the region that holds simultaneously for 3

lz-(2+1)| < J5 and Arg z < %

(i)  Show that the solutions of z° + z* +1=0are contained 1

in the solutions of z°-1=0.

(i) Neatly sketch the nine solutions of z°~1 =0 on an Argand 3
diagram, showing all important features.

(iif) ~ Mark clearly on your diagram the six roots: z,,z,,2,,2,,z;and z, 2
of 2°+7°+1=0.

(iv)  Hence show that the sum of the six roots of z° +z® +1=0 is given 3

2r 4 V4
by 2| cos— + cos— —cos— |.
9 9 9
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Question 4 (15 Marks) START A NEW PAGE Marks

@) For which values of ¢ does x? + 4x + ¢ have two complex conjugate roots? 2

(b) If ® is one of the complex cube roots of unity, evaluate by simplifying 3
(1-0)1-0)1 -1 -a?).

(© The points Az, A; and A; represent the complex numbers a1, a2 and o3 3
respectively where azo = az?
Show that OA; bisects the angle A;OA3, where O is the origin.

(d)  Triangle OAB is scalene. External equilateral triangles ABF, BOD and OAE

are constructed on the sides of AOAB. The triangles are positioned on the
Argand diagram as shown.

Diagram not to scale

The points A, B, D and E represent the complex numbers a, , 6 and ¢ respectively.

Letw = cos£+isinz.
3 3

(i)  Showthatl-w=-wA 1
(i) Explain why ¢ = wp. 1
(iii)  State the complex number «, represented by the point A, in terms of ¢. 1
(iv)  Hence, show that the complex number represented by 2

the point Fis —w?(f —¢).

(V) Hence, show that AD = BE = OF. 2
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Student Number:

Question 2 (e) ~ STAPLE TO THE BACK OF YOUR ANSWER SHEET
FOR QUESTION 2.

(i) and (ii)
*y

> » X
4

(iii)
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