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1. Tor each of the following, calculate the integral I over the given path C. You must

2.

give justification for your results to receive credit. (Hint: very little calculation is

needed to evaluate these}.

() I = [,zdz, where \/z denotes the principal branch of the square root and C
is the straight line from z = V21t0z=—1+1.

i) I = [, =i dz, where C is the circle |z} = 1 counter-clockwise.
C =" —(4434)

(iti) I = [, 77— dz, where C' is the circle |2| = 2 counter-clockwise.

(ivy I = fc i\/Z-}?SHAl

and C is the circle |z — 8] = 7 counter-clockwise.

dz, where /z denotes the principal branch of the square root,

(v I = fc Log (1 — ;%) dz, where Log denotes the principal branch of the muiti-
valued logarithm function and C' is the circle |z — 3¢] = 1 counter-clockwise.

Let C be the unit circle jz| = 1 oriented counter-clockwise.

(i} By using partial fractions, calculate the integral I defined by

I—wi] dz
 Jo 241

(i) Then, from a direct parametrization of the integral I over the unit circle show
that the following identity emerges:

/2“' o on
0 2+COSG_\/§

Continued on page 2
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[10] 3. Let C be the unit circle |z| = 1 oriented counter-clockwise and let a be any real
constant with a > 1.
(i) Calculate the integral I defined by

[xf I_Jgg(a_wz)dz,

Z

where Log denotes the principal branch of the multi-valued logarithm function
(Hint: use the Cauchy integral formula)

(ii) From a direct parametrization of the integral derive the identity
2w
/ In (a2 +1—2acosf) df =4drlna.
0 .

[10] 4. Suppose that f(z) is analytic inside and on a simple closed curve €. Assume also that
|f(2) -1 <1forzonC.

(i) Prove that there is no point zg inside C' for which f(zo) = 0.

(i) Using the result in (i) prove that there are no solutions to 32% — 2i2% 442 — 7 = 0
inside the unit disk 2] < 1.

[50] Total Marks

The End
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