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Electromag Note For AEC Fever

Electric charge can be measured using the lnw for the forees between charges (Conlomb's
Law). Charge is a scalar and is messured in coulombs . The coulomb is actually defined
in terms of electric current (the flow of electrons), which s measured in amperes’; when
the current in & wire is 1 ampere, the amount of charge that flows past a given point in the
wire in | second is 1 condomb, This,

Lampere = 14 =15

As we now knew, when chirges are transforred by simple interactions (i.e. ribbing), it
i n negatioe charge which is transferred, and this charge is in the form of the fundamental
partiches called electrons. The charge of an electron is L6022 « 107" C, or, using the
definition

€= 160177 = 107" C

the electron's charge is —¢, The proton has charge +¢. The particks found in nature all
have charges which are integral multiples of the elementary charge « ¢ = ne where
nom i, 21, 42, . Beeause of this, we say that charge i quantized

Thee mnss of the electron is

iy = 0100 107" kg
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L. What is the total charge of 75,0k of clectrons? mave oy
The mass of one electron i 9.11 « 107% kg, so that s mass M = T5.0kg contains

M (T5.0kg)
—— __ m B2 1Y o
me (901 = 103 kg) A Sheckrons
The charge of ane electron is —e = — 160 « 107" C, so that the total charge of &
electrons is:

Q= N(-c} = (8.23 = 10M)(~1.60 x 107" C) = -1.52 x 10" C

2. How many electrons would have to be removed from o peony to leave it
with & charge of £1.0- 107 C7?

From Eq. 1.1 we know that ns cach electron i removed the penny picks up a charge of
+L60 < 10-1* 0 So 1o be left with the given charge we need to remove N electrons, where
Niw i

N Tltal (1.0« 1077 C)
. & (LB = 10-1%C)

=G62x 10",
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Electromag Note For AEC Fever

Coulomb’s Law gives the foree of sttraction or repulsion between two point charges. 17
two point charges ) and gy are separsted by o distance ¢ then the magnitade of the foree of
repualsion or attraction between them is

D ere = 80876 0P gt

F=

This is the maguitade of the force which ench charge exerts on the other charge (recall
Newton's 3" law), The symbol & as wsed here has 10 do with electrical foroes; it hs nothing
o dbs with amy spring constants or Boltzmann’s constant!

1f the charges gs anad gy are of the same sign (both positive or both negative) then the
force is mutnally repulsive wod the force on each charge points ooy from the other charge.
If the charges are of opposite signs (one positive, one negative) then the force is mutually
attractive and the force on each charge points toward the other one. This is illustrated in
Fig. 1.1.

The constant k in Eq. 1.3 is often written as

o

=T Ve 0=88019x10 2
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4. A point charge of +300 « 10°*C is 120cm distant from a second point charge
of <150« 10°*C, Calenlate the magnitude of the force on each charge. s 22

Being of opposite signs, the two charges attrocf one another, and the magnitucde of this
foree i given by Conlomb's law (Eq. 1.3),
F = k 'hflﬂ,'
r

o (300 3 104 C)L50 = 10-4C)

= O ) e 10T N

Each charge experiences a foree of attraction of magnitude 231 N,

wutosaU

4. A small sphere A carries a charge of +1204C. Calenlate the magnitude and dirction of thel
foree which it exerts on a second small sphere B ca ng & charge of =300 uC if the distano)
between them is M0cm.

A
A 2
—_— 3

+1LS il “300 L

The magnitade of the foree is t e given by

1 ballasl

ixeg 2

(120 % 10~
(0.

= (0% 10"

= 360 x I0°N
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» eati o third clinrge be placed

IC aud 0 050 pC chinrge are

it exporioncs no net fores?

placed 18em apart. Wh

—

—_—
———
A "% 3

If & third charge, gy, bs placed in between the two original charges, it would not be pessibib)
for it to experience a net force of zero sinee the force due to both charges would point in th
saune directbon.

For a pasitive gy, the repalsive foroe due to the 4.5 pC charge would point in the positive
direction, The attractive force due to the -0.53C charge would also paint i the positive 4
direction.

Similarly, a pegative gy would experience an attractive foree doe to the 4.5 pC charge, point
10 charge would als

b in the negative x direction. The repulsive fosce due to the o
peoint in the negative  direction.
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The only possibility i for the thind charge g to be placed bevond the -0.5pC, Let this
charge be o distanee r away from 8. Tl foree Fy doe to the -0.5pC charge on g, is

and Fy due to the 4500 charge on ¢y s

P N U
Imr (DB + 1)

Fy

At the nentral point (with o wet force of zero), Fjy nmst be egqual o Fy:

Fy = Fa
L (Sx w0ty 1 (05 % 10"
T dzey (LIB+) ey a2
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