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Vector differential operator: V

_ 0 ?
+ V= z+—]+ k—‘_+1ay k&

* The operator V is known as ‘Nabla’
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The Gradient: V¢ D13

* Let¢p(x,y,z) be defined and differentiable at each point (x,y,z) ina
certain region of space. Then the gradient of @, is defined by

_ (0., 0d0 ., O 09, 09, 09
V"b:(&"ay" k) =—1 ]'6‘ k

19EET201/FT Mrs.B.CHRISTYJULIET AP/EEE



The Divergence: V.V A

o Let V =V,i+V,j+ V3k be defined and differentiable at each
point (x,7y,z) in a certain region of space.
* Then the divergence of V, is defined by

vove(Lis Loy (V'+V'+Vk)—av1'avz'aV3
_6xl'6y]'(')z SRR dx 9y 0z

N.B.: V-V defines a scalar Field
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The Curl: V XV s

 Let V=V i+V,j+ V3k bedefined and differentiable at each
point (x,y,Zz) in a certain region of space. Then the curl of V, is defined by

VXVE(;—xi+%j+%k)x(vli+V2j+V3k)
i j ok
o a o
“lox oy oz
i Vo 13

N.B.: V X V defines a vector field
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Some properties
i j k

_|o o @ Vs  AVy\ . [(9Vs Vi . . [(dV, OVy
1L.VXV= ox dy 0z _(ay az)l (ax az)]+(ax 6y)k
2.Vx (A+B) =" x A3+ Vx B

3.V-(¢pA) = (Vi) - A+ ¢p(V- A)
4.V X (pA) = (Vo) X A+ ¢p(V X A)
5.V-(AXB)=B-(VxA)—A-(VXxB)

7.VX(V-4A) =0
8.V-(VXA)=0
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Problem 1: If ¢(x,y,2z) = 3x*y — y>z4, find V¢ at the point (1, -2,-1)
Solution: Vg = (aa—xl+—]+ k) (3x%y — y3z%)

_ 0 n o 2 2 2
= i—-(3x%y yZ)+Jay(3xy y>z%)+

0
k— (3x%y —y°z%)
= 6xy i + (3x% —3y%z%) j—2y3z k

Vo =6(1)(-2) i+ {3(1)* -3(-=2)*(-D?}j

(1,—-2,—1)
-2(=2)°(-D k
= —12i—9j—16 k
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Problem 2: If A = x“z i — 2y>z%j + xy“z k,
find IV - 4 at the point (1,-1,1).

Solution:

0 . d .
VA—(E +ay]|

0
0z

k) - (x%zi—2y3z%j + xy*z k)

_ 0 (.2 d 3.2\ 4 9 2
= 5; (X72) + 2 (=2y°z%) + - (xy“2)
= 2xz — 6y“z% + xy?

v-A| =211 - 6(-12(D)? + (1)(-1)2
(1,-1,1)
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Problem 3: If ¢ = 2x3y?z*, find V-V¢g.

Solution: V¢ = (:—x | + %j + % ) (2x3y%z*)

_ .0 3.2, 4 . 0 3.2, 4 J 3.2, 4
—lax(nyz)+]ay(2xyz)+kaz(2xyz)

= 6x%y%z i+ 4x3yz*j + 8x3y?z3 k
Then,
0

_ _ (9 . 09 . 0.\ 2.2 : 3., 4 3.,2,.3
V V¢_(axl+ay1+azk) (6x°y“zi + 4x°yz*j + 8x°y“z> k)

_ 0 2,2 0 3.4y 4 0 3..2, 3
—ax(6x y Z)+ay(4x yZ )+az(8x y<z°) c

o

= 12xy%z* + 4x3z* + 24x3y?%z>
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THANK YOU
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