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5. A metal plate is attached
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positioned so that it can
swing into and out of a
perpendicular  magnetic
field pointing out of the
plane of the paper as
shown. In position 1, the
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plate is just swinging into » s / ke 1
the field; in position 2, the plate is swinging out of the = PLA_’“‘E Re e e D |
field. Does an induced eddy current circulate clockwise = VMQE 45,; A1 AOST MG»""%D

or counterclockwise in the metal plate when it is in

(a) position 1 and (b) position 2? (c) Will the induced R 5
eddy currents act as a braking force to stop the pendu- ) b% 1r7OM) el

lum motion? Explain. = T T U W e o
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20. High-voltage power lines run along the edge of a farm- Smce l) S 30 OWEZ L% A’ e )
~ er’s field. Describe how the farmer might be able to The MatETTC FrelLs 13

steal electric power without making any electrical con- CORSTANTLY CHANG 180G O

nection to the power line. (Yes, it works. Yes, it has been SR, = B} o
done. Yes, it is illegal.) : Go Tﬁl MACe S TR

DireccTioNn, S
=> A ool oF WIRE UODeR. THE wilzes woeuLd EXAsR ERCE |
N CHANGING MAGNETIC FLUX ARD # COLRENIT a)ol)ub
BE INDbUCED  EFFECTIVELY STEALIOG ELECTRICITY.

+11. A square loop of "\> For N0 MoTToN E" &
wire of side 2.3 cm Izs - - FLox 15 00T cHARQING
and electrical resis- II
tance 79 Q is near a i b) Foe 'B’ O THe Bt
long straight wire ' 9.0cm o . =%

e Forces o0 +
T
¥ UP

that carries a current

of 6.8 A in the direction indicated. The long wire and
loop both lie in the plane of the page. The left side of
the loop is 9.0 cm from the wire. (a) If the loop is at s
rest, what is the induced emf in the loop? What are the
magnitude and direction of the ind.uced. current in the = N T, O Yoe g, BorroM
loop? What are the magnitude and direction of the mag- (1D 7 eoss wWik)
netic force on the loop? (b) Repeat if the loop is moving o broe em‘} weens

to the right at a constant speed of 45 cm/s. (c) In (b), .
find the electric power dissipated in the loop and show = T 0 e A Rt |
that it is equal to the rate at which an external force, ]
pulling the loop to keep its speed constant, does work.




5)
(EAMPAD

.L}.JC;; 0522 pLoth

20,11 Coprmved
b) emf's o LEFT AND RIGHT (N SAME DieeC o) BoT URERAL
Becsvoes B 15 STROOLER CLOsEE YO e Wi izE

B=iry S BoAer aw B~ AR Btit

(chrm,"" (I'““YJD—EX7“25) = 318 xrl)‘s\/ =)3)-8r1\/‘6,.0,_]
RINTS Coercor Frowm OJ-{-M:: Law V=TE

Eror : i
L= 5 - B o §hd a4 Jodpkal )

T é
T wboces em §s ARE T:_.';_,,_ ’
B b Bt S £ - &, ke
| - - JELPLL (B
o5 5) - TS (4 )
& _(0-45)(0.023)(43-“0'*)(5,@(t R )
B 28 007 0113

—

- C,,Locr\n)tbe.’ SR s f,._>f,.~z_

Nlm VETC Force o Ler & WigHr OPPosite & OREBRWAL
— o Mo L e M, ruauze)
‘F‘:J_LB =Lt ( 20V, ) e ? —‘-L‘(sz

> %
4 T]—F

F':. ® = &l-_orguzc _L- - .I...)
| <=4~ o 1:: R™ 2 (VL Yz

I e e L Eap

| =2 = = -I}O
? From = 2,85 %10 T0 THe Lerr (fowted THe wikze)

¢)

Jss1PATES Povdse : P&fk > (H.DSXJD—'OYZ?‘D
[P =122 % :o""’vﬂ

w F AX + e
Whne s B Ty P el

P, = (285 (D })(O-‘H)
|E>w i ’.2?4&’0—'¥K7

Rf




H) Cat 20522 I I p3orb

%))

(EAMPAD

21. A circular conducting coil withradius « o | o (A) FL\)X FLiRs DIRECITON

3.40 cm is placed in a uniform mag- 4]
netic field of 0.880 T with the plane of * s Ela- 0% | BA-[-BA)
the coil perpendicular to the magnetic 1A} 2 At

field. The coil is rotated 180° about
the axis in 02225, (a) What is the ~ ,L.° £+ ZBA _ 2(0.220)0.039) 1

average induced emf in the coil during At b.222

this rotation? (b) If /the/co: de %Jﬂ:ﬁ a
g&%géﬁi{ﬁzﬁfg £ = 0.0228V = 22.2mV
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Problem 23 is on the next page |

27. Two loops of wire are a~> I/\)r-l-e'k) SWITeH 1S CLosEd
next to one another in -
3 e ~
the ‘same plane. (a) If ! > I Bt @ins TO Low
the switch § is closed, Ceockwise > Loor |

=2 T 0 Loor 4 CwreATe B I WAz N T

does current flow in

=3 'E BVWUILDS VAP

loop 2? If so, in what | T

direction? (b) Does the _| s S IDWARE INSIDE Loor/
current in loop 2 flow for only a brief moment, or does . |
it continue? (c) Is there a magnetic force on loop 22 If = Qorvaed ovrsibe Loor

so, in what direction? (d) Is there a magnetic force on

loop 1?If so, in what direction? =D LooP 2 $6ES INCRCASING

B ourwaeb (wsibe woor)

= T Fiows CLOCKWKSE 0 Loor 2 wWHiLE BJ JWEREASED
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33. A doorbell uses a transformer to deliver an amplitude of C&) !9..3- o E 3 i:z_ z DO 5_
8.5V when it is connected to a 170-V amplitude line. If N Gl VG
there are 50 turns on the secondary, (a) what is the turns : ! F3
ratio? (b) How many turns does the primary have? b ,\) = '\)z =5 S50 —
) TR TP
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70. A circular metal ring
is suspended above
asolenoid. The mag-
netic field due to the
solenoid is shown.
The current in the
solenoid is increas-
ing. (a) What is the
direction of the cur-
rent in the ring?
(b) The flux through
the ring is propor-
tional to the current
in the solenoid.
When the current in
the solenoid is 12.0 A, the magnetic flux through the
ring is 0.40 Wb. When the current increases at a rate of
240 A/s, what is the induced emf in the ring? (c) Is there
a net magnetic force on the ring? If so, in what direc-
tion? (d) If the ring is cooled by immersing it in liquid
nitrogen, what happens to its electrical resistance, the
induced current, and the magnetic force? The change in
size of the ring is negligible. (With a sufficiently strong
magnetic field, the ring can be made to shoot up high
into the an-) <)
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79. ATV tube requires a 20.0-kV-amplitude power supply.
(a) What is the turns ratio of the transformer that raises
the 170-V-amplitude household voltage to 20.0 kV?
(b) If the tube draws 82 W of power, find the currents in
the primary and secondary windings. Assume an ideal
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88. An airplane is flying due north at 180 m/s. Earth’s mag- J
|l netic field has a northward component of 0.30 mT and (\__,2'7;(3 — > Nog Lo
'_ an upward component of 0.38 mT. (a) If the wingspan - w
l (distance between the wingtips) is 46 m, what is the Buw § 1—7Z—3 N
l motional emf between the wmgtlps‘? (b) Which wingtip o oS
: is positively charged"»‘
I
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| '12. What is the wavelength of the radio waves broadcast by . AL € e
an FM radio station with a frequency of 90.9 MHz? C=FfA > )= irus

-: S 3;:!08 =
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: 19. Light of wavelength 692 nm in air passes into window 0&.) 9\ = —=2
| glass with an index of refraction of 1.52. (a) What is the 4
wavelength of the light inside the glass? (b) What is the ;
frequency of the light inside the glass? 2 s
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. 24. You and a friend are sitting in the outfield bleachers of a

| major league baseball park, 140 m from home plate on a

~ day when the temperature is 20°C. Your friend is listen- Koowos 14D pH2z9
ing to the radio commentary with headphones while '&5 OLRDB 2 5 T R «—
watching. The broadcast network has a microphone S0

| located 17 m from home plate to pick up the sound as the

{ bat hits the ball. This sound is transferred as an EM wave e_bou»bz D"fogé

a distance of 75,000 km by satellite from the ball park to

: the radio. (a) When the batter hits a hard line drive, who FA}b TRAVEL TTME TO BAD I D
! will hear the “crack” of the bat first, you or your friend,

! and what is the shortest time interval between the bat hit- =, X_"“.f;. 4 XeM
| ting the ball and one of you hearing the sound? (b) How eamo  Dguw C-

much later does the other person hear the sound? ; - L
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