
Advanced Calculus Class Test 20L8
Time Allowed: 55 minutes .

(1) Find all solutions of the equation z7 + ! : 0.

(2) Show that the function

Í('):22-22
is differentiabie.

(3) Evatuate $"rydr + (r - g2)dg where C is the boundary of the
following region: D : {(r,g), 0 < r 3 1,1 < g I 3.

(4) Evaluate the contour integral l.rzr'd, where l(t) : t-2i* , t e
[0,2].

(5) Evaluate the integr ^l [ 
!-d,z wherel is the circle of radius" J.,t zz *I

2, centered a,t z: a, taken counterclockwise.

(6) Obtain a Laurent series expansion about z : 0 for the function
sinft22\

f Q) : T What is the order of the pole at z :0? What

is the value of the residue at the pole?

(7) Obtain a Taylor series expansion for f Q) : * vaHd for

lrl <I and a Laurent series expansion valid for lzl > 1.
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úz) sn,rw ìhc.tl lhe funcilon ft¿l = /2-Zz is dtf€renhobþ'

¿ teL z= X+r'$ .

f( **ig) = (x+r ç: 2cx+i g) = "'- 3'*2x9ù -2x-2 i9 :
+i(?.xq-zg)

tÅ(x,g) v(x,g)

"(Jx=2X-2 oVx=21

'llg=-23 "V$:2x-L
+{lrl¿reþce ox = Vg ond ü$= -Vx Ç"C aQ!. x afid $, so {lne

ftrncìr'on t is ôi('ßrenhoble fr:r ot\ x ônd g.

ß)euouÕFe $¡gdx + ( x- V')dV ,u¡here. c (s'\rre bomcrog

oÊ ilne bfo*tqg rcgtoo D -fC",g). O <xl tr /<g. 3 1
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/A) ObtOtn q. lo¡taent senes expnsrocr ob¡'rf z= c) Êr lhe

fi¡nct-ion fczl= =rl:tf) .r.rlhcl.+ is ì-tte ocd€r oÊì4rePore. at
z=()1. tÐhcr| iS fÌre vo-QrrQ oF lhe ecsidtre of the po\e7

' tczl =*,sin(tz') =å (t* - ç)i- ç' q?l )

3

'F hcrs a J¡ol. oÇ ordec 5 ctl lirre on'gio

"''[h€ residue ìs - $
CZ) obþuo o Togtcrr senrs expensÞn þr f,Cz) : àvaQid Foc

lzl<l ovrd a førrenÌ sents expensim voQ¡d foc \z\>\'
@ oO(i) 

f (z) - +_" = L(z')n= Lz," , \zl'.1 Ð \z 14 \
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lhis søcond e><pensìcn is vottd Fcrc \å,T . f ôc \z\' > I è\Zl> \




