Advanced Calculus Class Test 2018
Time Allowed: 55 minutes ..

(1) Find all solutions of the equation 2" +1 = 0.

(2) Show that the function
flz)=22-2z

is differentiable.

(3) Evaluate §,zydz + (z — y*)dy where C is the boundary of the
following region: D = {(z,y): 0<2 < 1,1 <y < 3.

(4) Evaluate the contour integral [ 2z°dz where ~(t) = t—2% t €
[0,2].
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(5) Evaluate the integral / 211

2, centered at z = 1, taken counterclockwise.

dz where v is the circle of radius

(6) Obtain a Laurent series expansion about z = 0 for the function
sin(t22)

f(z) = . What is the order of the pole at z = 07 What

is the value of the residue at the pole?

1
(7) Obtain a Taylor series expansion for f(z) = T valid for

|2] < 1 and a Laurent series expansion valid for |z| > 1.
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