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Pt e SECTION-A (10 Mar )
SRR ~ Answer ALL questions. . . !

R ALL quest1ons carry EQUAL marks (10 X 1 = 10)

o When the hmrt of the. functlon 1(z) exrsts as ztends Zy: then the hmlt has REIT o
o "(1) umque Value T e (u) drstmetvalue f-_’f;";; RN MER S

{\'

(lll) none (IV) Real Value R . ;

- ilf 5 f— u+1v be an. analytlc functlon m a regron D then the v is. :
(1)con3ugate harmomc R -j (11) partral order St

.1(1'11) real constant L - (). None j?; S

- Statement I f | f (t) Idt < ‘ f f (t)dtl where f (t) 1s a contrnuous complex valued functron

de:ﬁned on [a, b].’ Statement II f f (z) dz =';-— f f (z) dz Whrch of the above 'f B o
;statements is not true‘? ’_' RETR S N R Ly
- Ialohe RERS e (11) 1 alone
o "';-(111) Both 1 and 11 '}_ (1v) Nerther 1 nor I
;! -V When f (z) is analytlc 1n51de and on C and zo is any lnterror of C then f (zo) = 8

O S S () s S@ g Ll

(1) mt fC (Z—Zo) A (11) m fC (z Z)
B f(Z) TR
(ru) Zm fC = )dz (1 ). me (Z_ZO)

. .» ’The Taylor serres eXpansron of f(Z) aboutthe pomt 7610 is called the L ..Serles s EINRCY
(1) Maclarm S R (11)Power "_ o T
o Lo ;";(m) COHStant ' ". ‘:" P .(1v) None R I

o 6 The Maclarum seties 1s s Lo f O

.‘if(:( ) z V'f :; ( 1) f(z)—' fm( ) z i e

An=0 . s ER A : .
'v_.If f(Z) is not analytlc at a then a is called a i ;‘; S

(1)Regular ek R TIeL _~f'(u) Smgular pornt
{(_ili)x‘Cri‘t‘ical_ pomt IR o _(1v) Zero Pomt , :
Let a be an 1solated srngularrty for f(z) then a 1s called a.. .;. - Srngularrty If the prmcrpal part

off@)atz=a has no terms el G
R ](1) Poles - U '_; R (11) essent1a1
(i) Removable sk f- - (w) None

;:.;;Another name ofa pole is -~ - e P R O
0 @point. o (i) order B i_(i'i._i).cuﬁ"? i (IV)NOHG SRR
) Find the resrdue ofcotz at 7= 0 is S e e SRR e,

w0 RO - (‘iy)j_Noae S

A Answer ALL questrons ST T SITAC
L f ALL questlons carry EQUAL Marks (5 x5 25) Cine o

. If f(z) —'- = then prove that llm f(z) does not exrst



o 13 A If C is the posmvely orrented clrcle |zl 2 then ﬁnd f(z) -—-——— . '-.3;';'

f ) 15 Determrne the order m of each pole and ﬁnd the correspondmg resrdue B

; ..f Z 2eie( / <9<77) Of the clrcle |Z| 2 fromz 21 toz 21 |

‘ '::‘i.}-.v":_Evaluate the _[ iz'dt o

State and prove Lrouvﬂle stheorem L : . f-

Evaluate j

8 ‘;_f_{.Derrve Cauchy - Rremann equatrons

- If a ﬁmctron f(z)‘ u(x y) + 1v()r, y) is: analytrc in a domarn D then prove
. that its. component functions u'and v are hannomc 1n D T S _'~* o
L State and prove Cauchy Goursat theorem ' LT e

b "?State and prove Taylor 5 theorem , .
L :State and prove Cauchy S re31due theorem

g 5 Evaluate j X

. pgz -
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If f (z) O everywhere m a domam D then show that f(z) must be
constant throughout D ‘ : ‘

e

Frnd the value of the 1ntegral I— I Z dz when C 1s the nght hand half L PR

xl6 -

_,,,vo., R

where C 1s the pos1t1vely orrented e1rcle lz -2|

z—srnz

md the resrdue at z 0 of the funchon

. Z :.“',‘ R

xsmx dx

Flnd the Cauchy prlnc1pal value of the mtegral j + 2 + 2
X

| Answer ALL questrons | S
ALL questrons carry EQUAL Marks (5 X 8 40)

QR o

“OR. -

Use an antlderrvatlve to evaluate the mtegfal _l g dz, where the B SR S

e l." -

':5'»i,r'mtegrand is the branch zy «/— e/ (r>0 O<9 <21t) . RRTEES -
a _:_:"'.State and prove cauchy Integral formula R ST

OR.

O If 2 a functron f is analytrc everyv)here in the ﬁrnte plane except for a ﬁmte number of L
smgular pomts mterror to a pos1t1ve1y oriented s1mp1e closed contour C then prove that'v: L

L eemmre [ fﬁ]

: ’»?»If a functron fi 1s analytrc and bounded in some delet nerghborhood o IR
L 0< |z — Zol <€ of a pornt zq If f 1s not analytlc at zo, then prove that 1t has a removable L
R :_smgulanty there ‘ AR




