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8.022 Lecture Notes Class 35 - 11/20/2006


Hint: Faraday Loop 

Find E� at p 

B� d�l = µ0Ienc· 

B 2πr = µ0I· 

B� = µ0I r̂� 2πr 

E� d�l = ∂B dA∂t · − 

∂ (µ0I r ndA= − ∂t 2πr )ˆ · ˆ
∂E 2πr = (I(t)) 1 πr2 · −µ0 ∂t 2πr · 

E� = −µ0 ∂ (I(t))4π ∂t 

µ0I 
B =

2πr 
←− oops doesn’t work for rapidly changing I 
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− E� · d�l = − d B� · d�adt 

d µ0I = −dt 2πr da 

= 2π dt l r

r 

0 r� dr�−µ0 · dI · 1 

−l · E(r) + l · E(r0) = −2
µ
π 
0 d

dt
Î · l(lnr − lnr0) 

−E(r) + E(r0) = −µ0 · dI (lnr − lnr0)2π dt 

Let r0 = 1 

−E(r) + E(1) = −µ0 · dI lnr 2π dt 

E(r) = µ0 dI lnr + C2π · dt � →∞ as r →∞? 

Inductance 

B�1 = 
µ0 

I1 

� 
dl�1 × r̂

2π r2 

B�1αI2 

Φ2 = B�1 · d�a2 = M21 · I1 
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Φ2 is flux from 1 thru 2 

M21I1 = B�1 · d�a2 

= � A1d�a2�× �

= A1 · dl�2 (A1 = 4
µ
π 
0 dl

r 
1 ) 

= µ
4
0

π
I1 ( (dl

r 
1 ))dl2 = 4

µ
π 
0 dl1dl2I1 

M21 = 4
µ
π 
0 dl1dl2 · M12 = M 

ε2 = dΦ2 
dt−

ε2 = −M dI
dt 

1 · 

Φ = LI 

dI 
ε = −L 

dt 

dI 
V − L 

dt 
− IR = 0 · 

LI(t) = 
V 

(1 − e−(R )t) 
R 

= −τ 
R L 


