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b. Using the property of complex numbers find out all the fifth

roots of 1.

3. a. letw=f(z) =z? wherezisa complex number of the form 2424242
7z = x + iy, x and y being real. Find the values of w = u + iv +2=10
corresponding to

(i)z=-2+i
(iiyz=1-3i

Also demonstrate graphically the correspondence of points from z-
plane to w-plane.

b. Find llm,_.o; when (i) z = 0 along real axis.
(i) z = 0 along imaginary axis
. z .
Hence show that lim,_,, = does not exist.

4. a. If w = f(2) be a function of complex numbers defined in a 5+5=10
domain D then define the derivatives f'(z) at z = z, € D. Hence
find f'(z) if f(z) = 23 - 22.

b. When is a function w = f(z) said to be analytic? Show that
[(2) = Z is nowhere analytic.

S. a. If f(z) =u+ivbe analytic then show that the real function 5+5=10
u =u(x,y) and v = v(x, y) satisfy Cauchy Riemann equations i.e.
ou dv du v
—=—and — = ——
dx —ay" oy ax
b. What are harmonic functions? Show that the real and imaginary
parts u and v of an analytic function f(z) = u + iv are
harmonic?
6. a. Provethatu = e *(xsiny — y cosy) is harmonic. S+5=10

b. In reference to part (a) of the question, find a function v such
that f(z) = u + iv becomes an analytic function.
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