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x__For Galvanometer -

L = CB
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»‘Rfau T HAND RuLe

When O. e’readq current passes Hhough &
cov\dur_-\-ma wive | it cveate.s o _wmagnetic  field around. the
wire. The divection of such field s determined by Right
Hand Rule. |

Cut Your fingers in direction of rmagnebic fied ,
Yruro  ndicates  dirvection of current.

¥ FLEMING’S LEET HAND RULE

Wlhenever _a__current _cawying cordluctor comes
undey o vooq nebic field, there wil _he o force
acting on the conductor. The directon of nis  force
can e  found using Tlewnrg’s  left Hand Rule

B F: Force 5 _Vhomb
B: Magnetic Feld 2 Frst Fnger
x: T wrfen{: - Middle \:m%e_*r

o FLEMING's KigaT HAND RULE

Tf n conouctor is  forcefully brought under o
maﬁne{jc freld , ﬁhg[& will  be mduced current e
_ conductor__The divection _of this force.  can be found
__JAQL'M prng S Pig/ﬂ' Hand _Rule..
F: Fbrce / Motion =2 Thumb
B- Maﬁnﬂ‘[?C peld —? [ore Fngey
T- Curwn‘t > Middle Engex
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- _Flemirg's et Hand Rule s mainly — apphicable. 4
electric rmotors  and  Fleming’s  Right Hand Rule is
3 N‘)am{if applicable 4o electric qengrz_rfoi'.f ,

_MAGNETIC FLUX

N Moqhehc Flux vepresents e noghetic feld lines
passSing —H"Wbuqh the Vector arvea element 4AA placecl

- ?e:rpew:l\cu\cw ‘o the field, \
| Ad - ®. AA "
E = BAP\ cosb

-~ Direction o? Jector orea element AA = wormaol
br  euvbace aveo

> The flux & dhvough aveo A Wil pe  woximom if _
dhe surface s  perpendiculay  to the freld ez in
s cose novrmal to the surface  will be pavallel to
B.

:l Un of Magnetic Flux = Weber
AWb - ANmB |




AMPERE’S | AW

_L—i’f Re\ake; the inteqra ted wognetic field w a loop around
a__current carrying wire 4o  the current pass’t ng
+hrough  the wive.

=6B.A0 - T
Y, = Peremeawsility ofF {ree space (Urx407 Wb H"«i)
DR = 2~Ar

l\_f\/(;:Q_: \wo_long  pavalel  wires éem apent  cavvy current ‘.Sf
" 8A  and 2A, IAdhat 5 magnitude  of m™aghetic freld.
mic:\nuaH between themz
-
14 =RA
1, = 2A

Tre ™idway beltseen wwves is = v, = v, = 3cm = 3XIGm

]

E)ﬁ_e"t z B4 0,
v Mo e oty T
t\\eaaﬁ\Je Sen w there as  flelds are opposite.  middle

Bs (qmio"*)/ B2\

- \_ 27c%3 X\G"/

B = Yxio T
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CHARACTERISTICS OF A MhGneT

~ 4 Tt has e poles | ?
|

————

1 MOQﬂett%m ot Po\es S areal:ev Han ak middle
- Maqv\et can e deragnetized by:
cﬂ '@as'-:mq AC 3 )
b) Heaﬁhg strongly
‘33 5’W\\<‘“°| a maqhe{: aqa-n and. again &8 with a

suv’face \ike HAat of eavth eq by hammering
waith \na'mme.v |

MAGNETIC_FIELD DU To. A CURRENT (CARRYING
— SOLENOD

- B ca\fn&wriccx\ cal vyvade of a corduchng wire s
called  solencd.. } |
— The mognetic field of a sslenoid i strong along
Cds axis  and weaker, vother negligible outside.
e vaqnetic  fied s stong  imside o solenod while
v s weak oubside the soleuhord :

> T Bnd divection of _lmagneln'c Ffefd n a - current
coxrying Sofenod we u,SQV Riqht Hand Rule:

g - Hold  the solevoid in your vight hand n such

o uﬂq that +the  cuyved 'Fingers yAust  ndicete the

- &\Tec‘clon of current ‘fh\rouq h dhe -h_g;rns —H—,en +he '}um\o

Teprese\ﬂ'cs &we,t‘.-‘nm\ of chmehc ﬁe!d i,ngfde solenoid”

e e e



_ = The end from where wnagnetic field enters acls
as South pole  uhile  the end where it leaves acks ‘
2%  modh  pole. 1

@ current  enters ‘ [ [ |
®  cuvent leaves a_de‘ ‘ I i ¥ |
For Sc)lehoid_.'- |

l BL = NuoI ]
°"L B - NLT | :m=nNA

_ui\@_. R colenod _is iOém Lonq ard s wound  wih

: Hup layers  of wire  The inner |ayer has 50 turns
and -H'\e outer layer las 4o turns B current of
2A _flows i _both layers in_ the same direchon Whet
is__+he ragné tude  of woaghetic  flux _density _along
the__axis_of Solenoid 2 i -

A=
B L ~eE T

Sol , & Twen €0 e
L= iﬁg,vln
'N] = 50 HoYns Y), = 5{}({) - &
N, - Ho tumns Moz Uefo =
1= 3A : TEDTF : Had dhese  ¢olencids  been
B=2 - l (awglng cuxrents. In__the.

oppasite  directions then Jhe

fieldds would _have b_een_m__op_peﬁ

B . Ml My U, T,

B = /urf-('” *‘7‘:) divechons and  wwouwld  have heeon
_ ( Uz X6)(>) (S ) Sulrbiacted.
o = (Y= X0 )(H?} | \

& ﬁﬂxm* ,abhmﬁ\ -
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¥ MAGNETIc  STRENGTH OF AN ELecTROMAGNET DEPENDS ON:
‘. Number of +urns of wire ‘alohg cledromajref’s cove

_ - _Current -anuqh the wire

( 3. Size OF e  von cove

Y Tneveasing these factors wan vesult in an

elec+rbma3ne£ thalt s much larger and sStronger 4han -
natural magnet.

»_MoTion OF A CHARGEDJART_LCLLIN UNIFORM
;. MAGNETIC  RELD :

> A  moving c\\avqﬁA Pcwt'tc_b in a. mmagnetic field
expevience < force. -

2 VWhe force acting on the chavged padhcle we%ul{:s
frorm e interachion of Hhe external Maﬁne‘hr_ F'Eld
and Ve magneﬁc field created by the Moving  charg

F= qVvB sinb
_a,-“:'\ifs ‘Force. s wmaximunm when charged Pq-(t{c_le, .
oves Pg\”Per\dlc.ulO.‘rlq 1o the magnetc field qvﬁd MINir
when 4he chavge moves pavolel 4s  the f]p_kl

' > The ‘5@‘”2‘-3‘:;\0“ OF this -Fmrce 1S de‘(‘ermmec‘s b_g
F\en-mg = LQFE Heand Rulp_

! Fm,toﬁ‘
Ttofa‘;&




\
A upwovrd
T X X > = PFC’(C&-
v
A S
=
-2 —x Da X
e A
52 5 5 ® Mo_?‘nc_’"hc_ Field: n e:m::k
¥ Q= - -
A E > P d = ~ * ) .
" Downwaxch
N FOrce-

Tor +ue C\‘\a‘rﬁe: T ' A‘we&ioﬁ o’{l pcSﬁive c_hoarqe,
o —e dravae , 7 o?poe;;r\'e_ 1o Aitechion nf ~\Ve Chavse:.

s A__choavged pavkicle in a wniformm veagnetic field follsws
aniforma crculoy wotion,

——

% w= ab
m -
| F " _3,3. €. cyclotron frequency
2K
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_ L OReNTZ  Foree -

The neb  force acting _on_a chavge  due tn {e ]

—Combine effeck  of eleckvic field and mag hetlc fie\d is called
__Lorentz, Force

Voot SeecTor.

\felocjbd Qelectoy _is _a _device uhich is  used ko five
_electrons  of specific_velocity.

- \le\agt%_sgl_@_r _(_am_Lst of _cross _electvic.  and

—magnefic  freld. Only thnse e leg&ro_s_w_u_pass__ijngt__
_ through__it  for 4_h:cb s Fe

—

“MAGNETIC_ Reson ANCE TMAGING. (MRT)_
=2 MRT  yees @ cordonation  of a4 sdm\nq maqnehc

field and_vadio aves 1 to*pmducﬁ_d__tmlﬁ;( hfals vesolutior
image s_of_-Haﬁ__Jns_d&__aL_ibg_bo_dé/
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~ GALUANOMETER
lé_mauiag coil ggl_mn_oma{;gy s _an___instrument _used for

. / .
___detection _and _measure ment of Small__electric cuyrents.
> Measvre  AmA__or less

__thihciPIL_O_Q_H_G_@_\\JQ\'_L&m.eie__LY= Curye. nb__chtHJ'DS LDOP p\acecL n
o voognetic field evperiences o toraue.

> Most  wapdern galNanometers ave of _moving coil type
and__ave _called _d' Arsonval _gavanometeys )
u B . cylinder _of goft _iron s placed at the centye of _the
co\___which_intensifres  the maf}nejjg_E‘;eld and_ wakes it
__vadial by concentrating the magneticfield lines due 1o its
Jigﬁ_Pexmzabﬂdy_Land__@i_v_eﬁ more__inevtia 0 the coil) 1

S Galvanometey 1s_aiu;4y5~_cgb,n_eﬁ+ecl in__series _wih dhe
ciccuit _component _though which we reed to_detect curren

% Fov Golvanpmetex :
1= Cb
NAB

o _is__yestnrwng ‘f’brq’,ue

J Mm},gofﬁ
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_ % Golanometey _constant s given by :
y - C

S BAN

> A_Galvanometey _can be wade Sensitive by making

} K_swall
2 £ is__wade Small bg_‘in_ciegijn_gﬁ@;lﬂngﬂ\ and
decrpqslng__ghhmdw of- Suspewnsion  ulire e
2> A,B N ave wiade laxge
—=r € . Resiovivg forque pev unit twist

b._%_é.glmnomeicu_ Types.
A J__.a.mP_S_coLe Method
g 2. Pivoted (ail GaWanometey

f _‘ wﬁcadem*com E—
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__HAmmeTer

—=2 _weasuve _curvent in__Amperes

= Low_vesistance wire. (sbun’s._ﬁRes]ﬂs\ancd_cmnﬂdﬁ_d_FLpamﬂeL
to_ Galvanometey |

_ > The nternal vesistance of a galvanometey is wove

__than_ammetey.

> An_lideal ammetev _has a  zevd vesistance.

_ > Amraekey s connected  in_ Sexies with the device to
racasure. s current, :

_=2 Equivalent Resistance for Anameter
’ A . g

- b e ]

Re R, R

> Fov  Shunt Resistance:
Rs_= Ralg
1-14

: ottt
: acader™y-=
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3 VOLTMETER B B ‘l

ﬁ*?_Aqgaluanomdrev__._,_caa_ﬁb_&_hco_maﬁrze;i_[nio__a_n__\mm&v_hy_ﬁ
@Qh"-‘e-dmam&_high.__\;e_*Sismn ce__in_series wih a_ galvanometey |
=y \lo__\_’_d:ne\'ev mMeéasures PD"fE'h'HCI\ ckiﬂ:ﬁ'cean.Eiwﬂe“ a11170)

- Pnitﬂi
- =2 An_deal  \oWrnetey thave infinite  vesislance
_._:}__.ﬁaﬁm_e;\'_eufa_“,_C_Ohhgcj:Qc&__i axallel  aith the  device '

b measure  Yhe potershal diffevence

— 7 EqUivalent Resistonce fov  Valtmeler:
Re = Rg + Ra

"~ >  For \pteneter-
3 R.= V 123
8

-t

AVOMETER- MULTIMETER |

=7 Pn inshvumerd o wedsuve  cuvvent, voltage and_yesistance
= Amperemeter, Volbmeter . Ohmmetey /[ AUO) . i
= _con _wmeasuvre  DC a5 well as AC__ecurrent ah&_y{oll'aga




——¥—EORCE_EKEE@£&.CED By Two CQRREM_CE\Rgﬂ.lﬂ,ca_E&Rﬂua__

WIRES
TE  cuvrent  flows n_ Same direchion Then

__bola__wires _oMyract each edhey CRif} ht H aﬂfi—gu@—@—"d——
__apply _equal force on _eachother. TF . experience:
5¢¥10°5 N foce Yo right | then Forc'p_ &)Lpe:d_aﬁ_cgd bg

oy wil e SXWOCN #n left

__ PoInTe:
- Ek,er’rvi,chiﬁo_r:c_e._*oaﬁchgzgﬁd__paﬁug__is rolineay with field

_ = Magnetic force on charged ]Dq\f{:fr[e_ _is _always PQYP.&DALCALQ_
~ tn  fie\d i
= Electvic _force does _wovrk -

_—> Magnetic force does no work
> The force on a  chavged pavide moving pavallel o
wmagnetic fleld__is_ 2evo.

w A _woving chavge is _suvrounded by 3 fields:

\.__Elecxyric Fleld i
2. Magngﬁr_,_Eie_lJ.
3. (avavitational _Field

v L\t ihe curvent in o }7amlle( conductors  he  flowing

__in_opposite diection, ’hén_h&m_mndu.c?‘é‘_\m\.\_mpeL__
eachothey " A WCQ

-




e

f
|

¥ 18 the current 10 tuwo pamlle.\,lﬁ_ﬂdudnts_bﬁ Flnu_.slnqr l
in__Sare directon , then the twa conductors il aﬂrch'
each_other. :

3 If a S‘\:\ceam_af_p_mtom_ _m.__oi,é.__.]?_gxaﬂeL_f:o__ch_k ofhhey _in
the Sﬁme___d_ﬂ:edfﬂn ' ‘ﬂ')_en -}b%[j attmet € QC!-_C_I’}__Q'&_\_

'-—“Ll—e:r_mn:xal__pg{edj@l difFevence o_f a_ _botteyy s greater
than__its  emf  when bg‘k_l;_ey_g is rhavgea[.

' % Tnsulations  avound wives ave Adamaged due fo  high

vol I:nfjle,__m

vy Silver s the best  conductor of electricity

e —

¥ The _eneygy of a rl-\amed Dafi:jg;e mo\ﬁng -}hvough o.

___magnetic field v rem_wam qed.

h..f:ir__zf_&taﬁomﬂﬂ_}:aﬂ:ida is 5&\%&&&:\ o uniform W\_qﬂhelc'((_
field ik wil \oe unaifecded
F= qub sinb
V=0 ¢pn F=0

31? The__dirnention of the  vodip of electric . field  with
_maaneiLc__F_Le._ol IS _Same _as speed,

ReaSbnN: v=

E
B

| b .o P
|
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—m &3netiLﬁle\A texe. ‘}s Qa dnamge Wz

—y—

— MR- dhen _a rkaxge&_Pax_ttalgme_mt_e rs__a umlﬁo_tm___1
:

a) _KE
) Magnitude of velocity
¢)_Divection of veloaty

I

|
MCQ: Keeping magnetic field B’ and velocity o F__the particles
cone;ta_t}._,hmbi_cb___‘quﬂ_clp il show  the  most CLE_ELE_C.ﬁQ)__i
when _,__Pas,s_ec;\__"tl-_\tou%‘: __Th_g%nﬂi.lg_ﬁ__eld: |

o) Neutvons (0P pavkicles
V,b) - Particles @ Y- pm_ticlps ‘m
R_ECISD__ Yy
F = GJM_B -
F «q,

_MC{- The axptes,sfmh foy maq n&tLhﬂdshdug_to_a_Cm_eﬁt__
coveyng  Solensd _with _ivon core.  placed insde T is:
B = MU, Uy T_

> An__ele dmn_Fcar_\aa:&_l?_e_aceehmtecl__?a__c‘g,dgﬂon Feot eled‘vcm)

betatyon i=__bsed .

A

Tn a wogaetie fild  beba  pavbeles ave deflected much
more Ahanthe  heaviex alpho. t‘:m"cicles

—

e a covyent 8 ?assLA n__a_ spring

it gets compressed

7
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