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Instruction: Answer Question One (1) and Any Other 4 Questions

1. (@) Given that z; = (ay, by), z, = (a,, b,), z3 = (as, b3) then prove the distributive

law: z,(z, + z3) = 212, + 2125 (6 marks)
(b) Givenz; = =12+ 5iand z, = 2 — 3i, show that z;,;z,=7; + 7, (6 marks)
(c) Giventhatz;, = 2 +iand z, = 3 — 2i, then evaluate |z;z,| (4 marks)
(d) Find the square root of the complex number 3 + 2i (6 marks)
2. (@) Letw = 3iz+ z?and z = x + iy. Find |w|? intermsof x and y. (6 marks)

(b) Find the real and imaginary parts of the following

(i) w=2iz? (3 marks)

(i)w=Q2-0z (3 marks)
3. Write each of the following equations in terms of conjugate coordinates.

() x2+y2=14 (4 marks)

(i) x — 3y =23 (4 marks)

(iii) x2 + 4y2 =9 (4 marks)
4. (a) Evaluate each of the following using theorems on limits

(i) ZE)rlrlH(Zz —4z+4) (3 marks)

(z+3)(2-1)

@iy lim,_,_s; ~aor1 (3 marks)

(b) Prove that if |a| < 1

14+ acosf+ a?cos 26 +a®cos 30 4 - = —%%F _ anq

" 1-2acos8+a?’



5.

asinf

asinf + a%sin260 + a®sin30 + o= ——
1-2acos 0+a?

Prove the identities
(@) sin30 = %sin 0 — %sin 30
(b) cos* 6 = écos49 +%COSZ@ +%

(c) sin? 0 + cos?0 =1
Verify Green’s theorem in the plane for
$.(2xy — x?)dx + (x + y*)dy

where C is the closed curve of the region bounded by y = x2 and y? = x.
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