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{Lx/ﬂﬂj@ Evaluate I 72 dz where the ends of C
C ‘

N and B (2, 4) given that Y 3
(i) C is the curve y =%, B (2, 4)

(i) C is the line y = 3x — 2.
Solution : (i) Along y = x2,

dy = 2x dx, X varies from 1 to 2.
A(1,1)

)
[ edz

C 0 S
= [(x+iy)? (dx+idy)
AB
= [@2-y?+2ixy) (dx +idy)
AB

2 2
= J' {(x2=x*) dx-2x3 2x dx)} +i j {2x (x2) dx + (x*—x*) 2x dx)

1
3 2 6712
_ == _ .5 | .4 X
_[3 x:'1+l[ 3}1
g 1 (e 64 1
= (3—32—3+1) +z(16—3 —1+3)

§—96—-1+3 _(48—64—3+1)

= 3 + 1 3

—86
=3 -6
(ii) Along y = 3x-2

dy = 3dx
-'-Izzdz - j(x+iy)2(dx+idy)
L AB
= _[(xz — y2 + 2ixy) (dx + i dy)
AB

I

2
[ {32~ (3x—2)2 + 2ix (Bx—2)} (dx + i3 dY)
1

2
= f(x2—9x2—4+ 12x + 6i x2 — 4ix) (1 + 30) dx
1
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2 —
= (1+30) [ [(-822 + 12x—4) +i (627 —40] ¥ = 3
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"Txample 4] Show that [(z+1) dz = 0 where C is the houndary
:

of the square whose vertices are at the points Z = )
=Lz=1+iandz=1i. ,
Solution : 1 et z = x+iy (1
oo )
dz = dx+idy y 2
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Let fG+)dz = L+ +13+1,
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t (1,1
I, = j(z+ 1) dz .\‘\1 ;
Ci C4 { A 02
= [O+iy+ 1) (d+idy
y) .
Cl (0, 0) - X
1,0)

Along C,, y =0, dy=0

dz = dx

Also along Cy. x varies from to 1 punEdy =0 )
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. ) (dx + idy) = £(1+iy+l)idy
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y X = l' = * ]
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13 - I(Z-#-]) dz
C3

il

I(x+iy+ 1) (dx + i dy)
C3

0
- j(x+i+l) dx
1

(Along C3,y=1;dy =0, i.e., dz = dx and x varies from 1 to 0]

2 0
B—+(i+ l)xl

= O—B+(z’+ 1)]
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i

1
= —5—1—1
G
-2 .. (6)
I4 = I(Z-l-l) dZ
C4

= f(x+iy+l)(dx+idy)
C4
0

f(iy+1) [ dy
1

]

[Along Corx=0,dx=0, gy = Ldy and y varies from 1 to 0]

0
T 0
= f(~y+i) dy = [‘2L+ iyj’l
|

< [3]
- 7*-1 =

B9 [ —

. A7)
Adding (4), (), (0), (7) we get,
I = ll+12+l3+14
313
=2-3 +2i-3 -i+% =1
=0
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[EXammc 5| Evaluate | sinz dz along the line 2
(
Solution : Givenz=0toz= 1.
e x+iy=0+0itox+iy=0+1i
Le., x=0, y= OQtox= 0, y= 1. 1.e., (O, 0) to (0, 1)
Now I Sin Z dz = j sin (X + ly> (dx + d)’)
C OA
z=x+iy, .. dz=dx +idy]
Along OA, x = 0, dx = 0 and y varies from O to 1.
i , [—cos iy |!
= jsiniy'zdyz i ; h
0
= —cosi+1 = 1-cosi
_Example 6| Evaluate ] et dz, Cis |z 1 =1.
C
Solution : Put z = el
dz = ie®do
' 2T i0 .
I etdz = j € e 40
C 0
. iele de = dx when 0 = 271-, v = 1
1 Y
= I e* dx 1

I
e

1 |z
. _ [exlll fO\ . X
/\}’J = el-—el:() \-#
, \‘_ s

mple 7| Prove that [zdﬁza = 2mi, where C is the circk
&4-/,_,' (‘
lz—al=r

Solution : The equation of the circle | z—a | = r can be write? 8

z—a = red g varies from O to 27

dz = rie®do p
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dz  Trrie do .
J: a J 0 'l()l(,
C 0
= 27i

:E‘;,nllwlc 8], Prove that f(z -a)"dz; = [ # —1] where C js the
C

circle l z =" ' =T.
Solution : Given | z—a |l =r .

. - — 10
1.€., <—a 4 re

dz = rieVdo
2T
J. (z—a)"d; = J’ Pt end . 0i0 o
8 0

27
= jn+1) J’ ei(n+1)6de

0

o 1)[65 (n+ 1)0 :lzw
= v i(n+1) Jo

1
= i [ei2(n+1)1r_1]

n+1

1+ 1
= [cos 2 (n+]) T+isin2 (n+1) T—1]

,.I1+1
= —7 [1+0i-1] =0

EXTde]ei)] Evaluate Il()g 7 dz where C is the unit circle
C
lz =,
Solutipn - | Z | =]= z=¢€Y, o dz= eV o
Lozl = el
= |cos O+ isin 04_'
- \/cos3 0+sinc0 = 1

Here g varies from O to 2.
2T

S [ logzdz = [ log (¢'0) - ie'?d0
C 0



- Zf i0 - ie® do [ log e¥ = x]
0

27 _
= - I 9 e’e (19
0
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[Using Bernoulli’s formula)

B 2T )
- _Lzrf +6121r_1

A

= 27” (&7[+ 1)—1-1

{21: 1_1]

[ 2T =cos 27 + isin 27 = []
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(Example 10] Evaluate | (2) 2 4 along the line y='§'
0
Solution : Let ; = X+ iy
L4z = dx+idy Y
- . ’
Z = x-iy | A(2‘213-i
(7)2 = (x-iy)? al
= 2.2~ ' 7
2+ Ty 2lxy
!(Z) dz . X
A
- I("2‘Y2-2ixy)(dx+ia!y) ‘ o
0
X 1
AlOﬂgOA’yz-z- o dy=_2_ dx

* Replacing y by % in (1)
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X X
= J'(xz—z'~2zx~§)(dx+i%)

0

[ -‘x varies from 0 to 2 along OA]

EXERCISES

2 4 y2) dx - 2xy dy] along (i) y = ¥ (ii) x = ¥*

(L1
I. Evaluate [ [(x

(0,0)
2 NN R
(iii) y = x*°. [Ans. (i) 0; (i) 3 (iii) 75 |
2+3i .
2. Evaluate f (z2 + 7) dzalong the line joining the points (1, ~1) and
1-i
64i - 103
2,3) (Ans. =5 ]
(4,0) 88
3. Evaluate [(x*+ y2) dx along the path y2 =4 - x. [Ans. S ]
0,2)
2.4) , .
% Evaluate | [(2x2 + 4xy) dx + (22 - ¥ dy] along (i) ¥ =
AR Ve 1y
(i) y = 3x - 2. [Ans. (1) 3 - ()73
5 -2+ o
. Prove that I (2 +2) 2 7 = -3- )
-2
(1,3) ) _ 2 ) y = 3x.
6. Evaluate J’ [x2y dx + (2 - y?) dy] along (1) Y = 30 (1
28
o0 9 (i) !

[AnS. (i) 770



