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Definition of Gradient, Divergence, Curl

Gradient
e “The vector which gives both the magnitude and direction of the maximum spatial
rate of change of a scalar function is called the gradient of this scalar function”
e Operates on a scalar
e Results in a vector

Divergence:

e “The divergence of vector A is the net flow of the flux of vector A out of a small
volume, through the closed surface enclosing the volume, as the volume tends to
zero.” :

e Operates on a vector

e Resultsin a scalar

e The curl of A is the circulation (line integral) of the vector A per unit area, as
this area tends to zero and is in the direction normal to the area when the area is
oriented such that the circulation is maximum.”

e Operate on a vector

e Result on a vector

Definition of Electric Field and voltage

Electric Field:
e force exerted on a positive unit charge (1C)
e direction of the field is the direction of the force

Voltage:
e Voltage at a point is the work done in moving a unit positive charge from an
infinite distance to that point
e Voltage difference between two points A and B is the amount of work done in
moving a unit positive charge(1C) from A to B.

* Engineering Electromagnetism by Ida
* ECE 220 course webpage



Electvic Fitdd Due 1o Potat Clowsp

o ((;u'—'&%-cl‘l)‘l‘;l

—\
s/
e

Q1 = X

O (uwfomlofs Law

Pur o tharge af P2
- -—

F: - Ez &2
L

J
Ez = f-‘-" :"'-&'
Al E’lkﬂé.aif-'»lz'

§5 A§ =N b= electic fmx c{tsnéiiy_

4

y 3 ) toial (')w‘u_g)c' Enclpsed by the¢ Spheré
§T-dS ==



seamenlo | TH Mo =4 wi? T..%'—

mw)ufl& Frua Ih—rwg;% Ane o o wire

7

in-Jl'mT( ltma WiV

ﬁ Hadt = T encleset
¥

S

e i ptequnl

3
Tz R

N

o1
B g = 2%
M R



