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Table : The various positions of relative motion between the magnet and the coil

EMI & AC

Position of magnct ? ";j‘__%_ﬂ ? @ ? - i‘@ @

rerer Cihseryor {honeme

Direction of Anticlockwase direction | Clockwise direcnion Clockwise direction Anticlockwise direction
induced curvent

Behaviour of face As a north pole As asouth pole As a south pole As anorth pole
of the coil

Tvpe of magnetic Repulsive force Altractive force Fepulsive force Altractive force
force opprsal

Magnetle Qeld linked | Cross (=), lncreases Cross (=), Decinses Dot () [ucreases Dots () Decreases

with the coil and it"s
progress as viewed
frrom left

4. EDDY CURRENT
il Dread-beat galvanometer @ A dead beat galvanometer

When a changing magnetic ux 15 applied 10 2 bulk plece of
conducting material then eireulanng currents called ey enrrents
are induced 1 the matenal. Becanse the resistonce of the bulk

ueiins one whose pomter comes to rest i the hnal
eqrilibrinm position wunedintely withont any oscillation
aberar the ecpubibram position when a current is passed

conductor is usually lew. eddy currents often lave larze : .
: e its col.

magninules and heat up the condncror. .y = ) .
This 15 achieved by winding the codl on a wetallic

(1) These are circulating currents like eddies in water ) ) )
e frame the Lirge eddy cwrents nduced inthe frane provide

¥ Experumental concept given by Focault henee also named g -
(2 P PLE Toe— : ’ electronugnetic danping,

as “Focault caren™. i ] o o )
(1) Electric-brakes : When the train s nmming its wheel 1s

moving in air and when the train is to be stopped by
electric breaks the wheel is made to move ina field created
by electromagnet. Eddy currents induced in the wheels

(3 The production of eddy curmems in a metallic block leads
to the loss of electric energy m the fonn of heat.

(4} By Lanunation, slotting processes the resistance path for
cireulation of eddy current increases, resulting in 1o
weakemng thern and also reducing losses canses by them

\

due to the changing flux oppose the canse and stop
the train.

Slotted metal (i} Ioductionfurnace : Joule's heat causes the meliing of a
teral plece placed i a rapidly climiging magmene feld,

(v)  Speedometer : Inthe speedometer ofan automebile, a
magnet is geared to the main shaft of the vehicle and ir
rotates according to the speed of the velncle, The maguet

I “:_,,__“. ﬂullzw:f',rl mﬂ,,,,'" is mounted in an aluminium cylinder with the help of
et dampung ' bair springs. When the magnet rotates, it produces eddy

—w Focble e cumente crurents in the drms and drags it through an angle, which

N ; indicates the speed of the vehicle on a calibrated scale.

J’ runens ., (v} Energy meter : In energy meters, the annanaoe coil cames

* . ametallic ahemimium dise which rotates between the peles

T — VI3 L anted core of a pair of permanent horse shoe magners. As the
anmuamre rotates, the curent induced i the dise tends

(5)  Application of eddy currents : Though most of the rimes to oppose the motion of the ammature coil. Due ta this
edey cwwrents are nndesirable bt they find some wsefl braking effect, deflection s proportional to the emergy

applications as emunerated below consumed.
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5. INDUCED CHARGE FLOW

When a curvent is induced in the circut due to the lux change,
charge flows through the circuit and the net amount of charge
which flows aleng the cirowit is given as ;

qTIidt:I%Ed%dT:%j-dg

g="— and q = N=—" for N mms
R R

6. INDUCED ELECTRIC FIELD

It is non-conservative and non-clectrostanc in natae. s ficld
lines are concentric cirenlar closed curves.

dB

A time varving magnetic fizld T always produced indueed

clectric field m all space surronnding it

Induced clectric ficld (E ) is directly proportional to

induced emf so e = J"En-d-’ B 1

dip

Froan Faraday™s second laws €= - T

i1l

- - d
From (i) and (1) e = qum.df = —1—4} Thus is known as

ol

mtegral form of Faraday’s laws of EMI.

A an exlimbrical space

Consen cirewlar Nl

Bines wilimdpeed elecrie

bl existamg everyahore

rssde and outsode of B
vy hitdrcal spoce (13

A uniform bar dme varving magnetic field Bt} exists ina
circvlar region ofradins ‘a” and is directed into the plane
of the paper as shown, the magnitude of the mduced
clectric field {E_) a1 point P lics at a distance r from the
centre of the circular region 15 calculated as fellows,

= - d dB .
S0 J-Em.df = :=—¢ =A— je E[2mr)=ma- B
dr dn dt
where r=a or E - d_]i E, = !
Ir di r

Lvikisdive £ efivenve

B
whenr<a: E= %—J E,=r
2

7. DYNAMIC [MOTIONAL) EMI DUE

i1

JO TRANSLATORY MOTION

Consider a conducting rod of length { meving with a

waifornn velocity ¢ perpendicular to a uniform magnetic

field B, duected mro e plane of the paper. Let the rod be
moving to the right as shown in figure, The conducting
clecirons also move to the right as they are trapped within

e und,

« ] oM M
AW Wopx w
v
1 f—
W ® oM o M
Woom s . ¢ ow
0

Conducting elecirons experiences a maguetic force
F —evB. So they wove from P o Q witlun the red. The
end PP ofthe rod becomes positively charged while end
becomes negatively chiarged. hence an electne Deld 15 set
up within the mod which opposes the further downward
mwovement of electrons 1.e an equulibomm is reached and

inequilibrium F =F ie eE=evB or E=vB
Y
Lnduced eanf e =Ef=Bv! |E = -

Ifrod is moving by making an apgle Bwith the direction of

magnetic field or length, Induced emf'e = Bv/sinf)

(B

(3)

Motion of conducting vod on an inclined plane : When
conductor start shiding from the top of an nclined plane
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as shovwt, it moves perpendicular to it's length but at an

angle @o - & with the direction of maznetic fiald.

b wushl

(B)

Hence induced emf across the ends of conductor
e = Bv sin(90 - ) = Byl cosi

] . Bvicosa ’
So induced cwrent 1= —R (Drecicd fom Qia P).

The forces acting en the bar are shown m followang fzure.
The od will move down with eenstant velocay anly if
Focos8=mzceos (50 - 8] = mg sin 0

— Bifcos B= mgsinf

[ By fcosd

II,_

chusﬂmgsiuﬂ g Vi =
B-{-cos B

8. MOTIONAL EMI IN LOOP BY GENERATEDIAREA

If conducting rod moves on pwe paralle] conducting rails
as shown in following figure then phenomenon ofinduced
euif can also be understand by the concept of generated
area (The area swept ol conductor immagnetic held, divmge
1S e ion )

Asshovwnn figwe mrane tdstance wavelled by couductor =t

Area generated A= hvi. Flux linked with this area § = BA=

| d
Bht. Hence induced emf ;c| = ELIE = Bvf

(1} Induced convent :

Bt
R

(2 Magnetic force : Conductor PO experiences a magmetic
force i oppoesite direction of 1S woton and

Bl
R

PR
Flurﬂifzﬂ:ﬂ {=
.

(3 Power dissipated in moving the conductor : Forwmifornm
motion of rod Q. the rate of deing mechanical werk by
externial agent or mech. Power delivered by external somce
Is given as

B:\"!': . E:\'!f:

B S

p oW
L == = R
nech Xl l.j[ &xl R R.

i) Electrical power : Also elecmrical power dissipated in
reststance or rate of heat dissipation across resistance is

BIVCIL %

wlneh 1s consistent with the

=l

i(foes clear that P, = P
prive ple of conservanon of enery)

i 5 AMotion of condueter rod in a vertical plane : [fconducting
rodd peleased from rest (a1 = 0) as shown in fgure then
sl rise s speed (v), mduces emffe), induced curren
[, wagnetic foree (1) increases but it's weight remains

CrolEsTant.

Rod will achieve a constant maxinnumn (terminal ) velociny

v if F_=mg
32022

20 .[_"T_ = '113 — 1|'T = E
R B
A k. I{ x -
o = ||'T =
R ,
co g el

SPECIAL CASES

Motion of train and aeroplane 1o earth’s magnetic field

A | |

— == ‘X —

1B}
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Induced el across the axle of the wheels of the wain and it is
across the tips of the wing of the aeroplane is grven by e = B v
where [ = length of the axle or distance between the tips of the
wings of plane, B = vertical comgponent of earth’s magnetic field
and v = speed of wain or plane.

9. MOTIONAL EMI DUE TO ROTATIONAL MOTION

(1 Conducting rod : A conducting red of length fwhose one
end is fixed, is rotated about the axis passing throuph 1's
fixed end and perpendicular to 1t's lenath with constant
angular velociny . Magnetic field (B is perpendicular 1o
the plane of the paper.

el mduces across the ends of the rod

where ¥ = frequency (revelution per secy aud T = Tine
period.

(2} Cyele wheel : Aconducting wheel each spoke of lenoth |
is rotating with angalar veleciry 63 0 a given D enent
field as shown below m fig.

Dee to flux cunming each metal spoke becomes wlenncal

cell of emf e (say), all such demtical cells connectad m
parallel fashion e | = e {emf of single cell). Let N be the

1 '
nunber of spokes hence €., = Bol i =2y

Here ¢, = WY ie total end does uot depends on munber
of spokes "N,

(1) Faraday copper disc generalor 1 Awmelal dise can be
asswned to made of uncownable radial conductors when
metal dise rotates in transverse magmete Deld these

radial conductors cuts away magnetic field lines and
because of tus Qux cwring all become s 1dentical cells each

1 .
of emf e where e = = Baor-
Fevhishivn ool pis ve =

i) Semicire ular conducting loop : If a semi-circular
conductng loop (ACD) of mdius 't° with centre at O, the
plane of loop being in the plane of paper. The loop is now
made to rotate with a constant apgular velocity 0, about
annants passing throweh O and pempendicular to the plane
af poper The effeehive resistanee af the loop s B

Ei]-';fljl

i

T emie tolue amen swepst By dlie loop o the field e, region 11

] N
A=othfil= oriet; - = [_‘“

2 2 dr ]

Flux link wath the rotating loop attime t ¢ = BA. Hence induced

dip dA  Bor”

e in the loop in magnituded =— =B—= and
' e a2
, |'f-‘I Ber®
mduced cwrent 1= — =
2R

10. PERIODIC EMI

Suppose a rectangular coll having N nuns placed inigally in a
magnetic field such that magnetic field is perpendicular to it
Flane as shown.

-Angular speed
v—Frequency of retation of coil

R-Resistance of coil

NP Iy
et =
. 1
[ Il :
: -
|
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For uniform rotational motion with ¢, the fiux linked with coil at
any hime t

f=NBA cos 8 =NBA cos ot

$ =, cosn where , = NBA = niaxinnun flux

(1) Induced emfin coil : Induced emfalsochanges in penodic
manner that’s why this phenomenen called penodic EMI

4

=NBA @ sl = ¢ =¢,sinet where ¢, = emf
amiplitade or max. emf'=NBA o= .o

] S B e
(2} Induced current : Al any nmeat, 1= n = 1: SLIG = I

simear where i, = cwrrent auplinde or k. current

E_D_NBﬁ[U_M
R R R

11. INDUCTANCE

(1} Inductance is that propeny of electrical circnits which

g =

opposes any change i the ciwrent in the <o
(2} Inductance is inherent propertyofelectiical circnits, Itwill
always be found in an electrical cirenit whether we want i

or not.

(3} A straight wire camrying current with no tron part in the
circuit will have lesser value of mductance.

() Inductance is analogous 1o mnertia m mechames, because
inductance of an electrical circult opposes any change of
current in the circuit.

11.1 Self Induction

Whenever the electric cwrent passing through a coil or ciewt
changes, the magnetic flux linked with it wall also change, As a
resull of tns, m accordance with Faraday™s laws of clecironmenetic
induction, anends induced in the coil or the cimcuit which opposes
the change that cavses it. This phenomenon 15 called ‘self
induction’ and the e indoced is called back emf, cwrent so
produced m the codl 1s called mduced current.

Induced current Imduced curremi

— —
RLOEO0S0 anse

R B e

(AT by I umtat kuy

A1 Minm current T SRS LEER A currenl ol vTUANINg

(1)

(2

(3)

4

(€)

(7

Coelficient of sel-induc ion : Number of flux linkapes with

the coil is proportional to the carrent b, fe. Np=i or

Mg = L (M is the munber of nums in coil and N - total

; Mi .. .. .
flux linkage). Henee L = 1—“ = coefficient of self<induction
1

Ifi=lamp, N =1 then, L. = ¢ ie the coefficient of self
mduction of a coil s equal to the Qux linked with the col
whien the coorent m it 15 1 amp.

By Faraday's second low induced anf e = -N 31 » Wluch

S

:j\.';_"\ [N =5

el . :
I === ampisec then |e |= L.
|.|[ 1,ET
[ence coefliciem of self mducton is equal o the amf
pduced inthe coil when the rate of change of current in

tlie coil is wuity,

Lnits amd dimensional formula of *L': It 5 1 onit

weber o Teslas e _ N Joule  Coulomb < volt
Alp Aanp .-";mp: Amp! Huup:
vl = see . .
= — = olin < sec . But practical unit is henry ().
angp

It s diensional fomuala [L] = [MLTA7)

Dependence of sell inductance (L) : *L' does not depend
vpon cwrrent flowing or change n current lowing but iy
depends upon munber of nuns (W), Area of cross section

{A) and permeabiliny of medium ().

‘L does pot play any rele till there is a constant cument
flovwing in the circuit. "I comes in to the picture only when
there is a chanpe in cuwrent.

Magnetie potential energy of Inductor : Tn buildmg a
steady current in the cirewit, the source emf has 1o do
work against of self mductance of coil and whatever
ener gy consimed for this work stored in magnetic field
of coil this energy called asmagnetic potennial energy (U)
of oml

U= Lidi= Lt
0 2
o Wi
Also U= (Lij=20h
2 2

The various foromulae for L
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Condition

Figue

Circudar coil

L= HaENT

-3

Solenoid

pNT

L= = pgn Al

2
Toroid L = *'DNTI_

Wiziding

Sauare cotl
Al :
I, Na
L=—Y"ro” -
T

Trangular coil

g - Ho 18N
a0
oo 18N (43 )
lar v J 4
I.= - - -
i
93 e, NS
I_:.\._ilq; = LIN:
34
Coaxial evlinders
1 —-E':-}—]nﬂ, L5
Im Ty
2,303 s
g log —=
2nr ]

11.2 Autual Induction

Whenever the current passing through a eol or elrcit clumges,
the magnetic flux linked with a neighbouring coil or circuwit will
also change, Heoce an emfwill be iniuced in the neighbouring
cotl or ement, Tlas phenmuenon 1s called "nmmal mduction”,

i i
Variablc
Curreat
Load
14
i1 CoefTicient of nutual induction : Total fls linkad wath the

sccondary due to current i the pRmary is N_Jb: and ?\C:d?:
£ 4, = N, = Mi, where N, - Number of mms in primary.
N - Mumber of nuns in secondary: @, - Flux lmked with
each mrn of secondary: 1, - Current flowing through
primnyt M-Coethicrent of mumual mduction or miatual

(pITHETEF TS
2] According to Faraday's second law emf induces in
. d, di
spcondary e, = - N, ——-: g, =-KM_L
= -t - de

i lAn ) - .
(3 i '"11‘ i Ueen e,! = ML Hence coe licient of muatual
i S ;

induction is aqual to the emf induced i the secondary
coil whenrate of chanpe of evrrent in primary coil is unity.

(&3] Units and dimensional formmla of M : Similar to self-
inductance (L)

[5) Dependence ofmutnalindouctance
(1) Number oftums (N, M.} ofbothcoils
(i) Coefficient of self inductances (L. L.) of both the coils
(i) Arca of cross-section of coils
(v} Magoetic permeability of mediom between the cotls (L)
or pature of material ou which two corls are wound

{(v] Distance between two coils (As d increases so M
decreases)

(vi} Oriemtation between primary and secondary coil (for 90°
euentation no flux relation M=0)

(it} Coupling factor ‘K’ between primary and secondary
coil
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(6} Relation between M, L, and L, : For two magnetically

' = Ix = -
coupled coils M =KL,L, : where k — coeflicient of _ :
> Iwo concentric coplaner
coupling or coupling factor which is defined as

circularcoils
_ Magnetic flux linked in secondary y T, NN =,
Magnetic flux linked in primary s Ll

D=k =1

Two Solenoids

P 5 Abr g L_E Lj N = o N NA | ﬂ

| L]p - { Secondary

| Primary p 1%, lurish
I B

Ak =1 By k= . Lk -0
B Two concentric
(7} The various formakie for M ; coplaner square coils
. ""':"':x'ii
L
12, COMBINATION OF INDUCTANCI
(1} Series:Iftwocods of self-muhuctances L and L baving muona | puductnies are i series and ave far from each other, so that the

ntal ndnetion between them mueglagm. 2 then et self wdnetapece 1. =L+ 1

When they are situated close to each other, then net inductance L =L + L = 20

MMutual induction is absent (&= 0) Autual induction is present and Mutual indnctionis present and

favours self inductance of coils opposes self inductance of coils

W) M LAWY

3
>

L = L +L,
Currenn 1w samme direction Current m opposite drection
Windhnig nature same Opposite winding nalure
Their flux assist each other Their flux opposes each other
L =L +L,+2M L =L +L -2IM
=q 1 1 ey 1 b
(3 Parallel : If two coils of self-inductances L and L, having When they are situated close to aach other. then
il inductance are comnected m ]mn]]cl and are far
, 11 ,—M*
from each other. then uer inductance Lis — = —+ — Lp=- LiL,—M
L L, L. Li+L,=2M
L,L.
= lp=——
L,+L,
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Alutual ineduction is absent (k=10) Mutual indaction is present and Mutualinduction is present and
Favours sell inductance of coils opposes sell inductance of coil

: e
_ L4 . A L. - M L. - M
4 L WY L, - 2M

13. GROWTH AND DECAY OF CURRENT IN LR: CIRCU

If a eirenit containing a pure inductor L and a resistos oo seres
with a battery and a key then on elosing the cirenit current

through the cireuil rises exponentially and reaclics up 1o a cerain i = 1L3Ti,
a & i - . * [
max i value (sleady state) I cromt s opewed Gonnt’s siewdy ¢
state condition then curremt through the cucunt decreases [ Ad (A
exponentally. Wy
i) Beliavionr of inductor @ The current in the cirenit grows
caponentially with tune from 0 to the maxinmon value
Bl { L . . . .
== Just aller closmg the switclvas 1= 0, mwductor act
- . R
MLzt :

as open eireut! e, broken wires and long after the switch

ANt Bl durem) (R gah ol e ‘ hias been closed as i =i, the inductor act as a short eircuit

Lea sinple connectonge wire,

(1) The value of cwwrent at any instant of time t after closing

the cirenit (e during the rsing of ewrent) is given by

.-"-"H'.a—l'i'lv“ '.'.'-u—i —
o By . E
i=iy|l-2 Lo|: where 15 =1, =E = steady state

Clr=1il. E5 o l LII'. |
thl atter © |l:'"-ll'l': b

(2} The value of cwrent at any instant of e t after opening

L. . . . I’
from the steady state condition (i.e. during the decaying AW
of eurrent) is given by 1 =1 T iR
i) is given by 1=ige
. L L I 5 1
3} Timeconstant (T): Ir s givenas 7= R It"sumit is second. Lo adber g losing S

In other words the fime interval, during which the evrrent
i an inductive cirewit rises o 63% of its maxinnum value at
! ° ) 14. LC- OSCILLATION
make, is defined as time constam or it is the time interval,
during which the current after opening an inductive circuit | When a charged capacitor € having an initial charge q_ is

falls 100 3 7% of 105 i value. disclharged through am mductance L. the charpe and current m the
Evvkindivri £ el voenive -
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circudt start oscillatmg sunple hammomeally, I the resistance of
the circuit is zero, o energy is dissipated as heat. We also assume L

an idealized simation in which energy is not radiated away from ————— Tt
the circnit. Thetotal energy associated with the eircwtis constant.

g
. . I rad .
Fr of edlldionisgiven by o= = 1=
erpency e A
or __ 1 Hz The oscillation of the LC circut are an eleciromagnetic analog 1o
2aLe the wechamical oscillation of a Block-spring systeny

: o N
I
t : | 3 ——n AL =T Bl s
T s aeall | reney o mwe
R RPLEL LN U U i | b
e
», il
o :
D > / .
Tadly i ALES L Rk cormes n s
1 h ;
A0 el [_' O i i passi Lt e = bl
v i . X
v . weluciy of bliwk beciimnes
H= A = 1L X1
el
I ':
ALL T 5, CHac e is i | |
T . ‘ f — Al bk poaches s
b=y I, recharged with reverse polasiy ~ : -
- “ g G
ol = [ W W i
ey = 1t | entrume pesilival other side aind
! I v il
H
=
=il
: L 51
o s ALt Ty e Repaetar agan ALt 1 Blowk agan reaches
TG
p / dhischierges completely 1 -, s mcan position amd s selocay
. Becaommes s imum
11 olf—
L | -
- . 1] i .
3T g ; At n eiubcalof agan An L= e Bilowc i agamn fachies
L=y " L
# discharges completely v = o's mean posiien and it's velogiby
—— X )
I H Brecorme s s nnum
T
y  —
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15. DCMOTOR

It 15 an electrical machine which converts electncal energy it

mechanical enargy.

(1} Principle : It is based on the fact that a cwrrent caryving
cotl placedin the mamene field experiences a tomque, This
torque rotates iie eoil,

(2 Construction : It consists of the follov: components
figire.

HEY] ‘

ABCD = Armantre coil, 5.5, = split ning comfators
B,. B, = Carbon brushes. N, 5 = Strong wagnetic poles

(3  VWorking : Force on any arm of the coil is given by

-

F= j[fxﬁ] m fig.. force on AB will be perpendicular 1o
planc of the paper and pointing inwards. Forceon CD wall
be equal and opposite. So coil rofates in clockwise sense
when viewesd from rop in fig. The cwrent m AB reverses
due to commmuation keeping the force on AB and CD in
such a direction fhat the coil continues o rofate in the
satne direction.

(4 Back emif in motor : Due to the rotation of ananwe coil in

magnetic field a back emfis indnced in the cirenit. Whach
isgivenbye = E — iR,
Back emfdirectly depends upon the angnlar velocity Gy of
armuature and mapnetic field B. But for constaut mapmetic
fleld B, vahie of back emif e is given by e 03 or ¢~ k@
(e =MWBALD sin6t)

H—e_ E -k
R R

(5 Current in the motor - § = s When miotor

is just switched on ie. 0 = 0 s0 e = 0 hence i= IE =

maximien and at full speed, 3is maxinmun so back emfe is
i andi is nuninmnen Tlons, macinnun corent is dravn
when the motor is just switched on which decreases when
motor attains the speed.

i) Motor starter : Al the tme of start a large current Qows
thirongh the motor wloch may bom out it Hence a starter
is nsed for staring a de motor safely. Its finction is to
witadiice a sintable resistance in the eircuir at the time of
sharting of the motorn This resistance decreases gradually
amd reduces 1o zero when the meter nms at full speed.

! E L
KPP

g

e niits

The warlte of sttt resistance is maxuoam at et =0
and 115 value 15 controlled by spring and electromagnenc
system and 1s made to zero when the motor attains its safe

speed.

i7] Mechanical power and Effciencey of dé notor

1 P, e Back emf.
Efficiency 1 = Jwwchaneal _ Teat _ F

LA— P, E  Supply voltage

(%) Uses of de motors : They are used w elecic locomotives,
electnie ears, rollime mnills, electrie cranes. electne Lfis, de
drills. fans and blowers, centrifugal pumps and air
COMIPIessors, ¢ic,

16. DC GENERATOR

If the current produced by the generator is direct current, then the
getierator is called de generator,

de generator consists of (1) Anunatwe (coil) (i) Magnet (i)
Commutator (iv) Bnushes

In de generator counmutator is wsed in place of shp rongs. The
commutater rotates along with the coil so that in every cycle
when direction of *e” reverses, the comnmitator also revernses or
makes contact with the other brush so that in the external load the
clrent renains i the seime direction gving de
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7. If an acroplane 15 landing dovwn or taking off and its wings
are in the east-west direction, then the porential differepce
oremfwill be induced across the wings. Ifan aeroplane is
Fanncding dovn or taking off aud its wings are in the north-

ENMI & AC

N ranatiarg

i,-—i-:)li'ulh‘

south direction, then no potential difference or et will be
indiced,

L When a conducting rod moving herizontally on equator
of earth no emf induces because there 15 no vermical
coniponett of carth's magnetic field. But at poles Br 15
nexin so naeiannam Dux eutting bence emfmduces.

Linad

. When a conducting rod falling freely in earth's magnetic

fie b such thian i’y length les along East - West direction
tlien nudiced el commuosly inereases vworl, time and
1. If a bar magnet moves towards a fixed condueting eoil, e O
then due to the flux changes an emf current aud charze | 30, | Loy = 107 enm of inductance or 107 ab-henry.
iiduees in the corl. I speed of maens wmerenses then
iduced emf and induced curent ncrenses ban ipdncead
charge remains same ; 1
pductance at the cenre, | Lot = ELm, )

11. lductanee at the ends of a solepodd 15 half of it's the

v, i B )
-5 — fiw 120 Aotbon lone wire made np of material of high resistiviry
[Z—I_" | J belives predonunantly as a resistance. But it has some
y st of ductance as well as capacitance i ir Ir s
Hls ditficulr o ebtam pire resistor. Sindlarly itis diffienl

: o oltam pure capacitor as well as pure inductor.
Induced parameter : e.1,, q,

. A A . " : a1 L
e, (>e).i(>1).q,(=q, 13. D.n-. to indierent Wﬂefuw_urbj':lfmdm'hm'."f in dll::l-:u’lmdl
circtinls, a resistive cireuit withne capacilive or inductive

2. Can ever electric lines of force be closed curve 7 Yes, ) ) ) )
eleent m it also Las sowe inductance associated with

when produced by a changing magmene feld.
i
3. No X cniiing —— o ELD
The effect of selfimductance ¢an be elunmated as mn e

4. Vector form ofmotional emf : e=[v=B|¢ coils ofa resistance box by doubling back the coil oniself

5. In motienal emf B.v and ¢ are three veetors. If any two

vector are parallel - No flux cutting.

- "
S T * i * B
Feead = ?H; > .|]l .ﬂ';.", »
'H’ ¥ é 2 N
‘",“‘ —rr. . o - { -t - ) ) )
¥ 14, It s oot possible to bave muatal inductance wathiour self
. * - mductance but it may or may pot be possible self
2 T ene =0 Bl soe =10 vIIE see=1 inductance withont mual mdwc tance.

6. Apiece of metal and a piece of non-metal are dropped from | 15. If main cwerent through a codl increases (i?]n 50 % will be
the same height near e swrface of the eanl. The non-
metalhe prece will reaclithe ground first becawse there will
be no induced curentin ir. oppositeef) = E_~E-e

positive (=ve). hence induced emf e will be negative (e
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16.

17.

19.

! =|—/1 ol . _1__| b-

¥ Circut s madeon % = i

.....;i;.. .....I [emamm— .i

: oo d
UL W (CEENTI § e=-L Ij:
S T T H
= i

Sometimes at sudden openmg of kev, becanse of high
idnetance of carcuit a high momentarily induced emf
produced and a sparking occurs at kev position. To
avoid sparking a capaciter is connected across the
key.

Sometimes at sudden epening of key, because ofhigh
inductance of circuit a high memcntarly imduced emf
produced and a sparking oecurs at ey position. To
avold sparking a capacitor 15 conectod across the
key.

Cne can have resistance with or withow inductance but
one ean’t have mductance withot having resistance,
Tha cireuit behavienw of an opducter is quite difterent from
that of a resistor. while a resistor opposes the current 1, an

. o]
imductor opposes the chianze i the coor

dt
—i —
e AN -y LS GOGENG - [
14 [
V,=iR V,=L4
al

21.

22

In RL-circuit with do source the ome taken by the current
to reach half of the maxmnon value 15 called half life ome

L. L
and itis grven by T =0.603 ®
de motor is a highly versalile energy conversion device. It
can meet the demand of loads requirig high stating
torgue, high aceeleraring and deceleraring torqne,

When i soures of emf is comected across the two ends of
the primary winding alone or across the two ends of
secondary winding alone, alim's law ean be applied. But
it the ransformer as a whele, olun’s law should not be
applicd becanse primary winding and secondary winding
are 1ot counected eleetnically

Eren nhen secondary cirenit of the mansformer is open it
also draws some cwrrent called no load primary cwrrent for

siprpdying no load Cu and ron loses,

Tran-fenuer has highest possible efficiency out of all the

clectrical machines.
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