AP Physics C
Advanced Problems in Electromagnetic Induction

sec. 30-4 Lenz's Law

DiBucci

ees23  AsseeninFig 30-49.4
syuare loop of wire has sides of

¢1 A small loop of area 6.8 mm? is placed insi(lic a long s_o]- length 2.0 cm. A magnetic field
fae el vy ‘1ng . h
enoid that has 854 turns/cm ane carries a sinusoidally \ar}m_g i rected out of the page: s o s]s s 55 88 8
current i of amplitude 1.28 A and angular frequency 212 ”‘d'f?' ) itude is given by B = it ==
The central axes of the loop and solenoid coincide. What 15 sl&gll: wheré B i westas, 1 is SRR sl
. . . ) . _" A ) Sy, . . .y .
the amplitude of the emf induced in the loop” i seconds. and y is in meters. . : : : :B. : : . :
- ]
Att=25s whatarethe (a) 1, ., , .. h +
. . N a o i 11 Of - .
*2 [nFig. 30-35 the magnetic lmgnltuq:., and Ejb) dlau»“[?)?) M EAFI S - .
flux through the loop increases the emf induced in the loop? e sle o v o o v

according 1o the relation $y = . . Fig. 30-49 Problem 23.
6.002 + 7.0, where v s in mil- . .
liwebers and 1 is in seconds, {a) .
What is the magnilude of the ¢
emf induced in the loop when . *
r = 2.0s? (b} Is the direction . .
of the current through R to the . .
right or left? . \

. R
3 A wire loop of radius 12 A
cm and resistance 8.5 {1 is lo- Fig. 30-35 Problem 2,
cated in a uniform magnetic 5:0-5
ficld B that changes in magni- oy
tude as given in Fig. 30-36_. The 0 50 40 60
loop’s plane is perpendicular £ (s)

to B, What emf is induced in
the leop during time intervals
{a) 010 205, {b) 2.05 to 4.0's, and (c) 4.0 to 6.0 57

*4 A uniform magnetic field B is perpendicular 1o the plane
of a circular loop of diameter 10 cm formed from wire of di-
ameter 2.5 mm and resistivity 1.69 X 10°% (- m. At what rate
must the magnitude of B'chaugc to induce a 10 A current in
the loop?

Fig. 30-36 Problem 3.

+6  An clastic conducting material is stretched into a circular
loop of 12.0 cm radius. 1t is placed with its plane perpundicu}ar
to a uniform 0.800 T magnetic field. When released, the radius
of the loop starts 1o shrink at an instantancous rate of 75.0
em/s. What emf is induced in the loop at that instant?

**16 In Fig. 30-45, a wire loop
of dimensions L = 40.0 cm
and W= 25.0 cm lies in a mag-
netic field 8. What are the (a)
magnitude € and (b) direclion
(clockwise or counterclock-
wise—or “none” if '€ = ) of
the eml induced in the loop if W
B = (400 x 10°2 T/m)vk?
What are (¢) € and (d} the
direction if B = (600 x 10 2
T/s)tk? What are (e) ¢ and (f)
the direction if 8 = (800 X 10 2 T/m- s)vk ? What are (g) ¢
and {h) the direction if B = (3.00 x 10°? T/m-s)xij? What
are (i) € and (j) the direction if B = (5.00 x 102 T/m-s)yi?

X

Fig. 30-45 Problem 16
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