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Chapter 1: Vector Analysis

v Vector Algebra

v Differential Calculus

v Integral Calculus

v Curvilinear Coordinates

v The Dirac Delta Function

v The Theory of Vector Fields
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Vector Operations

m Addition is commutative: /T + § = § + /T

(A+B) (B+A)
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Vector Operations

a(ﬁ+§)=aﬁ+a§

s A" B = /ABcosH

J

m Dot product is commutative: A -

m Dot product is distributive: A - (
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Vector Operations

letC=A—B , and calculate its dot product with itself

(A—B)-(4A-B)
B

This the law of cosines

s AxB = ABsind n

m Cross product 1s distributive: A (§ LG ) = B ARG
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Some rules
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Vector Operations

Find the angle between the face diagonals of a cube

cos B = % — 6 = 60° ‘ (0.1,0)

xy(1,0,0)
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(1) Scalar triple produci:
Ay Ay

D
0

* @. o > Chapter 1: Vector Analysis

BERZEIT U;IIVERSITY 1.1 Vector Algebra


https://students-hub.com

(ii) vector triple produci:
| /AX(BXC)I= B(ARG) = C(AB)l This the BAC-CAB rulc

Chapter 1: Vector Analysis
1.1 Vector Algebra
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Position, Displacement and Separation vectors

T XX Yy
T

N =y Zz = =

Al ="dr = dxx Ay dzz
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Field point
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How do vectors transform?

Ay = Acosf;A, = Asin0

A, = Acos @ = Acos(6 — ¢)
= A(cos 6 cos ¢ +sin 0 sin ¢)
= A, cos¢p + A, sin¢

A, = Asinf = Asin(6 — ¢)
= A(sin 6 cos ¢ —cos 6 sin ¢)

= A, cos¢p — A, sin ¢

Ay 0 0 1\ /Ay
y | = ( cos¢g sing O) 4,
. —sing cos¢p 0/ \A
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