MATH 305: MIDTERM 1: October 14th, 2011 (M. WARD)

Closed Book and Notes. 50 minutes. Total 50 points

PROBLEM 1: (12 Points) Find all solutions in the complex plane to the following:

(i) 2" = 8iz; (i} sinz = cosh?; (i) €M% = (1 4 4).

PROBLEM 2: (8 Points)

Let f(z) = y° + 3a%y — 3y + 4 (2 + 323% — 32) where z = 2 + iy. Where is [(z
Y

differentiable in the complex plane? Where is f(z) analytic? Explain your reasoning

carefully.

PROBLEM 3: (18 Points) Establish the validity of each of the following statements. If

it is true, then provide a proof. If it is false, carefully explain why.

vi)

Arg(2?) = 2Arg(z) for all z £ 0.

ezg| < ¢*® for all z.
Re (i/2) = ~Tm(z)/|2]? for all z # 0.

If f{z} = wu(x,y) + w{z,y) is an entire function of z = = 4 4y, then e“cosv is a

harmonic function.
Log(z%) is an analytic function everywhere in the complex z-plane except on the

negative real axis,

PROBLEM 4: (12 Points) Find the image of the set S under the map w = f(z) for cach

of the following:

i)
ii)

S = {Z !Z e 'l.i S 2} and f(z) e 2'L(Z -+ ])
5= {z I I <Re(z) <%+ 1 with Iin{z) > ()} and  fz) = 21}




MATH 305 NMIDTERM

PROBLEM |
U ATRIE () SWz: codn?
ONC RooT i Z: 0 §0  THAT wf wairk
3 . i
z7: 8i: 8e /Z.

Jull Xr}y) 2 S twky L1) JMJ’)Y
oot zepel o v SOTY:

y g o Y
pre T b THU  tath 7 : SINK coﬂwj
HINCE 74 Mive Mouli — p = ] 0= 1o)X ¢inhy
w3450 I ke o), Wk MUT AVE y#0 o
3 10 1]
IN T uMMARY  Room,  AME Xr) “D”}'% Y ”;2"
o Mz 26:(?/“?1(5/3) Bir we need Sw(Np):l>O
K017 AENCE X,,=(QD*I)77/2 n:0,+) 14
: -9
i e e O S R
I - H
() e € 1+1)=47 ¢ ‘ YENCE z: o) 4 15
0
] 7
et w: T HEN N: 0,414

THY  ROOT  ARE

. |
W B i)

Wk T Z¢l — 0 4 K] —w




PROBLEN 1 Foyliax'y- 3y 4 ?{X3+3Xy2~3x},

eyt 3xty- 3y v: x3+3xy2-JX
Uys bXy Vys bxy
Uy 3y 3x'-3 Vs 3x7h 3y 3
Now Ugs Wy = bxy bxy Al ay rue

2 y) 2
Up=- Vx = Xt by s b > Xy y =
1 2
THY CR - EauATON  How od  cetl X Ay el

: Fu m”eaenhubfe G+ eaﬂh poM ON {Z!‘f

o ¢ Bu P NOwl)BﬂQ AMa!#rc smie we  Comvol have

‘@ iy mall aluk confered ot pomT od [Z[s]  FoR
wiwch ]t 1 U,IHQHON)HQMQ e\lef;wl\m mua’e O;rjl/\

PROBLEM 3

G) Melz) T ARGy FALE.

N gfi‘
LET 2=e3ﬂ'/4. THEN ARG [21): AM(B I/l)“ﬁ/z

2ARGIZ) - 7 ARG (ez'ﬂ/‘i): 2[3%):3};/
7.

i) joj[ez): Z W FAUEN (FwElpL,

NOTWCE LWL MULTI- VALYED, wUILE RHJ 1y Jrﬂg’@»vawtd

—>



i FACT  (F Zs X0y THEN

foj[ez)’ y0j[€X+}y)= Joj [(’/XG;U? '}f}[ﬁx)i-;rywt ?ﬁ%}

H:01) 12,
WENCE laj(ezﬁ 7+ i K
1 1,
i) et e B T
R quylfzf.” X1YI leyl
LET Z:Xf}y/THfr\{ }e }f /8 [‘e <P
)
7 XF gl [21}
A T
(V) RE(_,_L__):JMIZ) Foh AL Z#0 1y TRUE,
z o
{71
WE WRTE i | _L_.Z_): RE( ,,LZ_.,_) [ ieig)e- Y
z Z izrt) izl Izl
T RE ( J_n} - -3 - Mz
- P! 1
P4 [z 171
(vi)  FALIK LOG (75 )y Awaryr e EXCEPT on PATHY
FOR  wdicn  RE(Z7)co amo my[z0): 0

FowE g FT JM[ZSJ*O — JaN(SW:O —3 fﬂf _@, D’OJ—-,C?.
5
CHOOSE THE  PATH wiTh D3 THIN 3"'7/5 Al L nOWN

Z- P LANE
w PATH,

ON  THI
| RELZ°) = 12 34 s
5
THI 1 A PATH, OTHI R THAM Z¢0 , Z REAL FOR WHICH

)mlzl 0.

06 {Z%) 1) NOT  AA LYTIC. |
17°) AA Y Y
(v} T RdE o Pzl ou Aaamic — 3(2)“-9 Y e ANA LTI,

= RE[ 91217 eYwv op HAMon (1w Real pat o "”ﬁfﬁ‘ﬁw}




PROB LEM 4

!

G) o wkr tz)s Tigzsl) 5’37“2'”52;-
ofFWE W (7] g0 Ze-ld Wl z-i €2 yimoy |- B[,
- 2i
wiwere 8 Jw | Ll --il e 2]

Now ! W ,li'(“"') }‘: A
7 Z
a8 w | twe (e 43

ALTERRATIVELY  WE  CAN PROCEDD By PICT LREY

fw-(2i-9<7 — Jw-(1-2)] <4

Z-PLANE

RoTATod By ‘100
MAwiFy By 7

(:.f) SZ % 7 ! [{M[?){ﬂ/)”% Wity M7 2 O

—

[%\J Z, P iANR

oy N

- o 7)) |
| M 4 | o -
g TRANILA7E BYI X}
THEN RoTATE BY B
Mo MAGHIFY BY 7
* 2 X .4
NOw  LET WP 19 Utiv: € wuyi+ o g Jwy
X . o v 1
Tulr GV E g=e™ o 0¢ VY ¢ 1, X .
e ' = TV:eT) Vo
VR TN, ..oﬂ<)gi{0
- v o, WepL AR
NOW (’,X’ Wy Fa (O 1)
pooww ¢ X 40 =

§9 SI’SWJ [W,{IWJM {MWQO;‘M



