Recitation 14



*5 In Fig. 30-36, a wire forms a closed circular loop. of radius
R = 2.0 m and resistance 4.0 ). The circle 1s centered on a long
straight wire: at time ¢ = 0, the current in the long straight wire
1s 5.0 A rightward. Thereafter, the current changes according to
i =5.0A — (2.0 A/s?)f?. (The straight wire is insulated; so there
i1s no electrical contact between i1t and the wire of the loop.)
What 1s the magnitude of the current induced in the loop at

times ¢ > 07
m The field of the wire
is parallel to the plane

of the loop. Thus, the
flux is zero at any
time and &;,q4 = 0!



«15 @ A square wire loop with
2.00 m sides 1s perpendicular to a
uniform magnetic field, with half the
areca of the loop in the field as
shown in Fig. 30-43. The loop con-
tains an i1deal battery with emt € =
20.0 V. If the magnitude of the field
varies with time according to B =
0.0420 — 0.870¢, with B 1n teslas and
t in seconds, what are (a) the net emf
in the circuit and (b) the direction of
the (net) current around the loop?
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Figure 30-43 Problem 15.



LZ
Py = AB = —-(0.0420 — 0.870¢)

d®s _ 0.870 L7\ _ 1.74
dt 2 | T

ddg
gind —_ —W —_ 174 V

The direction of the induced current is counterclockwise, like that
generated by the battery. Thus,

gnet — gbat + 81nd — 217 V
b)
Counterclockwise.



**19 ILW An electric generator contains a coil of 100 turns of wire,
cach forming a rectangular loop 50.0 cm by 30.0 cm. The coil is
placed entirely in a uniform magnetic field with magnitude B =
3.50 T and with B initially perpendicular to the coil’s plane. What
is the maximum value of the emt produced when the coil is spun at
1000 rev/min about an axis perpendicular to B?



®p = BAcos6(t)

0(t) = wt
rev 2m 1 min rad
w = 1000— =105 —.
minlrev 60s S
ddg ddg _
gind — _NW — —NT(BA COS a)t) = wNBA sin wt

rad
Eindmax = WNBA = (105 T) (100)(3.50 T)(0.500 m x 0.300 m)

= 5.50 kV.



*32 A loop antenna of area 2.00 cm? and resistance 5.21 uf) is
perpendicular to a uniform magnetic field of magnitude 17.0 uT.
The field magnitude drops to zero in 2.96 ms. How much thermal
energy 1S produced in the loop by the change in field?
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= 7.50x 107197.



