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CURL AND DIVERGENCE
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Equation (3.50) tells us that to find the curl of a vector at a point in that
vector field, we first consider an infinitesimal surface at that point and compute
the closed line integral or circulation of the vector around the periphery of this
surface by orienting the surface such that the circulation is maximum. We then
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For explaining the physical interpretation of curl using the curl meter.
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Equation (3.57) tells us that to find the divergence of a vector at a point in
that vector field, we first consider an infinitesimal volume at that point and
compute the surface integral of the vector over the surface bounding that vol-
ume, that is, the outward flux of the vector field from that volume. We then di-
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For explaining the physical interpretation of divergence using the divergence meter.

C. Stokes’ and Divergence Theorems
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With the aid of the curl meter, determine if the z-component of the curl of the
vector field A = (x? — 4)a, is positive, zero, or negative at each of the follow-
ing points: (a) (2, =3, 1); (b) (0,2,4): and (c) (-1, 2, —1).

Ans. (a) positive: (b) zero; (c) negative.

With the aid of the divergence meter, determine if the divergence of the vector
field A = (x — 2)%a, is positive, zero, or negative at each of the following
points: (a) (2,4,3):(b) (1,1, —1): and (¢) (3, —1.4).

Ans  (a)zero; (b) negative; (c) positive.

Using Stokes’ theorem, find the absolute value of the line integral of the vector
field (xa, + “3ya_) around each of the following closed paths: (a) the perime-
ter of a square of sides 2 m lying in the xy-plane; (b) a circular path of radius
1/%/'7 m lying in the xy-plane: and (c) the perimeter of an equilateral triangle of
sides 2 m lying in the yz-plane.

Ans. (a)4d; (b 11 ()3



