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Lessonf - ELECTRIC POTENTIAL DUE 10 A POINT (v)

If a charged object is in an electric field, it has electric potentja] ener
(E._); in other words, work was done on the charged object to Move j
ple) 7

into its current position, and it now has the potential to move in hy fielg

Earlier, we discussed gravitational potential energy in a non-unifory,
gravitational field. The equation that described this gravitationa] Potenti]

energy is
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Recall that calculus was necessary to derive this formula.
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We encounter the same problem again. In a yniform electric field (such a
ists between charge allel plates), work dong in moying a charged |

object placed in this uniform field is equal to.the electrical potential energy ‘\
Wa@and this is equal to the area under the gmf)h‘

clow (the arca of a rectangle).
~
Work done against an electric force = F.d = gEd \
i W=s
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In the ngn-uniform clectric field caused by a point charge, the electric
potenfial energy can not be found as easily, but the reasoning is the same.

Work done in moving a charged object in this non-uniform field is equal 0

the electrical potential energy gained and this is still the same as the ared
under the graph.
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:Jsti)ng calculus, this area (the electrical potential {cr can be de‘ermincd
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Lesson 3
_ ial (V) is defined as the electric i
E W potential energy per unit
e

/E%’) (q = charge of test object) E
l'z
: i

: ition, we can derive the equati oL
£rom this definitio quation ch 2

Deri\’aﬁon:
E;(c)
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The test charge cancels out, so we are left with the charge of the object
producing the electric potential.

Note: The electric potential at a point is defined in terms of the moving of
apositive charge. Therefore, ¥ can be positive or negative.

We sometimes want to find the electric potential between two points.
The electric potential between two points is the potential difference.

ie.,Given two points, A and B, the potential difference between

Aand B is:
Vs = e = Va A\}
|
Potentia] difference Electric Electric
between poins potential potential
AudB atB atA

When We talk of the potential at a point, we are actually talking_about the
I;‘“}"a! difference between that point and infinity. The potential at
ity is assigned a value of zero.
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—Electric Potential Due to A Point
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ELECTROSTATICS—Lesson 3
. harge, the kinetjc .
lectric force works on a test ¢ ; 'C energy ;
cht;}: ctl;)cofcﬁu_al encrgy decreases. If the poten.tlal energies betweenc::,
points A and B are E,.,, and E,,, then the difference in Potentia] gy,
denotes the negative work done.
(Ep(cBl B EMM)) A Won
VBA = VB _VA = q q
Example . '
Calculate the potential at point P given the following diagram:
3.0pC 5.0cm P
1
O 40.0°
50.0°
QC/
p 5.0 cm
2 o
4.0 uC 3
=20 uC
Solution
Find the potential due to each charge
V= kg,
h
N-m?
(9.00x 10° TJ(&OX 107°C)
P T e e
5.0x107
=5.40x10° v
v, -k,
2™
q N . m2
9
[9.00x 10 C\z (4.0 10~6C)
70 X lOﬂZ m
=5.14x10° v &J
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' (potentials due to negative charges are negative)
Add potcntials (Note: potentials are scalars)
TR s | "
_ (s40% 10° V) +(5.14x10° V) +(-3.60x10° V)
_69x10° V
Eﬂmple 1 Sov %
How much work is done against an electric field produced bya2 g(uc
arged object when an 0.025 pC charge is moved from r = 3.0 c.m to
= ]0 Cm?
Solution
Find potentials at each point
kg
b= er‘f/
It ‘(C)’
g >
9 N 2 m2 =6
9.00x10 e (2.5%107°C)
i (30x107 m)
=750x10° V
kg
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W =3 sty Y - " Zas
Wl W Wi Ag
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=(2.5x10™ C)(2.25x10° V ~7.5x10° V) N1 b
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ELECTROSTATICS—Practice Exercises
PRACTICE EXERCISES
i «
/ -
Formula: V= kg \J - ce AE{. 2 n E \N:AEP \A\J
r ?’.-t v \%i
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1. What is the potential at a distance of 6.0 cm from a 2.5 pC charge?

% 0Y2.5x07®)
T R A L

————

. 9 0,0b

| Tagpn . =L

—

2. What is the potential at a distance of 25 cm from a —2.5 uC charge?

\’:\(\(.(jz::;)—b) = -—q_O)(\OL‘V \/

3. How much work is done against the electric field produced by a 5.0 nC charged object when a
2 -0.030 pC charge is moved fromr =45 cm tor =15 cm?

N= g = (- e
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= Qi (swg™® 0.03x|o"’)("' — =\ = D:BBb
( X X 0.3 o.M3 N (D.Oxu)sj\/

w. A pr@gn is released 2.0x10™"'m_from the centre of a 6.4x10™*C fixed charged sphere. Whatis the
(n* ., speed of this proton when it is 0.50 m from this centre?
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Lesson 3—Practice Exercises

Three charges are located on a line as shown below:

A,DO P 3(@«)0( e
§( G’AWJ 470 4-os0ic VES ‘(SV’W
T Tl e & 8 eq v

dﬁl {}J IOCm

Find the potentlal at point P.

e
\\bh&: K b 0 EL———--BHO ) M‘p :/j,OXlD’-\/

O‘DWM 0.\3S™ 0.235w% sty

¢. Three chargcs are located at the corners of a rectangle as shown below:

s

- O»J ! b.0¥)*+ (0067
vo@ _arel A ! 0.0bm
c ) 0 6.0 cm O_'L 1 O =0.\lm
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Find the potential at point P.

K!\x\o’b) K (32107 + K(qx\()'b)
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W oy G LR W R
Es‘ EP = Ep + E (2 ;5 EK .
7./The centres of two alpha particles are held 2.5x 10" m apart, then they are released. Calculate the
speed of iacP;lpha particle when they are 0.75 m apart. 07\ MOuA o >

h=0tm A, = 1%

=4 .\)ﬂD \‘L"s’r {—-\ mu’ \V(\s \( :
A "

8(qx15)(3 NS “) (E‘{i— 53’1-\0‘13‘ = ;l,?)xg_

N'= s
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t/n moving a 3.00 pC charge at a constant speed from point A to point B, 4.40x 10° r;l of work is
done. If A and B are 2.4-cm apart, what is the potential difference between A and B

s U403y y‘ fout = M qqt

b= 3vio® & qu\J s 00 | AV \/
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