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IINSTRUCTION: ANSWER QUESTION ONE AND ANY OTHER 4 QUESTIONS

1. (a) Givenz = 2 + i, evaluate 32" — 37° +4z - 8 (5 marks)
(b) Find the real number x and y such that 3x + 2iy — ix + 5y = 7 + 5i (6 marks)
¢) Express the complex number z = 2 + 2+/3i in polar form 5 marks
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(d) Prove the identity 8 = % sinsin @ — %sin sin30  (Hint:sinsin® == ;f ) 6
marks)

2. (a) Evaluate each of the following using theorems on limits

(i) (z° — 5z + 10) (6 marks)
(i1) &;iﬂfl (6 marks)

3. Using the definition of first principle, find the derivative of the followings at the point z = z o

() f(2) =2 — 22 (6 marks)
(ii) f(z) == (6 marks)
4. (a) Prove thatu = e_x(x sinsiny — ycoscosy ) is harmonic function ¢

marks)

(b) Givenz = x + iy, find u(x,y) and v(x,y) suchthat f(z) = u + iv ofthe

complex function of f(z) = 27" — 3iz (4 marks)

5.(a) Expand f(z) = In (1 + z) in a Taylor series about z = 0 (6 marks)

(b) Prove that sin’z + cos’z = 1 (6 marks)



6. If z, = rl(cos cos 61 + isinsin 61 )and z,= rz(cos cos 62 + isinsin 62 ),prove that

(i) z,z, = r1r2(91 + 92) + isinsin (6, + 6, )) (6 marks)

(i1) j—: = :—:(cos cos (91 - 92) + isin (91 - 92)) (6 marks)



