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1.2 Force on a current carry g;g
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CQndu d‘o r laced in a unifor-

gnetic__Field.
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. We  know  Ythat a current carrying

lIConductor pLo_ciuces. XS own mggnﬁiu;
Field.

1Y such _a  conductor  is  placed in

Qn external magnetic the magne—
| fitic Field  of conductor @\Q‘remxis With
|l the. exie.tml magnﬂh£©&§§amjd
| srésult , Yhe  conductor

i
!: may expﬁLmLf @ Farce.

conduct 4 _
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N When a current 1S PassSe d
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= 1 “ |he mgg_*neiLc tield ST tengih QY M agn-

‘ etic  induction B is one tecla , if 11 exerls a
‘ Corce of one Newfon on one mefer length
flof _the conductor  placed ot right angle 1o the
; lField. when a currend of one ampere 1S passi-
:f?? ng through +{he conductor e '

B - 3
ILS\n oC
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{A. {M SinYc

U? _magnitude F - 1l8 sinac
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4.3 MRgratic  Vigr ao) density.
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Magnﬁim F\ux :
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“ The  dor .pfo duct _of _wagnhet-

Field B and wvector area A is called
‘|magnetic i g
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When G

llcurved  surface i placed in G hen-unitorm
magnetic  field . the curved surface g

: divide. intfo  a  number of small surface
elements . each element act as —a plane and
the Flux }_ht_o_ugh ~ _the whole Curved

ACEe 1S calculated by - sum; QF .- Bhge
conftribution  From all _the elements of the

Unitof magnetic  flux g, m{@ %m which

i
is  Calle d Weber  (Wb) ﬁ<\6§9\

%@‘“
(Dra = B %\ﬁg

Weber - Nm fior Bk, J
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B _ Ampere’st® ciec ditak. Law %“rcﬁes that
F Hive ot of “quantities (B . A)  for
Mlall__path agmeﬂs info which  {he complete
E loop _has  been dulde.d Weequal 10 Yy,

| imes  the  foYolw' cuvrente’ enclosed by

]
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E_A]::_ AL (Bcose) product of length of
~ element AL and  the component  Of ||
B vparallel o AL .
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~ Ampere stated that " the sum ~of . The]

lguontites (B AT )
llinto_ wWhich the complete loop_has  been

IS equal

for __all  path elements

current enclosed

o FE I o ¢ LM Pl o SO 0 1

by the dloop.

BAL) oy (BoA) s (B NG o (B AL)
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lmagnetic  Flux density B at ony pPoint due o a
llcurrent  carring conductor can  be calculoted. :

Fig. = Ampere's law to find the
nagnetic field in the vicinity of this
~ long, straight, current-carrying wire.
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Apply  Ampere’s Law.
ongn . .
_Z( B.AL) = po X current closed
r=1 Q '
(B.aL),+ (B JAL)?.F(B Y @<§§£\Au4 = o X Clrrent

s 5 e
B-li -t B.L}_ﬁ__..;“ @ﬁ + B. s ,__4*:41¢Mﬂuen\

-—- e, e b e —

,. B.II i BJz_CD) e 4 Y, = _,B;L, (0) = = i

B.Il ~+ | a I, 0 D 0 __F,,;::'.._-ua X Cculrent

B., = M, X Current enclosed
L et, W e T
| = current in__one tumn.
N = Number pof turns per umt |ength  of
the  splenod.
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40 = Total  number of turns in the length 1,
: __nlij;_g:u[e_ni enclosed

B j_j =.#L)Lﬂlll

B = lJ.o ] |
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The  magnetic field O@Q is _along the
lLaxis  of the solenaid %ﬁj its _ direcfion s
g by the _right @M rule. which _states

b o s |
| CHod e selenoidinthe right hand
Mlwith  fingers  curling " in°_the _ direction of lhe

lcurrent . the  thumb  will point in  the direc. ||
lltion  of the field.” ‘ -
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~__in_a magnetic field

14.5 Yoice OnNn a movi

| When o charge 'q” moves in a ma.||
1 iy ;

{| gnetic _ field B with velocity v, it experienc||
lles a force  which is _ perpendicular 1o both
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| ( -~ Force __on one c:hﬂ_Lge carrier._ 18

any  Charge Carriereys — moving 10 _a _mag-|§

| Force  _on_a  Proton: =

S8 1 e i =
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%7 _ e duec’rlOﬂ_;- ,__oF force  will _be  opposi
H |EE _++’[_o___.-_ﬁ_th_oi_.J-OF ~ 4ve chage. In_fig . the electr
| _or_ls, would  be deflected downwards aS they enter
in__the magnetic field. '
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|1 Force is__moximum :

i 5 projected pw fne magnetic

| (@ = 90°) f@%ﬁo
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Force _on o moving  charge  due 10

The electnc Fome Fe does  work. The
J:nagﬂehc force_Fo ~does. nd=work . 1 s simply.

:':? . O dﬁELELJ'_Iﬂg toice .

_. Ine  electtic  force  Fe thal acls on
la +Vve Chﬂlgﬂ _1S pom\\ek to the electric

—

Jftield B and  causes the particles  trajectory
bend  in__a  horizontal  plane .
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1| 14.7 Delerminalion 0f e/m of

_an__ Elechtion

ff |- ~___Consider a_ narow
| beam _ of  electrons moving  with  consfant
| s peed V. 1S projecied at  right angle Q=90

dhrough —a  unitorm  magnetic  field B directed

:' N

{linfo _the page . Value of B is  Know.

_ ~_This magnetic force Fv provides .

Jlease visit for more data at: www.pakcity.org
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gnec ESSCLLB centripetal  force B (into paper) '

' fc to the electrons . each
ph.ha\ang a__mass_‘m . So,
i| the electrons . _move in .
circular  path  of radius “f .

e B e e e B b el Bl L e T 20 k. B
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Fig. An electron is movin
e/ = mv*® i e e
I magnetic field. The magnetic

move on a circular path.
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Il Te electrons  collide with the afoms |
Mot the qos. This excites the cfoms due fo
| which  they emil light . In this  way their
__path becomes  visible a5 a cicular ring  of
__hghi o The - yadis . - of. - tHeCECEINCE. 1S LINEASUISH.
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f '.'“ . £ o | ]
] lt‘ __e_____: 2\/ 28 e —_ g
B | e I = 522 i v £ = 1.7588X10 .
1 | —— e — _coulomb
N £ ratiois called charge to mass
- {lrafio. .

e ——— E = = = - — .
i s i

H 8 Caihgde Ray xié\scﬂ] 0SCope.

4 | *g -
N : C ""\ﬁ OSQIJ_QSQQpe CCRE ¥ Uiss

* _cm electronic __idstrument whmh S__a high _

q | F=Filament AL A A =Anodes -
f C= Cathode X X = Horizontal deflection plates
- S Y Y= Vertical deflection plates
S= Flourescen! Screen
_ s*

“more data at: www.pakcit .0rg
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| field  between  the two sefs of parallel |
Ml plates _as  shown in Ffig. The deflected  beam ||
|l then  falls  on_ flourescent screen  which it make

- pakcity.org

CRO  consists  of

= i = S ]V T

_the Eoilamng canlpaneﬂis

; Elecforon GuN :

i e e
T 'l_- L | 1

The beam the electrons
_IS provnded bg an | € Sﬁguﬂ which  con_

| ] R
9
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i Def lechng Plates :

| lhese  oplates help 1o  from|
; ‘|wave chape of various voltage on _ CRO.

i  The two sefs of deflecting - plates ||
; lare_known _as "X“_and "Y" deflection plafes. .
|| When _a_ vollage is applied  between the x_plal|
{[tes. it deflects the beam horizontally on fthe|
screen ie. pamﬂﬁl to  x_axis . When a Vvollag
; Y. plates. i¥ detlects
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B (B s sy L o T R
- the screen  very quickly because a  sow

| tooth HQHQQQ ﬂapidh:} EQH& ‘tO IiS inifia\ __ value
{lat _the end of each period. We can actu|
ally  see  the spot moving on  X_axis. '

| g If the time  perjod e very
[ chort . we see just a bright line on  the
f.:_ Sscreen.

Hgﬂﬁh!oniz_ajjon _Controls

TE@ pattern  will
appem stationary _only _if time _period T
ilis  equal 1o - the m@@é@ one cycle of

-mmge on late _us necessary  fo

| chronize  the ;{4 of _time base genera.||
' tor  with  the A‘\‘%u sncy “of - the Voltage af

I the  y plates .  Thisie possible by Od_}USLLﬂg,
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jland _vice  versa . Thus the  phase  difference
|| between  these vollages is 180.

1114.9 _Torque _on _a_Cutrent carring

28 X

We  Know n_ﬁv}lc B

E = 1Nax BEOC1 N2

i Sides  AB and €D of the coil are

Slease visit for more data at: Www.pakKcity.OrQ
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- #| Trument
| current.
| N |

| Due fo the  _aclion of the
|| torque . _the coil _rotates. I detects the current.

,.C_Qnts_t’r[ujcii_QD_:

|7, The _‘ consfruction of @ moving
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coil galvanometer

1S

lin__fig .

A

lleces N

| the concave

and S

|- rectangular
1'c” is__suspended _befween

colll o

ot

d

www.pakcity.org
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Y 1l fig Cb)y

| || WorKing - ..
,, 5‘__— When a current  is _
Jln the coil . it is acted upon by a couple
|l which tends {0 rotate  the coil. This s

| |l deflecting couple . -1

—r —

_— — e T L ——— [

hs__the_coil_is_placed i _a_dia

g magnehc tield . then cr__‘@@_pmme of the
llcoil _is always  parallel 4 the magaeic field. |

&ﬂp@ ' - COS® = cos0’ =1

O

2 S VISITTOT -
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= "C"_is_defined as couple per _unit iwisi
1lc@> . under the action ob these 1wo couples
::f | coils __come 1o resi : 1|

| mDeﬂmimg torque = Rﬁaiam]g torque
NIAB = Co
| o

3 ihe‘ coil
E lof deflection "8°

jAZD Eﬁlﬁihads o Fuild ihe aﬂgle o

DeFleciLan 2P £ nf, o A\

Slease visit for more data at: www.pakcity.org
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L ! Lar mp and  scale arrangement . In fig. _

I-' ':I
\ g
_:1

P

A beam of lignt Ffrom the lamp islf
j C{I rec JfEd towards the  mirror of the gQJ_mn_O m e_

ter . Afler  reflection  from  the mirror. it produ.|
| llces a copot on a scale placed at o distance|
| B f

Jlof _tm from the galvanomerer.

B
r When the coil rotates. the mirror
Qﬂaghgd to the coil also rotates and spof of

A llight moves along the scale. displacement |
|of the spot  of light e cale 1S propor..

| tionalto_the _angle @@@fjﬁmm

&
12 The coil is :_o'a» d _between the
B =2 g y‘“ C
k ? Jewelled fings::

— ./ —

llused  in laboratoriés | is. | N~
- fla__ pivoted igpﬁ ngMCHlO_ o _ Upper spring
hew‘we_e_n two  jewelled
|| bearings . The restoring to.
{lrque is provided by
| two  hair springs  which

also _serve _as  current fPL
leads . - Lower spring

Slease visit for more data at: www.pakcity.or
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| A light alluminium  pointer 1S atlached|
{lto  the coil which moves over a scale. In fig|
||t gives the angle of deflection of the col. |

i_ﬂQmEiEIJ 16 ':é‘!‘ he *deareased, or B. A . N

Jlease VISIt for more data at: WWW.pak
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|- HIN _ _the coil  becomes hecmg So  4here
| s a  certain  limif.

__i_ii_)_*;_ To compansj_aj for the loss of sen S._|

1 itivity ., in. case of fewer tumns are use||
d in_the coil. we increase the value |
of the magnetic field B used.

Please visit for more data at: www.pakcity.org
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k begond its _ final  equilibrium  posifion and
f W| Il oscillate several  times  belore coming 1o
testat ils equilibrium . Artificial  ways are
_Llse_d to make the coil come Yo rest quickly,

WWW. pakcity org

Voltmeler is  the |}
Fﬂmﬁ_& gaJMaanJEim in__which a
llvery high  resisfagce "R
in_'serieg
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S ——

_._h._ﬂﬂoﬂgﬁ of  woltmeter ( Potenfial d\FFerence |
to_be measured ). b |

.=
N |
| s s e ren

V ':'__lg_(__gg+gh)

Iq

Slease visit for more data at: Www.paKCItY.orc
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| The  shunt  resistance
ilis of such a value so that current Ig  for Full

lland _the remaining current (1 1 3 —passes Lhmug_
lh_the shunt RS o

LY

PR
el
vg\‘l

Please visit for mor data at: www.pakcity.or
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| R S e

| Scsale ot
O 10mA
connec. {b)
, Fig A moving coil galvanometer
is converted into an ohmmeter.

y.O0rg
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4 | ‘c” and d . Tne series [esjsiance R S0
B _ad JusLed that  when  Yerminals “C” and “d” are
Il short  circuited _ie.. when R =0 ., fthe galvana
?l || meter gives full scale deflection .

S0, the exfreme graducfion of  the '
._usuoi scale  of the galvanomefer s mamed,
|| '0" for _resistance measurements.

- When mmeJ_S C"and d are nol
Il joined no current  passes the goJMaIL
ilometer and _its detlection
|of _the scale s mr%és mgmbt ( 00).

R0 FLg Ch) %

| - pakclty org 3
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| Avometer is agn instrument  which

llcan _measure -~ current _in__omperes, potential

’ _d_iEEe_r.ﬁmLe in___ volis and resistaonce 1IN ohms . !
1t actually  consists _of o single galvanometer ||
which by the help of a switch is converi | :
ﬁd infto _an___ammeter . a volimeter or info an|

more data at: www.pakcity.orc
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o FS is  the function  Selecfor switch.
which  connects the galvanometer  with relevant

= e e S i e

lease visit for more data at: www.pakcity.org
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| current _measuring Bty 0, atar) }

2 The  current

" ,mﬁasum(} part  of  the ;
Il Avo  meter is  acfually

; | S
|l multirange _ammeter. W . €7

il consists  of a number of

low _resistances  connected ¢

{| in__parallel ith  the gal.
| vanometer. The  valves of

at. WwWw.pakcity.org
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d f I JJDIJI for V. A o 0 . These meiers
ilare ge_n,eLQJH easier _fo _uUse becaue they elim.
l|inate _the  human  error thal  often occurs - in
i[reading the dial. of an ordinary AVO meter.

g e g ——

e e e — e e — —_— —— — - -

_, ﬂRes_JﬁiQ_aQe__mﬁa_s_\_m

Ln_g__ Part. of Avo mﬁ’rer 3%

The  resistance mﬁasumg part  of

' connecied in__series  with Oa?cnn' . of

Please visit for more data at. WWW.DaRCItY. orc




Eﬁ el R OUTWETTERRTR Y LY & B TR P TR SRRTTN RSy ¥ B b R AR e =

. WWW. pakcity.org 52 www.pakcity.org

|

Ch,OpTE[w:ﬂ_léL I S
%

S

divected pomjlel To the area, then

Poo SRR S A P TR L T LS

= o, and  flux S  minimum (zero)

O = _g_._): - BA cos e

Please visit for more data at: www.pakcity.org




www.pakcity.org ( 54) www.pakcity.org

T

______ O N— BA Cos Q0 =BA 0 S St

0 - - Djee £ YBNZ Y 0V o8 (4] o' ) DRSO e




www.pékcit;.brg e -'(5‘51 Bt o www.pakcity.org

85525922 T S | S

e ———— =_
e —— ——— —— g —— = - —_— _— —_— e — — — _

Answer :
P o< s

The magnetic  field ot a solenoid
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Answer : B
When ?forc.e ¥ is  perpendicu-||

lar. to displacement d  then work done
by the Force 1S Zeyo.
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_ When The plane  of the coil \S
perpendicular  To B '
T-0 . 1

laond  the ‘coil  will not  Yend +o rotate.
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But gaianameter 1S stable if  its  poinYer {
When the current is passed ‘\'hj'_o_ugh _ 4

[ |
jﬁo_rcur_enj IS stopped through it '

|—Usually,  the pointer of 0 sensi iTives g vano-
ilmeter does not  come 4o %@Q‘r quick\y but ||
Vibrates  about it &mﬂ@@ position = for.Some
fltime _before coming i@%%&s’r

. Thus @sensﬁue galVanometer 3
ANNC be Sio%§§§
! _Cl_galsionﬂmaiej: IS nol Sensi- "

tive, then Small  1orque doeswuinoot  effect  its
{|Position  and.__ it rermoins. stable. ' '
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