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INSTRUCTION: Answer question 1 and any other four questions
QUESTION 1
Verify that:
a. a(V2-i)—i(l-v2i)=-2i (2mks)
b. (2-3i)(-2+i)=-1+8i (3mks)
: 50
c. Reduce the quantity DE—DG=D to a real number (3mks)
d. Show that
e Re(iz) =-Imz (2mks)
e Im(iz) = Re(2) (2mks)
e. Write the following functions f(z) in the forms f(z) = u(x, y) + iv(x, y) under Cartesian
coordinates with u(x, y) = Re (f(z) and v(x, y) = Imf(z), f(z) =2 + 2 + 1 (4mks)
f. Show that if f(z) is continuous at Zo, so is If(z)| (5mks)
g. What is a complex exponential function for Z = x + iy (Imk)
QUESTION 2
Evaluate the following integrals:
a. [l(e2+D2de 3mks
b. e —2it de 3mks
c. Express this equation in the form of x + iy with x, y € R
L 4mks
1-1 L
d. What are the two methods are used for criterion for convergence? 2mks



QUESTION 3
a. If Cis the boundary of a triangle with vertices at the points 0, 3i and -4 oriented counter

clockwise compute the contour integral fc (e? — 2)dz 5mks
b. What is the associative law for multiplication of complex numbers 2mks
c. Show that (z12,)z3 = Z1(Z,Z3) for all Z3, Z,, Z3€eC 5mks
QUESTION 4
Use binomial theorem to expand:
a. (1++3i)® 6mks
b. (1++/3i)y? 6mks
QUESTION 5
a. Show that Icos(z)I = (cos x)® + (sinhy)? for all ze C where x = Re(z) and y = Im(2)
6mks
b. Isin zI* = (sinx)? + (sinhy)? for all complex numbers z = X + yi 6mks
QUESTION 6
a. Compute cos (g +1) 6mks
z3 .
b. Letf(z) {5 iz #0 6mks
0 ifz=0

Show that f(z) is actually nowhere differentiable i.e. the complex derivative f;(z)

does not exist for any Ze C



