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1. (a) Find the real and imaginary part of r::: ; . 
(b) Find the image of the disk I z + 1 I< 2 under the transformation 

w = (1 + 2i) z + 2 - i. 

{ 
.0..:. if~ :f 0 3. Let f(z) = 
0

.:: if:= 
0 

, where z = x + ·iy. Then show that 

(a) f(z) is not analytic at (0, 0). 
(b) the Cauchy-Riemann Equations are satisfied at (0, 0). 

4. Show that u(x, y) = y3 - 4xy - 3x 2y is harmonic and find its harmonic conjugate v(x, y) 
for which f(z) = ·u(x, y) + ·iv(x, y) is analytic. 

5. Evaluate J c(Y - x - ix 2)dz where C is the counter joining Oto 1 + i, 1 + i to i and i to 
-1 + 2i. 

6. Without evaluating the integral show that I fc :a~5
3 dz I::; 1r, where C is the semicirle 

with center the origin and radius 3, oriented positively. 

r 1 7. (a) Evaluate Jc .::1~4 dz where C is the circle I z - 2i I= 1. 

(b) Evaluate fc ,J:9 dz where C = C1 + C2 and C1 = {I z + 3i I= 3}, 
C2 = { I z - 3i I= 3}. 
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