
PHYSICS 110 B

HOMEWORK 3

GRIFFITHS 7. 57

(a) emf =--T sincB
perpendicular
to the loop

Then in magnitude
I = e I= magnitude

(b)
Area of shaded are in the

· of
the circtta
are of the triangle

A=+=
Theaf through the LPQP) circuit in

emf(PQP) = AdB=y in magnitee

Kirchoff rule for PQP in emf(PQP) = V+ IRI



where R = resistance between Poud Q = 3R
So V= em(PR4)-IR'=-

V= ar33 V=

GRIFFITHS 8 . 15 OnlyRab

(a) emf =- B =MonIMon
at = -Montd But Frem
&

=> Fr = thontas in magnitudee

(b) I am going to use fas the distence from the
exis

, instead of S
-

Cylindrical Coordinates (992)

Circular loop of radius o witha

6 de = E=- Ep=M
Note the Ez = o by symmetry (long solrad
Also Ego by taking Gouss low over a sphere



centered on the oxis-

Change, per unit length on the ring = X

Drift velocity of charges = - AD If = Xv

Force in de : dF = EpXde = EpErde
Power is Fort

.

So power in den dP= dF-~

dP = EpIr de

Integrating over the ring of radiu b

P
= 2bEpIr =(b) Mn
P=Mon
But from port)
Plugging this into the equation forpower, P= IPR

GRIFFITHS 9 . 2

f= Asinkz coskot

& ArcoskzcoskatA sink cosket



-krAsinkzsinhrt= ) Asinkz cost

=> = -
Ro

Since SindcosB= [sin(+P) + sin(-p)) we can write

-= A sinkzcos hot

f = A [Sink(z+et) + Sink(z - v+)]

(c) The capacitor will discharge with a time constant
Y= RC R=
V= Vete and the electric feld is E=

the

perpendicular to the plates and constant

The current density in the wire is J = -E-So the

current through the wire in I=TE



On the surface of the wire the B field intential , and

= B2a = Mot

B =Mor
The Poynting Vector in I to E end I to B so Poyinting vector

into wire

In magnitude the Poynting vector in S = E
So

S= are lusing the expression for B)

S = towexp But R =Y

S=taexp
(b) To calculate the amount of energy flowing into
the wire in dt

,
I need to multiply S by the

surface are of the wire (ITQL) and by at

dE = (2TRL)QEdt = TaLoEdt

↓TLR=de

d VERY Since R=a



The total
energy in E=It

E= VoY


