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[3] 1. {a) Express i in the form @+ 4y, where 2 and y are real numbers.
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[4] (b) Find all complex numbers that satisfy z = {—8)5. Write your answer in the form
z == @ -+ iy where & and y are real numbers.
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[3] () Let z = (144" Find |2} and Arg(2).
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2. Find all values of z in € where [f(z) = a9 -+ @y is

(a) differentiable

Solution: In order for [ to be differentiable at any z, the Cauchy-
Riemann equations must be true at z. For this problem, = »* and
v =1 50

satisfied exactly when 32% = 3%, which happens when 2% = ¢? or
z = :hy. So, these are the only values of z for which [ could possibly
be differentiable. To know that f is actually differentiable, we also
must check that the partial derivatives u,, w,, v., and v, are all
continuous at these points. But these partials are polynomials and
so continuous everywhere., Thercfore, [ is differentiable precisely at
those values of » for which @ =

(b} analytic

Solution: In order for [ to be analytic at a point z, there must be
a disk centered at z in which [ is diflerentiable at every point. Since
the sef of points where [ is differentiable is just a union of two lines,
there is no disk at all in which [ is differentiable at every point, and
so [ is nol analytic at any point of C.
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3. Let v(m,y) = y* — 32y + day — .

(3] (a) Show that v is harmonic.
/0/;( N —-63(11%4‘1‘“/’ } W)c?mé7 U;)(’%\f%b{?«@.
val = 3"[721 35+ EX y /U“‘ﬁL? = 6 L}

Vi, Vg, Ve, Vi
e kit

K

ANy, I/LWW(_,

[7] (b) Find a function f{z) that is analytic on the entire complex plane such that v(x, y)
is the imaginary part of f and such that f(1 --4) = 244 You may leave your
answer as a function in 2 and ¥, rather than a function of z.
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[10] 4. Find all complex numbers z that satisfy
Write your answers in the form z = =

2y where\:z': and ¥ are real numbers.
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