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Example 33

Consider three point charges located at the corners of a right triangle
as shown in Figure, where g1 =g3 =5.0 uC, g2 =-2.0 uC, and a =0.10
m. Find the resultant force exerted on g3.
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The repulsive force Fi3 makes an angle of 45° with the x
axis. Therefore, the x and y components of F5 are equal,
with magnitude given by Fizcos 45° = 7.9 N,

Combining Fi5 with Fss by the rules of vector addinon,
we arnve at the x and y components of the resultant force
actung on gy

F3I=FLEI+FHI=?;QH+ [—QGH}=—11H
Foy = Fisy + Fosy =T9N+0=T79N

We can also express the resultant force acing on g5 1n unit-
vector form as

Fs = (—1.1i + 7.9j) N



Example 3b

A charge g1 = 7.0 uCis located at
the origin, and a second charge g2
=-5.0 uCis located on the x axis,
0.30 m from the origin. Find the
electric field at the point P, which
has coordinates (0, 0.40) m.
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: 5 e (7.0 107°C
Ey =k, |q2| (8.99 x 10° N-m*/C?) [ :

ry (0.40 m)=?
=30 % 10° N/C
|"?1£ o a5 = 1079
Ey = k,—= = (899 % 10° N-m*/C* *
2=k 5= ™) T 050 m)?
= 1.8 X 10° N/C
The vector Ej has only a y EDIIIFI-DHEI'IL The vector Es has an
X component gﬁ-en by Es cos 8= —Eg and a nEgaLmE by
component given by — Ky sin § = ;E'-_;r . Hence, we can

E‘]'{PF'E'ES- the vectors as
E, = 3.9 X 105§ N/C
E, = (1.1 % 105 — 1.4 ¥ 10°j) N/C
The resultant field E at Pis the superposition of E; and Eq:

E=E, + E,= (1.1 X 10% + 2.5 x 10°j) N/C

From this result, we find that E makes an angle ¢ of 66% with
the positive x axis and has a magnitude of D7 > 10 N/C.



Example 4

Figure shows three particles with charges g1 = +2Q, g2 =-2Q, and g3 =
-4Q, each a distance d from the origin. What net electric field is

produced at the origin?
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Charges g1, g2, and g3 produce electric field vectors E1, E2, and E3
respectively, at the origin, and the net electric field is the vector sum E
= E1 + E2 + E3. To find this sum, we first must find the magnitudes and
orientations of the three field vectors.



We next must find the orientations of the three electric
field vectors at the origin. Because g, 1s a positive charge,
the field vector it produces points directly away from it,
and because g, and g, are both negative, the field vectors
they produce point directly ftoward each of them. Thus, the
three electric fields produced at the origin by the three

charged particles are oriented as in Fig. 22-7b. (Caufion:
Note that we have placed the tails of the vectors at the

point where the fields are to be evaluated: doing so de-
creases the chance of error. Error becomes very probable
if the tails of the field vectors are placed on the particles

creating the fields.)
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Example 6

How much work is done (by a battery, generator, or some other source
of potential difference) in moving Avogadro’s number of electrons from
an initial point where the electric potential is 9.00 V to a point where
the potential is -5.00 V? (The potential in each case is measured

relative to a common reference point.)



AV=—140V and Q=-N_e=—{602x10% ||160 =107 |=-963 x10* C

W | ’
AV = o o W=0QAV=(-963=10° C)-140 J/C)=[ 135 M]
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Kapasitansi



Example 2. Equivalent Capacitance

Find the equivalent capacitance between a and b for the combination
of capacitors shown in Figure. All capacitances are in microfarads.
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Example 3.

Capacitor 1, with C1 = 3.55 uF, is charged to a potential difference VO =
6.30 V, using a 6.30 V battery. The battery is then removed, and the
capacitor is connected as in Fig. to an uncharged capacitor 2, with C2
8.95 uF. When switch S is closed, charge flows between the capacitors.
Find the charge on each capacitor when equilibrium is reached.

N




go= C,V,=(3.55 X 1076 F) (6.30 V)
=22365 X 1076 C.

When switch S in Fig. 25-11 is closed and capacitor 1 begins to
charge capacitor 2, the electric potential and charge on capaci-
tor 1 decrease and those on capacitor 2 increase until

Vi=V, {equilibrium}).
From Eq.25-1, we can rewrite this as

@ _ 4 (equilibrium).

G G

Because the total charge cannot magically change, the total
after the transfer must be

g1+ g2 = gy (charge conservation);
thus q2= qo — 41
We can now rewrite the second equilibrium equation as

qy  qdo T 4
G c

Solving this for ¢, and substituting given data, we find
g, = 6.35 nC. (Answer)

The rest of the initial charge (g, = 22.365 1 C) must be on
capacitor 2:

q, = 16.0 nC. (Answer)
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Ex 4. The Resistance of a Conductor

Calculate the resistance of an aluminum cylinder that has a length of
10.0 cm and a cross-sectional area of 2.00 x 104 m?.

Repeat the calculation for a cylinder of the same dimensions and made
of glass having a resistivity of 3.0 x 101° Om.



7, i 287 % 10 % (2 m} [ 0100 m )
= — B -m i
Py 2 00 3 10— m2

= 1.41 x 10771}
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R=Pﬁ

£

0. 100 m

= (3.0 % m'ﬂwmj[

1.5 = 10 £}

2.00 x 10~ m>

|
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Ex. 5 The Resistance of Nichrome Wire

a. Calculate the resistance per unit length of Nichrome wire, which has
a radius of 0.321 mm.

b. If a potential difference of 10 V is maintained across a 1.0-m length
of the Nichrome wire, what is the current in the wire?

The resistivity of Nichrome is 1.5 x 10° Om



A=ar = 7{0.32]1 X 1073 m)* = 3.24 ¥ 10~ " m*

R p 15x10°%0-m PR
= — ———— ' 1Tl
¢ A 3.24 % 107" m* /

AV 10V
I= = = 22ZA
R 4.6 11
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Ex 6. Power in an Electric Heater

An electric heater is constructed by applying a potential difference of
120 V to a Nichrome wire that has a total resistance of 8.00 Q. Find the
current carried by the wire and the power rating of the heater.



Solution Becanse AV = IR, we have

AV 120V
= = 15.0A

J = — —
R 8.0 12

We can hnd the power ratng using the expression
P =IR:

P = IR = (15.0 A)2(8.00 £2) = 1.80 % 10°W

P = 1.80 kW
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