
Physics 110B Hwk 1

Griffiths 7.2

(a) Kirchoff's low

: IR = dOR
It

=0 ER

solres os Q=Q.=Vetti
Q(t) = CVoe-Et with Y= RC

I= I=
t



(b) E = ECV2

jopdt=FRdt=
= Vo[-RR]
jodt=V = E

(2) In port (a) we had I =- ,
in

decreasing the charge in the capacitor
gave positive current- Now

,
it is the

opposite it
,
positive current corresponds to

increased charge on the capacitor , ie I = +
dQ
I

Kirchoff low then Vo = QC+ IR= QC+R
This then gives



=[ Remember T = RC

=
integrating both sides

log(Q-cro) = - E+
Someconstant

Q = CVo + Ge
+ (c = e4)

At t= 0
, Q = 0

this gives Cz = -Vo

Solution then is QC = (Vo[1-eth]
I(t) = d=

Gr

and since E = RC [C)= the



(d) /Voldt=Set
==V
I (t) is the some os in port (a) -
So once again , energy dissipated as heat
in the resistor is ICV2O
At ++o

,
I = 0 and voltage on

Capacitor is Vo
,
=> energy in copector

Is ECV
One half of the energy provided by the
battery is dissipated as heat the-

other half is stored in the capacitor



lay

Griffiths 7 . 3 ·
Current flowing outof 2

↑some
I =5 da Surface

over a surface enclosing 2-

But j =5

I = - /Ed = oUsing Gauss' law)

But Q= CV So I=
or V =I . But V=F
therefore R=

(b) This is some as the previous problem-
Everything happens with a time constant



E= RC it E =
E
%

Griffiths 7. 7

(a) = Blu = emf Lupt signthatIoa
I= emt I =Blo/R

The flux into the page is increasing - the
current wants to setup a B-field that kaps
the flus as constant as possible , i .e . a B
field out of the page - By the right-hand
rule the induced current is counterdeckwise

through the resister
(b) F= IlB- /R
In the bor the current is flowing upwards



Then the force is to the left
(2) F= ma ,

with the acceleration being to the left,
it
,
in the direction opposite to the velocity

Acceleration
She minus sign is there because of this)
the simple differental equation has solution

(f) = Noexpl-
(d) E = JIRdt =BRd
Exp
E=E



Griffiths 7 . 9 B =0 This then implies
that the integral SBd is the

some through any surface , with any shope,
with the some boundary line- See theorem
2 ou page 51-

Griffiths 7 . 10

Let < be the angle that the perpendiculer to
the loop makes it with the B field

B - x = wt + Xo

Are of loop A= a
Flux b = Basing = Basin(wt+No
auf--do ent= -wBcoswt+/o
E


