
Ans.ctd.

Since f (x , y) = x2y and g(x , y) = x , it follows that

�
C

x2ydx + xdy =

�
R

[
∂

∂x
(x)− ∂

∂y
(x2y)]dA

=

� 1

0

� 2x

0

(1− x2)dydx

=

� 1

0

(2x − 2x3)dx

=

[
x2 − x4

2

]1
0

=
1

2
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Ans.

Since f (x , y) = (xy + y 2) and g(x , y) = x2, it follows that

�
C

(xy + y 2)dx + x2dy =

�
R

[
∂

∂x
(x2)− ∂

∂y
(xy + y 2)]dA

=

�
R

[(2x)− (x + 2y)]dxdy

=

�
R

(x − 2y)dxdy

=

� 1

0

� x

x2
(x − 2y)dydx

=

� 1

0

[
xy − y 2

]x
x2

=

� 1

0

(x4 − x3)dx =

[
x5

5
− x4

4

]1
0

=
−1

20
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Ans.
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Qn.9

Ans.
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Gauss Divergence Theorem

Theorem

Let F = fi + gj + hk be a vector field with the functions
f , g , h having continuous first order partial derivaives at all
points in a solid region H having volume V whose surface S
is closed and bounded. Then�

S

F .n̂dS =

�
V

∇.FdV

where n̂ is the outward unit normal to the surface S .
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Ans.ctd.

On S3, y = 0,F = x2i − xzj + z2k , n̂ = −j ,F .n̂ = xz

�
S3

F .n̂dS3 =

� a

0

� c

0

xzdzdx =
a2c2

4

On S4, y = b,F = (x2 − bz)i + (b2 − xz)j + (z2 − bx)k , n̂ =
j ,F .n̂ = b2 − xz

�
S4

F .n̂dS4 =

� a

0

� c

0

(b2 − xz)dzdx = acb2 − a2c2

4
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Qn. 5
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Ans.
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Qn.3

Use Stoke’s theorem to evaluate
�

S
curlF .n̂dS where S is the

part of the surface of the paraboloid z = 1−x2−y 2 for which
z ≥ 0 and F = yi + zj + xk

Fig.
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Problems

Use Stoke’s theorem to evaluate
�
C

F .dr , where
F (x , y , z) = 3zi + 4xj + 2yk , where C is the boundary
of the paraboloid z = 4− x2 − y 2
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