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THE DIVERGENCE 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.
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1. Cartesian Foam,
f f Fidydz + F,dzdx + F3;dxdy
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2. Evaluate ( HTH ITd PIV0Q) .
|| F-hds, ST F = yz2) - ¢) + yzk
S

S is the surface of the cube bounded by the
planes :
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3. Use Gauss's divergence theorem i to show
that :
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where the surface S is the sphere x> + y? +
2 _ g2 (GIRTTAE S, MaATx2 + y2 + 22 = a? )

m(\ bt \)oﬂv

Bl ol .



Stoke's Theorem (¥CThHUY) :'Statement:

The line integral of a vector function F
around any closed curve is equal to the
surface integral of curl FiEl@a over any
surface of which the curve is a boundary

edge.
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4.interior. Then
$ F-dr=[[. (VxF) ndS=[[ (curl F)-
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Cartesian form @I?ﬁq ).
j F-dr = f (iF{ + jF, + kF3) - (idx + jdy + kdz)
C C

— j Fidx + F,dy > dz = 0]
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ﬁ@XF)EC‘S 5. Using Stoke’s theorem, evaluate:
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where C is the square in the xy plane with
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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 aa—M and — |n R. Then
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ﬂ aN aMdd =¢ _(Mdx+ Nd
ox ay xay = C( X+ y)!

the line integral being taken along the entire
boundary C of R such that R is on the left as one
é md l H\(dg advances in the direction of integration.
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2t '*Jq‘ 6. Verify Green's theorem in the plane for
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N _ é"@s; 7. Evaluate by Green's theorem in plane
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S’F*dﬂ. 8.1f F=(x*-—y%)i+2xyj and r = xi+yj,
find the value of [F-dr around the
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