
Advanced Calculus Class Test
Time Allowed: 55 minutes .

(1) Obtain the real and imaginary parts of the function

Í(,) :222 +32,
where z : r*'iy. Show that the real and imaginary parts satisfy
the Cauchy-Riemann equations.

(2) Evaluate $"(3æy + 4y2)dr -f rydy where C is the boundary of
the following region: D: {(r,A): -L 3r <-2,0 3A < 4}.

(3) Evaluate the contour integral Ïr(z)'a". Here 'y is the contour

l(t) : t - it2,ú € [0, 1] and 7 is the complex conjugate of z.

(4) State Caucþ's Theorem.

(5) Evaluate the integr ú [ !-da wherc7 is the circle of radius
J"y z'+ +

L, centered B"t z : 2i,, taken counterclockwise.

(6) Obtain a Laurent series expansion about z : 0 for the function

f Q) : ry What is the order of the pole a"t z :0? What

is the value of the residue at the pole?

(7) Obtain a Taylor series expansion of
1rQ):Æ

valid for lzl < tl3. Find a Laurent series expansion of / valid
for lzl > Ll3.

Formulas Over Page



2

*: r* z t- z2 + zs+..., l"l <t
u

e':I+ z+ 
^+,3 -5

.-,LSlnZ:Z---l---3! 5!

ei":coszJ- isinz.

¡t")e):*1,

Useful information

/({)
(1 - "¡"*t

zu__r
3! '

I, 1",
rQ) dz f @(t))t'(t)dt, where .y : .y(t), t e [a,b],



A PvnwcÐ cÊ¿¿uu,ß - Aul-urnn zotK

c¿4SS T¿ST

(r)Ou"|a¡n ìfie reo.A ond,rnôgìoog ports oÊ Ìfe (Ùnchoo fcz)= 7*+Vz,
wher-e Z= x+ìg . Shocu ltrat the rcaQ and icn€nry 8c¡ \s sotr's$ {he_

Calrcng- Rtecnonn eqruhccrs .

-a pCx+ig)= 2(x+tg)'+3tx+ig) : 2Cx--3'+2i*S)+ 3tx+tg)

= 2yJ -Z 2- +3x +ì ( +3
rt(xr U )

vCx, g)

o(.,tx:9X+3 "Vx=L1g

" [$ = - tty . Vg= \X+3

So ,ttre Caucl.rg*ßrcrnonn equah*. IT":t: ¿re s\rS$eo Goc o{l

x ond $ 
l[$=-to

(z) Evoluale- $.fa"g+Ll.f)dx+xgd3 
, where C ìs{fre bc"nôar! oF

lh¿ Rrtrotr.ltg regton : D = f(x,$):-l <x 3L,o<gsfI

f 
fC^r$)= 3*g*Lt9" -, ffi = g*+8j

lQ(x, $) = xg >

Bg 6teen\S ,Ïheoce¡-n

$v"r" 
+ Qdg ö)dxds

u

{fg 
- 3x -8 e)a*au =1" 

J?' "-1)dxdy

: J¡*- 7s*1. *g ={t, d - re5 +y'- 7$)ô$= lil 
3,-ztg)du=

t l
q

o

3
2 $ -zltl.-<r

z - t8 -t6s

( 3)¿wruole- {Ìw ænþuc ,vrÌ€roû J t?fdz, H€¡e I ts'\he anfcuc
r

f(L) = L-i?, Lelct, tl cmd 2_ is he comçte x coq)usahe' øÇ ¿ '



Ð U(t) = þ if , Le1ot tJ

tlt¡ - L+iLz

[ 'l t) = \-2ùb

1tøt 
J

(7)" dz:
Jit*tr"¡' 

(,+-zca)ar =JÞ +2¡v-tu) 1rz rr) dr =

= Jþ-à( ¿" -\€+lLu+ 2fts)dË = Jlr"*stu ¡2cLs)dr=lt t $rstz, S]"
=\*â+i3 b3 lJ*ðt5 '3

[tr ) Sì-oe Aeucrrg\s lÌ]eLYer-n

Gilcn 15 {hccrern Z l-eL Ç æ u*Ehc o a scrng3 connec€d EgPott D -

|tren for ony sÎmple ¿t'osøC cøtlovr

r

YcÐdz=9.
r

Y tnD,

(s) e,ralsoþ Une rn$o$ 
J

4,cute;cÃot zt-, laKen c5

¿ *+g= (2+2c)Lz-z)

oìnê ,* d¿ onerg I ts &he citc\e-oÇ q¡òtuS

tro 
-l

e\"z/tv+:'i) dz

J

eì113

22+4
t

dz-- t:5

J

J
eìn¿ d

C?rzi)C"-2i) G-2. )
( Y

Let (LÐ =.'Ê/6rr) ¡ urhren is aro0gbic'tnside T'

the çornl zo =z\ is rr,srde f . <.ren, B Coucngs tolqca0 Ê'ronu.kr

qi|h fì=o / t¿)e nù\ne ü\oot+

.'rz/çxz')
-zÍle

t\
TT -z;fr:ê
2-d¿: -erçi f(z¿) :zù

6 Cz'z\)



(A) Oblo¡n a Larrrent genes elPansr'ocl crbctrt z= <> þr tl"re Qrnchorì

tc¿)= .:!p Nha+ -rs trne crder oÇ ühe F\s of z=o? tOnol ts ùhe
z5

VCIQirl oÊ he q€sìrjue qt he ço\e !
> 

fczt -bcos(tz):*( -,#+ @qi- P'- L#'

æ
L'z ta zt
6t å\zl23 x

Ð ç nüs ø. po\e c,€oder 5 ql lneoo\ùñ'

Ih<reiù'r-q- \s -UIq\ 
î rr-\- 

\

(z) Or.+o¡n o T*Uto. ænles ãFons(cn Ñ fcz)= €* vo¿ùd br

lzl<å nna a fq¡¡çenÌ senes exPens\ct oF s vcaid Fcc

f¿t

lz\> I
3. ,ø

t)ftz) (æf :Lt:r' ßtl<l è lzl'< 37=
flzô

Cø

n o\-ïLL

\ -J--17^ ¡# v* T (#l
(ic) fcz) t-3 7z -br'S

3* CI=o

\
oo

l.l:c¡

7
tþ

tzon L --h+t) jlt'n+t)
öL 322\. I Ð \zt">f

3
fl =c>




