
PHYSICS 110BHomeworkz
Griffiths T. 13
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Griffiths 7. 16

Inside : B =MONIE



= --MoN
In cylindrical coordinates , by
symmetry ,

ad assuming infinite

long solenoid , Ez = o and

E = Ep(r) + Er(r)
But Er(r) must be = o

by considering the fluxthrough
the red spherical surface
shown below

-0
0 = 4TrE(r) =o because no

r charge enclosed



Then E = Ep(r)T = E(r)T
(E)z=Ed=
But "IE = - MoNE
=> of (rE) = -MoNu
rE = -M

-

E = -An action
Inside solenad

,
<a



Outside Solevad
,
B =0

,
therefore

the some algebra leads to

E) = o

which means that

rE= Constant

or E= content
To insure continuity at r=a

E =-Mdirection

outside solerad
,
>a

Another way of doing this



problem is to first convince
yourself (o I did) that the
only non zero componentof
the electric field is in the
direction and can only depend or r
Circular loop of radius r
around the OXIS :

Ede = 2trE

and Gle = -dolt
For r< &MONT
and foraMont



this then allows you to solve
for E-
Griffiths 7 . 25

B=MONI
Flux through one turn is

= BHR2 =MONTRI
there arel turns in a length
I of solenad

So the total flux for a length
lin =MOUTRet
If L is the self-inductance
then $= LF - Thus



L =MONTR per unit length

Griffiths 7. 28

+ L =

de
This is the some eath es hormonic
motion

- Undamped Oscillator

Q(t)= Rocos(at+5) w=F
the t=o condition gives



50 and Ro = CV

I(t)= IC = -WCVsinGt

with a Resistor
,
the differential

equation becomes

L -R
This is the equation for a domped
hormonic oscillator which I hope
you have already seen in mechanics
das ( ! )



Griffiths 7. 47

(a)F =-If20
do

(b)-th through
wire-

Since in wire E=oo
Griffiths 7. 54

=M
I



Since the velocity is in the if direction
we should switch to cortesion coordinates

B-+)
->

B=y
here X and y are measured from

the wire- Since the wire is traveling
to the right with velocity oI should
replace y with y-ot in the
fixed coordinatesystem
->

B= Eg-rt(



Now I use-

T-

At t=o

T
↑

&[(y) +2x
At this point we should more
back to cylindrical coordinates
because at to we have cylindrical
symmetry



* = Ecos-singEquationcoverJi = 5 smp + cost of Griffiths

So the quantity in square brackets
becomes

↓
2

[5D-sinDS(cospr-sinpE)
+ 2 sind cost [sind + cospp)]

= r2[(o56-cospsing + 2sing cos/r
+ (sina-sindcosa + 2 sind cost)

= r2[cosp[co5 +sing] +
sing [sinp +205]

= rospr + sing]



Plugging this into the equation
for I get

Ot

Mos
Now I have to find such
that ExE =

-OB end
⑤

F = 0

I note that E cannot depend
on z by symmetry - Also , i
needs to go to zero as -



E (r
,
d) = Er (r,b) + Eg(r, a)

+ Ez (r,

= E =0 E
FrE)r= = -MFcOS
#E)a = -DE = -Mind
&xE)z = ATG(rEp)-fr = (4)
The 3rd equation give

Ez=Min sind
2tTr



But since we wentE+0 as

#+ a , f(l) = constant= 0
So Ez= sind

-

This solution also satisfies eath 2

Equations (1) and (4) are satisfied
o Er = Ep = 0


