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DI 3feT B (A TAT HISAT DI 3feT & ohwdq [Qemmadi
¥ geal # fford wxa &

(i) BUS! DI A&l D QT USD A | §F | sin o
AT |3B'|sina YD € fam # 89 B BRT
RER S O & | oI

(i)  BUSC B A& D THAL USH | 5B | cosor Ud

|8B" | cos o TRAT H A qerm feam # faudia
B B BRI IRER R 8T o & |
39 YBR gusell &1 Tl uRE I IS e sredian
@ gl ¥ fowad fear smu ar aRemyl e a3
Wﬁa&%aﬂ%ﬂwﬁaﬁwwmﬂm

B= Z|68|smoc 2 MO

8/( R . R
:%1 27(7]("' 717 9 sino =

sm (0

—)

7

(o Y 80= E@U@?ﬁ @ aRf =2mR)
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_ W, 1(2mR%)

3

ant  r
w, 12nR?)
p=20 = J
pr— ..(7.31)
w_Re] o 747 |
=R +x?
1
a1 r:(R2+x2)5
a1 P = (R2 +x2)3/2 ..(7.32)
DR 7.31 H FHIBROT 7.32 I 1 BT A 3G
N
W, 2I(mR?)
=ﬁm .. (7.33)
I FHoeell # B @ FEar N g dr
_ My 21 (NTR?)
4TE (R2 +x2)3/2 .. (734)
u, NIR®
ar ZW .. (7.35)
afeer wy |
-~ u NIR>
B= 2(132 T+ 52) X .. (7.36)
e R § <2fs arT &) e & forw B &
feem +x faem & g1
faoiy Rerferat

() Freell & I W FEIII &F
B TR RO &89 & oIy FHIBROT (7.36) H
x=0 @I W

_ My NIR?
T 2(R2 +O)3/2
_HMyNT _
a7 S = 2R e N— .. (7.37)

(i) Ff% anfie favg P, oeell @ Brsar R &1 ot #
s W R Rerd &1, sfaiq x >> R Al FHIdRo
(7.36) % R*&®! 0T AFA W

po NIR* g NIR?

B= =
2(0+x2)3/2 2x°

..(7.38)



(iii) afe 3pfie favg P, gusell ol arg F3sam R2 & F9H
R T (@i x=R/2) & ar

Uy NIR?

bl

o NIR*  uyNIR?

R2 3/2 5R2 3/2
2| RZ+ 2| 5

a B S e
x=R/2 5\/5 R
FHIBROT 7.37 UG AAIDBROT 7.39 BT AT B TR
B._r/» =%Bm =0.72B;..
IJT W A D AT FEDE &9 A gRadd
gRIATE] JATHR KISl & 31T W B HT x B
a1y gRad & ford 7.15 # qwfar T 2| R 745 9@
W ¢ {6 Husell & d= W DI &F BT A7 e
ThcTH BIAT & AT 3feT W g & A1 B &7 /9 wedr Sl
€| Xx=c° YR B®I A I BT & | 9% ¥ fawg P e
P, SiEl x=1R/2 g R gwaIg &5 Wb vy 4
uRafeia grar 2 | 7 favgail uR ggvar 3= 8ich © a1 39
fageil R awar & fas ¥ uRad+ 89 & BRI g9
fa=gait @1 Afa uRad= fawg (point of inflection) H&T B |

Bx=R/2 -

3/2

...(7.39)

... (7.40)

Tfa aRad= fawgait @ forg
) x < R/?2 ORIl ga/cAd Bl & Wx > R/2 W
el FOlAED TN x = R/ 2 0 9ghal L Bl ¥ |
- dB . d’B
(1) E: fraa ud i =0
i)y 37 fOgeN @ Aey O RSl o oA & wHH
B B
A E’
B &=
P] PZ
| |
| |
| |
| |
-X -R 0 + X—

X=-— X=—

2 2
3 7.15 gRTEATET HUST B e W GBI &3 BT
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753 Bl gRERE U M gEa faga
d a9 (Comparision of Small Current

Loop with a Magnetic Dipole)
FHIHRT (7.34) 9 B TRIETET TATBR HrSal]
(c[u) & e R Rerq el fag R grrag &3
u, 21 (NmR*)
p=to =T
4m (R* +x°)*?
IfE U @ BT & dl R*<<x’ Tl
A=TR* = U &I FIC TG

u, 2NIA
: B="——
ord 4 x°
2M
qr B :Z_:E P (7.41)

g8l M = NIA = gRTaET U 1 JEHII M0l 2 |

FHIGRYT (7.41) Th BIC BS b AT JRDII
faga & #e favg A SHa) 31T W x T W Rerd forey
g R g &3 & Jod © | 3 U BITT gRIEATe!
U BT IR VS BIC gD g—4d (308 WD) B
RE BT & |
7.5.4 B¥Elece gGusferal (Helmholtz Coils)

31 el (co-axial) 9T T A JATBR
gusierdl RTH A alR|mr &l fagd arT |99+ faen
# yarfed &1 <& 8 791 e i & 7y W, D
3 @ 99F 81, A 39 UBR 9 JaRed @usierdl &
T BT TS HUSiordl wed 2 |

S qUSol & e &3 H gRGId &3 Bl A
T U I (uniform) Y&dT 8, 31d: seHlee S Husall
BT ITANT b FAM FHEDII &3 IUH B 7 D
e gfaa & wu 7 fear Sirar 2|

TerleT ol HUSH! U ISHIMS HH TR 59 UhR
2ERT Bl & o SH@T QM1 HUSfordl & Tdf TRER
TARR B 2, 39 AfaRad 4l fusferat sofima #
SS! Bl & ford Fi H 99 9’1 U & faem |
yarfed 8 Wa | 39 3 7.16 H gl T 2|

3 7.16 eHBIocyl gUsierdl



Fusfordl & w&g 90T A SO gEONE 87

Sl pUSfordl & eI AN H gREDI &7 B
IRUTAT A gIh—Yish RUSIOl §RT I~ FHRIDIY
&3l T |faer INT BIAT & | 3f: aFl posferdl & Afd
aRac fdwg & MA—UrT & 9T H Ueb T i
&3 I B O © | 39 o 7.47 # <wim wmam B

P
R —
| |
| _|__—— e 8
YETH HUSHt - i
& HINUT Sca—~ ;@ﬁ used
T 8 E"'“E' 3;}; '

— R —»

= 717 Sovelecl gusfodl & #7eg H T Uh

A gD &5 BT 8
e pusfordl & #ed W1 H Ugell HUSel & PR
S~ &7 B & o

4u, N1

= 55 R (T HRT 739 B, =R/2)
Ife pusferdal @ #ea |9FT # gud fUsell B,

FREDII &5 I~ B Al

_4u, NI

NG

a1 gROm g &
B=B,+B, [ B T B, U& & fawn % 2]
=2B,
—ZXM

AN

B=1.430 N1

Bl

B, =B,

Wy NI

=0.716

...(7.42)

T B=1432B,_ . (743)

I THIeT S HUSl H I Yo T FrdId
&3 BT A1 UID BUSeH §IRT 3T+ sz W I+ JrDII
&3 (JIFHaH DT &) BT 1432 AT AT © |
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7.5.5 ORMEE ddd 4 TEHE &9 B
f&em (Direction of Magnetic Field in Cur-
rent Carrying Current)
(1) A gRIEE s TR & RO FEDHR &3 B
wEI—sH =1 JART | 9931 Fhd o

3 718 @ AR @Teld AR PQ ST Ieafer
JARAT H T qAT &S W FISdle & 787 ¥ bt @7
2T W AR B RIS B G dell WA Hell ad 2 |
aRRuer § T ol # ST AR GRT Halfad &I U= q
T BT GR—R BT W Wewe™ R 89 <wd € & di &1
RIGT 7T WR A AT BT WY T8I IR ol & |

o 7.18 T HIY gRAE AR & HROT FEDI &F D
WY B IS Ueei

FEDIT G D T A DI &7 Bl e
ST PR TR 98 gl WR Y MY AR & (e & g
B B | 31 ATAD AR & AR} IR JHOI &7 Fh 1Y
gl & WU H BT 2|
(2) FOTHR Husel H fIga arT yarfed & R fusa
% O IR 9 <@+ R 9T 9MmEd (Anti clock wise)
fo=m # g&<ll 88 walid 8Kkl © qusell &I 98 =T ST
ga (N) @l dg q1 RO 3R & g7 gféromad (clock
wise) = # g&<il g8 Udlia eIl € oI BuSell &1 a8 ol
9P B el ga (S) Bl TRE FIBR AT & | 39 o
7.19 ¥ qeIRAT AT 2 |

© &

o 7.19 AR gRTEE FUSl H g MR
FaTeXvT 7.3 10 cm A1 &1 100 HHHR FUC Y BRI
B fdl T el R fAaR ST R 1A & faga
RT JaTfRd 81 I8! & | HrSell & b5 TR DI & Bl
aRAEToT @/ 87




&al: [P BUSel H HHB dAUC TY BN &, A TAD
FABR WX Bl B
R=10cm=0.1 m¥ I5d 2 |
T8 N =100, 1=1A,
3T B W GBI & BT URATT
U NI _4mx107x100x1
- 2R 2x0.1

=27 x107*T

=628 x10*T
SETENT 7.4 €I &1 oh A1 0.8 m Broan & g
HT 2 sec § Y IRT IFHR 1T oIl B | 9 & Bvs W
FHEDBII &F BT A S DI |
Bal: BIferdd IS WR MY q=+2e,r %I@T%QT’T
H TGP TTCT 3T BIforgd AMH Uh URTATS! U B
TRE IER IAT ¢ | THD B W DI &1

B

p=tl
2r
ag‘-bl— l:k ".'lzg
t t
3 B=—'u0 (2¢) =%

2rt rt

_47Z><10’7><1.6><10’19
- 0.8x2
=1256 x 10T
Sarevvl 7.5 foa # yslRia ar # yarfed o~r 1 &
FHRO g O W gEaT &5 S B |
gal: o #§ O R aRemf g &3
¢ S

P

B= EPQ +EQMR + By
S D _,uol
HHBRT 7.21 & ATAR | By [=] Byg 1= yr.
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fer (7.22) 4 v & f B, @ faen wvrer &
TS S T IR DI AR TAT B, DI X2 BT &

el & TFA ATER BN AR T 3T B, T By, TWER
RESEASINES

1( u,

I
20 2r

B @ e &1 & Il & o aq SR & 3R 81 |
JETEXVT 7.6 U R 35T a1el] eRTars] @usell & 3167
W fba i O W gD &5 B A 39D bs W
DI &F BT 27d1 9T BN |

Eol: IRIATE] IS Bl 3eT R FrEDbg &l

_ M NIR
2(R2+x2)3/2
HISHA B bs W DI &3

s/ | Bl EQMR |= ] (SFETATPR @19 & HRO)

Mo N T
B, =f0 "
2R
ﬂ ’
1
B=—
27 7"
U NIR* 1 uy NI
M R+ 27 2R
k11
g7 (R2+x2)3/2 3 R
a7 (R2+x2)3/2 =33R3 =(3R)3
1
ar (R*+x*)*=3R
a RP+x?=9R°
a1 x*=8 R?
pil x=22R

IQTEVT 7.7 THlceSl gusfordl @ @awn # udd

Fusell W 25 WX § a1 A1 10 cm U& vanfEa faga

gRT 0.1A B | gHusferdl & A& &F & #9 fdg W

FEDHII &3 1T DI |

gal: I8l N =25,R=10cm=0.1m,/=0.1 A
TeHEIeCSl RUSHORIl & A& & H gD &

_ 8 uNI

55 R




A WG TR,

_ 8 o 47 %107 x25x%0.1
55 0.1
=225%x10°T
ISRV 7.8 U I I8 & ar dl, foras 1 arr
yaifed 1 W& 2, a7 <9y aigar Arer 13 2, At aw
R I FHDHIF &F I © Al @ BT AM F1d DI |

B T

gol:

(B, @ e BTG & Tt & ofgdq HU BT AR 2)

Mo 1

=
Y Amr

(B,, N e &N & et @ eaad SR B AR 2)

_ M .
Byy =5 (7 bed @) ofars)

Ml
By =up, Qn-0)r

(B,,, @ e &S & qa & e A9 a7 3R 2)
31 ROl S &7 BT gRAToT

| B, |=M_M(2ﬂ_g)+ﬂ
drr 4mr 4rr

uyl  uy 1 U, 1
~5l m-0)+0 =0
AR 4 47zr( ) 4t r

Mo 1
Bl n-@r-0)+1]=0
T 47”[ Q2r—6)+1]
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T 2-Q2r-6)=0
A 9=27-2=2r-1)rad.
7.6 9N &3 # Jrdyw P Tfa
(Motion of Charge in a Magnetic Field)
i HIg TAHE START BT ¢ fH Frara
&5 B don faga &3 E <l @ SuRafd # 5 9w«
ToRAT & AT BT W &T gl BRI B 2—
ﬁ'ﬂﬁﬁlﬂﬁ;=qﬁ'
AT FEBI A F = q(v X B)
31Q: 3T WX URUT 9
F=F +F =¢[E+VxB] ... (7.44)
9 9o P FAYYH, TALAN o ad b
o7 | 3TCT: 3 9l Bl 3F AR~ 9 B ¥ | J&f 89 Hael
FEDBI &F & BRY A W A= Rerfoal § o
el DI T BT &1 (AU 3eaTT B |
THIBRYT (7.44) & S B &5 H T
3L TR T ITAT FrIBI I
F =q(VxB)
gfRHTOT ‘Fm‘zqusinG
gel 0, y T § & I DB
FHIHRT (7.45) | W< ¢ b e 9 o
o2 ®o1 & 97 V qun grEe &F B | i dd &
ST ot ¥ (SRR &% U & M) g ? | 39

o 7.2091 # TWRAT T T | TS I &AM A IR ©
5 afe M &1 FomeT® 7 (—¢) ® O g 9o

@1 faem vxB & fawdd & |

foeiy Reaftal (Special cases)

7.5.1 A A1 A el &, 31|V =0 a1 | F =0,
FATT bac T 3T &1 JHDHIT Il AT AT B |
7.5.2 Ifa 6=0° 1 180° BT Ffc ARG PHT BT d7T
v qAT GO 89 B URER G A7 GiATR 8@
AT sin@ =0 AT TGO 7.46 W FHEDHIT I T BT
2 | 39 R # Il Hor oo T &1 g &3

! fa=m % gorraq @ 8¢ O 7.209 & AR W
IR U WR T FRar 2

... (7.45)

... (7.46)




*
Yy
- -v
o
\47&
T 7.2081 gD = 7.209 g &5
&3 H 9 @ FAR TRIDT BT

761 A gEOIG & ¥ J@w B

(Motion of Charge in Perpendicular
Magnetic Field)

afe v 9T B WRER oaq § ar 0 =90°
BT | 39 ReIfd 3 amawr W e I

F =qvBsin90°

F=qvB=F,__ ...(7.47)

I8 9, I i qAT JHEbI & p 4 T aa
1 fort 7.21(31) Hx-y T 7 <27 T ® B THad ad
x-z T H BT | 37c: AR BT x-z Tl § Feirg Iy
BT | o 7.21(@) § 9 TR @ ST &) TfT BT S

Rerfer 3 geriar T 8 59 g &F BRI & ad &
AT AR DI 3R BT |

By

¥
= 7.2131 gRaE &= = 7.219 g a5
H B R I H T WR B T

A DT & H A B AT & forg
AMMIeTS Ad-41d 9 (centripeted force) EHT Tt
A YT BT 2, 3

I’I’lV2

=qvB
B
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my
T
TEf r=H0 & JATHR U B 5T 8 T m BT
BT GHHE & AT p BT DI FaAT B |
Al wor & It St E, & A p=2mE,
3: FHIHRT (7.48) W, JATHR U &1 3o

e [2mE,

qB

a1 ... (7.48)

... (7.49)

3FITe] MARIT BT S JTTHR U DI AT PHor

@ g FIT & FAFUR BT 8 qAroc (JE, T |1 Th

FHM FAHR A H BT DT A1 (1390 89 D BROT BT
@1 Tfer SHot W e 8 2

JIUHR T | T BT ATaciaial
_ TP T AT d TR Q0

T
EIE
_2mr_ 2z mv N
y v | 4B (AR (7.48) ¥)
2T m
T=""
a1 .3 ... (7.50)
H0T B RgDH MgRI
1 ¢B
vEo=o — .. (7.51)
qr drefig g
w=2mv
a7 a)=ﬂ 7.52
~ ...(1.52)

FHIHIT (7.50) W W BIaT & b geii iy
AR Ho1 BT NIRRT (AT ATa<IDBIeA) BT DI AT v U
ik =72 &7, aaife w1 9 9 ¥ gfg B W S9S
qATRR 9T B FZrar # +ff a0 &1 gig 81 Sl & o™y
T Ah H T FHI T R8T 2 | S ISR SMaidbiel
(@mgfRy) @or & TIS oIt FoHr I wR Y iR FE
FHRAT IMIRT & AT T HoIl & A IR iR 781 89 &7
AEaYUl SIUANT AIgdAlg @l fSirs a9 ¥ 8Iar ©
fires v H &7 SFTel SIg0al H AT T | MacIhIcT
FHEDHI &F b A B AT B9 & AR &1aer ¢/ m o
MR @RATE| Toc1/B AU Tocm/q




7.6.4 ARG dor B T ST 0°<9<90°

(Motion of Charged Particle when 0° <6 <90°)
IS TR TR BT BT 9T FrIDbI &3 B

e 0 DI (SRT 0° <@ < 90°) I9T T © Al HOT B I
BT FHEDII & DI a2 F g€ v, =vcosH BT B

B @ ST IR X1 H I HRIGI Rl T b 5
HCH & HRU I W FRHII &F BT Bl Y9G ol
BN TP g & oaq 8ed v, =vsind & SR
BT W DI 9 B BT 37 I8 °h DU DI
gy U ORI BRI | 3f: bOT bl GROmH Ifey
qusfer gt (helical path) & w9 # e 8, Ry fort
7.219 ¥ RITAT 1T B |

s 7.2281 aawr R 9@ fAF 7.229 Fusfori uy
0°<0<90°

EASIKEIRCCICIREI]
I _mysin®
o5 o5 ... (7.53)
: 2y 27mm
Td Iradiard T = = ... (7.54)
v, qB
U T H B §RT JHEDIT &5 & Qe il

T 0 R Y oI (pitch) et &, BT A 8RT—

y=v,T (-» TP Th § o A T )
=(vcos¢9)27[—m
qB
_2mmvcosf
T ... (7.553)
ar -2 7.554
y=— ... (7.559)

g &3l S JARDT AT I ST H
- 3TMHTeT H qUlf Bl 3T~ grax 39 faw@rs <
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2| T FRA Y B UG AT YRl I <d & S
3T RN Td ATy or B & | §9 Wafad geH
BT PRV JLIhl gIRT @Il forar a1 & et
T D & H AT HIT Y T §IRT T4 2 |
9 gl B STR—YAT AT (polar aura) &4 2 |
IarET 7.8 10°T & UHaaH g &3 d 10eV
STl Tl Uoh Seldg= gaTdR Uf IR GRHHAT I &l ¢ |
SOIdG [ DI ATl T AR T B 351 A1 DI |
Bal: AT B, Soide i &1 TTferet ol

E, :%mv2 =10eV

=10x1.6x107"°J

m

T y=+/2x10x1.6x107°+ 9. 110~
1eV=1.6x10". m=9.1 x 10° kg
v=1.88%x10"m/s

BT B T Y Broar

_ my _ my
=5 s Cra=es16x1070)

_9.1><10731><1.88><106

~1.6x107°x107

r=1.07m
FET8XVT 7.9 U U 4 4x10° m/s & 97 3 0.3 T
& AAGEDII &F H & B =T/ 60° BT WR YIL
FRAT 2 | U @ forg (i) v @ fsar e (i) g9
AT ST DI |
&l WICH & 9 BT B & IMfQe °ch

v, =vcosf =4x10° cos 60°

=4><105><l
2

T v, =2Xx10°m/s

W & 97 & B & o §dd gch

3

v, =vsinf =4x10°x

=2/3%10°m /sec
(i) WIS BT 9 HUSf UHR BT 7, 3 9 B a1
_m,

qB




_(1.67x107)x(2x/3x10%)

1.6x107"x0.3
T p=12x107m
2
(i) 781 ST 3 =0y, T = vy X
qB
- ~ 2x10°x2x3.14x1.67x107

1.6x1079x0.3
act: g =43.7x107m=43.7mm
FEIEXVT 7.10 61077 & oI &8F & owda

310" m/s @ AT A TREE B gerac= (@masT

1.6x107"° C T2 segAe 9x107° kg) & 9t &1 =
T 2?7 SHD! T IGRT BRA1? g/DHI Holl KeV H =1
BRI (1eV = 1.6 x 107 J)

&al: JUBR U B B

Lomv 9x107'x3x10’
gB 1.6x10"°x6x10™*

=281 %x10"m
=28 x 10?m=28 cm

y= 98
2w m

o™
g

_ 1.6x107""x6x10™
2%3.14x9.0x107"
=17x10°Hz=17 MHz

st ot Ey =%mv2 %><9><10‘3‘><(3><107)2

=%><9><10‘3‘><9><1014

=40.5x10"J

_405x10™"
1.6x107"
=25.3 x 10%V =2.53 KeV

7.7 AISFAIGIA (Cyclotron)

AEFAIGIH b Ul fagra—grara gfaa
(Electromagnetic device) & ST g1afid Foli (G Tl
SIS TAT o — 0T SAIT) DT 3% 97 qh H @R F=A A
Ugad BN 7 | SHDT ATTDHR TSR AT & 90 & fory
T 1934 H SN SRST qerr vAws. farfdweta = fasar ar
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7.7.1 fugra (Principle)

Argae” 39 Rigia uv i sl ® f afe
AT GATARIT BN I, ATITLATAT FrIDTI &5 BT IJUATT
BB, Iod AGRT & UETTHA oY TATadd] a9d gIRT
I fIgd &3 H 4 S g &7 & orad HrIRd
&, IR—9R IOIRT ST AT Bl Bl AT 92 Soll a6 @R
fpar 51 waar 21 I8 gHEaa a3 AR B B
IR 9o WR IR SRAT ©, Saie f[Ggd &aF udd
amgfr § e ot # gfg wear 2
7.7.2 IHAT (Construction)

ASFAISI H T AGIATBR (37U & D 3feR Bl
TRE) U1y & Wraet urd g 'Dees' T AT 8 B 2 |
g fad 723 # D, 1 D, g9iiar 147 € | 39 "Dees" @1
I TRER FAIKR BT & TAT 37T AR UR Reyd gy
g1 D, @1 D, &g Sea AgRy &l gegradi fawdiar
ol XfSaT angiRy SIfer @1 Asrar I R fhar Siar
&, Sl D, 21 D, #e S 3M1giy ol gearad| fdge &
I~ AT 2 | "Dees" ®I Faifad gors # @ Sk & |
I ST qAT 9 & AR H TIHR =ATH & WY |
g1g & SMI Dees & 377aR AT &7 &1 A4 I BT © |
ug ARl T WfITerel FEa &3 I B arel
faga 9@ & gal @& 7 T S 2| gEHT &
'Dees' & Tl & A B FHIAT & |

b s
3 7.23 GEFIcH

+ - - +
‘
+ - - 4+

gAY ¢ I

9 (t+71/2) R

R 7.24 WgaRiga 7 'Dees' W gadr gRadd



HrYoe! (Working) - f&ar sy qifers
ST 104V fa9aidr @2r 10° Hz 3mgiRy &1 gegrad|
faioR I~ HRAT 2| 3 'Dees' & WA & AN H
I e &3 BT a1 TP AGATd Pled F giRafeia
Bl <&l 21 39 9T # MR BT Dee & 3
FEDIY & B BRI JEg Yol PR oIl o |

I 7.24 % IAY AR 9 PIg AR HT
M T A 'Dees' # T &xaTl & 1 ordd graad
& & HRUT AT YT B TRT HaAT & | AT BT &or
t R D &S Tl D, 0D €, 3 g D, H
S Yol hReh fage & @ PR D, B SR AR SIell
& AT 30D FHoll 4 qV I & Sl § | b1 bl D A
T B § T/ 2 G979 QT & | AIsdAlerd § gamadt
g vV &1 MY 39 TR aReyd &1 Sl & fb o &1
AR &Y fHAT Dee 3 3fgdd Yol &xal 2 gAmad
fawg @1 gaar aRafdd g Sl € | ®o1 D, ¥ A aead
FEDBIT &5 B BRYT JATHR Y2 BT T BT 8 | 3
UHR Qb dsh H ARG HU1 &1 IR DY &3 H il
FRAT & TAT IEDH Fot ¥ 2qV g 81 Th 2 | IR
BT BT T H BT BT I FAR=OR 9 I8 & BRI ST
FABR v @1 B # 1 gfg 2l & 8, o U
TIh H T T 1T 3Mdcilel 1 ST Y& 2 |

AT FATS H fAR=OR @Rl & fory maferd wor ot
JMGRT &1 A9 'Dees' & Fed JARMIT JAEdt fawa o
JMGRT & FAM B BBV, TH TG SHaRAT B8 ¢ |

ST @R ARG BT BT 3521 'Dees' &1 FZrsar
% FA B SN 1 I {HAT fFes wic & Ferdm |
Rasad! a1 §R® (window) w ¥ IR0 §S1 & U # qIex
ATt o 21
7.7.3 TRMA fad==T (Mathametical Analysis)

AISFATGI 7 BT & JATHR YT & {7 aah
AHET I ofFaq FEdI &3 I YT 8Idl ©, 31

mv*

=qvB
r

I BT B U B AT

_myv_p
r_q_B_q_B ...(7.57)
(p=mv= T BT RIPH FIT)
2 2
smadera T =2 =" ...(7.58)
A qB
JAMETT H o wHI
T 7mm
E_q_B ...(7.59)
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@O B G

1

qB

vEo=o — ... (7.60)

9 AGRY BT A9 JRINT gdTac) fawa @l
JAMGRT & FAE BFT AMBY, 3T U ASFAIGIT AGRT AT
Fed T |
ATgaAIg @1 Brof g

qB

w=2ry=-—
m ...(7.61)

THIBROT (7.58) TAT (7.60) TG (7.61) H W< B
6 AsTAISE | ST BT & TRT BT SMATBIA,
TG T \AH, TAT BV MIRT 4 w85 21 (B
& d A9 @ forq) srafq 3 &or ol a1t dem U &
Zroar .’ AR T8 e |

BT DI IfIST Sl

E, :%mv2

=% qzzzrz (- TR 757 A v=q7Br)
a K :%qzi ” ...(7.62)

S BV b GAIBR U Bl FST Dees' Bl
= R @ |99 81 Sl 8l &9 &) ISl Solt
NfHIA B ST &, T FHIDBRT (7.62) A

_l qZBZRZ
2 m

Ife ferepad ISt Soff UTed ) H g=1df3g
PHUT gRT ST T IFhl BT AT N 8 dl, N Iah<i |
it wrferst ot 8Ff

... (7.63)

max

E=(2qV)N ... (7.64)
FHIHROT (7.63) TAT FHIDBRYT (7.64) DI AT B U
2 np2p2
(2g7)N= L5
2 m
1 gB’R’
N==
a1 i ... (7.65)

7.7.4 GIsadicld @ A9 (Limitation

of Cyclotron)

(i) FFATEIE & FERIAT | Dac RN AT Bl Bl
B IRT T S FHdT & Rifd gob AR HT S
goldg i &I S1fSd I R TIH H ATUfEhdr & J91d




¥ gfg 8 I 2
my

J1-v/¢?

TEN m, BT BT fARTH Sl # gHA € Tl ¢
THILT B AT B |

godel Pl RT BT B AU GIeTeT= &I ST
fopar Smar g |
(ii) 39 T T FETIAT A ARG Holl (S =ZIH) BT
IRT T8I fHar S Fad |
ASFACE $ SUINT
(i) 39 gRT ART TAT I Sl Jad NARNT HOIT BT
SYANT NG F AT HR ANDII AT S B |
fopar Smar g |
(i) 399 U< @ART Hoil Jad woll HT SYANT SIET H
IR B AT PR I I § GIR HRA qAT 7Y
TSIl BT FeANT B H AT ST 2|
(iii) 3TPHT SYANT f$ANfaca el o Sa= oA
fopar ST 2 1 39 eaefdea ugril &1 SuanT fafv=
T & SYAR # far Srar 2 |
JETEXVT 7.11 ARFAIGH DI Qlferd Mgii IOMHz 2 |
TICIHl Bl TR FHRA & oIy Tare FHSHI & &7 J14
foaar 891 ARy | afe Dees @1 3541 60 cm ® A1 @R®
ERT I UIeH o &1 TTfast SHolf MeV # uRabferd
FRA| (e = 1.6 x 10, m = 1.67 x 10 ”'kg,
I MeV=1.6x10"17)
&ol: QIfeTd @1 3MIRT BT A FHIHIT (7.60) &

m=

2Tmvy
q

o B=

B 2%3.14%x1.67x107% x10’
- 1.6x107"°

3 B=0.66T

WIeIF &7 MfHad I

qBr 1.6x107°x0.66x0.60

m 1.67x107
=3.78 x 107m/s

BT BT TTRIST SHoff

1, 167x107%7x(3.78x107)’
my =
2 1.6x107"

V=
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FETENT 7.12 UP FHOIUR g &3 H 3Mde q
BT TH HOT I v A JdY BT & | 9D 9T DI [JI==1
DI |
Fo: ARG &9 H AR T W AR I
F =|q(vxB)=qvBsin@ # afg 6=0° 2 qi
F =gvB BT & Qd HOT &I U JHR BT 2 |

o & AR Afe FHFHDII &7 BTl b qol
% A HUR DI AR & Al BT & adf H T HIA
It G A TfAONEAT (clock wise) TN AL FolIFHD
2 1 98 arradi (clock wise) g1 H ITfRT &7 |

W ?{fﬁ\‘[UTIEFCﬁ‘T% ACW ?rmra—cﬁvf%r

Q0

7.8§Raﬂ?xﬁaﬁ'€rr\rm‘é’twaw

qY¥ dc (Force on Current Carrying

Conductor in a Mangetic Field)
RSN e K E GG I Gt S|
FHIBIY &5 H QT 11 & <l et H Rerd gad serag =

(ENRIETEY BOT) S ATeD H Uasd At v, § Harfed s

REd & AR 9 F = q(V, x B) T9¥d I 8 | I

ITAd IR TPh TR g1 BT HIAT 2 |
3 7.25 & AR AFT ATAD B DI AXTS ¢

2 AT IR BICAT | ATAD & FHIg MAAT H Seragii
P AR n T | AT ATAD H BA A g = nedl B |
AT AR H [ 9RAT B fAgd grr qai?d e @

&, T AP BE FEDII & B S AR O DI TATE R |

}jzl(exB)

A

N
\ 4
o]

AN
)

N

\N\
A\

y \ 4

o 7.25 FaI &7 H gRIEE! AR



Il ATAP B ol seldeid JUdrE ard v, A
R ¥ A S g aw R

| F|=qv,Bsin@

=neAlv, Bsin0 (. g =neAdl)

=(nedAv, )l Bsin@ (-1 =nedv,)
ar | F|=1¢Bsin@ ... (7.606)
e w9 #

F=1(/xB) ... (7.67)

Tgl ¢ @ faem aree ¥ faga o yare &
feom & 9t Sl 2
BT 7.67 A W< 2 fb gRMEE I R

g1 @I faw 7 vd B & ddl & e dal § SRy g%
U & AR g6 |
fafr= Rerforat
(i) IfT IRTETE! aTad BT 87 o 2T F @ T,
Jfq 0=0° 8@ F=1/(Bsin0°=0 B & BRI
ATeTh R IEdT 2 |
(i) I IRETET =P TR FRDHRT &5 & IFdd IET B,
Jafq 0=90° g ar
IRTETE] dTeldh dR R gl
F =1¢Bsin90°=[/¢B
IE YRTATE! ITeldh IR U AfTHaH g1 8, 31
F._=I(B ... (7.68)

7.8.1 YURMETS! dATdl®d U do &Y fogm

(Direction of Force on Current Carrying
Conductor)
aa forg <1 gafera foraw 23—
7.8.1.1 AfHT @ 9@ v *HT frAm
(Fleming's Left Hand Pule)

I 81T & IS, Toi1l TAT FEIAT DI 3H TDHR
@1 9 & I 3 7.26 & STJAR URWR ofad 8l | i
Toi (first finger) p @1 f=m vd #e2# W (central finger)
faga arT (1) #1 faem &1 gad R dv el ardd )
T aTel g @ A= DI Fad BT |

F

I

fIF 7.26 wifdT fb S BT @1 fRAH
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7.8.1.2 TA BRI @I 8AA HT 99 (Right
Hand Palm Role)

I &9 S BT & GOl Bl 39 UHR HeATdh? I8
o 3T fagla aRT 1 &1 faem 1 e thell g8 Sigfordf
FEDIY &3 p DI (S BT e B Al ATeAD TR AT

qrel a1 o bl [ 82ell & arrde Bl } HahT o
o1 feem # grf| o (7.27)

F I

B

A\

R 7.27 S 1Y 9 8 BT fIH
7.9 T GHI-OR SRTAIE! 9Tl® dRl & 759
gHDIF 9ol (Magnetic Force Between Two

Parallel Current Carrying Conducting Wires)

Ueel aTToal H 89 eI BR g © [ bl
IRIATE TS TR B ARI 3R T FrIbI &5 Su~ &
AT 2, Td e & H Rerd gRmare! Aretds W Il B
IRAT T | 3 A U IRMEATE! AAD AR & e Dlg GO
gRIATE] Tl TR G &A1 S 1 I8 GA-T a1l Ugal
RTATE] AT B BV S~ FrIDhIT & B BRI T o
AT PRAT & | 3HT UHR USAT ERTATE] aTeld I g
HRTATE] TTeAD B BIRYT ST JraDhId & B DR U I
3THT X | M- Th IR & e T 1T IRTATET TR
D T SN TR g oI & |

S AR URTATE! el qR (Aafd a1 arg 4 v
TR & e W@ 81 AT 978 7 o+ aTell o

@) SATHYOT YTl T BIAT & Tfa TRI H FaTfRd €RT Teh
Bl feem # grcfi 2 | (e 7.28 1)
(i)  wfrmdor UHf &1 Brar & Ife IRl # garfd gy,

fuRia feem # &1 | (s 7.28 9)

QS
a1 7.28 IRTATE! D ARY & ALY JNMBYU Td Ufhyor gt



ST AR IRTATE] AT AR} & Fe &7 dTel def
®I T B & g 71 PQ e RS fryata a1 arg #
PBITST B Tl H IREOR AR RITIRIETE] ATeid IR # |
g1 &g ofrad g0 d & | (fer 7.29) 7191 PQ @2 RS #

yaTied faefd aRTg R [, 91 /1, & |

P 'R P 'R
¢ g
I, LA B 1A 32 Ly %1
— j_/ ! F,<_./ 4*
E2 }721 12 21
o d —d
0 'S 0 'S
17 7.29 <1 AR URTATRT IR 9T I

T gRTETE] ATl d aR PQ & SR 59 d 0
R Reyd =Tet dR RS & TR g R S0~ gt &
(THHRT 7.18 9)

Bl — uoll
2rd

B, @ & 131 7.35 (31) & TR BFISl & Ocd &
SHIE AR Bl SR BNl & | - ATereb RS O [, &R
yqifed 81 R8I & B, gwaIg &3 ¥ Rerd 811 U9 39a
AT §7, TR BRI e BT,

5F, =1,(57,%B,)
7 SF,, =12‘522H§1‘sin90°

pil SF,|=1,6(,B,

Eo|_ M1, 1,60,
T OF,, wd ...(7.69)
SF,, @ fen waffT & 913 &1 & o 9 aR
RS & oFad TR PQ &1 3R il |

X1 R dR RS R/ d 1, a1 o 7.20(31) &
3R 98 W& 2 & SRUPQ ol ReIfd )R I~ gl &3

Bz — 1u012
2rd
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B, I 3 BT & Tl & e aes B AR

B | 3FT: AR PQ & HIRTATET STeHTT § ¢, TR PR ae 81T
SF, =1,(50,%B,)
(07, | = 1,]07,||B,|sin90°
= 1,5¢,B,

. .l

SF,, ¥ fam aR PQ & eaad R RS &1 3R

BRI | 39 UBR 89 <@ & b Ife aRTaTE! FaoR Rl #
gRT U &1 {3 # yarfad el 8, I S99 7e By T g
BT IRAT B |

s 7.20(3) & ITAR AT PQ T2IT RS ART #
faege R faodia el 3 v &1 df e 7 ufiayor
I BRI BT |

I fqaror 9 I8 7 woee siar g & afy

5¢, =80, WSF ,=—OF, S f& e & I fram &

SRR
THIBROT 7.69 TG FHIBRUT 7.70 I FHR URTATE]

e AR D AT Tehich oIS UR FrIavid det BT IRHATOT

...(7.70)

= =12 N/
60| 50, 2md ...(1.72)
791 fFqax &1 GR¥TST (Defination
of Standard Ampere)

FHIBROT 7.72 B AJTAR I R U HIeT FAR
RTATE! ATetd TRI & Hed Ui Ui ofwls U= o arel
DI I BT TRATT

5_F:,u011]2

ol  2md

A [, =1L, =1A TN d=1m 2

N/m

SF _ u,xIx1 _4zx107

S0 2xl | 2x;

=2x10” N/m

37T: Tep VIR g ey, 98 €RT & S feyaiet (3
qTYg) H URTR 1 WIex Trad ¥ IR Reyd &1 e g ol ud
AR SRTATE el IR H JaTfad 819 IR Ud IR &

U HIeR B THT8 W 2x107 N/m 9 ST~ Bl 2 |




7.10 U&% WA GBI &F A JFATHR
ERIATE) [J W g1 U9 gl Aol (Forceand

Torque on a Current Carrying Rectangular
Loop in Uniform Magnetic Field)

T I8 I@AT AEd © & fd YR T SadTahR
oRT o erRactt faega ey [ vanfza &1 <& ® afe &
FH grrab1d &3 H Rerd 81 dl 39 WR b YHR U aef
ATl I Bl ST &, R 89 WR - 9 AR 81
BIdT | I8 FI8R U |AH faega a3 H Rera faet fagga
faga &R o arel 9t el & FAEEd BT © |

AT ABCD U&h ATIATHR 8RT 8, o= [aREror
%1 fag]d oy areTaRt faem % yanfad 81 %1 © | ofU Ud |H

DI & § H Rerd § Td od BT Ui 3187 B & owad
2| U @ g ¢ dar TS bz | (R 7.30)

!

|
N|—H——S
1T -
R 7.30 U w99 g 1g &1 3 Red AIATBR U IR
et

AT fHHT &707 RTATE] ¢[U BT AIG3T &Thd
A (U & T W i T ifer) e 89 B B
AT O BV IAAT & | U BT AR} oI Fraaord & 7 Rerd
gRIATE] AT Bl TRE AABR PR 8, A< 59 R DI

F, o1 fQA&ITS & e & efraa 3R bl SR & |

(iv) 9o CD W 9d— I8 Yol ¥l B & ogad & ud
CD =/, 3q: 39 R I

Fy=1(1xB) %
|F,|=10B
F, @1 e ITot & el & ofwaiad a1ex bl MR8 |

9 TR W< & b U R SRIRA 9 F, T F,
U D1 GO 31T B Afaer uR= Ao for=m # & 31t
A UH TR DI FIRET R I © | Held: od H DIy SeER
frRemTo 7€l S € | MR & F, o F, R © o7 §R
BIS Il MYV I~ TE! BIT |

g F, a1 F, ¥ AT § 98E gl e o
e € o1, 7T aRemd a1 ft T Brar € Afe g7
Tl BT BT @ 7 € TAT Y I IR b T TR BRI
2, 37 I AeTax U@ 9 I (couple) I B ST U Bl
TETE T2 H g HRA BT TR HRAT & |

9 UHR AR U IR HIARG FHT Il BT
R 9t TR 2 |

F=FE+F,+F+F,=0

3FT: 7T #H BT TR 1 IR i el 81l |
7.10.1 9 T DY AT (Calculation of
Torque)

99 forq ofu & Refd o 7.31 % gl TS 2 | 9

F, T4 F, &R 9A1=1% U9 fqudq 2 or: fax 4

T BT BT | &H G TRl IR bl el Bl UM

T JPR oA 2 |

@) ot BC R 91— Ffdh BC =b 2 31a: 59 WR 9
F =1I(bxB) F, @ fazn <f3 g1 & 9 &
o A Seafer SR A MR B8R |

(i) YT DAW Joi— §H Yol R I F =1(5x1§)
BRI BT, FTAD! e Seaker e aF 3R 80l |

(i) YT ABWR 98— oIl AB®! =18 ( & TAT I8
STl FHIHIT &5 & oIwad ¢ | 3T: 39 TR 9,

F=1(ixB) w

|F,|=10Bsin90° = 1/B
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STITTHR U UR BT del YTH bl IO

T=9d ™ & T& I BT URA X gl & Fe
SAERECR

R 9 931 & 7eg orad 0 = bsin

F,=1(B
A

\ 4

\/

F,

s 7.31 IRETET U UR T ST BT T




g7 7=(1(B)(bsin®)
=1(¢(b)Bsin®
T7=14ABsin@
TE 4 = ¢ =9 BT AHBA B |

IS JAIATHR U B AT R N BRI drel! gRTare]
JMMATTHR HISH! ofl SIY Al I W gt et

T = NIABsin6 ...(7.74)
a1 T = MBsin6 ...(7.75)

TBE Af = NIA = TR Ud HUSel & GHTAT %o
(IA) BT RS & FT GUSTH BT R T dhEd 2 |

Ifg [0 T & TT B B Wed HIVT o0 @ Al
a=90-0 =9 Rafa#

...(7.73)

T=MBcoso ...(7.76)

|feer w9 H 9 MMl

F=MxB ..(7.77)
a7 7 = NIAxB ...(7.78)

TR T HI AWM 4 vd B & Il & ofgad adl H
B & |

S UHR TG (7.75) 9 WE & {6 Fagear
&3 ¥ gRTATE! HUSH] W 91 MY 7 T B o SffaRad
TSI &5 B AUE RIS B AT IR Y iR e
2 | FHHROT (7.75) 5w faegd e # Rerd foneiy fagga fg—
49 W aa g0l (7 =PEsinf) & I 2 |
faf= srawerrd

@) IfE @ = 0° T 180° M7 IS BT I Fr DI
871 S W r = 90° P I g Ry 3§ M (e
A)d B TAIR BN €, 3t AHIBR (7.75)
T=1_. =MBsin0=0= =IdA

(i) R g=90° A Hueh &1 qA FrBIT & B
et H 81 I or = 0° T GuSell U= dof et

T=1, =MBsin90° = MB ...(7.79)
e Arer 39 Rigid W e axdl 2 |
IaTexvT 7.13 o 9 ua R gRTETe! areld dR 1 96 2 4
fag P, QT2 R R I~ g1 &3 B & A4 @l fawm

ST DI |
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20 A 330 A
—> | —> “—>
Ploem[10emQ |10 emR

—2.0cm —

Fol: WY oW gRIETE! Tad 9 d 59 R R &

g tul

2rd

{375 PR AR (1) & DRV SU~ gHIeb1d &3 B, BT &
Tl & I HUR B IR TAT AR (2) & BROT Frah1d &
B, BTl & el b ofFdd 37ax Bl AR 8 3 PR
GRHATIT B DB &

B,=B, ~B,

_ My (20)

272(0.1)

Hy (30)
27(0.3)

x100

-7
= Fa 1500 -100] = 27210
27 2

=2x10°T
B, @ fax ST & T & oTwad HUR BT 3R B |
fagra Q R URUIRY g1y &

B, -5, 47,
. B, & B, U & R ¥ o & qd B
SHIAT AaR Bl AR B, AT YROTH b1 &

B, =B, +B,,

_ M (20) n Hy (30)
¢ 2z(0.1) 27z(0.1)

=0 1200+300]
2r

=2x107"x500

=10x10°7T=10"'T
I PR fag RWR

B, =B, +5,



B, TSI % T & oFa IR Bl SR A B,
BTG B T B T SR DI AR & | Ak TRUTH Fabr &

B,=B, ~B, = ’“‘0[[ ~12}

d d
u[30 20}
27| 0.1 0.3

=2x107%2.33x10°

=4.66x10°T
STl 7.14 10 m THTS B Il dR & 10 A &) &RT

6) EREASKIRCINGIE)
(ii) T FweIeh ERTATT

Il H BH Dhad Il BUSel TRMI BT Bl JLRIT
BT | TS GUST TR 1 & SR & BT 8—
@) IRIESREASKIRINGIEl]
(i)  DIATDT HUS GRMAM

T YR B TRETIAT BT RIgid FHH  BHad
gI! ITIC & BRI 374 TR BT & | B9 &l ]l UhR
& FRTATTUET BT ST B —
7.11.1.1 frafea gosd emrard
(Suspended Coil Galvanometer)
WM (construction)- e Husell eRmTdT @1

W 2 IR TVAR 5.5x107 T & & 99 gD
&5 ¥ 3T 2 S AR A30° T HI0T I © A TR B Ui

TS R gl BT A SITd HIFTT |
Bcl: 99 GBI &3 H GRTaE] areid dR R 96

F=1I(IxB) %
‘F‘z[ﬁBsinG

I1=104, B=5.0x10"T
£=10m TAT g =3(°

3 ‘F‘=10x10x5x10"‘><sin30°

=10x10><5><10“‘><%N

=250x10"* N
37d: Uhich ofHTs UX dol

@_250x10-“
¢ 10

7.11 IIRTTA (Galvanometer)

e Jreml 3 g9 fagfd a1 qor dieearsi &
[ W e AT € | 39 AN H §H 37 IR Bl
AU @ foTy Tad Al & Fraer H 31eda= ol |

R fhT faega uRuer # faea a1 & dga
& oy ugaa @) oI areft gfad © | |rer 8 aRmEnd &
HUIRT B 399 IR Td dlecHIeR 1Y Sff Adhd &
T2 Twer a1 9 favarR @ "1 § & od © el
IRTATE] BUS! Pl DI &3 3 G IR R HRIBN G
armeret T IRATYT HUSH! § TaTfRd e1RT & FAgUTH 8 2 |
ST T2 BT SYIRT IRTATG # T ST 2 | SRy <7
UBR & B §

=25x10"* =0.025N/m
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GFAT B forF 7.32 7 ysffa fear = 2 | 39H UB
JMAATHR (JT JATHR) FUSE! Sl did & Tl Ua [Igd vg
(insulated) TR DT 3T BRI H YRAITTIH & HH IR AUCHY
AT AT &, IE RUSell U AT qAT TS ATel
T B ¢gd Guel & wed Rerd Rad wIre # B Jiw
(phospher bronze) & e R A Tdh ARSI el HY
feftad (suspended) & 8 | ARIST ST &1 HuRT RART

T AT Ul T, W ST 81 & BIvR Fi7o1 & IR W U

BICT I JATHR AP BT FHATA SUIT ST Il & Sif
FHosell H U3 8 IR IR & A1 gHdT 2, $9 U R
Sl ARRT | YhTel G MU - Husell o fded

(deflection) UeYT T ST & | G0l BT A<l &1 RIRT U
TR YT W JSI @A 2 |

| e

|- e st

O

oSt e

\ /

>
fan— LV~ %
e 9P
Y L3 V
o 7.32 FraAftaa agvez?vﬁ TRTATT



RERT &r govT R”T Hareis U= 7, A IS ear @ |
FIISTH U=l o1 FErIar | IR & fagga uRuer 4§
HARIT v 2 | TR H 17 ¢gd WU el dllg & a4
BICT & T AT SMBR P Bl & 1gd WUl & 7 H Husall
@ TR U gRT JATIH allg &l U Jei ford 1€ Fedl @
9 UHR AT ST & fob I8 ol bl el A e 781 N |

fRygT= (Principle) “fatffaa fusell aRmTd
9 FIEIT R SR &1 & b 59 graa &7 9 Rerd
ST H LRT FaT3d B SIIh @ Al Fusell W U derudh
JA—3TELl B BT & FTAHT URATIT Husell 3 Fared
fegd oRT & AAGUT 81l € | I8 faeTue ae el
HUSH! BT AT 2 |

e fdl &To1 Husell BT Al &=thel 4 JD
&3 B & A1 @ BV I 2 ol BUSall R BRI fderudh

ot 3ol Pr A1

T,; = NAIBsin®
el N =Fosell § BRI & =A% |

BUSH! H FrId1d & Bl 3oy faem # foram swar
& ST |ag @ = 90° REAT & | 37:

7,.=NAIB

def

T 4 @ DIRVT HUST] U ATRITEReN W faaifie

BIR U R ol © | S T9Td I HIR Fiwal & AR
er R # Ua 371 STl €, ofd: BUsel] R s Yo
TA—gT BRI B ST & Sl [Aere g et & fauRid
BIT 2: g U 9ol 7 BT B $ral & | IS BIRER
ST & AR H UG IV BT AH¢, BT AT Ubidh ST Yo
& foTq a1 g7 1 919 C & @I, U3 It ol ATl

7, =Co ...(7.80)
BUST DI Tl TaRAT H

Ty =Tp
I NAIB=Co
AT l=(%)¢ ... (7.81)
a I=ke ...(7.82)

. C
¢ po_C - - ;
NAB A §

gRac T[oTid(reduction factor) HEU 2 | FHBRI (7.82) A
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e 2 & IR 3 Hrsell H garRd gRT goee #
I faery & FATFATC Bl & @eifq
Lo ¢
7.11.1.2 359 &3 (Radial Field)
BUSH! B AT & 4 DI R, qad Frebr

&1 & AT TRl X (9 = 90°) o fory 3oz & uger

fohaT ST1aT § | 39 fory eRmmdY 3 ug e by 1Y RS g
@ gd WU A FBHR S T fHY T & T IRTare!
FUSTH! B TR TH AlIS BT TS WANT H foram S & 1 59 &
H gusell & TS ReIfa § i &3 XAl Hosell & dd
& AR T&dT & | 79 IS BT oA g 2 fh g e

URATRIT 318 BTl & ForTas dHRoT ueett 7 31fires graaa
&3 B W gRTA] &1 gaTfedm H A gig 81 9l © |
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7.11.1.3 SA T (Working)
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7.11.1.4 EMRTATYT BT GATFEAT (Sensitivity of
Galvanometer)
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...(7.85)
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V=IG
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¢
; V. =—
MRETe
=G ...(7.86)
IR 7.84 Td 7.86
S.
y =20
= ...(7.87)
7.11.2 IRTTYl &T <&@ (Figure of Merit
of Galvanometer)

R # Ui fIeTT & foTg masds =T & H19
DT IR BT GEIP Do o | TS GRMEY! DI AT &
G & T BT & |

37C: TRTATYT BT GeTdldh

1 7

X=—==
S, ¢
— C —
~ N4AB
7.11.3 Brafea fusel aRTATH (Pivoted
Coil Galvanometer)
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gie (Shunt)
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7.11.5 giecHIex (Voltmeter)
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3 R, =901Q T URIET &R & So7ehH
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7.12 Q“ﬂ'ﬂ'\' @71 frras (Ampere's Law)
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(i) B 9 ¢ SRR B-dl = Bd( forarsnwads

(i) B @A J¢ deaqa g and B.4¢ =0 for@ s

7.12.1 3Fd o418 & We gREE arde

® SRV G &F (Magnetic Field due to

Infinitely Long and Straight Current Carrying

Conductor)
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7.13 IRATTAST (Solenoid)
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e dR AB ¥ ) 10 A 91 Rer (erafRad’) faega
gRT YaTfed & &1 & | 98 IR Ud A9l R At
@1 2 | U 3= TR CD 39 AR AB & 81 SR
2mm & Fag W RId 8| aR CDF 6 Adt
feldT &_T Yafed e /&1 © | AR CD &1 ufd Tehid

RIS Dl SR fhaT 81 T o fael 3 U8
3o Reyfey # €1 et k8? AR AB & |ruel dR




CD ¥ varfea fagga a1 & f=m @ar grfi? (g &1
AM =10 m s 2 foroio)

(SR : AR CD &I Udhld oIS Bl SHH

=6x10*kg/ mdR CD# gRT AR AB & faudid
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11

G

S Tt H W Ud IR qAT WY AR H 50 At
fegga a1 ST & IR BT SR yarRd B W& B |
AR & gd H 2.5 m 3 R Ra el fag v
FHIDHI &3 BT URHATT T A 3207 S BT |
(BT : 4x107°T Seafer 1 31 3K)

ST o FHOR TR IRER 4 cm @1 8 W 7 | g
pAeT: 1 91 3194 & gRIY U 81 fo=n H 9 &

2| TF & BRI DI & Hal R YA
BITT?

R AT TR 1 om @ T A AR @ )

T AreH 0.2 T & e &3 6.0 x10° m/sec
@ A A FEDT 8F S THad YA R 2 |
YIS BT @R UG U BT AT =1 DI |

@R : 1.15x10" m/s> Td 0.031 m)
T R o 8 A fagd arT yarfzd & & g,
0.15T & Us T Faig & H &5 I 30° T
HIOT ST §Y AT © | SHD! Yhich o dls TR T
dTel gl BT URANT Ud sHaT f3em w87
(SR : 0.6 N/m)
] U A Husiordl, Ud a1 a1 8 cm dor
Wi B @A 100 B, Fea: aied 8, s a
Fal @ 7 g0 12 cm e | I g guse H |
A 91RT U &1 foem # garfed e ar sl var )
S 7 H FREDHII &F BT A A1 DI |
(SR : 8.04x107°T)
31 2 m T FARR IR WRER 0.2 m & g W)
frrata 3 Rerd 2| afe SF1 IR 4 0.2 A g
HIRT Uep €1 {2 o yarfed 8l af aRl o1 Uil Uebid
TS TR T aTell de =1 DI |
(SR : 2x107 N/m)
T FNHR Hosall foraa] Ud oir 10 cm 2, H
20 TR & 3R S 12 A faed a1 yarfzd &1 <&
2 | HUSeNl SEARA: FCdl B8 © R TP dd W
Giar 737 31fwer 0.80 T & THH JHHIT &3
&1 T | 30° BT T BIVT g1 2 | HISAl W
ST dTel g &1 URHATT a7 &7
(SR : 0.96 N x m)

176
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13.

14.

15.

16.

17.

FEE AT v o B TAT U @ gl fhe
HEY GBI &85 B oFad Ja G & | A B
JTHR oI SFRRIT B B | 579 veAl Bl e
BT AU AT BN |

(FTR : ,,le)

TP ATgFAE @l dec 3 a1 0.5 m & g

1.7 T &1 U= W@ 83 BRRA & | 394
UICH §IRT AT AT ISt Sroll =ATd HIFTY |

(SR : 5.53%1072J)

12 Q 9RRIE &1 Husell arel fadl R & ot

Thdl R AT & fore emawd oRT 02 mA B | 3

T gRM & 0 18 V IR arel dlecHiex #

DY SUAIRT BT |

(FR : gRMAEM & 2oft B9 H 5988 Q BT UfCRIe
SISC)

T 99 39 UfRIY dTel gRMETG & Yoi Wbl TR

faera & oIy aMavded o 4 mA 2 | 59 gRME

B 0 6 AWK H gRafiid & & forg ey

H?

(BT : gRMM & FARKR FH H 6.6X1072 Q BT
IR STreax)

1.0 m o= U uRRATfeTeT &1 f3ar 1 cm & derr
S 100 9 7 | IRATr®T # 5 A @t aRT yarfad
B 1 7 | uReTfera ¥ sl gEar &3 &1 a
ST DI |

I U oIl SADT e B e 104 m/s &
=TSl A I IRAT & | AT Selagi fhaT def 4
PHT?

(SR : B=6.28x10"T 91 F=0N)

fasar 0.5 Hrex = uRATfersdr & < Wl § T/ &
fIgd vg TR AU Y & | TS URd H BRI B
H@r 500 71 Al g\t 5 1.4 cm 9 394
JaTRd gRT SA R @ 39 Bvs R I~ DI
&3 BT A ST BT |

(TR : 12.56%x107°T)




