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SECTION A — (10 X 2 = 20 marks)
Answer ALL questions.

Each question carries 2 marks.

2

+

1.  Evaluate lim ad 5 ! .
-iz? +1
2
.zt +1
wdH9Gs : lim
Ao i 2841

2. Using rules of differentiation, find the derivative

of cos®(2z + 3i).
sl () elfsmars LwaL@SS cos®(2z + 3i) -en
UmSUIL_DL_& STeans.

3.  Find the image of a circle through the origin under

the transformation w = l
z

w -1 eremm 2 (HLTHSSen ppeld Hluden eufluinss
z

QFegyid eul' L SSlerm l9DLISMSE HTeTs.



4, Define a conformal mapping.

R QenThIGLD Senenouenl W CETTSSme euanFwim).

5. Evaluate I e—dz where C 1is the circle |2| =1.
z
C

z
. . L . e .
C eranug |2|=1 erammeIl L b  erefled j—dz—@‘r
z
C
LIS STeTs.

6. State maximum modulus principle.

QUL S5 CaTL_LITLIq EHET 6T(LPS)IS.
7.  Find the zeros of f(z) =sinz.
f(2) = sinz eramugen LellLIBISEN 6T SHTeHTs.
8. Define an isolated singularity for f(z).
f(2) -en gafl$s eupSang uanTwim.
9.  State Jordan’s lemma.
Cgriiraflen giowens CoHOEDS 6195,

1 —- 822
24

10. Find the residue of f(z) =

1_ 2z

f(z) =

24 CTOITLISHGIT TFFHENSHSH HITCHTS.
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SECTION B — (5 X 16 = 80 marks)
Answer ALL questions.
Each question carries 16 marks.
State and prove the chain rule for
differentiating composite functions.

Derive  Cauchy-Riemann equations in
Cartesian form.

@Qeenhg FTTLSmeT cuamsUI(Heusnamear &midla
eflglenw er(pd) Bimieys.

Camadl-fQwer  gwaur@smer  Srifedlwen
Y WSFamisemle Hmedlss.
Or

If f(z)=u+ivand wu-v=e"(cosy—siny),

find f(z) in terms of z.

Show that w(x, y) =sinhx siny is harmonic

and determine its harmonic conjugate.
f(z)=u+iv wHmd u-v=e"(cosy—siny)
eraflad z-av f(2) -emws Smeors.

u(x, y) =sinhx siny erenug @ engd Friy erenm

Blmiell 56 Qens G)enanTullenand &reTs.
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12.

()

(b)

©

(d)

If f(z) is analytic in a region D and if
f'(z) 20 in D, then prove that the mapping

w = f(z) i1s conformal in D.

Discuss the transformation w =+/z .
D eenp ugdHule f(z) eerug cuamspennF
gmruns 2 drarg wHmbd D-ulé f'(2) 20 ereafled
w=f(2) TGS Camigge @) awTralELD
senepoenLwsns D -6 @m&@LD eremm Hlmie]s.
w= \/; 6TEIM 2 (HLOMHMSESLI LIHD] 6T(LpS)Is.

Or

Find the linear fractional transformation
that maps the points 2z, =-i,2, =0 and
z; =1 into the points w;, =1,w, =i and
wy =1.

Discuss the transformation w =cosz.

2, =-1,2, =0 wpmID 24 =1 erery LeTaflsemer
w, =1, w, =1 wHmibd wy =1 erem YeTafls@Ensa
Camrsgl& QFebeyILd Crflwé Ylereor
2_(HLOMHDSENSHE HTEHTS.

W = COSZ GTaTm 2 (HLTHDESSLI LD 6T(LHSIs.
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14.

(a)

(b)
(©

(a)

(b)

State and prove the Cauchy-Goursat
theorem.

Camadl-Camrbev Canmsans erpdl Hlme,s.
Or
State and prove Morera’s theorem.
2? -1
(z+2)(z+3)

series if |2| >3.

Expand f(z) = in a Laurent’s

Qumflgredler Capméans et Hlmies.

BT SR
(z+2)(z +3)

eorpeanr GgTLyrs efleuflEsa]ib.

|2|>3 eTaml ey f(z) =

Determine and classify the singular points of
z

f(z) = :

e’ -1

State and prove Cauchy’s residue theorem.
f(2) = ZLl TGN eU(PLOLl  LjeTeflganend
o7 —
&at(h Ue&LILI(HSS)S.
GCaraglulen eréss Conmsans er(pd Hime,s.
Or
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15.

()

(b)

Find the residue of f(z) =222—+12 at its
z°—z-

poles.
State and prove Rouche’s theorem.

2z+1 . . . .
f(2) =———— ocemugen crésms IFa
2t -z-2

Sl(meull Lematlsartleh meurs.

Cyrédlen Cappses er(pd Hmes.

2m
cos? 36

Evaluate I _—
0 5—4cos26

2m 2
cos” 36
4 _cos”36
oBoAGs -([5—4cos29

Or

2
Evaluate .[ x7dx

(2 2)3 (a isreal and a >0).
-o\X” ta

w90 s _T—( ;jﬁ; )3

womb a >0)

(a ererug GuClwer
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