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1. Magnets and Magnetic Field ®if &5

[Q1] For each of the cases in the figure at the right, identify whether
the magnets will attract or repel one another.

FOHT, EWNI5I N 2R TG DED FAOZRTHAE DY,

[Q2] The figure shows a compass place near the north pole, N, of a bar
magnet. Which diagram best represents the position of the compass
needle?

BUIHERHA DO NBOZ X2 R"AEBEB WK TH 5, 2 /3 ADREEHT
ERNDIE LW D,

[Q3] The figure shows two compasses located near the end of a bar
magnet. The north pole of compass X points toward end A of the
magnet. On the diagram draw the correct orientation of the needle of
compass Y and label its polarity.

BIi%, BERA O < \CEAN T 2O L 82 ER LTINS, 228
A X O NRIIfRAD AMEREL WD, /"R Y OGS E2 D4 T &
EHIZEETANL,

[Q4] Which of the compass-needle orientations in the figure might
correctly describe the magnet’s field at the point?
MT, EOaLNADREBZDROBIGEOMEETE LR LTNDD,

[Q5] When you break a bar magnet in half, how many poles does each
piece have?

FEBBRAZ N TESIC LD, R OBIRITZ N ZNn < Dh,
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[Q6] Which diagram in Fig. 3 correctly shows a magnetic field
configuration?

MT, EOMPHAMRE LTIELWVD,

[Q7] The figure represents the magnetic lines of force around a bar
magnet. At which point is the magnitude of the magnetic field
strength of the bar magnet greatest?

Bl EE A ORI Th D, M OBENRK D RKEWVDILED R
IR

[Q8] Earth magnetic field has a configuration similar to a bar magnet.
Which magn3eic pole is near the geographic North Pole, the magnetic
north pole or south pole?

HER DL I IBA DB IZBIT B2 LT D, #iF Eodbiir < I2&
2 DIIBEA D N fH S MR,

[Q9] (a) How is the direction of magnetic field determined?
(b) How is the direction of electric field determined?
(@) BHOMEIZED LI ICRDEND D,
(b) BHOMEIZED L I ICROOEND D,
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2. Magnetic Field of a Current-Carrying Wire B DIE 2 B

[Q11] The connection between electricity and magnetism was
discovered unexpectedly by Hans Christian Oersted in 1820.
How did he do?

BREBROFE D E (T, 1820 FFIZ T VAT v FIT XY RS
Raniz, EOXHCLTERDIT LN,

[Q12] When the current is flown in the figure, how does the Top View
north pole of the compass rotate, in the direction A or B? .
M CERICER AT &, 20 AD NRIZA, BOEH LIS S
B B A -
ﬂ&‘n 5 73)0 ®(;/
Resistor B
Battery Switch
Top View

[Q13] When the switch is closed in the circuit shown in the
figure, is the north pole of the compass attracted to the coil or
repelled from the coil?

HOEETAL vy F e ANlcb &, 2 /32A0 NMRIZaA L
DL M2 ENE BREND D,

Resistor

Top View

[Q14] When the switch is closed in the circuit shown in the ) A /
A
figure, is the north pole of the compass attracted to the coil or Q N 4 (:B
{

repelled from the coil? \+
ORI TAAS v FEANITZE &, AN AO N BT = A LI
I 2T L BEENLD 2

®,

-

Battery Switch
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[Q15} What is the shape of the magnetic field produced

by a straight current-carrying wire?
BRI 2 B EOERBED BT E D X D 22D,

[Q16] Find the magnitude of the magnetic field 1 m from
a long, straight wire carrying a current of 1A.
ROVEMBIROER 1 A OEHRNS 1m fini L 250/
DRI %R K,

[Q17] Why is the magnetic field inside a solenoid
stronger than magnetic field outside?
VA ROWEORG BMNE &K 0 N OIX 7280,

[Q18] If T desire that a solenoid (coil) 38 cm long and
with 430 turns produces a magnetic field within it equal
to the Earth’s magnetic field (5.0 x 10 T). What current
is required?

38cm DREET430BEDY L /A K (2A V) THIERD
W45 & 7 Ul & Of4455(5.0 x 10 T) & 1E S I B 22 Bl X
W< B,
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3. Magnetic Force Exerted on a Current-Carrying Wire

BB R OBERPIZT 57

[Q21] When the current is flown in the figure, how does the
conductive rod in the U-shaped magnet swing, in the
direction A or B?

M CEMBICERA T & UFRMAOTOEEREITIA, BO
EH LIZIRN D D

[Q22] Concerning the direction of the force exerted on the
current inside a magnetic field, deduce the “Fleming’s
left-hand rule” or the “T'ohei’s right-hand rule” from the
“right-hand thumb rule.”

WHPIZH DBWNZIT D IOMMEIZHONT, THFBEBOE
Al 226 T7 V7 EFOIER (=Tohel DA FDIE)
ZEHIT,

[Q23] The figure is an apparatus called “Magnetic Force
Accelerator.” When the current is flown, how does the
aluminum rod move, in the direction a or b?

BIE RGNS ] & WO ETH D, KO L D ICER &S
ETVIBITA, BOELLIZEIK A,

[Q24] What is the magnitude of magnetic force exerted on a
L=2.15 m length of wire carrying a current of I= 0.899 A
perpendicular to a magnetic field of B=0.720 T?

B=0.720 T O CRBZICTEE CTI-0.899 A DB Z i3 L
=2.15 m OFHFUTT=H S HIHIZ LD NOKRE S ERD K,

L=215m

S
F
F
N
(b)
A V Aluminum Rod ﬁ
A I
| B=0720T
| |
" 7=0.899 A
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[Q25] The figures, (a) and (b) show an electron beam is in the Crooks
Tube. (a) Electric field is applied as shown. In which direction does
the electron beam move, a, b, cor d?  (b) A magnet showing the
character “N” on its upper part is brought near the tube as shown.

In which direction does the electron beam move, a, b, ¢ or d?
K@) & (b) 17y 7 2ETEFRN/HTOD, (@) B0 LD ICESE»T
Too BIRIZELDIZEIK22? a, b, c. dDBHESR, b)) MaEKD LS
ST T2, B D ERDIZ IN] OFBRRZ TS, BIRITED HIZEI 2?2
a, b, ¢, dMNHE,

[Q26] The figures, (a) and (b), show two wires. Find the direction of
force (a) if the currents are in the same direction, and (b) if the
current is in the opposite directions.

(@) & MIF2ARKDERTHD, () BROFABFELCELEE L, () ¥
MEOL X, 2AROEBIM HomE 2 RD L,

[Q27] Two 1.0 m wires are placed with parallel 2.0 A currents and
separation of 0.20 m, as shown the figures, (a) in the same direction
and (b) in the opposite direction. Find the direction and magnitude
of the forces exerted on the wires..

R & 1.0 m OERPATICRE S, ZRZ1 2.0 A OERBIRL T
%, (@) TIEERIZFEM, O) TS Th S, HHIZIETZ S < F0m
TLREIZRD L,

7
Keio ﬂcm{emy of New York

i

1.0m

(a)

(b)

-« >
020m 0.20m
311012017 By Tohei Moritani



11th Physics 6 Magnetism 2016-17

4. Principle of Electric Motors ET—F —2EEET 5 HE

[Q31] The figure shows a rectangular coil in a magnetic field. When the
current is flown, how does the point P move?

I3RS B TIZH5MUARDO AV Th D, BRSO LI ITHND &L aA L —
EDOEPIEED L HICH 2, or B

1

[Q32] The figures below show the principle of a DC motor. Explain. EIZEEE—¥ —DOFEZRLTW5, AT L,

F7H

Right-Hand Thumb Rule

N
S

Tohei's Right-Hand Rule
® >8> N S

[Q33] The figure shows a DC (direct current) motor.

How does it rotate, in the direction a or in the b
direction b?
BIZERE—F —% R L TN5D, T—F—ZEHLLD
HINZEERT 5522 amn? bh?

Battery

Splitring
S
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5. Magnetic Force on Moving Charges
BETOBRMPEZITE] (n—1L V7))

[Q43] Three particles travel through a region of space where the
magnetic field out of the page, as shown in Fig. 45. For each of the
three particles, state whether the particle’s charge is positive,
negative, or zero.

NR—=UIMNCRER N E OGO 2 3EOMER 12 Fig. 45 D L 9
WCHEA TV D, ENENDRLTFIZHOWTEMPIED, A r k) X,

[Q46] (a) A positive charged particle moving into a region with an
electric field. (b) A positively charged particle entering a magnetic
field. Investigate how different the motion in the two situations.
M(a) 1%, BEHFEEETDECERMTH S, bIL, BT E2ESHTS
EEQEMTH D, WA OMER)Z s &,

[Q47] A magnetic field points to the x- axis in the vacuum, as shown in the
figure. An electron with a a mass m and a charge —e is launched from the
origin with a speed v and an angle 0 from the x-axis. When 0° <0 <90° ,
how does the proton move?

KDL ST, HZER xBGMIC, —HRRBREEBRH D, FAONLHS v T
xfih& A 0 OB (B&E m, B )M Sz, 0° <0<90° Th DR,
GFiiE oL S RIEEBAZ T 50,
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[Q48] Explain the mechanism how aurora or northern lights are
formed near the poles.

B TA—m TRREND AN =X L EHHAE L,

North Pole

South Pole

[Q49] A particle with a charge of 7.70 1 C and a speed of 435 m/s, is
acted on by both and electric and a magnetic field. The particle
moves along the x axis in the positive direction, the magnetic field
has a strength of 3.20 T and points in the positive y direction, and
the electric field points in the positive z direction with a magnitude
of 8.10 x 103 N/C. Find the magnitude and direction of the net
force acting on the particle.

i e f 7.70 1 C Tl & 435 m/s OB NES & B O ICAER Sh E
TW%, ZORFITxEMOEDTMIZHEATEY | #5513 3.20 T Dk
REECYyHOEDOME TH D, BTz O EOH X TRE X1%8.10
x103N/C ThH D, ZORAIZHNDIIOREE LHEERD L,
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6. Electromagnetic Induction ERFHE
Principle of Electric Generators B DB

[Q41] When the magnet is moved as shown, does the galvanometer —>

show a positive current or negative current? KO X > IZHARE S
TN D, BRIEEROEHIIEICRNL D 2> 2 AN S 5 ?

(a)

[Q42] When the magnet is moved as shown, does the galvanometer
show a positive current or negative current? X X 9 (ZHAT 3 E)
WTW5, RIEEROSHIIEICENS 2 2 AR D 2 ?

11
Keio ‘Acad’emy of New York

311012017

By Tohei Moritani



11th Physics 6 Magnetism 2016-17

[Q43] The Figures show the principle of a DC and AC generators. Explain. RIZEE X OB BEEOFEEZ R L T
%, wHE &,

DC Generator

‘ Time

AC Generator

311012017 By Tohei Moritani
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Magnet

[Q44] The figures show generators. The coil rotates / T
around the rotating rod in the direction shown. Does the - ( Brush < %
galvanometer show a positive current or negative current? (

PUIREHEZ R L TN D, A VTEERFOE Y 2R S iz Rotating Rod —- P ,
FHanzal> T b, g OSHIEIZIEN D002 BIZENLD — Splitring Galvanometer
me Magnet

(a)

Magnet

Coil AANIT
_/ s 1%

( Brush
( =
+
Rotating Rod < Galvanometer

Magnet

®)
[Q45]In the above (b) generator, which does not affect the

magnitude of current in the following modifications? Write
“none” if there is no right answer. One or more answers
should be chosen if there are.
ERB)OFREERT, KD LD REEEMZ Iz & & Rliaso
NORESIZER BN DX ENN? SR TE 72 u
EL, BEHEONITTRTHET L,

a) Increasing the rotating speed of the coil. =1 /L?D[A]
H 3 B DI N,

b) Increasing the length of wire to the galvanometer. &
Tidi ~DERE O,

¢) Increasing the turn numbers of the coil. =1 /L D&
EH O,

d) Increasing the strength of the magnets. 7 DIRE
DI,

[Q46] Does the above generator (b) give direct current or
alternating current?

LDFRED) ) 55 5D BIITEG D 2 22HAH 2
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Breakdown of Electricity Generation by Energy Source
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7 . Applications of Electromagnetic Induction
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Coil 200 ~ 3200 turns
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YL
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Connect

Self-Induced Current

I
—>

:ﬂ@ &% Discharge P S @ﬂ:
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8. Alternating Current
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[Q51] The figure shows the voltage change of an
alternating current. Find its period and frequency.
Although the voltage changes periodically with the
maximum voltage of 140V, it is called “100 V AC.” Explain
why.

bOLRMOBIEEEWND L, MOT T T EixoTz, ZDOR
VRO A & JER A R L, EEITEIAICE L L CREE
X140V TH DA, 1100 VORLH) EMEEND, Bl A
e X,

[Q52] =it & i b2 5 ()T, BTN D EE O,
LRI 5 B 1 3 L OIRGI TR S DB p ORIZ(Z ()
2R L7z,

SEVRE T O SN & SR E IR O EAMEIC SV TR &,

[Q53] 20Q DIRPLIZERNE 100 V ORFREEE Mz T2e =D
HPUCB I D2EHOMBEE NIV 62, £, EHUTH D2
HEER KOV 5 ERO R AMEITV < B A,

19
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[Q54] A neon sign that requires a voltage of 11,000 V is
plugged into a 120-V wall outlet. What turn ratio (secondary /
primary) must a transformer have to power up the sign.

11,000 VOEEEZET 514 A 33l ) FEEM D 120-V Tff
AL, AT H2EEROESHOE (2R 1IR) 2RO X,

[Q55] An alternating EMF of 240 V is applied to a transformer

having 3000 turns on its primary and 750 turns on its

secondary. On the secondary side, a heater for 120V and

800W is connected. Find the followings assuming no losses.

BEZE (FF 2 R) O TRAA D 3000 EHE, 2RI A LR

750 B & T, — R 2 A /VIZ 240V DR FEFE AR STV 5,

2= A VAN 120V ] 800W D EEGR A e L7z, ~ 7 v AT

HREFZVWB DL LTHRIZEZ K,

(1) What is the resistance of the heater? EZZFOHPUE TV
< BA

(2) What is the voltage of the secondary part? 2 | EE
TV Hne

(3) What is the secondary current? 2 IO EITIT H7 2

(4) What is the primary current? 1 XRMDFEFHITL S5 ?

(5) What is the power consumed by the heater? EZAZ CTIHE
T HEININL BD,

[Q56] There are two kinds of currents, direct current and
alternative, and the former is commonly used for most
electrical tools at home. In spite of that, alternating current is
broadly produced in electric plants. Explain why?

BN ILIE G & A 8 - T O K FE A BRI T EICE A
HEbhTWs, ZRICHP0D LT RRERINEEINTNDLD
N B L,

240V

Primary
Coil

Core

Secondary
Coil

=t 3000 750

turns turns

////

D

Heater

AC Generator
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8. Electric Waves B

1) BEROREE

oeld

jocl/

2) RET T FoME TR FMERFOBHORK

Propagation
Direction

3) RE7 VT T ICEERME TIREN G M & F OB DR l\ﬁ 7 7 Propesion
(YLD

4) TnXkHc, BRLESLFKICERE L TEDLSDONBHIE Electromagnetic Waves Th 3,
B E. B5 B, BITHFMOBREIIAEWICEET [AFHE TRO»OLNE, ERFIIMIE Transverse Waves

TH 5,
Z

E

L

X
Propagation Propagatlon

21 311012017 By Tohei Moritani
Keio ﬂcm{emy of New York



11th Physics 6 Magnetism

3. The EM Spectrum

Frequency (Hz)

2016-17
R 055
700.0 nm 600.0 nm 500.0 nm 400.0 nm
108 1010 1012 10"

Microwave

102 104

Wavelength (m) 1(')2 10th)
JE % Hz FEE m
Radio Waves ERNTINE SN BRNOLRET S
B (7 U4 106 ~ 10° 300 m ~ 0.3 m TVF, TLEREDBEVAT ATHEHNEND
Microwaves BIETRAESN, L= =R flibnd
~A 7 a 100 ~ 1012 0.3m~0.3mm | KT OEE - BEGETZFEST 20T, RoMmElcfbind

Infrared Waves

TREMRR

1012~ 4.3x1014

0.3 mm ~ 700 nm

53 F OIRBEER DO SR REFRLER I L 0 AT D
EIRM BN S FEE L, WEBBINT D L AT RNV F—IZED S

Visible Light
QIS

4.3x1014 ~ 7.5x1014

700 nm ~ 400 nm

T - 5 FOBEFIREBHROEBERICL Y BET S,

Ultraviolet Light
AR

7.5x10M ~ 1017

400 nm ~ 3 nm

T - 5 FOBEFIREBHROERICL Y BET S,

X-rays
X #

1017 ~ 1020

3nm ~ 0.003 nm

BT RNV F—DEF %@ RENICHEE S, QHICBHS D &
SITHET D,

WR B EROIRF FIEEE 2.1 nm B SEERATICEN S
5O

ERH O X G ELBHBRIERICHA Vb D

Gamma Rays

y # (T =)

1020 and Higher

0.003 nm and
smaller

JRFEERCHRL - DR — BB R ETHRET D

[Q62] What is the wavelength of an electromagnetic wave of 3 x 106 MHz.
300 J7 MHz ORI D FRITN < B,

[Q63] Find the frequencies of the following radio waves.

(a) A radio wave of the wavelength of 500 m

(b) A radio wave of the wavelength of 5.0 m
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