Chapter one The Vectors

1-11 The v Operator

The V is a differential operator can be written in it's component as in the

following:

V=iV, +]V, +kV,

1-11-1 Scalar Product of V operator
If Aisa vector
A= Ai+A j+A K
Then
V.A=(iV, +]V, +kV,) . (Ai+A J+A k)

VA +VA +VA =0 A A
Y ot ot ot

The quantity V. A called the divergence A (div A)

1-11-2 Vector Product of V Operator

For v=iZ +]Q+ kO . A= Ai+A j+A Kk We define the vector
ox "oy oz g
product of VX Aas:
A oA A ~ OA
U A i@ Ry s 0AL OA, L OA,OA,
oy oz 0z OX OX oy

The vector quantity Vx A called the curl A
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Example(1)
What is the angle between A =3i + 7k and B=—i + 2j+ k (dot product)?
Solution:
A =3 B, =-1
A, =0 B, =2
A =7 B,=1

AB=AB, +AB +AB,
=3(-1)+0(2)+7(1)
=4

A=A +A) +(A,)

=./58

B|=4/(B,)"+(B,)’+(B,)’
=12 +2° +1°
= J6
A.B=|A||B|coso
AB 4
Cos 0= =
AB /586

0=77.6° {the angle between two vector }

Question (1)

For vectors A=3i —4j+7k and B=—i+j+4k find

A+B, A-B, AxB, AB ??



