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GREEN', GAUSY'S ANDSTOKE'S THEOREM
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1. Evaluate [.F-dr where F =zi+ xj+ yk

and C is the arc of the curve r = cos ti +
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2. Find the total work done in moving a
particle in a force field given by F =3 xyi —

ﬁdhzgf(‘%)dt 5zj+ 10x k.
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SURFACE INTEGRAL

57 Any integral which is to be evaluated over
a surface is called a surface integral.




NOTE :
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1. If R be projection of S on xy-plane then
d dxdy
Ty

2. If R be projection of S on yz-plane then
dydz
ds = v

3. If R be projection of S on xz-plane then
ds = dxdz
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e Flux across a surface (T4l Us & ARIR
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THE DIVERGEfNCE THEOREM OF GAUSS.

The surface integral of the normal
component of a vector F taken over a closed
surface is equal to the integral of the
divergence of F taken over the volume

enclosed by the surface.
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where n is the outwards drawn unit normal

vector to S.




Cartesian Foam,
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_555 <{dv 5. Evaluate (ﬂﬂ?ﬁm :
' ﬂsF'ﬁds'mF=4xz"—yzi+y=k
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ﬁljb@z 3) % Odz S is the surface of the cube bounded by the
s (2 | dxd planes :
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6. Use Gauss's divergence theorem i to show
that :
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where the surface S is the sphere x% +y% +
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Stoke's Theorem (RTTSHHUY) :'Statement:
The line integral of a vector function F
around any closed curve is equal to the
surface integral of curl Fiaken over any
surface of which the curve is a boundary
edge.
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7.interior. Then

$ F-dr=[[. (VxF) ndS=[[ (curl F)-
dS '




Cartesian form (&'Iﬂh )
[ F-dr = f (iFq{ + jF, + kF3) - (idx + jdy + kdz)
C c

= f Fldx - dey [ dz = 0]

C
iﬁfﬁ=k,6ﬁ:
f(VxF)-ﬁdS =f (VX F)-kdS
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8. Using Stoke’s theorem, evaluate:

(I THY T SYIRT HIP A JTd HITo19) :
fc xydx + xy*dy,

where C is the square in the xy plane with
vertices respectively :
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(1,0),(=1,0),(0,1);(0,1)
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GREEN'S THEOREM IN THE PLANE.

Let R be a closed bounded region in the x-y plane
whose boundary C consists of finitely many
smooth curves. Let M and N be continuous
functions of x and y having continuous partial

derivatives a_ and — m R. Then

aN aM
ﬂ dxdy =¢ .(Mdx+ Ndy),

the line lntegral being taken along the entire
boundary C of R such that R is on the left as one

o Yl



9. Verify Green's theorem in the plane for
] (x% — xy3)dx + (y? — 2xy)dy
C

where (C is the square with vertices
(0,0),(2,0),(2,2),(0,2).







10. Evaluate by Green's theorem in plane

[ (e *sin ydx + e *cos ydy)
c

where C is the rectangle with vertices

(0,0), (m,0), (m,37), (0,57).
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11. If F=((x*—vy%)i+ 2xyj and r = xi + yj,
find the value of [F-dr around the
rectangular boundary x=0,x=q,y =
0,y = b.
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