lectric Field of a Uniformly

slo

N\ Charged Ring

note: Cylindrical Symmetry

=TT suggests Cylindrical Coordinates

AE
Step 1: cut up charge distribution and
draw it’s contribution to the field: DE

Step 2: write an expression for DE
Step 3: Add up all DE’s to get the total E

Step 4: Check results
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where

Fl=/(r cosq ) +(r sing)? + 22
Side Note: Translate to VPython code Pl = \/r 2(Coszq +sin2q)+ 2

Fl=4r?+z

Dq :
- I COsq,-I SInqg, Z
4pe, (I‘ 2+ZZ)%< Sq q >

~t
>
. 5
L
1
=




lectric Field of a Unlformly

slo

E=g DE
ring
where
~ D
DE:4pleo( 2 qz)% (- r cosq,-r sing, z,)
r+z,

:qu4ple D (- r cosq,-r sing, z,)
G=0 (r ? +202)A

Step 1: cut up charge dlstrlbutlon and

draw it's contribution to the field: DE ToDmake an integral, need a Dq.
Step 2: write an expression for DE DqC: = qu P Dg= Zi
Step 3: Add up all DE’s to get the total E P P
thus
Step 4: Check results q az?p im

S (- I cosq,-r sing, z,
a= 4po (I‘2+202)A<
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_, q= 2p Dq < . >
L a4pe (- I C0sq,-r sihq, z
=T-f (r : + 7 )A
q=2p a=2p
= lim gQ stuff uff d
Dq®o a‘ m q(? .
q=2p q
— a1 2p - -r s
= Qw2 2< r cosq,- I sing, z,)dc
AT q:O r + ZO
Step 1. cut up charge distribution and g q=20
draw it’s contribution to the field: DE E — 1 _p gzosqdq =0
Step 2: write an expression for DE ( ’ Y
Step 3: Add up all DE'’s to get the total E i(_ r ) q=2p
—_1 2p
Step 4: Check results By = e, 2, 2) Ginada =0
r=+2z q=0
q=2p iz

. izo
Ez:4p1eo( AP T 0 ot o i S
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N\ Charged Ring

=TT

AE
Step 1: cut up charge distribution and
draw it’s contribution to the field: DE

Step 2: write an expression for DE
Step 3: Add up all DE’s to get the total E

Step 4: Check results

lectric Field of a Uniformly

1 4%,
4pe, (I’ 2 4 202)%
f
Units?
Logic?
Limits?



Electric Field of a Uniformly
»  Charged Disk

Disk = nested rings
| r . DEZ — 1 qringzo 7
areaof rin 20r Dr
qring - Q ( g) - p

(areaof disk) ~ pR?

Step 1: cut up charge distribution and  so
draw it’s contribution to the field: DE 8’% .
DE = 1 € PR g

’ 4peo (r 2 4 202)3/2

2prDr ¢

Step 2: write an expression for DE
Step 3: Add up all DE’s to get the total E

Step 4: Check results




Electric Field of a Uniformly
»  Charged Disk

Disk = nested rings
| r . DEZ — 1 qringzo 7
areaof rin 20r Dr
qring - Q ( g) - p

(areaof disk) ~ pR?

Step 1: cut up charge distribution and  so
draw it’s contribution to the field: DE 8’% .
DE = 1 € PR g

’ 4peo (r 2 4 202)3/2

Step 4: Check results DE, = 1 Q2 ik 3/2
2e, pR (r 2 4 202)

2prDr ¢

Step 2: write an expression for DE
Step 3: Add up all DE’s to get the total E




Electric Field of a Uniformly
»  Charged Disk

Disk = nested rings EZ — é DEZ
disk
y — where
} oE = 1 Q zrDr

- Dr
\m*

Step 1: cut up charge distribution and 971 Q Z.rDr

* 2e, pR? (r 2, Zo2)3/2

SO

draw it's contribution to the field: DE ;= d 2 3/2
r =0 2eO pR (I' 24 202)/

Step 2: write an expression for DE

1 r =R d

Step 3: Add up allDE'sto getthe total E £ — Qz, . rar
Z

Step 4: Check results



Electric Field of a Uniformly
Charged Disk

1 Qz 'Y rdr
2e, pR’ O( 2+202)3/2

Disk = nested rings EZ =

Change of variables
\ g

AE

- Dr
\m*

Step 1: cut up charge distribution and
draw it’s contribution to the field: DE

0 r Zo
So limits become
- 2 N2 2
umin _Zo umax_R +Zo

Differential bit becomes

du® 2rdr P rdr =5du

Step 2: write an expression for DE
Integral becomes

Step 3: Add up all DE’s to get the total E

=R%+7 2 JU=R°+z,
Step 4: Check results E = 1 Qz° " du _ 1 Qz, =
z 4e, pRz 02 u3/2 4e, pRz Quj/z

u=z,




Electric Field of a Uniformly

Disk = nested rings

Step 1: cut up charge distribution and
draw it’s contribution to the field: DE

Step 2: write an expression for DE
Step 3: Add up all DE’s to get the total E

Step 4: Check results

Charged Disk

* 2e, pR? ¢z, (

1 Qz &1

19
R +2°)

Units?

Logic?

Limits?







