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1. Define the function f(z) by
flz) =22 +i?, z=zx+1y.

(a) Is this function analytic on C?7 Explain your answer.
(b) Prove that f is differentiable on the line z = y.

2. Consider the function f(z) = cosz on C.

(a) Show that the zeros of f are real, and determine all zeros.

(b) Use the Cauchy-Riemann equations to prove that f is an entire
function.

(b) Is f bounded on C? Explain your answer.
3. Compute the integral
/ dz
M rz—1
where I is the hatcircle parametrized by z(t) = 1+ re®, 0 <t < im.

Here, 7 is a given positive constant.

4. Use the Cauchy integral theorem to compute the integral

672
—dz,
/c 2244 “

where C is the circle |z — 2i| = 2 traversed once in counter-clockwise
direction. Explain your answer.

5. Consider the function f(z) = (2 — 2)(z — 3) on the set
V={z+iyeC:0<z<1,0<y<1}.

(a) Why does |f(2)| attain its maximum M on V7
(b) Compute M.

Explain your answer.

Points: 1: 94+ 9,2: 6 + 6 + 6, 3: 18, 4: 18 5: 9 + 9. 10 for free.



