!'_ Chapter 1:

Vector and Field
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* 1.1 Vector Algebra

a) Vectors (A) vs. Scalars (A4):
" Vector: Magnitude and direction, Ex: Velocity, Force
= Scalar: Magnitude only, Ex: Mass, Charge
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:h b) Unit Vectors

* have magnitude unity denoted by symbol ‘a with subscript.
EREREN
= Useful for expressing vectors in terms of their components
E=E, +E +E, =E(xy.zt)a, +E/(x)y,zt)a, + E,(x,y,zt)a,
- A Aa +Ap) +Aa,
A

A A2 FAT4A
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* ¢) Dot Product:

= s a scalar

A.B=A4B +A,B, + A,B, =A.B.cos0 ,

A. A=A’ A
Oap

Y wi

= Useful for finding angle between two vectors

/gé A
OABZCOS_1 (A. )(AB)/

\
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d) Cross Product:

—

—

" is a vector, is perpendicular to both A and B

Ax A =0

ai
Ax B =4,
Bl

%
%)

4,
b,

as
A, | =
b,

Right-handed scew rule

= Useful for finding unit vector perpendicular to two vectors.

EHE = AR sin H.n"'..ll En
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* e) Triple Cross Product:

= js a vector :

" in general :

Kx (]_3)>< E)

Ax(BxC)#Bx(CxA) # ax (Kx ]S)
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= js a scalar :
%
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* < Examples: D1.2

D1.2: Given: A =3a, +2a +53

woll
II

a, +a,—
a, +2a, 353

@l
II

a) Compute A+B-4C 2
=(3+1-4)a, +(2+1-8)a, +(1-1-12)a,

— 54, 124,

:>‘A+B—4@‘=\/25+144:13
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* < Examples: D1.2

b) Compute A+2B-C 9
=(3+2-1d, +(2+2-2)a, +(1-2+3)a,

=4a, +2a, —4a,

The unit vector: = 431 i 2?2 — 433
4d, +2a, — 44|

:%(251 +4a, —253)
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* < Examples: D1.2

D1.2: Given: A = 351 + 252 +a,

¢) Compute A.C 2 =B*1)+(2*2)+(1*3)=10
d) Compute BxC ?

—1|=5a,-4a, +a,

EM-Ch1_1

10


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

* < Examples: D1.2

D1.2: Given:

A

wol!

@

3a, +2a +53

a, +a,—
+2

UJ
Q|
w2

¢) Compute A.(f}xé) ?

3 2
1 1
1 2

1
—1
3

=3(3+2)+2(-1-3)+1(2-1)=8
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