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1. Magnet and Magnetic Field HBif & B
*[Q1] Fig. 1@IFERA D N DO Z X Icar " A2 ENZRTH D, T2 /3K
OREEHE Fig. 1(b) D H H EFUAIE L,

*[Q2] Fig. 21X, BA ORI ICEI NI 2O L X2 ZR LTINS,
I NAXONBEHEAD AMEZE LTS, a2 /32 B ORE & RO 4
LEblicEETANRL,

*[Q3] Which diagram in Fig. 3 correctly shows a magnetic field
configuration?
Fig. 3 T, FORMPEIME LTIEL WD,

*[Q4] which diagram in Fig. 5 best represents the lines of magnetic flux
between the end of two bar magnets?

Fig. 4 T, 2MHOHMA DEHOMOBNMERT DL LTI EDRM K b
E Vi

*[Q5] Fig. 5 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?

Fig. 5 13 O JEBH ORI TH 5, MG ORE N H KEWVOILE D Eh,

*[Q7] How is the direction of magnetic field determined? How is the
direction of electric field determined?

BGOMEZILIED L IICRDLEND N ELOMXITED L IIZRD LN DD,

[Q8] /A PIZkIT DD & & KEITRE,
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2. Magnetic Force and Magnetic Field 7] & 35

[Q11] 4.5mWb & 3.2mWb @ 2 S OBIERIIZ 150N OB /IAMEIN TV 5 & & B
T A D RRRE A SR & X

[Q12] Wik 16 Wb @ S HRORBEAEH S 2.0 m BN /=S ORBE DM & & kX 4K
O &,

[Q13] H2BHOME N x MOEDFHH T, ZDOKRKE ) 5.6x102N/Wb Th b,
(a) ZOBETICH Y | BEKE 6.7 mWb O N OB SN BT 5 o &
LREZERD L,
(b) ZOEEETICH Y | WK E 2.3 mWb O S OB ESE N HZ T 5 o &
LREZERD L,

3. Geomagnetism MR

[Q16] HER=EAYALHES « FIMAE & 1T &V 5 HuE A, MR O AbRR « Faf L X &
X9 s,

[Q17] HuERFE D& D MR OB D 3 B L3y, HRICKEIT 5 3EEDOKE
L E O Z R~ L,
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3. Magnetic Field By a Current it D1E 2R

*[Q18] The connection between electricity and magnetism was
discovered unexpectedly by Hans Christian Oersted in 1820. How
did he do?

BREBROFE RO XL, 1820 FICT /L AT v RICE Y B R ST,
EO XL TRAT bNTDN,

Top View

*[Q19] When the current is flown in the figure, how does the north

pole of the compass rotate, in the direction A or B? .
K CERIZERZRT & NZAD NRIA B D EL GIZENLD b, "

Resistor

+ -

Battery Switch

North North
1t 14
*[Q20] KT, FALDFEICH DL TKFEICE S T2 EHROE F@) L BT N
O BN Th D, BRUCE LD E BT 2T &
N BOESIEZENENEL LD HFHIZTIVD D,
S
(a) | (b)

Top View

7

*[Q21] KOREBETAL vFEANIZEE, 2320 NMRIZA, BO
EBHLIZIRND D,

B

S
Switch

Battery
- &

“[Q22] MOEIEETAL v FEANTEE, 282D NMIZA, BOD TopView
B Y gli)
Qi €4
S Y
-
Battery Switch
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[Q25] Find the magnitude of the magnetic field and magnetic
flux density1.0 m from a long, straight wire carrying a current ‘
of 1.0A. (Fig. 25)

RWEARROER 1.0 A 0N S 1.0 m fiz & 2 ADRS &
WHREEDORE E&2RD K, (Fig. 25)

Fig. 25

[Q26] 10 A OEIEA AL TV D ELARIROELE N SMEEIZ 7.0 cm
BENT-FTIC Z DB N O ADRERBEE DK E 1T By,

[Q27] Fig. 27 (a) & (b)IFPEHEE 2r 2 T 2 KD EVVEATER T,
BRI L L L Ch D, TRAOMKRBEDORKE S&2RD X, H H

Fig. 27 () Fig. 27(b)

[Q28] Fig. 27(a) T, RILUMZIZ1=10.0A.1=6.0A THY, &
T OEMEN 040 m & 975 & & FRIROMIEEORE I %K
b X,

[Q29] 1.0 A, P 1.0m OHBERL’H 5, ZOMEROHFLTD
W E AR BE DR E 30 By,

[Q30] 4% 5.0 cm DHEFDOH LT, 6.28 x 10T DOREHE %
DL BITIFENWL L OERE T LEDLH D h,

5 3/28/2016 By Tohei Moritan:
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Q31] £X0.80m, HBE$400mDY LV /A KRHB, D/ L)
A RIC40ADERERTE, YL /A FNEOBKREEDOKE S

X< B,
= ~//&Egm

[Q32] It is desired that a coil 38 cm long and with 430 turns
produce a magnetic field within it equal to the Earth’s magnetic
field (5.0 x 103 T). What current is required?

38 cm DR ST 430 B& D aA L CHIEROBHRE LD K E (5.0 x
100 T) & A U5 S OREs 2 1F 5 [T 2R BIIT N < B2,

[Q33] /NS 6 AEIC 0.10 m B/ SIS EH AR 0 B A LT .
L2 A, NEEEHITEIC 30° A TEIE Lz, MRS L2 B O Top View
SLmEwRD L, 2L, MRS X BRSO K TR % 24 A/m . ?
LY 5,
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/)]
%

o

=

)

6 3/28/2016 By Tohei Moritan:
Keio ﬂcmﬁamy of New York



12th Physics 9 Magnetism

4 . Magnetic Force Exerted on a Current-Carrying Wire

vl

W OEFEN 2T D 77

*[Q41] MTEMRCER T & UFEBAOPOERBITA,
B®DEDLLITIRN D M,

[Q42] WG ICHABHRNPZT BB EICHONT, [HTHE
DR 226 7L v 7 EFDiER] (=Tohei DA FDIEA)
BT,

*[Q43] KL TRESINEER] LW HOEBEBTH D, MO L I ICEKE

W ETITa, bDELLIZEIL M,

*[Q44] iZs vy 7 A TETHRA/E TV D, (1) KO X 5B E 0
Fiz, BTRIZEDLBICEIK 22?2 a, b, ¢, dMBHIES, 2) W%
KDk HIEST 2, B O LRI IN] OFRRZ TS, BHRIT
ELHIZEIK ?  a, by e dBIES,

*[ Q45] XIS B RICH DMUMD aA LV THD, BRAKO
FrmnsEaf Vv EoRPIIED L I IZEIL B,

7
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*[Q47] Fig 47 (a) & WL 2 KDERTH 5, (a) EIRDFFIAHF Q Q

cexe, ) HmMEOLEIZ, 2ARKOERIMHS DM E 2R
J:O

Fig. 47 (a) Fig. 47 (b)

N N
*[Q49] Fig. 19 shows the principle of a DC motor. B S
Explain. . .
: =y |

il
Fig. 49 IZEHET—F —DFEHEZR L TV 5D, ilE = F brush
J:o

F Right-Hand Thumb Rule

Tohel's nght Hand Rule
@ >

Fig. 49
*[Q50] Fig. 50 shows a DC (direct current) motor. How does it Magnet
rotate, in the direction a or in the direction b? CO.|
MIFERE—F7 —2RLTN5D, T—F—iF &b L0 HICHEEYT
Lin? A? Bm? VA oo
v
Battery
Splitring
[Q51] BT 1.0T O—kRZRRERH D, Z ORIHITK L TEE Magnet
WZEWOERRIZ 1.0A OBRZ R L, ZOE 1.0 m OFZH,
WD B2 2 1130 < By, Fig. 50
[Q52] BEHHIE 0.720 T O — AR 1 5, = ORSHIH L TE I
BTSSRI 0.899 A OB AT L, T oW 215 m o L=215m | e=07201
I BEGIN D ZT B ITEN < B, ]I
I— 0.899 A
[Q53] —AR7eREFIC TEIZE W /28R 1.5 ADBERER L2 D,
R 0.10 m 12 3.0 x 10° 4N DA, WA TN < B,
8 3/28/2016 By Tohei Moritan:
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[Q33] Fig. 33 12k L7z & 5 7o PATEIRMICH < 1 &K K, Bk O E
EEEEE r[ml&4 5, (11-133)

[Q34] BEZEHZ—i0 0.20 m DTE=fF ABC BdH v, ZNEFNXIIRL
7 & ICRE IS REICZN TN 5.0 A DERBFR TN TS, £ DT
EZMA% ABC OHLTH D,

() A DEBFRMN D IEDLHHZORE S L& 2R &,

) A, B,COERN DIZOL DEMEHZORE S LMEERD X,

() A DBEFOHMESH, B, COBFMROL DBHENLZITDHOHE
TDORESLREZRD L,

[Q35] Fig. 35 @ L H 1T MR 2.0x 103 T OFZ WEH LIz o =
30° Z79EMRT 3.0 A OBRBIWNTCND, ZOEROEX 1.0 x
10 m DAY BESE N ST D ST DR E ST < By,

F720 080 =90° . HDHWEO =00 DLEFNL BA, (I-136)

[Q37] A copper rod 0.150 m long and with a mass of 0.0500 kg is
suspended from two thin, flexible wires, as shown. At right angles
to the rod is a uniform magnetic field of 0.550 T pointing into the
page. Find (a) the direction and (b) magnitude of the electric current
needed to levitate the copper rod. & & 0.150 m TE & 0.0500 kg @
FOREZ, SORICEE TX—YOM[ I 9 & T 0.5650 T OfEHHEE D
HFIZ 2 RO THIRBREMHRTHOY Fif e, HOBNEE ERoE5IC
BT HEMDME & REIZRD L,
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[Q38] BEAHE B A% 2.0 x 102 T OFE T8 & O—AE 2B 12,

AL 30° DMHEZ 2T 2D LA RRMOE P, Q2% 10 cm D

W CROBIATICEE SN CWD, ZO RICER 10g DT L =
U LA TR T, PQ D LIICEMA DR WEL &, A TH
FRIELLIZEETHDLCODOERDME & KEIZRD L,

[Q39] Fig. 39 1%, MHEE BIZEINTZEFEOERTH D, Eit
IBFHEND & X DEBNZITHHDOE—A L FERD &,

I
e c
E F
i Fig. 39
[Q40] A rectangular coil with 200 turns is 5.0 cm high and 4.0 cm 0040
wide. When the coil is placed in a magnetic field of 0.35 T, its ! oUm L .
maximum torque is 0.22 N - m. What is the current in the coil? l E
B &3 5.0 cm, fE2Y 4.0 cm T 200 & & DR FIEO 2 A )V HSREHE ; o
£ 0.35 T OREBHFICH D, IANNZTHHDE— A2 FOIRKIE :
20.22N m D& & aA RN DERITNL B2, (W-778)
| Fig. 40
3/28/2016 By Tohei Moritan:
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[Q41] 13 a m]DIEFEOERNH V| Fig. 41 O & I2ER L [AlB TN
TW5, EHFBERECERAIIC, 0 AB & FEATICERICEVER L 2350,
K Dfa & (B L2 [AlI3 NS, Eif L &) AB L OFEfL b [(m]TH 5, (2)
B L OEFRAL AB B L BC OMSIELHMGOmE R L, (b) &
ML OBRMNIESTEOEM AB, BC, CD, DA IZKIFT Homx 2k X,
(o) EH L OEWRMNESE ABCD ICRIFTHomE &K S&2RkD L,
(I1147)

[Q42] A 52 1 C charged particle moves parallel to a long wire with a speed of 720
m/s. The separation between the particle and the wire is 13 cm, and the
magnitude of the force exerted on the particle is 1.4 x 107N. Find (a) the
magnitude of the magnetic field at the location of the particle and (b) the current in
the wire.

52 1 C ORIERLF-A3 720 m/s DI S TRVEHUTIR > THW TV D, K7 & EfROMH
HElx 18 cm T, RiF23%1F 5113 1.4x 10N Th b, (@ KTDOH DL ZAHDBKE
FEAaRD L, (b) BHROEFEZ KD KL,

[Q43] A solenoid is 20.0 cm long, has 200 loops, and carries a current of 3.25 A.
Find the magnitude of the force exerted on a 15.0 u C charged particle moving at
1050 m/s through the interior of the solenoid, at an angle of 11.5° relative to the
solenoid’s axis. (W785)

£E200cm, 200 BET32ADY L/ A FBRHY, 2DV L/ A FONEIZHL
#ZXE LT 11.5° OAFETHS 1050 m/s TEHW TS 15.0 u C DRIERL T35 5,
Z ORI TTORE EHRD &L,
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5. Magnetic Force on Moving Charges
BETOBRMPEZITE] (n—1L V7))

[Q43] #H % BITIOR T AW OB & & 0 & e\ & (ES
LBk (B q [C10), #HE v [m/slic@< o RE SITo0WCHA
Bk, 0 BROBEITE S,

(@ 6 =0° ., 0 =30° ., 6 =45 . 6 =90° (II-139)

[Q44] Particle 1, with a charge qi = 3.60 z C and vi = 862 m/s, travels at right
angles to a uniform magnetic field. The magnetic force it experiences is 4.25
x 103 N. Particle 2, with a charge q2 = 53.0 © C and vz = 1.30 x 103 m/s, moves
at an angle of 55.0° relative to the same magnetic field. Find (a) the strength
of the magnetic field, and (b) the magnitude of the magnetic force exerted on
Particle 2.

BIf 112 q=3.60 u CEM &, S vi = 862 m/s T—HEEHBICREIZHEA TV D,
W b= T 512 4.25 x 108 N Th D, £/, K1 21XERE q2 = 53.0uC,
HE ve = 1.30 x 103 m/s TR CBSICKT L COAE 55.0°0 THHNTWD, (a) B
BOBHREEZRD L, (b) KT 20T 5 HERD X, (W767)

[Q45] 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.

A= VSN B R & ORIEO T & SHOMERL 7)Y Fig. 45 O X 5 IZH#EAT
W5, ZNENORLFIZOWTERNDIEDN, BANErMRD X,

[Q46] A particle with a charge of 7.70 z 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.

FifER 7.70 1 C T & 435 m/s OEMNEL L MG OWFTICEH S T\WD, =
ORI x WO TEDFANZHEA TR Y | BT 3.20 T OBEHEE T v HliD IED[H)
EThoD, EHTzMOEDRE TRESIL810x103N/C TH D, ZDRFIT
PNDITORES LMEERD X,

[Q47] Fig. 47(a) 1%, EH T2 EHT 2 EDOEM CTH D, (b, W& E¥
DIEDOEM TH D, WiH O 2 i &,

12
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[Q48] In a device called a “velocity selector,” charged particles move through a
region of space with both an electric and a magnetic field. If the speed of the
particle has a particular value, the net force acting on it is zero. Assume that
a positively charged particle moves in the positive x direction, as shown in the
figure, and the electric field is in the positive y direction. Should the
magnetic field be in (a) the positive z direction, (b) the negative y direction, or
(c) the negative z direction in order to give zero net force? (W771)

N Ly Z—] LWOAEETIE, Bk ES L SO 036 5 fHk 4
WY 5, MEKFOREN D DFFEDMETH S &k @< Rt wilik
%, Fig. 48 T/RT X D12, IEBW A x & A EHIXy OEO KR E LE I,
ZorE, BHoOKAE, @z#MoEORE, b)) y#HOADE X, (o) z  HOAD
BX, OEND,

[Q49] HIOME T, B FNEBHEITH)D BT EBRSG) D B L Z T 720l XX
WL B,

[Q50] An electron moving perpendicular to a magnetic field of 4.60 x 103 T
follows a circular path of radius 2.80 mm. What is the electron’s speed?
B, 4.60 x 108 T OB EORESICHEEICA Y 2.80 mm O£ THIEE) %
L7z, EFOESIINL By,

[Q51] Two isotopes of uranium 235U (m = 3.90 x 1025kg) and 238U (m = 3.95 x
1025kg), are sent into a mass spectrometer with a speed of 1.50 x 105 m/s, as
indicated in Fig. 51. Given that each isotope is singly ionized, and that the
strength of the magnetic field is 0.750 T, what is the distance d between the
two isotopes after they complete half a circular path? v 7 > ® 2 fEEH DRI
JEHETH D 25U (m =3.90 x 10%kg) & 238U (m =3.95x 10¥kg) Z KD L H 1T~
AR hVEEEIZ 1.50 x 105 m/s DEE THEA LT, WE L b 1oL 4T
Y, BABEN 0750 T &3 2 LM OEDH O —DORMEOERHHTIN 5
Es

[Q52] Calculate the time T required for a particle of mass m and charge q to
complete a circular orbit in a magnetic field B.

BEHREE B OBSST THE m, & q ORFAHERT 2 & DA ERD &,

[Q53] ¥ 7 v kv (Cyclotron, Fig. 53) D Jf B & Fi X,

1
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[Q54] Alpha particles, the nucleus of a helium atom, are accelerated in a
cyclotron. The value of magnetic field strength in the cyclotron makes
1.55 T and the mass of an alpha particle is 6.64x1027 kg.

(a) Find the frequency of the voltage source.

(b) Find the cyclotron radius for particles, which leave the cyclotron with
a kinetic energy of 18.5 MeV. (M = 106)

(c) How many times does the deuteron cross between “D” electrodes (also
called “dees”), if the electrical potential difference between the two dees is
50 kV?

NV U ADRTETHD ahiTh2 A7 brrTET 5, 127 m b
COWHORKE XTI 1.55T TabiTOERIT 6.64x1027 kg TH D,

(a) BB WL E KD L,

(b) ki FAEB T KLF—16 MeV THA 7 12 hrr ZEn D8O A 2
7 ke NOMER O A kD K, (M = 106)

@ A4 7uvbaroT —DOROBNMNZAEN T0.0kV THLHEE VA7 1k
o2 EEEN D E TET ¢ — O EHED b,

[Q55] —HEZ2BERBE B o hlc, HEE v CREICHT BH SN2 IEENR . B8R m Off
BRLT-I1X, BICEE R PE CERMNEHZ T2, ZOMOYRE 22T 5H72DIC,
WOBREEZ D, TRNENMOOMEICT D E LDy, () WERFOES v, (b) B
WEEORKEESB

[Q56] Fig. 56 1%, &1 % VI[VIOBETE LT, K& &2 B [TIo—RE 72 B A= E D
FIZHBbHLEZEED, BETOHWEHETH L, ZOHEOEEIEr [ImlTh o7z,
EFOEEE mkgl, Ewrz—e[ClEToL&, BYFOLEMe/m % V, B, r TEH,

14
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[Q57] Fig. 57 @ & 5\ —#E72Res fE B o B m [kgl. & g [ClOEE v [m/s]
mﬁ%uTm%VGTA%LT LEAEEE Lz, ZOLEAEHOEE 1 EH
OB O & ICETRFRZ RO &, (11141, W774)

[Q58] 1.0 T @72 BER B FE D T, 106V OFEE TIE S N7z B A IEEICRONA
ATE, B ORS MELUED R, BLOZ0E#ZRD &, (1141)

[Q59] Fig. 59 @ L H iz, B2 x i, —HReBHEE BR3dH 5, FROo» bl
Sv TxHhiEAoDHMICET (Eim\%ﬁ—dﬂ%ﬁéﬂtou%@ 1 DIEH
IZ2OWT, ROMWIZEZ K, @) 0=0"° OL x| i&@io&ﬁﬁ%#é#(w
0=90° OLEBEBITEDLH 778 @%Té#(@ BIZ0° <0<90° DL XE

LD XS REMET D, (D07 <6<90° DL EE T#MO%ﬁTﬁBWUXWL
Zil5ETORRMAZRD L, (@07 <0<90° DL EBEFNHOEHTHEH x fil 1
D AITEONDS ENIETHER T 52y, (11147)

[Q60] A —rF (Aurora) D A*H=XLZHHE L, (1142, W775)

15
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[Q64] E G ARDEMIT, x T ANCER [ 23 L,y fi7AICHHREE B 2075 L.
z 87O T O ABCD, OBCD ORICEMAENREET D, ZORBE2BEMOENR
FRMEN O N2 T L EhbEAY L, £, ZOBMEND, BWOEOTFO
E. ARbND LN, ZOZ & EHAE L, (11143,147)

[Q65] You place a slab of copper, 2.0 mm thick and 1.50 cm wide, in a uniform
magnetic field with magnitude 0.40 T, as shown in the figure. When you run a 75
A current, you find by careful measurement that the potential at the bottom of the
slab is 0.81 1V higher than at the top. From this measurement, determine the
concentration of mobile electron in copper.

J2X 2.0 mm, 18 1.50 cm O A BEHREE 0.40 T O —REHPICHO L5 I2iE<,
#Z 75 A OFEH &N L CEMAEOKENELZ Lcb, @EOTOLALELY 0.81 4
VEEBREP-T, ZOFRNOHET O R BHETFOBELZRD X,

[Q66] ik, FHREME, KB SOWTHRAE X,
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