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VECTOR FUNCTION
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EXAMPLE 2-13  Evaluate the integral [§ r?dr, where r> = x2 + y?, from the origin
to the point P(1, 1): (a) along the direct path OP, (b) along the path OP,P, and (c)
along the path OP,P in Fig. 2-20.
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EXAMPLE 2-14 Given F = a,xy — a,2x, evaluate the scalar line integral

J':F-de ¢

along the quarter-circle shown in Fig. 2-21.
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(a) A closed surface. (b) An open surface. (c) A disk.

EXAMPLE 2-15 Given F = a,k,/r + a.k,z, evaluate the scalar surface integral

gSSF-ds

over the surface of a closed cylinder about the z-axis specified by z= +3 and r = 2.
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EXAMPLE 2-16 The electrostatic field intensity E is derivable as the negative gra-

dient of a scalar electric potential V; that is, E = —VV. Determine E at the point
(1, 1,0).if
a) V= Ve *sin Z—y,

b) ¥ = E,R cos 6.
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The electric field here
does not diverge, and its
DIVERGENCE is non-
zero at this point, as
there is charge present
at the point, p>0.

The electric field does
not diverge and its
DIVERGENCE is zero
at this point, as there is
no charge present at the
point, p=0.
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o Front face : D = (D,+Ax,D,,D,)
o Right face : D = (D,,D;+Ay,D,)
o Top face: D = (D,,D,,D,+Az)
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o Left face :D=(D,,D,,D,)
e ds = (0, -dxdz, 0)

o Right face : D = (D,,D,+Ay,D,)
e ds = (0, +dxdz, 0)

o Bottom face :D=(D,,D,,D,
e ds =(0, 0, -dxdy)

o Top face :D=(D,,D,,D,+Az)
e ds = (0, 0, +dxdy)

o Back face : D =(D,,D,,D,)
e ds = (-dydz, 0, 0)

o Front face : D = (D,+Ax,D;,D,)
e ds = (+dydz, 0, 0)
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o//D.ds

= (D,,D,,D,).(0, -dxdz, 0)
+(D,D,,D,).(0, 0, -dxdy)
+(D,,D,,D,).(-dydz, 0, 0)
+ (D+Ax,D,,D,).(dydz, 0, 0)
+ (DD, +Ay,D,).(0, dxdz, 0)
+(Dy,D,,D,+Az).(0, 0, dxdy)
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EXAMPLE 2-17 Find the divergence of the position vector to an arbitrary point.
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EXAMPLE 2-19 Given A = a,x* + a,xy + a,yz, verify the divergence theorem over
a cube one unit on each side. The cube is situated in the first octant of the Cartesian
coordinate system with one corner at the origin.
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