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MATH 332-001, MAR. 4, 2010, TeEsT 1

Do not omit scratch work. I need to see all steps. Skipping details will result in a loss of credit.
Closed book, open mind. Thanks and enjoy. There are 150 bonus points on this exam.

Problem 1 [100pts} Define the items listed below either by supplying a formula or by complet-
ing the sentence or paragraph as appropriate. (In each case below z = (z +iy) € C.)

(a) ef == e*( tos D 4 ishY),
(b) T= X~ i%
(c) lzl= ~x®+9* or J=E

(d.) open disk centered at z, of radius ¢ > 0
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(g.) domain of C
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(h.) a complex function f: U CC - C is continmous at a limit point z, € U iff
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(i.) a complex function f: U € C — C is differentiable at z, € I/ iff
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(j-) a complex function f: U CC — C is analytic at 2z, € U iff
3 e oPen diskt obowh esth Zo S uch ﬂ/\.do
—F (s C’-trgfeltwéfdu\‘e o each Eoo:'wj( ‘n Mo disle .

-



Problem 2 [100pts] Find the polar form of z = 1/(1 +4). Also, find Arg(z) and arg(z)

= - (._L:J_),___ 3%3; i Re(z)= 4 & edm(z)= L
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Problem 3 [100pts] Calculate the Cartesian form of (2 + 2i )30.

Noke, 2+ai = a(l+8) = afa(F + &) = 2z e
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Problem 4 [125pts| Calculate ( 1+
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Problem 5 [100pts] State the equation of a circle of radius 4 centered at z, = 1 — 3i.
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Problem 6 [125pts] Sketch the region described by |z + 2| < |z|, support your sketch by pro-
viding an equivalent inequality in z,y where z = z + iy.
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Problem 7 [100pts} Calculate Log(—2). Also, find all solutions to exp(z) = —2.
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Problem 8 [100pts] Show that |zw| = |z||w|
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Problem 9 [125pts] Use a careful €, d proof to show that

lim 3z2+1 =3a+1
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Problem 10 [100pts] Let ¢ € € and suppose f and g are differentiable complex functions at z,.
Show that f + cg is differentiable at z, and (f + cg)'(z0) = ['(20) + g’ (2,)-
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Problem 11 [125pts] Recall that for ¢ € € and differentiable functions f, ¢ at z we have
(f+cg)(z) = f'(z) + cg'(z) and (&™) = ce®*. Use these results to show that

(a.) L(cos(z)) =-sin(z)
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(b.) (sinh(z)) = cosh(z)
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Problem 12 [100pts] State the largest complex domain for which the following complex fune-
tions are analytic:

(a) f(z)=
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Problem 13 [160pts] Let f(z) = 1/z* for z # 0. Prove that f/(z) = ~2/z* for z # 0.

refering to the power rule for the case n = —2 does not constitute a proof. You should
either use the definition or a theorem to give a solid non-circular argument.
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Problem 14 [100pts| Observe that u(z,y) = y satisfies Laplace’s equation ., + u,, = 0. Find
the harmonic conjugate for u and construct an analytic function from u and its harmonic
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conjugate v.
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Problem 15 [100pts] Prove that € is connected.
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