
LECTURE NO 15 &16

Gradient of a scalar function

Del operator is given by = i

x + j y+ k z =

grad = i x + j y+

k z = i x + j

y + k z

grad = = i +
j + k

x y z
Div (Divergence of a vector function)

If A = a1i + a2j + a3k , then

div A = .A = i x + j y+ k z .(a1i + a2j + a3k)
a1 a2 a3

div A = .A = + +
x y z

Note that
(a) the grad operator acts on a scalar and gives a vector
(b) the div operator acts on a vector and gives a scalar.

Example 4: If A = x2yi xyzj + yz2k, then find Div A.
Solution:



Div A = .A = (x2 y) (xyz) (yz4 )= 2xy xz + 2yz
x y z

Example 5: If A = 2x2yi 2(xy2+ y3z)j+3y2z2k, determine .A i.e. div A. Solution: A=
2x2yi 2(xy2+ y3z)j + 3y2z2k

.A= ax + ay + az = 4xy 2(2xy+3y2 z) + 6y2z = 4xy 4xy 6y2z+6y2z = 0
x y z

Such a vector A for which .A = 0 at all points, i.e. for all values of x, y, z, is called a solenoid
vector. It is rather a special case.

Curl (Curl of a Vector Function)
The curl operator denoted by A, acts on a vector and gives another vector as a result. If A=
a1i + a2j + a3k then curl A= A.

i.e. curl A= A= i x + j y+ k z (a1i + a2j + a3k)

i j k

= x y z

a1 a2 a3

A= i ay3 az2 +j az1
ax3 + k ax2 ay1

Curl A is thus a vector function.
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