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* 1.2.1 Cartesian Coordinate System:

a) Unit Vectors:
* P(Xa Y Z) I'\W4

ol dz Z
* Right-handed system : % E‘;{y
- - X X
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* b) Position vector:

Z

r=xa,+ya +za, .,
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* ¢) Vector from P,(x,.y,.z,) to P,(x,.y,.7,):
? P,(Xy, Y25 2,)
Ii/

quxv Yo Z;1)

___________

_______________________________

5, =(x, —x)a, +(y, _yl)ay +(z, —z))a,
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* < Examples: P1.8

Given : A(12, 0, 0), B(0, 15, 0), C(0, 0, —-20).
a) Distance from B to C ?

=|(0-0)d, +(0-15)a, +(-20—0)d, | = 25

b) Component of vector from A4 to C along vector from B to C ?

= Vector from A to C: fAC = —125X — 205Z
~154,-20a, -33, -4a,

= Unit vector from B to C: 5BC — —

25 8

e (Fyo e )i = 9.6, —12.88,
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* 1.2.2 Cylindrical Coordinate Systems:

* P(r, @, 7) 2

)
=
>
‘N’X
"
Q|
<_-

= A=A a +Aa,+A.a,

* Right-handed system : X
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* 1.2.3 Spherical Coordinate Systems:

* P(r, 8, ¢)

= A=Aa +Aa,+Aa,

* Right-handed system :

d, a¢ d. .
*Note:
. X

r 6

—

= Spherical:

N

EM-Ch1_2

{

Qo

—
aI'S

= Cylindrical: { Elirc }
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* 1.2.4 Conversion of points between co. systems:

Cartesian Cylindrical
4
= \/xz + y2
(X,y,Z) — < ¢:tg_ll
X
\ 2 — 2

X=rcos¢g

y:rsin¢ > <¢=——— (7’,¢,Z)

Z =Z y
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* 1.2.4 Conversion of points between co. systems:

Cartesian

(x,),2)

- B
X =rsinécosg
y=rsin@sin ¢

z=rcosf )

Spherical

)
F=axt 4+t + 2

:><

2 2
_I_

Hztg_l \/x 4
Z

- == (7,0,9)
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* *Example: Determine x, y, z ?

Note: x = r cos ¢ X = r sin dcos ¢
y = rsin ¢ y = r sin @sin ¢
Z = Z Z = rcos 6

D1.7 (a) (2, 51/6, 3) In cylindrical coordinates

7 .

x =2 cos 5n/6=—/3

}43+1=2 e

STU6

y=2sin5m/6=1

z=23 X
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* *Example: Determine x, y, z ?

Note: x = r cos ¢ X = r sin dcos ¢
y = rsin ¢ y = r sin @sin ¢
Z = Z Z = rcos 6

pD1.7 () (4, 47/3, —1) in cylindrical coordinates ?

x=4cosd4r/3=-2
| JE+12 =4
y=4sin47/3=-2+/3 -
z=-—1
ANG
»
4173
X
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* *Example: Determine x, y, z ?

Note: x = r cos ¢ X = r sin dcos ¢
y = rsin ¢ y = r sin @sin ¢
Z = Z Z = rcos 6

D17 (¢) (4, 27/3, 7/6) in spherical coordinates ?

N Z A
x:4sin—2” cos = =3
3 6

y=4sin2—ﬂsin£:\/§>\/9+3+4:4 2”/3;;
3 6 6 /'

X |
2:4005%:—2 4
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* *Example: Determine x, y, z ?

Note: x = r cos ¢ X =
y = rsin ¢ y =
< = < < =

r sin dcos ¢
r sin @sin ¢
rcos 6

D1.7 (d) (\/g, /4, r/ 3) in spherical coordinates ?

x=~8sinZcosZ =1
4 3

y=\/§sin§sin7§=\/§

z=«@cos§=2

\

- J1+3+4=+/8
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