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308 Magnetism and Matte 

NCERTL LQn 3, 1,5,48,1L18, 18 

Ececses 

Maqnttis ild stungth B20.25 T 

quem tae ban manetI:45 X_|0T 

Anglk betureLn the ban manei_aAd the AKteaal 

mntie ielde : 3 

a T0ANAis nelaked to_malnlie morsent [MM 

AST MBsin 9- 

MET 

.5 x Io- 
0 25 Xsin 30 

0:36 JT 

Henc He magnAtie ement_ the majnet-S 
-

Mann ha han aanet, Ma 0.32 TI" 
Entternal maneie eld B =0-5 1 

C The ban asnet is_alignedalon the mag neie
eldThis Sustm isconsideml_as being inA 
StableAquilihsuium. 
So lak anl betueen Hae ban nne and

pOnia n tak susHm -MB cos 
-0:32 o:1S coS O 
y.8X 102J 

eld Hnco iin _unskab le 24LLLEhufua--
180 

Poentía2ng MBcos cose 



Date 

Page 

32 X 0:15 OS 18 

.8 X 10-2 J 

umhe umt In the solena id nz ao0 
Anea coSsSeckian A = 2 5xo m 
CuMLn in he solLenoid T 3.o A_ 
A cuiLnk_LANAHing bRha?AS_AS han. 
mManekbecaLse_ a manALie ela _dRNLlops alan 

axisitalnng tt ngth. 
The magneticmoment aSSoated wtth thegiven 
cunnend-LanyinSoltneid iscalulatd as 

M2n1A. 
-00 X 34 5X 1o 

06 IT* 

9eMajneAic anonAnt M:58IT 
Manekic eld staength 8 = o21T_ 

-

Onitia angk betwen the axis and he manetie 

finalayle bekureAn tlae axis and themagnëki

he w0 4K ne9uizLed o make henmas ntke. 
MOmente nonma o thL_dirtction matntti 

Peldis 4utnAs 
-M8 (tose Cos 

5X022CCos qo- _ns o 
-o 33 Lo-D
0.33 

180 

T 
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oppesi Hhe dieckioY majnlitFel 

E -MB (Cos e,-tose) 

L5 x0: 22 ( cos 8O Cos o' 

E033 -1- 

0: 66 

( fo ca Se 
q0 

5X 0 222 Sin 400- 

0 3.2 J 

fo ca se 
80 

TOTqALA MB MB sin e 
15 XD.22 sin18 o 

0 J 

(2 Nmbe uAS M he salenaid ,n 0 00 
Azeae tOsS SO_tion d he selennid A 16X10- 

CuLenk. in the soleanld Ta 4A 

HA) The00aneitmament_ aloujtlae axis he sa 
soleaofdiscaulate d as 
M n AT_ 

2000 X6 xL0 XYH 
28 Am2 

)MAgnetic ld8 5 x lo *2I 
Angle beweenHae majne tir_fald and hs_A C 

te Solenoid, a 30°. 
OLL T2 MB sin e 
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8 X 5X o sin 2o 
8X10*Nm. 

sinceuenagnRAÍC 2ld icuwsttorm,the Aorce 
e solenotd iS7L toraAue mi He solLnoid 

-2 

u8XLO NM- 

uabe Nuna.bes UAnsin in kine iulan_ceil Na l- 

Radiuso thaLoil a 10 cnz Du 
caoss S2ction anoa tthe coflA = na2 

n xlD* m 

ineAs in the toil a 0.75 A- 
MAne elA_sknng h B 5.0 X1oT 

EnLiny oScllaticas he coil ye 20 
MA nH momen& M2 NTA N TAL 

FTAuLa 4ven b tlaa latim,- 

inttia the 
cof I- MB 

o 3+ x5 X 10 
119 X1O m 

47t x (2 

HENCAtas moment inhia athe coilabout

Anale _ ddinadimnAa1.

HOiZonnlpkoragonent dLathL manLHte PAld_ 
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Eaths majneic eldat the enlocation 

8 
cos 8 

B- 

o.6 
o31 G- 

Cos 6o 

Eanth's magneic elA Aées iesin te vetic 

plane 120wesk tae gog aphie raidian_ 
Makin An- 

hantzontal istctim T majnitude is022 G_ 
Anglee ho pwand) oiththe. 

3) EmthknaAagneHic£eldat theiNen pla 
H 0:26G 

he maas pald at a ditanLedan the avis 
manetisaiven as 

B 2 
TT 

whert 

Mo PermlabTit SPAce 
M:Maantie

The magnetia ield _At_ the Sam distancs d, m thi 
2quatoxial ineo he manlt is 4iven a 

to M 
using 7T d 

Totalmagntia ela 8 B tB 

H 0-36 + 0-1 
Th Aetic d 1s. 

0 D 1G in ths distei 
ths magnee Ael 
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fAdditiona ercises 

CL ntinthe we I 2 5 AA 
engle ipA be 4ivtn ocatim n Awrth 

Eanth s manRhic feld H= o 33 G=o 32x LoT h hoilantal companeot Larths roaneAic eld i 4iNen_as. 
H H cos & 

0 33X Lo x (oso 

raanekie 

0 33 XLQ T 
The mAgnAtic eld at tihe neutral point s 
distance R 4aom tlhe cablk iven by the laicn 

oT 
2 TT R 

whee pemeabiliy _e awespace 
UT X 10 m A 

R T 
2TT H 

MTTX 10 x 2 5 
27 X 0 33 x o 

15.15 X 1om 
5 |em 

Hence a Set u nedtal poindspanallel0 and aka 
AablsAneLo.caked at anomal distance f 

151 cq 
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