
ElectricFields
Where does force between changes come from ?

Electric field amologous ol gravitational fields

Only for charges instead of matter

* Any charged object produces an electric field that

propagates through space.

↳
This field is what exerts a force on other charged

objects nearby

Coulomb's Law (Electrostativ force) :

畿
Electric field at any point in space is the electrostatic

fore experienced by a change at that point .

We can calculate field of pointwl no real change

*
by considering the force a positive test chase

, e. ,

would experience at that point

殓 * SI units - N/C *

Force/Charge



Particle has charge -3
. 35nC

(c) Mognituda direction of electric field point 0.2Om

above it ?

(b) Find distance from particle where magnitude of

field is 11 .
2 N/

Positive/Negative Chases

Electric fields "travel" in certain direction
FromIt) change to 1) change

charge in field*i
Place a (t) $)(-) test

- It) travels With field

<
- I travels against field

* 7

Consider problem above Unless told otherwise
,
measure

Eusing + test charge E-

· whereSo is infinitely small

↳ no E from go to effect system
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* Field at point P is

dependent on magnitudeE- 二答 に←

or changeI distance
from charse *
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2 m we knew
distance

already = Or + H P

= +J Force experienced
by test change
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8)5 (}r is purels in
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Positive change 0
.
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= (- 7
.

s ×102 )Nc σ above 9
, experience

7..Sx10" N of force straight

down per Coulomb of

chase.

Use this to find force experienced by different changes at

this point.

New charse &: + 2
.
Snd at some point .

What is force ?
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Looking at system again

* Field produced by1 change

points TOWARDS changei (t) change travels we field lines

1) chose travels opposite field lines

& Demonstrated this above

() At what distance is magnitude of E11 .
2 N/ ?

Can isnorei since focused

parels on magnitude
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* Superposition principle applies to electric fields

if there are multiple chases producing fields in

& system.
Electric field at point P is sum of

individua fields

0.7m
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0son

we can see direction ofE immediately

Ep = Ep + Ezp & Total field at P is sum of fields from

Chase /$2 at point P
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negative cancel
= (71

.
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Ene = (2so) n + 171
. 9]7 = (321 .
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if 92 was positive ,
the force on positive change at

P would be to left . Indicated by unit rector - i



What about chased objects other than point particles ?

Consider a metal rod w/ a charse distributed

uniformly across it. (positive change

Q = + Sud

1 ㅣ

し = 0
.

2 m

When calculating field of any point P
, we need to

factor in field produced by entire rod
,
which will have

different distancesI directions to P
.

* Superposition principle

↳
sum up field at p produced by every (infinitesimally small)

segment of the rod.

Chase of each segment is charge per unit length
λ = 온

Uniform live charge length 20
.
0am on X-axis wh midpoint

& x = 0 & X = +4
.
8onC/m

sm:oe
"

.'

"pheret
:
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λ= 4
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·  :- Ind
Segment of live ,

d

Tom Find field from sphere at

that segment dE

ㅣ 20cm E is sum of d for each

segmentdl



E =S
λ = 온 => Q =AL

chage in segment ol of live is dQ

dQ = Xdl

same field formula as before
,

only for d

dE =Kr do is change of segment al

↑ distance from do to P

F direction

dE field of p from segment ol

* F points from

q = - 2µ c
SOURCE of field⑳

L ↓ where it is

Som being measured

dA

r 에 I
에

' ㅣ
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This one's different than I've done in post . Usually finding

#ed From live charge .
Should be same principle

Going to play around of it a bit

E-le in this example,
P is every segment ofina

Field from sphere on each live segment

I thinkI is irrelevant in this problem
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ronhot $ igutufokrm ol anld

Intuitively I have an wee for answer

sorre field purelsin y



↳
T = Titscme

At any point X along live

T =(
x
,0 ) -

<
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,
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F =(X
,

- Scm] where X

is position in interval (10
,
10]

dE = 的 = ][(×10 + (- 0. 0);}
think my F is
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wrang
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.1 evaluate from left endpoint (-10am) to right (10cm)

Separate Ex Ey ?
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kI9 are constants

Going to isnore to X component for now since I know

it will cancel
.

Would like to be confident in

proving that wh the math though

Now I show how ball
E--0 .0ska9 itdous dx need to practice integrals

might have set it up wrong too

Correctf

F = <X
,
07 - <0

,
Sim] di = i * Comment from into

= [X
,
- Sum) m at end

Ifl=rsco di=][() 。←()5}
^=()++ (歳) 。 Distributei) separate integrals



E = SdE = {歳( ][(園) i + (歳)53 dx

=) d× の 片節ndxi
Start wr i to show Ex = O

,
if it does

” U =
X

+ 2S

kq {劇作爽 du = 2 xdx

Edn =Xdx efactor out t
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Maybe Ex doesn't Cancel to 0
.

I don't see how that

woul be think I'm making a mistake somewhere

Actually I think I mas
have been doing problem

wrong.
Or set it up wors. Asking for FORCE or live

from sphere.

F = Eg Definitely much easier than I'm making it.

* cancels
.

Ol at origin is only onethat in offers

& ofdl is 4.
UnC

Just look at it aspoint change
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99 × 109) (- 2- 5

= 0
. 03455 3.

Sx10"N in positivey

Solution in book was 3
. 09x10-3

qadl ↓Don'tthink Check what book uses

= 9
.
8 (

,
02) I need to do for value of K.

9 = 0.096 n C = 9.6 x 10-
10 that

answer
K= 8,

988

wa
ev a comet didn't make any difference

Do need to do full integral
Setting it up different this time

F =Eq
de-dida ==ka(} =dkar

F=λkE ) 階 e Might call it for today $
do this one tomorrow.


