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1. (10pts)

e* = (1+1)/v2
<> e cosy+ie“siny = (1 +1)//2
¢=>:r=0a.ndy=§+2k1r, k=0,%1,492...
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2.
(a) (5 pts)

z=1ogzi=Logz+i(§+2ln), k=0,+1,42, ..
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3.
(a) (10 pts)

From the equation
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we deduce that

ell w

=2z - | =0, (6)

Using the quadratic formula we can solve Bq. (6) for ¢/
eV =iz+ (1=

where, of course, the square root is two-valued. Formula (5) now follows by taking
logarithms, ®

(b) (10 pts)



z = sin™ 2= —ilog [2i + (-3)¢]
= —iLog (2 + v/3) + arg[(2 + V3)i]
= —iLog (2 £ v3) + % +2km, k=0,%1,...

Now observe that since 2+V3)(2-V3) =1,
0= Log[(2+ V3)(2 — v3)] = Log (2+ v3) + Log (2 — v3) so that
Log(2 - v3) = —Log(2 + V).
Therefore,
z=+ilog(2+V3) + 3 +2kx k=0,41,...

4. (15 pts)
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If zp = 0, then the difference quotient is

Am (0+0+4z) =0.

5. (20 pts)
(Method 1)
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~ altnd £ —axis whil 9{*‘"’3 Ar=0
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From 1 and 2,

du I v Ju 1 Ju

o ro0  or  roo
(Method 2)
z=re? = r=rcosf and y = rsin # and
f(z) = u(:c(r, 9)1 y(r, E)) + iv(::(r, 9): y(r, 6))
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Similar applications of the chain rule yield
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| Replace the partial derivatives on the right sides of the equations for
gjﬁ and -6— by their Cauchy-Riemann counterparts to obtain:
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6. (10 pts)

Ou z v
S g g

v(ev) = [ oy =ten (1) +9@)

e T —¥(e) > ¥e) =o

&y 2+y 8z z’+ 1
TR |
Thus, v(z,y) = tan (z) +a.

7.

(a) (5 pts)
. 6 ‘)
(1%: .)I[ = (1+i)/¢ = ¥/2exp ( ﬂ‘l—g—;&f—) k=0,1,2,3,4,5
2

(b) (5 pts)

zzlivl-—i=1:1:2”“(cos%-—ésin%)



