
MTH 317/617
Fall 2022
Exam 1
09/23/22

This exam contains 11 pages (including tIns cover page) and 12 problems. Check to see if ativ pages
are tinssitig Enter all requested iiiforniat iou on the top
top of every page. in case tie pages become separated.

of this page. and put your initials cii the

‘tni.t ate required to silow xonr vork lilt each problem uii this exam. The following rules apply:

• Resources: You are ahoweci to use your text.
notes. lilt1 a ialciila;oi. You ire not allowed 10

IiS(. the iiiteniet. software or ativ other external re
Si) it ice.

• If you use a “fundamental theorem” you
must indicate this amid explain wltv the theorem
titav I e applied.

• Organize your work. iii areasoiiihlv neat antI
(‘(llieieiit Wily, ill the sptce provided. Work scat—
tered all ovem tii page lIlt )litac lelu orderuig
‘Kill r .ve very little credit.

• Undergraduate Problems: Quest ions labeled
as ‘‘Undergraduate problems’’ will ony count
for tiitdtigradiiate stuiltitt 5. (sritdmite sttirleiits ilti
not have to coiiiplete t Liese problems.

• Graduate Problems: Qi iest a ts al eled as
‘‘Graduate problems’’ m nmtrt e cot n pet id 1w
the graduate tiutcnts 0) reeiye credit. Under—
grarittate stlltlelltN ciii) timmiphete these prohenis for
extra crida.

• Short answer questions: Q (test toims hal i led as
‘‘Short Answer’’ ctum be answered by simply writ
ing an equation or a sentence or appropriately
drawing a figure. No calculations are necessary or
expected for t hese prol ilenis.

• Unless the question is specified as short an
swer, mysterious or unsupported answers
might not receive full credit An incorrect
answer supported by substattiallv correct calcula
tions arid explatiatiomis ntigltt receive partial credit.

Points Score

1 10

2 10

3 10

1 15

15

6 10

7 5

8 10

0 5

F 10 0

ii 10

12 0

Elotal: 100

Name (Print):
/

Do not write iii tile table to t lie right.
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1. (10 points) (Short Answer) Determine if the following statement is correct (C) or incorrect
(I). Just circle C or I. No need to show aux’ work. In order for a statement to be correct it
must be true iii all cases.

C Q If z1. z, CC tben Re(zz2) = t{e{z)Rez2).

z C C then z2 is a real number.

C If: cc the.n = 1.

If z E C satisfies e 1 then z = 9.

I 1ff: C .—> C is a polynomial and 1(z) i then ff3) —1.

2. (1(1 points) Convert t lie foKowing complex numbers z C C into exponential form. i.e. z
(a) (5 pomts) = —)

C

(h) (5 points) z = —1 /

C
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3. (10 poinrsi (Short Answer) March t Lie ollowing complex numbers with t lie potuts drawn
below on the complex plane C. It no points drawn c irespond to he value of simply write
no solution.

(a) (2.5 points) z =

çb) (2.5 points) z= 1— /

(c) (2.5 po:iits) = 2VQ
(d) (2.5 points) z = —

Im(z)

Q P 0 N M
• 2’

R E D c L
• • •

S F A B K

.•

. 1•• Re(z)
T G H I• • F’ •

U V X Y Z• • • •
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4. (15 points) Find all solutions to the following equations for C C. ‘You can leave your solutions
in Cartesian or exponential form.

(a) (5 points) = 2/

(I)) (10 Polults) r3 —/.

= e’ i-zntr%

Where ‘,eZ. C

0
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5. (15 points) Short Answer) Plot tlxe set
it ies below. For each problem. make sure
label your graph. Also, use t lie standard
the boundary of the set is open or closed.

(a) (5 pomts) Re(z) + Im(z) 2

or points C 2 satisfying he equations and iuiequal—
to sketch the real and imaginary axis and carefully
convention of (lashed and solid ci irves to indicate if

get)

(6) (10 points)
—

2i 4

I,,,(a)z-11e ()

(a)

2
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6. (10 points) (Short Answer) In the following figures. the Riemann sphere is plotted as a wire
niesli vitli the complex plane enibedded through its equator. Time coordinates X, )‘. Z denote
coordLnates iii three dimensional space. ILL eacim problemmi. shade in the subset S on the Riemnanimi
sphere and then plot the stereographic projection of S onto C on the x-y axes provided. Do not
fuss over getting the perfect plots. You just need to demonstrate understanding
of the problem Again. use the standard convention of dashed and solid curves to indicate if
he boundary of the set is open or closed -

(n) (-5 points) S={(X.YZ) cR3: X2—12±Z2 I andZ>

x -i_

a

‘a-.
—1

s__i y 1

3x

• I

4,

--

I

(b) (5poiiits) S={(X,1.Z)eR.X-YH-Z2=1and0<Z<.X>0Y>0}

X -1

—3 —2 —1
—1

3x

—3

0

0
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7. (3 points) Write down Etders fonmila and show that if .r e E t lien

—sin(r)
=

= Cost,’) t-;SWkICti(t) j-2s0Cx)
2.b4

—

?. (10 pu[tIt) Do either part (a) or part (hI. \0i1 univ iieed to (It) (rite prnhieiii to rC(t[VC full
([e(ilt. Ir Volt atte[ILpt Hit1) part (a) and part (I) cIrc1e Or utII(r\vise itttlitate which pwii[ent
von want graded. \uii will not receive extra points if you do both prohiertis.
(a) (5 points) If :2 6 C prove that

= lziII:P.

(b) (5 points) If : C C. prove that

(cci Lt4- L c,a rc’kc r.1vc
I r n

r wktr-t r’ J •a1
z
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9. (5 points) Undergraduate Problem) Do either part (a) or part (h). You only need to do
one problem to receive full credit. If von attempt both part (a) and part (b) circle or otherwise
mclicate which problem von want graded. \ou will not receive extra points if von (10 both
problems.

(a) (5 points) Prove that for all Oi 02 E I0 2),

cos(0i + 02) = eos(9j) cos(6) — siix(9i) sin(92).

(h) (5 points) Prove that for all 9 C fo: 2 ii-)
sin(28) = 2 sin(0) (os(A)

u)
=

(;3*z b,$,b3)

— C P5*1 Cfr f sJ5rj ftos s; • 4- tP5cJ
Cos

* .* 1%

Co s% Z9.L P’

0
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10. (Graduate Problem)

(a) (5 points) Prove that for all 0 E [0. 2) and it C N.

(1_+ I tan(O) “ — 1 + I tan(nO)
1

— I taii(9)) — I — I tan(6)
I

____

— cost
c

( fr

(&3 #-i>,t)

f1
— o.n

C

z

costhM4AsJ
niL

(cs (y4” .A5.t(fl0)

-

_____LoS

In t)

LZst

..

________
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11. (10 points) (Undergraduate Problem) Do either part (a) or part (b). You only need to do
one problem to receive full credit. If you attempt both part (a) and part (h) circle or otherwise
indicate which problem you want graded. You will not receive extra points if you do both
prob’ems.

(a) (10 points) Consider the sequence Zn e C defined by

sin () + in
n

Prove that
lirn z,, = 1.

TI

(b) (10 points) Suppose that z, C C satisfies z, 0 as a —* cc and z, $ 0. Prove that

lint zne Rn’ 0.
n - oc

I 2-n =) sjli•.;\
z
— C

flsre-hrç y 51”tt tIit4rn*. 2n’4s1O On) 44’,)

h -+o

‘

C
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12. (Graduate Problem) Do cit her part (a) or part (b). You only need to do one problem to
receive full credit. If von atteitipt both part (a) and part (b) circle or otherwise indicate which
problem von want graded. You will not receive extra points if von do both problems.
(a) (10 points) S nppose that u,, E C satisfy — Do and u, —> u as ii - Prove that

—* z0 to3 as ii —* Give a specific exaiiple to show that the converse is not true.
(h) (10 points) Suppose e C satisfies z — o as ii — x. Prove tat z,,J — as ii —4 c.

Give a specific example to show that the converse is not true.

WC k.iow 41i4+

-cvjO.k-,,0 I

H pras ye
-ai-I 4

Htz.’ aQ)w + (w-w0))
!L-bLiwA-1i1,liwn—Wo
It z4,-il +‘jL01Iw-tv41

V
wkc 14: tZint<D Co4ss7vv14 bj S7vctC ncrn.

WI— i4y(. +1.cit

L_- w,a0w4zO
a4 14vs I— w4z%

(6 Sid(t *w3 1 0_Z1& y
04

tCVrjc 4&*j1C tiscriJ;:y

ansi, f1tL’) tkC

,L_J uL1tL1t0

V


