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

1. (a) Giventhatz; = a +ib, z; = c + id, then

Provethat (i) zi7z; = 7, + 2, (6 marks)
(i1) |z1 25| = |z11| 2, (6 marks)
(b) (i) If x =cosB +isinf, y =cos¢ +ising , prove that
XY _ g o-¢
P ltan( - ) (7 marks)
(i) Find the modulus of the complex number 1_1(J1’fii)2 (3 marks)
2. (a) Prove that u = x? — y2? — 2xy — 2x + 3y is harmonic (5 marks)

(b) If a = cos @ + isin @, provethat 1+ a + a? = (1 + 2cos8)(cos@ + isin 8) (7 marks)

3. (a) Let z=x+Iy, find the real and imaginary parts of the following complex functions
(i) f(2)=2 (i) f(2) :% (6 marks)

(b) Hence, show that 3(a) (i) and (ii) satisfy the Cauchy-Riemann equations (6 marks)

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

(i) lim (X2 (3 marks)

z—1—1i z+1




(2z+3)(z-1)
z2-2z+4

@) limy_,_y; (3 marks)

(b) Differentiate the following complex functions from the first principles

()f(z) =2z%+z (3 marks)
(ii) f(2) = (3 marks)
5. (a) Let e” = cosz + isinz, prove that cosz = elte” (6 marks)
(b) Express % in the form (x + iy) (6 marks)
6. (a) Evaluate f01+i(x2 — iy)dz along the path y = x . (4 marks)

(b) Evaluate f02+i(z_)2 dz along the real axis from z = 0 to z = 2 and then along the line parallel to

y—axisz=2t0z=2+i (8 marks)



