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Electric Flux Density(D) and Electric Field Intensity(E)

Electric flux density 1s electric flux passing
through a unit area perpendicular to the
direction of the flux.

ELECTRIC FLUX DENSITY (D )
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LEARN AND GROW
Charge distribution at any point in space can be measure in term of electric field intensity

Of simple electric field E .
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A new vector quantity define by D
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Electric flux density D is also called
displacement vector D
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The electric field Intensity at a point is the
force experienced by a unit positive charge
placed at that point.

ELECTRIC FIELD INTENSITY

Itis also called electric field strength its unit is volt/meter
AAAAAAAAAAAAA Found by coulomb's law
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Magnitude of electric field intensity E due to fix charge Q at the test charge q
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Magnetic Flux Density(B) and Magnetic Field

Intensity(H)

Magnetic flux density(B) 1s defined as the
amount of magnetic flux in an area taken
perpendicular to the magnetic flux's direction.

magnetic field strength = flux density
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The Magnetic field intensity(H) 1s a ratio of the
MMF needed to create a certain Flux Density
(B) within a particular material per unit length of
that material.

o MMF = NI
I l current H=NIL
source B=0/A
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Circular Cylindrical
Coordinates

p=Vx+ y, ¢=tan‘1£, z=1z

X =pcosp, y=psingd, z=2z
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Spherical
Coordinates
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x =rsinfcos¢d, y=rsinfsing, z=rcosf
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Given the vector field A, cosé —sind 0|[A
[Ay] = [sinq& cos ¢ 0]!A¢]
A

H = pzcospa, + e ? sin%ad, + pa, 0 0 1| A,

at point (1, 77/3, 0), find

A, sin@cosd cosfBcosd —sing || A
A, | = | sinfsin @ cos.B sin ¢ coso (| A
(a) H- a, cos 0 —sin 6 0 |[ Ay

) HXa,

(c) The vector component of H normal to surface p = 1

/ A
. coo0 &n—sinﬁ Qg

A
51’6094’ b - 5ingp g © Oz =

(d) The scalar component of H tangential to the plane z = 0
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A

Given the vector field [

A, cos¢ —sing 0|4,
A | =|sing cosdp 0f| A,
A, 0 0 1([A,

H = pzcospa, + e? sin%ad, + p’a,

at point (1, 77/3, 0), find

A, sin@cosd cosfcosd —sing || A
A, | =|sinfsind cosf sing coso (| A
A,

(a) H:a cos @ —sin 0 0 || Ag
(b) H X a,
(c) The vector component of H normal to surface p = 1 4 °\y~ 7"6/
(d) The scalar component of H tangential to the plane z = 0 0_‘ wé 3 ZNaSa
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If A = 3a, + 2a, — 6a,and B = 4a, + 3a,, determine

. A, sinfcos¢d cosfcosdp —sing || A
(2) ? B T v A,| = |sinfsind cosOsing cosdh || A
(b) | AXB

cos 0 —sin 6 0 || Ag
(c) The vector component of A along a, at (1, 7/3, 57/4)
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Vector Calculus (Cartesian Co-ordinate System)

1. Differential displacement is given by

dl =dxa, +dya, + dza,

2. Differential normal surface area is given by

dS = dydza,
dxdza,
dxdya,

3. Differential volume is given by

dv = dxdy dz
Q/dz lzk
dy & a;
L0 TP 2%
a, dy
! -y (a) (b) (©)
>y
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Vector Calculus (Cartesian Co-ordinate System)

1. Differential displacement is given by

dl=dpa, + pdpa, + dza,
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and illustrated in Figure 3.4.
3. Differential volume is given by

2. Differential normal surface area is given by

dS = p de dz a,
dpdza,
pdpdda,

dv=pdpdddz
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Vector Calculus (Spherical Co-ordinate System)

2. The differential normal surface area is

dS = r’sin6 df do a,
1. The differential displacement is rsin @ dr d¢ a,

rdrdoa,

dl =dra,+ rdfa, + rsinfdgpa,

3. The differential volume is

I
dv = r*sin 6 dr d6 d¢
pdo =rsin 0 dp
F4
A
d,\ » rsin 8d¢ a, rsin 0d¢ A
A
L dr
rdé g
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Calculate the circulation of
A =pcospa, + zsinda,

around the edge L of the wedge defined by 0 = p = 2,0 = ¢ = 60°, z = 0 and shown

in Figure 3.12. (P/Oa
9 =
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The Del Operator

Gl aald . 10| g
Yor 10 *rsind oo
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(Gradient

The Gradient of a scalar field V is a vector that represents both the
magnitude and the direction of the maximum space rate of increase of

V.

be expressed in Cartesian, cylindrical, and spherical coordinates. For Cartesian coordinates

VvV oV oV
VV=-—a +——a, +—a
ox dy 0z
for cylindrical coordinates,
aV 10V oV
Vv =— ——,ayt+ —a, (3.29)
ap p 3z
and for spherical coordinates,
w=a st Y (3.30)
ar T r a0 ™" rsing dp % '
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Divergence

The divergence of vector A at a given point P

is the outward flux per unit volume as the A bhod b
volume shrinks about P, \ J / ?
0A \ / % °p
0A 0A <= ° = —— O e
A VA= >4 —2 4 = b4ty
WA 0x oy 0z
Y
™ 1 o 1 0A;  0A, (a) (b) (c)
V-A=—— (pAp) — +
P dp p ad’ 0z FIGURE 3.15 lllustration of the divergence of a vector field at P: (a) positive

divergence, (b) negative divergence, (c) zero divergence.
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Curl

The Curl of vector A 1s an axial (or rotational) vector whose magnitude
1s the maximum circulation of A per unit area tends to zero and whose
direction 1s the normal direction of the area when the area 1s oriented to
make the circulation maximum.

a

max

n

fLA°dl
curlA=V><A=( lim
AS—0 AS
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