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Field of an infinite plane sheet of charge
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Field and charge within and without a conductor.
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Q: Explain the similarities and differences between Newton’s law of universal
gravitation and Coulomb’s law.
Similarities: A force of gravity is proportional to the product of the intrinsic
properties (masses) of two particles, and inversely proportional to the square of the
separation distance. An electrical force exhibits the same proportionalities, with
charge as the intrinsic property.
Al Ay 1<l) 5 98 Laginy ALialdl)) Adlival) 2 ja poa LimiSe undii g ccilapeand) (o O] aa ol Andlad) 5 68 o
& ghaad) pudi
Differences: The electrical force can either attract or repel, while the gravitational
force as described by Newton’s law can only attract. The electrical force between
elementary particles is vastly stronger than the gravitational force.
5981 Ladd Gdad i ()Say (i (oI Lglua g LaS Al 868 () s (B« AL gl s La) Al gl B 5AL (S
Anial) 358 (e G (s 581 (A A oY) cilaseal) G Al g

QOROVOROVOROVOVOROVOROVOVOVOVOROVOROVOROVOVOOOVOOOVO®O

lany e @halEHY b yeSH) Jlaall Ja sl2Q: Explain why electric field lines never cross..
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a0, (899%107 N-m?/C?)(7.00107 C)(2.00x 10 C)
F =k, %= - =0.503 N
: r (0.500 m) :
§ 9 2 {2 -6 . — %
F ok il (8.99x10° N-m?2/C2)(7.00 ><l120 C)(4.00x107 C) oI
3 r (0.500 m) :

D03 cos60.0°41.01cos60.0°=0.705 N
.003sm60.0°-1.01sin60.0°=-0.436 N

e
I

F=(0.755 N)i—(0.436 N)j=[ 0.872 N at an angle of 330°
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kq (899x10° N-m?/C?)(250x107 C)
| <) _ .

r- a-

E, =

®OOOVOVOOOVOOOVO®O

kg (899x10° N-m*/C?)(6.00x107° C)

r2 (d+1.00 m)’

E2 = [2}
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Equate the right sides of (1) and [:2]|

to eet (d+1.00 m)* = 2.40d°>

o
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or d +1.00 m = +1.55d
which yields d=182m

or d=-0.392m.
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The negative value for d is unsatisfactory because that locates a point between the charges where
both fields are in the same direction.

Thus, d =| 1.82 m to the left of the —2.50 #C charge ‘ .

Example:
ve AY s x =1 m e lalal, il ) e (e i se 211C e laia (ks (pifiad
Al el o 58l 22 L p= 0.5 m ~ie y axis Chball jsaae Ao AL Sl Jad) cual -] x =1 m
y=0.5 m e y axis y el e A35-3,00pC L) e
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Solution :

y —~—( 0, 0.500 m)
E Y/ E
2.{&0‘\: — 200
uC 5 Are U
(CRaCRE s
“100m L00m -
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ka (899x10%)(200x107°)
P2 (112)°

(a) E= =14400 N/C

E =0 and E, =2(14 400)sin26.6°=1.29 x 10* N/C
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so E=129x10%j N/C |.
| i N/C|

©OVOVOVOVOVOVOVOVOVOVOVOVOVOVEOO VO
-

(b)  F=gE=(-3.00x107°)(L29x10*j)=| -3.86x10*j N
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Example:
Jan B ja Aliay Lonany o A saie Aokalil) a8l (e (Y (Sl 5eSI Jlaall o sl cppy JSAN)
ql/q2 om dendd) cual -]
gl and g2 oe IS 3L Ak 22
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Solution:

qy _—0 1

(ﬁ) 7 = E = 3

(b) 7, 1s negative, q, 1s positive

Example: ;
(2 48 ns 2 dapus JS ey aa) 520 N/C o038 (S yeS e (A Glaly 539 309 s 5
RV IR

Solution:
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F=qE=ma HZE

i
_ {}Ef’
- 1
(1.602 107 )(520)(48.0 x 1077 .
electron: v, = =| 439 x10° m/s ‘
911x1073!
In a direction opposite to the field

®OOOVOVOOOVOOOVO®O

ve=v;+at v
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(1602 x 107" )(520)(48.0 1077 | .
roton: v = — =| 2.39 x 107 m/s
: ? 167x107% | Y
1n the same direction as the field
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Example: 20cm Ak b die b e 4800303 S (W2 g
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.ﬁn=

4

, |
! A E =1.00 % 10% N/C
Ly
i |
X I '|,III
: '.II 20,0 cm
115.0°)
15.0°

I N
|
|
|
1

m=2.00 g

Solution:
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F,=0.0196 N
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From the free-body diagram shown,
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. 1= Ao =2
ZFF:U. Tcoslb0°=196x10" N.

So T=203x102N.
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From > F, =0, we have gE =T smn15.0°
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Tsin150° (203x1072 N)sin15.0°
or q= = —
F E 1.00 x10° N/C
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