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BASIC CONCEPTS

1. THERE ARE TWO TYPES OF
CHARGE: POSITIVE AND NEGATIVE

2 OPPOSITE CHARGES ATTRACT,

LIKE CHARGES REPEL .

3. ELECTRICALLY CHARGED OBJECTS
ATTRACT NEUTRAL OBRJECTS.

4 ELECTRIC CHARGE RESULTS FROM
THE REMOVAL OR ADDITION OF
ELECTRONS.

S.ELECTR

C C

HARGE 1S CONSERVED.

6. CONDUCTORS ALLOW CHARGE TO

FLOW, |

NSU

_ATORS DO NOT.



COULOMBS LAW

"THE ELECTRIC FORCE IS DIRECTLY
PROPORTIONAL TO THE ELECTRIC
CHARGES AND INVERSELY
PROPORTIONAL TO THE SQUARE
OF THE DISTANCE SEPARATING

THE CHARGES.
F.:ELECTRIC FORCE(N)

kx| K ELECTROSTATIC
CONSTANT
(Q00 |0 )

q.9: ELECTRlC
CHARGES (C)
r:DISTANCE BETWEEN
THE CHARGES (m)

1 COULOMB IS THE CHARGE OF
62 x |0" ELECTRONS.
ELEMENTARY CHARCGE : CHARGE OF

1 PROTON/ ELECTRON
le*gmore = 16010 C




EXAMFLE
WHAT 1S THE ELECTRIC FORCE
RETWEEN AN ELECTRON AND A
PROTON SEPARATED BY 529|107 m?
COMPARE THIS TO THE
GRAVITATIONAL FORCE BETWEEN
THEM.

me =11 %10 " kg

me =161 * |O k9




EXAMPLE
WHAT IS THE NET ELECTRIC FORCE
ON'CHARGE 0.7

9a=*+1+0 n






ELECTRIC FIELD
THE ELECTRIC FIELD 1S THE AREA
AROUND A CHARGE \WHERE
ANOTHER CHARGE FEELS THE
EFFECT OF THE FIRST
"THE ELECTRIC FIELD [S EQUAL
TO THE ELECTRIC FORCE PER
UNIT CHARGE .

—— E ELECTRIC FIELD @
=-5 | B EECTRIC FORCE (M)
o “ELECTRIC CHARGE (C)

'FOR A POINT CHARGE

F=k=| E :ELECTRIC FIELD &)

Kk :ELECTROSTATIC
CONSTANT

G00 0™z
ELECTRIC CHARGE (C)
* DISTANCE ()

THE DIRECTION OF THE ELECTRIC
FIELD IS THE DIRECTION IN WHICH
A POSITIVE CHARGE WOULD MOVE.




-ELECTRIC FIELD PATTERNS ARE
LINES USED TO DESCRIBE
ELECTRIC FIELD.

'ELECTRIC FIELD LINES BEGIN
ON POSITNE CHARGES AND
END ON NEGATINVE CHARGES.
THE NUMBER OF LINES
ENTERING OR LEAVING A
CHARGE 1S PROPORTIONAL TO
THE CHARGE.

-THE DENSITY OF LINES AT A
GIVEN POINT IS PROPORTIONAL
TO MAGNITUDE OF THE
ELECTRIC FIELD AT THAT POINT.

SINGLE POINT CHARGE

~J \l/
/ﬁ< /T\




TWO LKE CHARGES

NP AN R N VAN 7%
EAYAVIRAVAN

TWO OPPOSITE CHARGES

N
TN




FELECTRIC POTENTIAL ENERGY

THE ELECTRIC POTENTIAL
ENERGY ASSOCIATED \WITH TWO
CHARGES SEPARATED BY AN
NFINITE DISTANE IS ZERO

HOW MUCH WORK 5 REQURED) 0 BING
5. RO 0510 A DSTANCE 7

R=o0d2
®"_"“"""— - _E,}b_®
q.@ _______ q D <§ORCE INCREASES
C o) bk E.ELECTRIC
PN T OTENTIAL ENERGY(J)
k ‘ELECTROSTATIC
CONSTANT
Q00 *I0™ &
q.9: ELECTRIC

CH ARGE 5 C) MUST INCLUDE

M DISTANCE BET\/\IEEN
THE CHARGES (m)




EXAMPLE
TWO PROTONS ARE INITIALLY

SEPARATED BY A LARGE DISTANCE.
AT WHAT SPEED MUST ONE
PROTON TRAVEL TO COME A

DISTANCE OF [xI0™m FROM THE
OTHER™

me =61 * IO-T’ k9




ELECTRIC POTENTIA

- AND\O

TAGE

ELECTRIC POTENTIAL IS THE

ELECTRIC POTE
UNIT CHARGE .
STUNIT: VOLT (V

V-1 PO

NTIAL E
)

VELECTRIC
ENTIAL (V)

E.ELECTRIC

NERGY PER

POTENTIAL ENERGY ()
q ‘ELECTRIC CHARGE (C)

'FOR A POINT CHARGE

k “EL

V=k+| V:ELECTRIC
POTENTIAL (V)

ECTROSTATIC

CONSTANT
(400 *|0™ &)

ELECTRIC CHARGE (©)
* DISTANCE (m)



ELECTRIC POTENTIAL DIFFERENCE

(OR VOLTAGE) IS THE DIFFERENCE
IN ELECTRIC POTENTIAL BETWEEN
TWO POINTS.

'ABATTERY CAN BE USED TO
CHARGE PARALLEL PLATES.
THE ELECTRIC FIELD BETWEEN
PARALLEL PLATES IS UNIFORM

++++++++++++

- _av| EELECTRIC
4|~ FELDY
AV: POTENTIAL
DIFFERENCE
BETWEEN PLATES (V)
d :DISTANCE BETWEEN
PLATES (m)




LEXAMFLE

DETERMINE THE ELECTRIC
POTENTIAL AND ELECTRIC
THE CENTRE OF A SQUARE OF

CHARGES Q A

-IELD AT

ND SIDELENGT

HR?




EXAMFLE

A PROTON IS RELEASED FROM REST
BETWEEN TWO CHARGED PLATES
AS SHOWN. DETERMINE THE FINAL
SPEED OF THE PROTON.

300V 100V




