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Question One (30 marks)
(a) Define the following terms giving examples where necessary .

(i) Neighborhood of z, (2 mks)

(ii) Deleted Neighborhood of z, (2 mks)

(iii) Interior point (2 mks)

(iv) Open set (2 mks)

(v) Boundary point (2 mks)

(vi) Exterior point (2 mks)

(B)If (z +y)® = u + iv, then show that % + 2=t ( 8 mks)

(¢) Express ﬁm” in the form a  ib. ( 4 mks) |
(d) Show that the polynomial 247 + o411 4 g4r+2 4 g4s+3 g divisible by 2% + 22 + 2 + 1 .
where p,q,r,s € N ( 6 mks)
Question Two (20 marks)

(a) Evaluate (—y/=1)*"*3 forn € N (2 marks)

(b) Find the value of ¢" + " + "2 £ "3 for n € N (3 marks)

(¢) Express (—/=3 — 1) in polar form ( 5 mks)

(d) I'ind the fourth roots of z =1 4 i ( 10 mks)
Question Three (20 marks)

(a) Prove that lim, 14 (2+1)z=1 + 3i (15 mks)

(b) Show that the function f(2) = z? — y? + = + i(2zy + y) is analytic (5 mks)

Question Four (20 marks)

Evaluate the following

fi —ﬁﬁdr (20 mks)
Question Five (20 marks)

(a) Verify that the function u(x,y) = z* — 3zy* — 5y is harmonic in the entire complex

plane (5 mks)
(b) Find the harmonic conjugate function of u in (a) above ( 5 mks)
(c) Evaluate

‘.

L_df ( 10 mks)

-]O (2++cos#)?




