1. (11 points) Use the Cauchy-Riemann equations to determine where the following func-
tion is differentiable:

f(2) = €Y cos(x) — ie¥ sin(z)
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2. (11 points) Use the definition of the derivative to prove that:

d ,
— = 2z
afzz

(Hint: After some manipulation, you may determine the limit by “plugging in”. You do
not need to use an €, 4 argument.)
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3. (11 points) Use the polar Cauchy-Riemann equations to determine where the following
function is differentiable:

(2) = Ve
where, above, 8 € (0, 27].

34—-5’1'“(92)
W= Jr cos(8/2) v "~ /
-l = w6
Pur:r~;‘:~;:rco<,(é/7) (er(lﬁ,s»( [1)
S T
= LT cos (82) = 3 sm(e)
Ug = -—«“;—- frsim(6)2) Vg = 3V cos(6[2)

T 4 L
rur:\.le av\c& (,{@»_"r\/( S 1C Ap‘}F {chﬁ; q.{ Lr&wc lcb{'
O ( jee. pos- veo b Xl




4. (11 points) Suppose that f is analytic everywhere in a domain D and that f(z) is real-
valued for all z € D. Find f’
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5. (11 points) Find the harmonic conjugate of the function:
u(r,y) = 2z(1 —y)
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6. (11 points) Show that for all z € C:
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7. (11 points) Use the chain rule to find a‘-i; Log(z).
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8. (11 points) Find all values of log(1 + )
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9. (12 points) Find all values of 2.

ZC . ol e;(}hu) + 2T )

= E“ e ( cos (ln () + Lsin Cln (”))7




