MATH 483, MIDTERM EXAM, SPRING 2019

Name Student ID

e Read the instruction of each problem carefully.
e The exam has 6 pages. Circle your final results.

e To get full credit for a problem you must show your work. Answers not supported by valid
arguments will get little or no credit.

Problem | Possible points | Earned points
1 10
2 10
3 10
4 10
5 10
6 10
Total 60

Some helpful formula:

logz =In|z| +iarg 2

arcsin z = —ilog(iz + V1 — 22)
2% = ¢®98% (g is non-integer)
o arccos z = —ilog(z + iy 1 — 22)
—e
sinz = -
24
. » 1 1+ z
e te™” arctanz = = log | -
cosz = — 2 11—z
e —e’~?
sinhz = ——— Cauchy-Riemann equations:

ez + efz {ag;u — ay'v

Ou = —0v
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Problem 1. Express the following numbers in complex standard form a + ib.
(a) (5 points) (1)
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(b) (5 points) sin(§ + 1)
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Problem 2. (10 points) Find all complex number z’s such that cosz = 2. Express the result in
complex standard form.

4 = Greos L
~ _ilg(2r W2)
= - b (l“m) = - Zog(ztatﬁ) — (2463)
i le& (gn (§ {aken,
L= [ ea(2eh) ey (2411))
_ g [Oufped) 4 ikn]
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Problem 3. (10 points) Find all complex roots of the equation 2% + (1 — 2i)z — 3 — i = 0. Express
the results in complex standard form.

L —4it e L b

A< ([—ZC\L ~ 4 (-1-0)
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Problem 4. Put 21 = —i and 29 =2 + 4.

(a) (3 points) Write the equation of the line segment from z; to z2 in complex standard form z(t) =
x(t) +dy(t). Call this path 7.

23 = 1+ t(ra-n) = -0+ t( 2+l —(-1) = —¢ T{(Z—tZu)

2= 2t +(at-1)¢ 0t <y

(b) (2 points) Verify that 7, passes through point z = 1.

Mug t= ,,lz, why JEL; e,ﬁl/l,d'l’w\ 6{ 0, wbove :

o(h)= 205 +(14m)i =
TL\M, 1 fiet on Y.

(c) (2 points) Verify that z = 1 is the midpoint of 7;.

|4’%||—_ ||“(‘l;]|:_ I cil= /T _z
[ 1-%) = ||—()\+u)| = |-l = ﬁl”: 7
Thw, L tle mfAPm'u‘L’ o m.

(d) (3 points) Let 2 be the upper half of the circle centered at 1 passing through z;. It starts at zo
and ends at z;. Write the equation for v, in complex standard form.

_“'L{; (‘aAL'MJ bJ ‘fjl\ﬂ CL‘/c,'q_ (¢ | |—'t||:FL_
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Problem 5. Consider f(z) = Sl—gz
(a) (2 points) Express f(z) in complex standard form f = u + iv when z lies on the real axis.

> =X

(b) (2 points) Find the limit of f(z) as z — oo along the z-axis toward the positive direction.

/€[V"\ VL(7LL?) = ’(UV"\ e _ @,

Lo r X

becaite 0

A-Q('\:‘;\b:l](ll?) =0. TL\:L\/Q{,[)/'P, )

(c) (2 points) Express f(z) in complex standard form f = u + v when z lies on the imaginary axis.

R _ e —e €
foe e . s

Liny w(ry) = Iwe % — @ccwe ‘bL(, ue,[”q/‘ﬂuifj[aftef bhen Y
gqv‘ 9_51% 2'3

Gnd. E’,_La"—’ 0,

Cin 9(ny) = 0.

g Tkld, ﬂ%)——a'oo il Tt atbvté LJ-AUS-
(e) (2 points) Find lim,_, f(2).
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Problem 6. (10 points) Where is the following function differentiable? Where is it holomorphic?
Determine its derivative at points where it is differentiable.

f(Z):$2y+x+i(xy2_x+y)

ULUJL 'ﬂ\ = ?bq’? 4+
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