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Problem 7.23 A square loop of wire, of side a, lies midway between two long wires,
3a apart, and in the same plane. (Actually, the long wires are sides of a large rectan-
gular loop, but the short ends are so far away that they can be neglected.) A clock-
wise current [ in the square loop is gradually increasing: dI/dt = k (a constant).
Find the emf induced in the big loop. Which way will the induced current flow?
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Problem 7.28 Find the energy stored i

in a section of length [ of a long solenoid
(radius R, current I, n

turns per unit length), (a) using Eq. 7.30 (you found L in
Prob. 7.24); (b) using Eq. 7.31 (we worked out A in Ex. 5.12); (¢) using Eq. 7.35;

(d) using Eq. 7.34 (take as your volume the cylindrical tube from radius ¢ < R out
toradius b > R).
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Problem 7.29: Calculate the energy stored in the toroidal coil of Ex. 7. 11, by apply ing Eq. 7.35. Use the answer to

check Eq. 7.28. £W‘N\ %ﬂW,c ?‘H , ﬁ-{ M,,N/j_d,/ \‘V\S\‘Jc a,\'

TARS
f ld&/ oubsiele
zm

— E
ol st > d TSJ5J¢J£ ,uLMz |

A(S(L
) (M*leselslwz o¢ <27
e Mz; L o2 <h , a %
i - h
M{xt ( (l& ja(% 1

1 Axis Jﬂ - L J ¢
- ,u N L\ LW) LL IT= (Wds) (sdt)

= W sds
/> L--——M»N L\AG’/‘*}

Problem 7.30: A long cable carries current in one direction uniformly distributed over its (circular) cross section. The

current returns along the surface (there is a very thin insulating sheath separating the currents). Find the self
inductance per unit length.

Ou\'s\d{« BM.[,, 0 o A—t‘mc =l

o
'“SM{:I §g7}b = M»Lw M- ‘(JOU' @@,.__31 5% 2z
(X% /

R2ry) = ”"’;R ¢
s . w:_\__582d(/-5 ; AT = JLJA?J%;J/
¢> B = M,o 1 4) D] gvv %“\qj,f’r £ t
12ZR R A J "o«sb

N/
PN
'
=
o

5
(g

P
&/\

m

[N )

Nl

“
\/\v‘
o
hg

N~
W

P g
&j%T
Fw
g_9
b3
&
-~

aMo Hz"_k /(—Q\\
‘0 \ O ) ‘o )
TR Ry —on L
= | - M= — fovalamd



Problem 7.31 Suppose the circuit in figure has been connected for a long time when suddenly, at time t = 0, switch
is thrown from A to B, bypassing the battery.

(a) What is the current at any subsequent time t?
(b) What is the total energy delivered to the resistor?

(c) Show that this is equal to the energy originally stored in the inductor.
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Problem 7.36 Refer to Prob. 7.16, to which the correct answer was

E{s,t) =

Mufa

sin{wt) In (f) Z.

(a) Find the displacement current density J,.

(b) Integrate it to get the total displacement current,

fﬂq = f.]gg ~da.

(¢) Compare I; and I. (What’s their ratio?) If the outer cylinder were, say, 2 mm in
diameter, how high would the frequency have to be, for /; to be 1% of 17 [This
problem is designed to indicate why Faraday never discovered displacement
currents, and why it is ordinarily safe to ignore them unless the frequency is

e

mtmmeiy high.]
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