Complex Analysis Class Test One and Two
Time Allowed: 60 minutes.

Nonprogrammable calculators may be used.

(1) Use the Cauchy Riemann equations to prove that
fz2) =22 +32

is differentiable everywhere.
(2) Evaluate the line integral
j{(m‘l + 3y*z)dz + (2% — v’z)dy,
c

where C is the square with vertices (0,0), (3, 0), (3,2) and (0,2),
traversed counterclockwise. )

(3) Evaluate the contour integral
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where + is the circle of radius 2 centered at 2i.
(4) Use the substitution z = e to show that

27
/ (cos®t + sin?t)dt = 7.
0

(5) Use the residue theorem to evaluate the integral
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. Useful information

€ = cos z + isin 2.

Ug = Vy, Uy = —VUg

/f dz—/ F(y(®)Y (t)dt, where v =~(t), t € [a,b],

() e
f 27” / (“; — z)n—l—l

Residue(f(2), 2) = Jim (2 — 20)f(2),
for u pole of order 1.
N
/ f(2)dz = 2mi Z Residue(f(2), zx)
Y

k=1
21, ...zy are the poles of f inside the closed simple curve 7.

frwsan= [ (8- ) o

where C is the boundary of D.
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