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MAGNETIC FIE0ps | 5¢
/. N EACH CASE, SKETCH THE MAENET/C FrEeh
AND WE/TE A FORMULA FoOR THE FrELD,
A) S/NGLE W/RE CALRY/NG CURRENT T.

> Z B =
B) SOLENOI/D wiTH N TURNS , LENETH L Aand
currentT L.
00000000 B =
B o

2. Fwnp THE MAGMN/TYUDE JND DIRECT op0/ pF THE MASNETIC
FORCE DN THE MPOU/NE CHARSE,

o
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3, U =(3-4,/2) B=(r/82¢) g=2
Fond ,4) v B) E C E
B) F £) & *
4 L = Z, W TERMS oF I, L.
DIAl : Z, b/AAA/AB)
F/NE FORMULAS FOR -
> Ly
gV &

A) ToTAlL MASNETIC F/ECD AT LOCAT oM A,

L) TorAac MAGNET/Ie, FrECD 47 <coCAT7oN &B.

C) MAENETIC F7ELD ON W/RS 2. DUE TO W/RE /,
A) MASNETIC FORCE sy wike 7 Dus 1o wire /.
e) Do 7HEY ATTRACT o REPEC 7
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s, L > T, N TERMS oF I, T,
A L3, A, B v L, FoND
P L vy A FORMULA FRRE THE
B TO7TAL MASAETIC FRECE
v L Z
> 3 bN W/ & 3.

b6 AN EXTERNAL MAGNET/IC FIELD COMES oyT oF
THE PAPEL. A CUBRENT Frows THRDUEH A4
WIRE SO 7447 7 HMANES SUSPENDED JN THS

F/ELD. L = L ENGTH P? = MASS
B® L_O m O A) JN WHICKH BIRECT 0N

' = MUST T4E CHRRENT
o o 0o Feow TO CREATE AN

UPWARD MASNETIC FoRE [
B) SKETCH THE MAENETIC F/ELD CREATED 8y
THIS CURRENT.
¢) N TERMS o0F M, 4, L ANb B, FPND A FORMULA
FOR. 7HE CHRRENT.

7. A LooP o0F WiRE WiTH MULTIPLE TWRNS, MAS
DIMENS/oNS SHOWN. /7 kas NV
NUMBER bF TURNS AND CAHARR/ES
CURRENT I, . ¥
A) W 7ERMS oF M, T, X AN Y, pp
A FORMULA FoR 748 MAGNErsc D/PoLE
MOMENT &F 74/S LOOP,
B) 7S cpoP /S oR/ENTED v AN EXTERNAL
MAENETYC Freed B, 4S5 supwn Becow.
2N ' ;—’ 5 W THE DIAGRANM,
> DRAW 7xE& NMASNETIC

D/PoLE VECTOR /i? :

L P/VOT

C) W T7ERMS 0F B, 1ot G FoNp A FORMYLA For
THE MAGN/TUYDE " OF THE TORGUE N THE LODP.
A) Foab 7w DirsCTION o0F THE TORPYE, T
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E) N TERMS OF N B AND @ , WRITE A FORMULA For
THE POTENT/ALC 5‘/\/5/66—7 OF THE LOOP A7 /7S
PRESENT LDCAT/oN.

F) /N Wirick DIRECTIon Wit r7 ROFA7TE AS +7 MOYES
TOWARD EPLI/C /BRI LM,

G) Jw THE MAGNET/C FrECD Bseow, PRAW 748
LOOP N /7S EQU/IC/BRIUM POS/770M. Syow 7HE
DIRECT/ON OF 74HE CURRENT. SKETCH AND LARSL,
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L. W ELCH CASE, A CHAREED PART/ICLE IS MOVNEG
/N A CURVED PATH N A MAGNETIC F/&LD. Foap
)7S PAE/Tt7 , THAT /S, J7S S/AEN,
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4 A cuapses WrTH MASS 12T rMpuss N A
CIRCULAL. PATH oF RADIUS R N A MAGNET/C

Frewed B A) FoND THE D/BRECT 0N 0F 7HE
PART/ICLE’S MO T7ON.
R R) W 7ERMS OF 2, m, R Ane B
® FIND A FORMUYLA FOR )7S kINST/C

*4 ENEREY,
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/0. A MASS SPESCTROMETER 1S SHPpWN BELow,
POS/7/VE sons o cuirse @ Acs acceierared
For Voi7ase o 1o =Z&eo. THE JONS FHSA/
ENTER A MASNETIC Freed B or/sired Psppen-—
DicliAe To THE PAPER. THE JoNS CURVE AnD
STRIKE THE WAL A7 LpcA7roM X,
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A) /W THE SPECTROMETER, DRAW E/THER @ op &

TJO INDICATE THE D/RECTIDN OF 7HE MabMeTie
F/ECD,

B) UsE conscrysrion oF EA/E,Q57 S/ Y2 TN —
EOUSLY WITH DYMAMICS FOR UNIFORM CIRCH <AL,
MOTIoN TO FIND A FORMULA FDR 7#E MASS
OE THE )JoN, U/V¢7 &, V,, Bavy X Ace
ALLOWED N OUR SNSWER,,
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PLACED 0N A PLANE oF Neens B 4
VERT/ICAL MAGNET/C FrErd B £xerrs 4
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B) wrEeMS oF M, 4, 6, L
FORMULA FOR THE *

L) ACCELERATION OF THE W/RE ALONG THE
INC LINE,

LL). NORMAL FORCE EXERTED pN THE WRE,
C) /N TERMS oF 1, g, 8, L And B, Fnp A

FORMULA FOR THE CYRRENT L, REQPL/IRED
SO THAT THE W/RE /S ST AT7oMAL 7

Ay R} FIND A

/2. A WOODEAN CYLINDER OF MHASS »L AND
LAD/IUS V~ S/7S A7 LBEST ON QA ANCL/A/EA
PLANE OF ANGLE B, 7THE CYLI/NDER HAS

N LO0OPS OF W/EeE€ WEAPPED ARDUND /7T <ONE/TU—
DINALLY , PARAQLLEL TO THE JNCLINE £ 40k
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A) FRoM THE FORCE BDIACRAM, WR/7E NEwrpn's
EQUATIONS FOR THE X— AX/)S _qid FOR THE
Y- AX/S. -

E) N TERMS bF THE PHYSICAC TRAITS bF TH<
CYL/NDER ) WRITE A4 FORMULA FOR THE MA456-—
NET/C D/POLE MOMENT OF 7THE CYLNDER,

C) We/re THE ROTAT/IoNAL EQUATION FoR
NEwron’s ctaw. MNors 7y4ar g <Anb N
PRODUCE T7HE Tuw/o TORPUES,

D) W TEEMS ©oF M , 4 ANb &, AL A FORMYLA
FOR 7THE NORMAL(L FPRCE, |

E) Use 7HE X-EQUATION AND THE ROTHAT o
EQUAT DN TO FNO A FORMULA FoR 7x&
CUBRENT L, SO THAT THE CYLINDER S
STAWaA/Am/.
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AMPERES AW

L WRITE THE FORMULA Fok AMPERE’s ZAW

2. N FOUR WORDS, STATE THE ESSENCE OF
AMPERE's LAw.

3. A soL/d CONDUCTOR OF RADIUS A MHAS CUPRENT
beNssTy T UNM/FORMLY DISTR/BUTED UYPoN /7S
CROSS —~ SECT/ON. /N &Ack ZBoNE ", FIND A4 FORMULA
FOR THE MAENETIC FrECD AT OUYR LOCTAT/6N V.

oz Z JL AMP/m"]} A anp r
ALE ALLOWED s/ OR ANSWERS,

=
’ Skerct A GRAPYH oF B VerRsus 1
6 Iz

Y A ceENTeLL WERE CARRIES CURRENT L, ou7T oF
THE PAGE, A CONCENTLIC CONDUCTLE. CARRIES CUR-
RENT HI, wro 7H#E PASE. W EACH Zone, F/Nb
A FORMULA FOR THE MAGNET/IC F/ELD AT OU/R LOCA -
T/oN 1. SkercH A &rArd oF B versus r

47,
I
\ r

s, T Bowe T 75 Hottow. Zowe ZT
tas CURRENT Dens,ry T [A/t]
’ — V' EAp A FORMULA FoR THE
4 PAGNETIC FrELD N E4acH PoNE,
Y

owey T, X, Y anp r Aes
ALL bWED /N oR ANSWEL,
SKkeTCH A GRAPH oF B yepsus r;

4. EVALUATE THE LINE NTEERAL FOR B
3T T /s ALL0WED JN OUR ANSWEER,
b 4
x4r 2>
58 o(ﬁ —




0,Y)

- X
(o,D) @

(0,0) (X,0)

(‘o)- D) ®
I

/N TERMS oF L, D, X AN Y & FIND 4 FORMULA
FoR 7HE TOTAL MA&A/ET/C_ F/5<.1> AT LOCAT/ON :

A)  (X,0) r) /(o v)
-
. Fws THE COMPONENTS 2/ & a1 LOCAT on /0/ Y)_
(v, 0)
1 2 |
(0,0) (%, 0) (A, 0)
Ax Ac )

THE SHEET /S /NFAN/TE L 1S COM/NE DUT OF
ALore THE ZB—-AXIS. . THE PAE&E,

A/GCESSA,cy JNTESRALS -

X : A x = _/ TAN-’ X
Xt +y* Y Y
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9 A SoLENDID pF LENSTH L, TOTAL TieNS N
AND RADIMS R, CARRIES CURRENT L. Fowp A
FORMULA N TELMS pF THOSE QUANTI/7T/ES For THE
MAENETIC FLYX OF /7S JNTER/OL
CROSS — SECT/AMAL ALEA. R ©

. A TOROID oF N TURNS CARRIES curRrenT L.

A) WS/IDE THE TORO/D, DRAW
THE D)RECTIoN oF 8.

B) Ufse AMPERE'S Law 70 A
A FORMULA FOE THE MAGNET/C ,
F/IELD AT OE Loc 470/ X. !
Oney N, I ans X ARE ALLoWED
N OUR ANSKER,

C) A CROSS ~ SECTron OF 7THE ToROID /S Sipwn BECDL,

oS = sMALc PIEcE  JNS/DE THE TORD!D,
OF AREA A7
DEANW THE Diesc7on/
T OF 7HE MAENETIC
i /LD,

D) lfsne Tws EpUATION /v (B) , SKETCH A ERAPY

OF THE MASNET/C Freed VERSHs X. B N

E) v 7ERMS OF X, Y, A ANb B, WRITE AN EQUATION
FOR THE CIRCLE DRAWN N pPART ).

F) WRITE QN NTEERAL wiTH LIMITS FOE THE /A6 —
MNETIC FLiX OF 7HE NTEL/pL CROSS— SECT7oNAL
AREA oF THE Toro/d., DPp o7 EVALUATE x5
DEFNITE INTEERAL. My N, I, A, R AND X ARE
ALLOWED N OUR SNSWEL,



I A socip CYLINDRICAL CONDULCTOR OF EBADIUS
“AYAND LENETH L CARRIES CLURRENT I OUT
OF THE PA&E. A) Us€ AMPERE’S LAW TO
FIND A FORMULA For THE MAGNET/C
FI/ELD NSIPE THE W/rE AT oUR
\ LOCATON T 0A/L17 /4) Z AnvDd 1
ARE ALLOWED /N OUR ANSWER.
B) Look/N6- DOWN DN THE WIRE, THE

/ CYL/NDEL APPEAES 70 BE A
IBl EECTANGLE, /N TERMS 67 A, L
And L, Fvb A FORMULA Fok
|‘/r" AS THE MAENETIC FLUX OF 7T4HE
L |, | L RIEHT SIDE OF THE LONE/TUDMNAL
" e CROSS —SECT oA pF THE CoNDYCTLE,
| | c) W75 04T AN Y CALCY LA 77N,
J@L FIND THE TorAL MASNET/C FLuX
(g0) dr  (A0) ACRDSS THE ENT/RE CROSS —SE770N

OF THE CYLINDER. DRAUW/MNG 7THE
MAGNET/C F/ELD pMN THE LEF7 S/IPE C©F 7#E& CYL/NDER

N THE UPPER CARTOpN SKHould FERoOVE To BE /NS/EH7T~
FuLl.

/2. CHRRENT I CEREATES A MAGNET/C FrELD Wi/ CH
/S CAUEH7 BY 7;4/5 RECTANEY AR LOOR.

A) W THE SHALL AREA

CREATED By T.
L R) Use AMPERE’S LAW To
F/ND A FORMUYLA FOR
Y. T T T d%dr B AT ouk sLocAmonN T
Y £ ds onty L AND I~ ARE ALLDJED,.
D c) I rERMSs oF Z, 4,0

AND b FIND THE /—’o,eM///_A FOoR THE MA&A/(-"T/C /—24/,\/
DF 'rx/fs LOOP,

l > AS, dDea TuE B
C
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(0, D)

b6
/3 JWE STAND AT THE CENTEL OF CURVATHRE OF AN
ARC OF W/BE oF RAD/YS B AND AN6LE ¢. A
CURRENT I IN 7HE ARC CRELTES A MAENET/C
ELD. UsE Bor — SAVvARTS Lsw 70 Fwb 8
AT ouR LoCATroN. Oniy I, R AND G ARE ALLDWED

Al N OUR ANSWEL. FledsE
& - ALSD FINB THE DIRECTION
—_ \\ ¢ B o B.
~ <> B

Y Msone THE FoprucA PERIVED /N (. /3)} FIND FORMULAS
FoR, THE MASGNTHDE AND DIRECT op) DF 74E MAGAET/C
F/ELD Q7 7HE CENTEL OF CURVATURE DL £ACk pF
THE FOLL DH/LIE-

A) D B) D I
fa I
‘ C

JS. A RING 0F W/RE wHosE RAMUS +s D cAer/ES
CURRPENT L. MWE S7TAND ON 77S AX)S A7 LOCAT/ON
(X,0). Fond A FORMHULA FOR THE MASA/TUDE AND
DIRECTI/oN OF THE MASNETIC Fr&ed N 7EMS oF
I} D AAC.D X, dB

e=40
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