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- J sinfa(1 + cot?6)do
a?(1 + cot?0)

4
— A a ; a B = 'u—oll?(—cose)”
— X|7 = cosOt + sinfj 4q 0

—X — dX | d3 x # = dxi X (cosOi + sinb})

r=\a? 4 = a1+ (x/)?
a(l+ cot?0)do = dx
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A = —dssmHl + dscos0] ds — Rd6
N/ = —RsinBdO1i + Rcos6doj
2 . 2 = —RcosOi — Rsinb} + zk m
Xt+Yyj

(RcosB, Rsind,0) l

—Rsin6do RCOSHdH O
—Rcos6 —Rsinf z

ds x 7 = {(Rzcos8d6 — 0) — j(—Rzsin0d6) + k(R?*sin*6d6 + (R?cos?6dh)

ds X # = RzcosfdOi + Rzsinf8d6j + R*dOk




p/l
dsS X 7 = Rzcos0dOi + Rzsinfd6j + R*dOk \ |

| ~
B _ ol (?™ RzcosAdOi + RzsinfdOj + R>d6k
= am ), (R% + 72)3/2
_) u I 2T 2T R 2
B = 0 5 (isz cosOdo +ijf sinfdo + ksz d@)
41 (R? + z2)2 0 0 0

I -
B0 (0t + 0f + 2nR2ER)
4t (R* + z?)2
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‘F‘ =qvB

5=ljF-ds=vBl
q

®, =§B-dA = BA=xBI

APy _ X b1 Bl —+&
dt di
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Induced Electric Fleld

3

Note that an EMF implies the existence ofé,n .
electric field
8=ljF-ds=jE-ds
q

“a

This is a non-conservative electric field,.unlike the —
electrostatic cases we’ve considered before \

We can thus write Faraday’s Law, this way %
do

§E-ds:— |
dt
p Or this way
$E-ds=——|B-dA
dt

The loop contains the area



Generators and Motors

A current loop, rotating
In @ constant magnetic
field generates a varying
EMF

\ Normalb
®, =B-A=ABcoswly. \ 0 _

»

'

do, | AN
E=-N = NAB wsin wt a3
4
N Turns in loop, each contribute '
>
>




