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Solve any 10 questions on the answer sheets.
Question 1:  [6]

Simplify and write the following in the form of a + bi: [No calculator please]
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Question 2:  [6]
let z=1+ivV3 and w = 3V3 — 3i.

@) Find the modulus and the argument of z and w.
(b) Represent z and w on the same Argand diagram.

(©) Find the modulus and the argument of the product zw. Comment on your answer.

Question 3:  [6]

Consider the complex numbers z =1 + 2i and w = 2 +ai, wherea € R.
Find a when

@ |w|=2]z[;

(b) Re (zw) =2 Im(zw).

Question 4:  [6]

z%-1

If z=cis(6), provethat: itan(f) = ——

Question 5:  [6]

Using de Moivre’s theorem, or otherwise, prove that:
(@ sin3x =3 sinx —4sin3x
(o) cos3x =4cos>x —3 cosx
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Question 6:  [6]

Find the fourth roots of unity in the form: r cis(@). [Hint: solve z* = 1]

Question 7:  [6]

Show that:
@ mw-D"*+n+1)=n3-1
(b)  Given: z = ¢!?™/3) Showthat z3=1, and 1+2z+22=0
(c)  Express each of the following expression in terms of z. (write in simplest form)
i. z®
i. (1-2)2+4z

ii. 2100

Question 8:  [6]

eiz+e—iz

Show that cosz = Hence find the exact value of cos i. Also define an expression for

sin z, where z is a complex number.

Question 9:  [6]
Givenz=cos § +isin 6, show that: z" —in = 2i sin (n).
z

Question 10: [6]

Find, in its simplest form, the argument of (sinx + i (1 — cosx ))* where x is an acute angle.

Question 11: [6]

2+bi 7 9.
—=—
1-bi 10 10

(b)  Giventhat (a + bi)2 = 3 + 4i obtain a pair of simultaneous equations involving a and b.
Hence solve for a and b.

(@  Find b where:

“If I feel unhappy, I do mathematics to become happy. If T am happy, I do mathematics to keep happy” - Alfred Renyi
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