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From Summary 5 as well as Supplement #7 

When the switch  is  closed there will  not  be any current   flowing  initially   (t=0)in   the 
circuit. As time goes it will increase and eventually reaches constant current level I=ε/R. 
The inductor plays no role since VL=‐L(dI/dt)=0 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a.  When the switc just opens no current through inductor. It 
operates as an open switch. I=10V/20 Ω=.5 Α 

b.  After a long time current constant. VL=‐L(dI/dt)=0. Inductor is a 
closed switch. 1/R=1/R1+1/R2. R=10 Ω. I=1 A. 



a.  Inductor produces effects only for dI/dt different than 
zero. No. 

b.  Yes right hand DV/L=abs(dI/dt) 
c.  Yes. Current decreasing. If dI/dt<0 then  DV>0 . Potential 

increases in the direction of current. 



a. Current in the circuit is I 

x 

z 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(−ˆ i ) It creates a magnetic field through the circuit in the   

negative y‐direction (out of the paper) . Current is decreasing with time induced 
current in the loop tries to increase magnetic flux and creates a B‐field in the 
negative  y‐direction. So current in the loop flows counterclockwise. 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Supplement # 7 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Φ = dx dzB(z) = b
c

c+a

∫
0

b

∫ dz µ0
2πzc

c+a

∫ I(t) =
µ0I(t)
2π

b dz
zc

c+a

∫ = I(t)µ0b
2π
ln(c + a

c
) ≡ I(t)K

K ≡
µ0b
2π
ln(c + a

c
) = 4.4 ×10−9 Tm

2

A
I(t) = I(t = 0)exp(−t /τ )
τ =1/RC =10−5 sec
I(t = 0) =V /R =10A
t = 5 ×10−6 sec

ε =
dΦ
dt

=
K
τ
I(t = 0)exp(−t /τ) = .267mV

Iloop = 5.3mA Example 34.5 
For t‐>infinity emf‐>0 



a. B field out of the page. Flux increases 
with motion and time since the area 
expands. Induced current should prevent it 
(Lentz). Needs to create B into the page. 
Clockwise current flow. 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Φ = BA

ε =
dΦ
dt

= B dA
dt

x = y = vt
A = xy = (vt)2

ε =
dΦ
dt

= 2Bv 2t

R = rl = r2vt

I =
ε
R

=
Bv
r

b. 

I independent of time at 35 A 



Transform field from S to S’ 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V = Vˆ i 
 
B = B ˆ k 
 
E = E

2
(ˆ i + ˆ j )  

€ 

 
′ E =
 
E +
 
V ×
 
B 

  

€ 

 
′ E =

E
2

(ˆ i + ˆ j ) + BV (ˆ i × ˆ k ) =
E
2

ˆ i + ( E
2
− BV ) ˆ j 

tanθ =1− 2BV
E

θ = tan−1(1− 2BV
E

) =16.3 degrees above the x'  axis



a. Use gauss’s law to compute E in S 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2πrLEr = Q /εo = λL /εo
 
E = ˆ r (λ /2πεor)

L 

b. In S’ frame  

  

€ 

 
′ E =
 
E +  v ×

 
B =
 
E + 0

 
′ B =
 
B − 1

c 2
 v ×
 
E = − λ

2πεoc
2r

( v × ˆ r ) =
λ

2πεoc
2r

ˆ θ (int o pge at the top)

c. For a length L the charge is ΔQ=λL 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I = ΔQ /Δt = λ(L /Δt) = λv

d.e. The electric field is the field due to the wire so 

€ 

′ B =
µoI
2πr

=
µoλv
2πr

=
µoεoλv
εo2πr

=
1

εoc
2
λv
2πr

f. No since is E is perpendicular to the loop and no E‐flux through the loop. 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I = P /A = P /4πr2

I =< S >= c εoEo
2

2

Eo
2 = (P /4πr2) /(c εo

2
) = (2P /4πεocr

2)

Eo = αP /r2 = αP /r
α ≡ 2kc /c = 2 × (9 ×109 /3×108)(Nm2 sec/C2m) = 60Nmsec/C2

Eo(r = 42m) = (60 × .25) /42 = .092V
m

The field drops as 1/r. Door opened earlier when field was .1 V/m. 
Claims correct 


