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?
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am f(-1) = 2m/ ) _
o ‘j+\
zdz " 1
-1, Evaluate | ——___ D | ey
valuate CG-z=2) Cislz-21
Solution: : - + 8 ,
(z=1z=2) (z=1D (z-2)
B=2A=-l]) s
s = 2 e /m(z.s.m
(z=1(z-2) (z2-2) (z-1) (1.5, w
[z = 2 lies inside and z = | lies outside] :
J"_dz=o
Cz-1
I zdz =J- 2zdz
C(z=1)(z-2) ‘Cz-2
1 ¢ f(2)dz
= va=4, =2
f(a) 2m’IC(z-a)a 2, f(2)=2z
f(2)=4

I zdz .
C(z-1Xz-2)
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3, Evaluate I where Cis 1 z|=3. (JNTU 2006 Nov.)

(z+ )
Solution: z=-2liesinside 1 zI=3
According to Cauchy's intcgral formula

f"(a) = j s (j;(z):)z] , [f?) = 2¢a=-2)

f@=2+¢,

(@) = 2t + 2¢

f2)=0
.[ ze'dz
c

=0.
(z+2)°

4

b4
4. Evalvate jc[e—:-i»( i)z]dz.whcrc C:lzl=2
Z ZTi

(JNTU 2004 May, 2004 Nov., 2006 Nov., 2008 April/May)

Coele Al efd g e
Solution: IC[? + o i)z]dz = Ic 3 - Ic .

=1, + I, (say)

I
According to Cauchy's integral formula

@=L o =ea=0)

T (z-ay
O lies inside C
f"@) =€ and f(0) = 1
[
c 7
L
According to Cauchy’s imcgral formula
f(2)dz

fa) = i L_. 2-a)? [a = i, z = ~i lies inside C]
fD) =2, f'(z) = 42 and f'(-i) = 4i



M= om C(z+1i)?
4
zdz
= 87
JC(z+i)2
je:+ < dz =m - 8r
Clz (z+i)? '

(z’ -sin 3z)dz
3

6. Evaluate Ic with C: | z | = 2, using Cauchy’s integral

.
2

formula. (JNTU 2005 April, 2005 Nov., 2007 Feb., 2008 Nov.)
Solution: According to Cauchy’s integral formula

f(2)dz
(z-a)

f"(a) = -;;J‘ [f(z)=z3—sin3zanda=§]

£<2,z=-’2£liesinsideC:lzI=2

2
f"(z) = 6z + 9 sin 3z

f”(%) =3n-9




d
8. Evaluate c:z(_zl—)i! where Cis | z1 =2 using Cauchy’s integral theorem.
Z e
(JNTU 2005 April, 2006 Aug., 2008 Nov.)

I dz _ e'dz
Cet(z-1° “C(z-1)
z=1lliesinside C: 1 z1=2

D) =€+
According to Cauchy’s integral theorem
1 ¢ f(2)dz -
py Ic(z_a) = fla), [a = 1]
w1 f(2)dz
e I(z-t:)’
Q=" ) =¢'

Solution:

(z=1" e

I etd:
c

4
; . dz
12. Using Cauchy's integral formula evaluate =
= * I"(z-i-l)(z—i)z
ellipse and 9x2 + 4y? = 36. (JNTU 2004 Nov.)

where C is

4
Solution: J' z dz . o9
Cz+1D(z—1) '
2 z%dz = J- z%dz R
CA+(z+D) CA+D(z—-D (-2, o e 6
1 z'dz Lz =1
ME Crmr
Splitting into partial fractions (0. 3)
z = —1 and z = i lie inside 9x% + 4y = 36
According to Cauchy’s integral theorem
. f(z)dz
o)==l
1 f(z)dz ’
= f(a)
2xi J-C' (z — a)? s
=2 a=-1Lf-1=1La=ifD)=1
f(2) = 42> and () = —4i
| z'dz T T 527 + 1 _2xi(—ai)
Cz+Dz—D* A+ A+ a+i

__ 87 _axa-d.

=




~

dz

] ) here
17. Evaluate using Cauchy's theorem «[c P bt 25 W |
C:lz-(3+4) =4 (JNTU 2005 April)
Solution: According to Cauchy’s integral formula
| ey [ S22
w10 | o
z =3 + 4i is inside C - | |
(x=3) +(y-4) =16
= =3 aiy .
4 -3+4i-2
= (z-3+4¢')3

3/

3 ) = = ——
S %D 256

f 5 L =2lfi(——3i =_3Il‘

€(z* — 6z +25)2 256) 128°
etdz N
19. Evalm cm WhefeClS'Z'=4.
(JNTU 2004 April, 2006 Nov., 2008 ApriV/May, 2008 Nov.)
Solution: 1 A B c D

(22 + 7%)? =(z+m‘) +(z + mi)? +(z-m')+(z-ai)’

i 1 i _ 4
[""27-”"&""?‘"‘“’- 4,,]

A(z = )z + 7i) + B(z — mi)* + Cz + 7z — 7i) + D(z + 7i)? = 1
Put

z=1d.D(2m‘)3=landD=——l—

ar’
Put

= —m, (2m)°B = 1 and B = -?
Comparing the coefficients of z°

A+C=0
Comparing the constant terms

~n3%A - 2B + n3%C -Drn? =1

73C - A) +

= ],

2
2




Yy zI e'd ~ ]
]c(zuf)?"m’ C(z+mi) 4n*°C(z+mi)
i e'dz
* 419]C(z—m)-4trzlc(zém)2
o) = & fim) = € = -1, fi-m) = e™ = -1]

~According to Cauchy’s integral formula
f@dz _, f@dz _,
| D= fa), [ g e

(z- a) z-a)
[ L8 o ym, | LY
Cz-m)  “Clz+m)
J e'dz - I ed =-2m
C(z - m) C(z+m)




2
Cos 7z dz

22. Evaluate where Cisl z1=3 b Cauch‘sintegml

Clz-1)z-2)° y y

(JNTU 2003)
Solution: ! =A+B+C+D
@-)z-2 -1 (z-2) (z-2) (z-2)
A =Lim 1 ==
z-ﬂ(z_Z)

o 1
C'E»’?Z[(z-l)]“'

D =Lim L =
=2(z-1)

cos mz’dz j. o xz’dz o o xz’dz

Clz=Iz=-2)* ‘¢ (z-1) ¢ (z-2)

'I cos mz%dz " cos wz’dz
€ (z-2? Yo (z-2)

According to Cauchy’s integral formula

f™@y2mi = n! c({_(;:;fﬂ-

a =1, flz) = cos % 1) = -1

J- cos wz dz = -2, =2
c (z—-1)
I cos wz’dz _ 27, f'(z) = —2nz sin 72, f(2) =0
-2 r
O ) = —arat con e — 2w sin 72, £7@) = 167
cos wz dz _ J’ i ”zz‘:z =—1671i
oo M-
cOSs ﬂzzdz =2m + 2m + 0 — 16713i
Je (z—(z-2)

= 4mi(1 — 47°).



23, Evaluate 9”_5‘3'15 Cislz-11=8.

€ (z+2i)} :
Solution: z= —Zx is inside | z—11=8. \
B fiode . .
f(a) = - Ic(z a a=-2i
fiz) = 32* cosh 2, i\J
f(z) = 32* sinh z + 62 cosh 2 AR

f'(<2i) = 12 sinh (-2i) - 12i cosh (=2i)
= — 12ih (sin 2 + cos 2)

3 d
: j g el = 247 (sin 2 + cos 2).

(z +2i)2
@ Evaluatc (z = 3)dz where C is
C(z%> +2z+5)
(@ lzl=1 b)) lz+1=-il=2
(JNTU 2004 May)

(c)lz+1+:'l=2.
Solution: 3 ! =— 1 ——— 1 '
22 +2z+5 4di(z+1+20) 4i(z +1-2i)

(a) z=-1-2iand -1 + 2i both lie outside C

Ic (z—-3)dz a0

C (22 +22+5)
C=lz+1-il=2

(b)
_1 + 2i is inside C whereas —1 — 2i is outside C.
J‘(Z -3)dz_ _
(z+1+20)
(Z‘3)dz (z 3)dZ
J‘(2-4-1—21')(1.-1»1-0-2:) ‘[(z+l—2:) i 1)
f) =z~ /
a=-1+ 2:’
fa)=-1+2i-3=-4+2i
= f(2)dz
fla) = 2’1"""(4’.—0)
(z=3)dz _-1¢ (z=3)dz _-1
-"C(Z2 +2z+5) I(Z +1-2i) oc ai (Zm)(—4+2,)

=n(2-1)



€ lz+1+il=2
-1 + 2i is outside whereas 1 — 2i is inside C. 1.2) ¥
J. (z-3)dz =lf (z-3)dz
C(z2+22+5) 4i’ (z+1+2)
I (z-3)dz —0.
(z+1-2i)
a=-1-2i,fl)=2-3

X
(x+ 1)2+ (y+ 1)2=4

= 2;1 Ja é_(z_)f,;
J’ z—3ydz 1 _ '
C(2+2z+5) 4i 2mi(—4 — 2i)
= —-m(2 + i).

14
32, Evaluate I {7 o where C is the curve enclosing z = 1.
¢ (z-1)"
Solution: z =1 is inside C.
According to Cauchy’s integral theorem

w3 f@dz
f“(a) = m.jc——— a=1

-0
f)=¢+3f@=¢+LfQ)=¢ ()= ad f"(1) = ¢

_[ (e* +7)dz L mie
¢ - 3



]
=
-
"
12| w2

L)

Solution: L_m - I [
¢

1
(-1 @) - l)}i~

_f dz
g S oy

zdz )
— = -] ide
IC(:H) 2 inside C

. fl) =z
According to Cauchy’s integral formula

i 1 J‘f(z)dz

2m?C(z-a)
zdz )
D=1 oy =2
z=LA)=1LA)=1
[ man
C(z-1)
2
Ic(z D% oxi+2mi=0.
(-1
3 2
34, Evaluate jc“ ”( *f)‘;'"" where C is | z | = 3 using Cauchy's
z—
integral formula. (JNTU 2004 Nov.
Solution: f)=2+2+2-1

According to Cauchy's integral formula
f(2)dz
= a=]
e Ic(z-a)3 ‘
= | lies inside C
f@=32+2+2,f"@)=6z+2
ff(1)=8
3,219,
I (" +2 +223 l)dz=8m'.
e (=1




' 36. Evaluate chid:—), where Cislz 1= 1.
4+ 70"

Solution: = -—% lies inside C.
According to Cauchy's integral formula
C(z—a) 4
i) =z and f'(2) = ze* + €




