ELECTROMAGNETIC INDUCTION
CHAPTER -6 de[d DY IR0
aﬁﬁu U | Q5:  The eddy currents are used:
(@) To make a galvanometer dead beat
Q1: The electromagnetic induction was discovered (b)  In speedometer
by: (c) Electric brake
(a) Ampt.ere (b) Faraday ) Allthe above.
(©)  Fleming (d) Oersted. Ans (d)
Ans: (b) .
Qs ar gRI3HY T 39T fomaT siTar #:
Qu fagga gradra 3T Ht Wist fead grRT 61 118 4t @ ToaTer & 38 dic s & AU
@ TR b WIS b e
3T (b) (d SR T
Q2: In the electromagnetic induction, the induced W @
emf.is |ndePendent of: . Qé6: The direction of induced current is determined
(@ Changein flux (b) Time by:
(@ Number of turns (d)  Resistance of coil. (@ Lenzs law
Ans:  (d) (b)  Fleming's right hand rule
az fi Ara droT 9t fa T (emf) T4 (©)  Lenz's law and Fleming'’s right hand rule
FraT @ (d  Fleming’s left hand rule.
(@ el B gRac by THY Ans:  (0)
(©  YHTET BT IRAT (d) Pige BT UfarIe
™ W Qe: Oy e faan Ferffea #idt &
' @ o EEA
Q3. LenZ’s law is in accordance with: (b T aiafra‘zréSﬁ'Q'.Erﬁl .
(@) Law of conservation of charge © ﬁ"_-"f$ﬁ'q'qﬁ 3R FATHTT & 2Ty e19 o FraH A |
(b)  Law of conservation of energy (@ AT B AT ETY & Fra |
(0 Law of conservation of mass 3 ©
@ Law @gonserigghn of momentum. Q7: If a plane circular coil has N turns then its self-
Ans:  (b) inductance be proportional to the:
. (@ N2 (b) N
Q3:  ds1 &1 fraw Fafefea & srar o & y a9 N
(@) 3TTARTIREM0T BT Fam @ VN @ N
(b) 3T TR&UT T FaH Ans: (@)
© :.||.|w&r01willl Q72 dfE U AHAA JATHR Hseil B N X & A gHSI
(@ AT IRETOT B | F@IROT 5w AHTUTA &1 ?
3 (b) (@ N2 (b)) N
. . . (0 VN (d N’
Q4: Unit of self inductanceis: TR @
(@ ampere (b) faraday
(0 henry (d  weber. Q8: The two identical coils made of copper and
Ans: (©) aluminum are rotated with uniform speed in a
uniform magnetic field then the value of induced
Q4: TAURUTHITHIE & current in aluminum coil will be:
@ UHEHR (b RS (@ Less than thatin copper coil
© & d dRI (b)  More than that in copper coil
3R (0) (c)  Equal to that in copper coil
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(d) No certain relation with copper coil.

Ans:  (a)

Qs: IR 3R AgAN AT Cafecy
= & ¥ U A= T | Sirar & aY

P el F Uf¥a ez B1 9= A
(@ 9 BT Pl I BH
(b) IS BT Pt A 3D
(© i P Pl b MR
(d) TSP Sl b AT DI HiRTd Taer T8l e |

3 (a)

Q9: Keeping the total length of a coil unchanged,
the number of turns in it are doubled. Its self
inductance will be:

(@ Fourtime (b) Doubled
() Halved (d) None of the above.

Ans:  (a)

Qo: fod Pl B ol wiaT$ F BIS URad T B §U
3N W) BT T B AAT o f&ar srar §1 sHDT
TAUROT BT
@ TRTAT (b) AT
(© 3Ten (d) SWRIFT T A BIs A8l

3 (a)

Q10: The mutual inductance between the two coil be
equal to the emf induced in secondary coll if the
current through primary coil is :

(@) Kept constant at one ampere

(b)  Reduced from 1 ampere to zero

()  Varied with the rate of one ampere per second
(d) None of the above.

Ans: ()

Qio: B Pigel & T UREvS W1 fiefass Siger & Afva
fae[a 9166 96 (emf) & SRTER BT AfE AT AP Bise
& H1eAw A fagra anr:

(@ TP TR R RR @10 |

(b)  Ueh YR [ oIeh HH a1 1T |

(© TS TEER Ufd Tdhs ol & A gemT 3y |
d) SWRiFIH A BIs T8l

3R (o)

Qi1: The Sl unit of magnetic flux is:

(@ weber () oersted
(b) gauss (d) tesla.
Ans:  (a)
Qi JaHIT UATE BT S| FHTS &
(@ deR © 33
(b)y A d ATl
3R (a)
Q12: Wb/m?is the unit.
(@)  magnetic field
HelT-12 (qifadn

Ans-

Q12:

Qi13:

Ans-

Q13:

Qi4:

Ans-

Q14:

Qis:

Ans-

Qis:

Qieé:

(b)  magnetic potential
(©)  magnetic flux
(d)  magnetic moment

(€)]

Wb/m: TS & |
(@ g §F BT (b  JrehIg favd &1
© JEOITFAGRI Dl () JRDIY AT bl

(@)

A coil of area 5 cm? and 100 turns is placed in a
uniform magnetic field of 0.2 T. The magnetic
field makes an angle of 60° with the normal to the
plane of the coil. The magnetic flux through the
coil will be

(@)  5x10° Wb (b)
(0 5x10°Wb (d)

(c)

100 BRI YT 5 cm? &ABo I fHHl PHseil Bl 0.2
T 99€Y a7 ¥ @ At 1l PHseit B @ W
3T & HIY TEHIT &F 60° BT HIUT FTaT &
PUSH! H A DI FeTa ST

(@  5x10° Wb (b)
(© 5x10°Wb (d

(c)

5x10“ Wb
none of the above.

5x10* Wb
SRIFT H T His T80

The resistance of a closed circuit is 10 ohms. In
this circuit flux changes according to the equa-
tion @ = 6t - 5t + 1 (t in second). so the current
induced in the circuit at t=0.25 s will be

(@ 03A (b) 02A

(@0 04A (d 20
(b)

e =< uftay &1 ufeier 10 309 31 59 afgg A ¢
HAY @AHUs W) § BTG Foiad (@QaR H) $H THIDBI0T
& AR gRafdfa ST § @ = 6t>- 5t + 1 AT t=025 s W
gftay & 9fva e et

(@ 03A (b) 02A
(@ 04 A (d)  20A
(b)

The dimensional formula of magnetic flux is

@ [MLT2A] (b)  [ML2T2AY
© [ML2T2A7 () [ML2T2A7]
(b)

TEHIY Gia & fafa §7 &

(a) [ML?T=A]
(o) [ML?T?A"]
(b)

(b) [ML2T?A7]
(d) [ML?T2A7]

The current in a coil changes from 0.2A to 0.4A in
o.1s. If the average induced emf in the coil is 1 volt
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then the self inductance will be. loop of wire placed near it is pulled to the right,

(@ o0.1H (b) 0.4H the current induced in the loop will
(c) 0.5H (d 1H i
Ans- (c) i
. . . ] —bh
Qie:  forel el A 0.1s F 0.2A A 0.4 A TP &R Ufkafda
Bt 31 et A 3itwa Wfa faeg@ass sa 1Al g ar |
TAUREB Bl
(a) 0.1H (b) 0.4H (a) be zero
(© os5H @ 1H (b)  flow in anti-clockwise direction

3 (@ (¢) flow in clockwise direction

Q17: Two identical bulbs are connected as shown in (d)  none of the above.

the figure. Ans- (c)

1 @B Qi8: foe o1 WA aR o HUR DI 3R | IRT YaTfea 8 76 @
— I (S sta fop o o grifar man 31 59 A WA ar & feet
| R B, W@ﬁmaﬁﬂ@ﬁm%mquﬁ
5 G @ - &RT
|

=iy -
‘Tl | g

{0~

(@)  After some time both bulbs B, and B, stop

emitting light. @ e
(b)  Both the bulbs B, and B, stop glowing b)  aTTad e ¥ yartea et
immediately. © cfEroTad fe & gard e
(¢ Bulb B, immediately and bulb B, stop glowing ) SWRIad T A BIE TEN
after some time. IR (©
(d) Bulb B, immediately and bulb B, stop glowing
after some time. Q19: The dimensional formula of induced emf is
(@) [ML2T3A7Y] (b) [ML2T?AY]
Ans- (d)
(0 [ML?T?2AY (d [MLT2A?]
Qi7: Y HAFY god] Bl FATTHR ST 57T @ Ans- (a)
M Qi: Ufia faga@ s aa (emf) w1 faiiawa @
| B (@  [MLT3AY (b) [ML°T?A7]
' , 2*‘6 @ 2 ©  MLZTAY) (d  [MLT?A?
| 3xIR-(a)
; K
+| I \l = Q20: The dimensional formula of self-induction is
(@) [ML*T2A7] (b) [ML2T?A7]
(@) T IHY URYTA B, d B, I I YBIRI &1 © [ML?T?A7] d  [MLT?A7]
IR Ans- (a)
(b) B, d B, I §d = YIIRId BT d¢ PR &l &l
Q20: FUROT &1 falg |7 @
(©  §od B, R qUT I B, PV THY YT YhIRIA @  [MLT2A7 B [MLT2AT
BT 9 &3 &l Bl ©  [ML?T?A1 @ [MLT?A?

(d) 69 B, R OUT 969 B, PO AHY UATA Uprieg ~ 30% (@
BT 9 o3 &l 8l

3R- (d)

Q18: A current | is flowing upwards in a long straight
wire as shown in the figure. When a rectangular

BefT-12 (ifdedn —— FMEINA. - T IF-HE-IW oo Fow Rawwr ¥ (2024)
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Subjective Question (fawafas wsn

Q1. What is electromagnetic induction ?

Ans:  Whenever the magnetic flux linked with an electric
circuit changes, an emf is induced in the circuit. This
phenomenon is called electromagnetic induction.

Q. faga g NRvTFaTE?

IR 579 o) foplt fagld ufRuy 3 73 Jah1a Troied | ufvadH
BIaT &, a1 ufvay ¥ g fagld ares a1 UfRd erar &l g
"1 B fag[d rIchd URUT &8l ST &l

Q2. What is magnetic flux ? Is it scalar or vector?
Write its SI unit.

Ans:  The total number of magnetic field lines crossing
through any surface normally, when it is placed in
a magnetic field is known as magnetic flux of that
surface.

db=B-ds= Bds cos 6
It is a scalar quantity. Its SI unit is tesla-meter? (or
weber)

Q2.  EDHIY GG JT 82 T9T % 31fen a1 Afdr & sadr
sI arass fAfaEgl

IR TRl ot Hde B Jahg &9 H I 5T WR 39 Jde A
wadd ¥ H ERA dTed ahIT & QT3] T o IAT
DI 3 HAE D YrahIY Fefard b £ H ST ST 8l

dp=B - -ds= Bds cos 0
s U 37fRT IR B SHBT SI THTS tesla-metre® (or
weben) & |

Q3. Name the physical quantity which is measured by
weber.

Ans:  Magnetic flux

Q3. IS GRT AT 5 are ¥ifae wfn &1 f@fEu)

IR DT Tia |

Q4. On what factors does the flux passing through a
coil depend?

Ans:  Since ®= BAcosH, hence the magnetic flux through
the coil depends on:

(i) magnetic induction
(i) the area of the coil A and
(iii) the angle between B and A.

Q4. fHHl Paeil § A ERA T T fHT FRDI W
fFrfrwward

3 bl O = BAcos® 3d: PUSH! H A b1y T
FROI R R AT
(i) JrEehTd Y0T
(i) ST BT AT A TUT
(iii) B YT A & HEH BT I |

PeT-12 (difaedn

Qs.

Ans:

Qs.

Qeé.

Ans:

Qeé.

Q7.

Ans:

Q7.

Qs.

Ans:

State Faraday’s laws of electromagneticinduction.

(i) Whenever the magnetic flux linked with a circuit
changes, an induced emf is produced in itThe
induced emf lasts, so long as the change in magnetic
flux continues.

(i) The magnitude of induced emf is directly
proportional to the rate of change in magnetic flux,

ie. ) Czlib dd

e Or —i = e

dt ' dt

where, constant of proportionality is one and
negative sign indicates that the induced emf in the
circuit due to the changing flux always opposes the
change in magnetic flux.

T3 & faera Jahra IRoT & ) &1 3evi@ HIful
() 579 Y fopeft AAfdhe A 33 JabIT Feia # ufvad
BIdT &, 1 395 Uh AR fagld a1eeh ot (emf) 3cTd Bl
&l URd fde[d a18eh a1 dd dab I8l &, 319 deb Jradig
FeiaT o gRae ST Y8 8l

(ii) IR faE[cT aTeh T (emf) T TRUTTH JrIHTT Fdad
% fiaci &1 &3 & AATATC 81T &,

do _do

e o — > =

3_].?4.1'?'. dit dt

S F1 f&RI® U@ & 3R Bomas K
dTeh dad (emf) BRI YaHIT T
rrﬁa?haﬁ:gﬁam%lem

What is the unit of induced electromotive force?
Volt.

it g aes s STAES FaT # ?
aree |

State Lenz's law. Lenz's law is based on the
conservation of which physical quantity?

The direction of induced emf or induced current is
always in such a way that it opposes the cause due
to which it is produced. LenZz's law is in accordance
with the conservation of energy.

st &1 FFrow fAfEU| =1 o fFaa fea vifas afa s
HREOT U1 3TeqTfIa & 2

Rd fae[d areeh a1 (emf) T YR &RT 1 foM &AM
T 0¥ A BId1 © fob I8 39 HRUT b fa1e el & f5b
PHRUT & 30 1T 8l w51 &1 FaH Ha1f Treor Rgaia

& AR B

Define Fleming’s right hand rule.

Fleming’s Right Hand Rule: If we stretch the thumb,
the forefinger and the central finger of right hand
in such a way that all three are perpendicular to
each other, then if thumb represent the direction
of motion, the forefinger represent the direction of
magnetic field, then central finger will represent the
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Qo.

Qi1o.

Ans:

Q1o.

Qi1

Ans:

Q11.

direction of induced current.

T & <14 519 & Fram &) afnfia Sl

TATHT ST TfeT 819 fom: afc &1 arfe 819 & 375,
AT 3R HeaT 31Tl B 51 TR hard & fos il U
SR b oTead &, Tl afe 3[aT T i f&R1 &1 ufd i
Feal 83R I qedra &7 oI e & ufaffaa
el 81 AT Heg T 3T U &R1 obT f&=m ot ufdffara
Sl

Predict the directions of induced currents in
metal rings 1 and 2 lying in the same plane where
current | in the wire is increasing steadily.

' O
& {JF
In metal ring 1, the induced current flows in the

clockwise direction and in metal ring 2, the induced
current flows in the anticlockwise direction.

U & aa ¥ fua o1 & oot 1 3117 2 A Ofta a3
1 f21T Y TATY 5719 dR W gRT | AR 96 3T &1

' O

2 O
Hew R d, afikd fIRTEIngﬁ f&21T ( clockwise direction)

o yarfed By 31k dee 7 2 ¥, Ui arr ammad e
@ST HI 3ot f&=m o yarted sl

Predict the directions of induced current in metal
rings 1 and 2 when current | in the wire is steadily
decreasing?

1O
o

In metal ring 1, the induced current flows in an
anticlockwise direction and in metal ring 2, the
induced current flows in the Clockwise direction.

T & Bowi 1 377 2 F URa aRT BT s i femay
FATU 59 R § &RT | AR $BH &1 T 87

HeT-12 (ifahn
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Qi12.

Ans:

Q12.

Qi13.
Ans:

Qi3.

1O
1 ZO

e 1 1 8, URd aRT gl b1 3ot &= & yarted st
3R New far 2 T, ufRkd grT a's'?f T TE2M ( clockwise
direction) § garfed sl

Predict the direction of the induced current in
the rectangular loop abcd as it is moved into the
region of a uniform magnetic field B directed
normal to the plane of the loop.

- 4 x »x x »x » x
x x = » x > x 4
x x x x x x x x

x b x x x x x x

The direction of the induced current in the given
rectangular loop is anti-clockwise, i.e, cbadc.

HTIATHR T abed & Ufvd arR1 1 farm aay 519 us
U HHTH YaHIT & B 51 Bl (igdd 9 A 7 &b AT
&1 3R & T gaRT BT B

a X X X x x

*x x x x »x x b4
d

x x = > * x x x

X X X X X ¥ X X

x b x x x x x x

U MU HTTATHR ofu H URd gRT 1 G Tl bl 3ot
f&em o 3197q cbadc &l
What are Eddy Currents?

If a piece of metal is placed in a varying magnetic
field or rotated with high speed in an uniform
magnetic field, then induced currents set up in the
piece are like whirlpools of air, called eddy currents.

The magnitude of eddy currents is given by

- L
R R

where, R is the resistance.

Eddy currents are also known as Foucault’s currents.

4R &RTY (Eddy Currents) &1 &2

e g1 & U gbs T Uh IRA-1T < & H 71
ST T U FHM < &5 3T 1TId A g 1T
8,1 gbs 1 &aT & TaR| bl de URd gRT 3 &Il &,
578 ¥Tar gRTY ST 1T Bl

AR gR13AT BT URHTOT &I 31 UHR A 21T 57T 8l

e dp/dt __.
e STl R UfaRIer &

a3 €MRTU b1 Bidbiee RT3 &b T T Y 5THT 74T 21

I=
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Qi4.

Name applications where eddy currents are used.

Ans: Applications of eddy currents:
1. Electromagnetic Damping
2.Magnetic brakes in trains
3.Induction Furnace
4.Electric Power Metres.

Q14. 39 3IUANI &b ATH FATSU 5761 WG ERT T UGN
faar strar 21

IR AR gRI3 & I
1. faE[d qrrehiy 3raie
2. XAl § JrchIg §eb |
3. IROT UG A
4.3ferges graR Hiex | |

Q15. Define self-inductance of a coil. Write S.I. unit
and its dimensional formula of coefficient of self-
induction.

Ans:  The phenomena of production of induced emf in
a circuit due to change in current flowing on its
own, is called self-induction. Due to this property it
opposes the growth or decay of the current flowing
through it.

The magnetic flux linked with a coil, ¢ = LI

The induced emf in the coil, e =— L%

where, L = Coefficient of self-induction.

The SI unit of self-induction is henry (H) and its
dimensional formula is [ML2 T2 A2].

Q15.  PHSw! &b TIUIUT BT TRHTIAT B IFIUR0T BT 0TI BT
S| aEs aut farta = fAfaEui

IR Toedlt gy o 987 a1t Ry § gfkadT & SR UiRd
faE[ aTeh o1 b 37UH 81 bl URECHT I9-URUT AT
| S 10T & BRUT & 37U H g8 aTei! &1 b1 gGiel a1
&9 T [aR1E] ST 8l
Pl H 33T YIhTT Foid bl 38 YR A foir i
HABATS, ¢ = LI
Psoil § U fag[d a6 g1 1 38 YpR A foir i

_ dl . .
DA 8l e == L~ T8, L = TGUR0T T T[0T
TGURUTERI S| SHTs &1 (H) & 3TR ST g I ML T2 A7 B

Q16. Derive an expression for the self-inductance of a
long air-cored solenoid of length and number of
turns N.

Ans: Consider a long solenoid of length [ , area of cross
section A and number of turns per unit length n. Let
| be the current flowing through the solenoid.

—_—y
I
PeT-12 (difaedn

Qi1eé.

The magnetic field inside this solenoid is uniform
and given by B = ponl

Total number of turns in the solenoid N=n7

Now the magnetic flux linked with each turn of the
solenoid= B X A = p,nlIA

So, Total magnetic flux linked with the whole solenoid,

®=magnetic flux linked with each turn x number of
turns in the solenoid

or, ®=ponIA X N =ponl A X ni =pon2l Al
Also, ®= LI —()]
From (i) and (ii) ,we get
LI = pon? Al
or, L=pgon?Al ... (iii)
Sincen=N/1, So eqn (iii) becomes.
L= (poN2 A/ |

Thus, self inductance of an air cored solenoid (L)
depends on (i) the total number of turns (N) of the
solenoid and (ii) the length ([) of the solenoid and
(iii) the area of cross-section (A) of the solenoid.

US | oarg 3R Nwﬁmmﬁ Ag-BR
gfarfaer & fd @ ToTics & foid orstes wTad
Al

HHET DT | = Ueh oid] TRATToTehl bl oeTs

A= 3TURY BIC BT &TB
n=Ufd SPhTS TdTS IR ORI T HAT & 317
I= gf¥arfoiasT ¥ uarfed 819 aTe! &M § |

—————— | ——————

T URATTADT & HIdR U FH qaebiy & 81 533
ST UPR A fE@maT s Ahar g |

B = ponl
qRATTeTehT & gHTal Hl Het FATN =n

319 YRATIAHT & T D B A S[3T FhId Tric] = BXA
=ponl A

al, Tqul ufATfeishT A 331 Pt Yaohd Feia,
¢ = qRATTADT H TS BT A 53T YahTd YdTe x Bl bl
IR

T, O=ponl AXN =ponl AX nl =pon?l Al S ()|
AT E, D= LI
() 3R () A, eT T E T,

LI = pon?l Al

FHMEIRA. — e IF-He-3R T e RFaRor ¥ (2024)
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AL L=pe’A (iii)

i[ﬁﬁn: N/L,

T FHIDIT (iii) 3 UbR A fEWTaT 511 Hhvell &

L= (poN2 A/

T UBR, d1g PR aleil TRATIDT (L) T TR (i)
RATIoIeT & gHTaT ol o TBAT (N) 371R (i) TfRATABT
BT TS (1) 3R (i) IRATTABT B HTIRI BIC (A) BT
Ao R AR AATR |

Q17. Define mutual induction. Write S.. unit and
dimensional formula of coefficient of mutual
induction.

Ans:  The phenomena of production of induced emf in
a circuit due to the change in magnetic flux in its
neighboring circuit, is called mutual induction.

If two coils are coupled with each other, then
magnetic flux linked with a coil (secondary coil)
b=MI
where, M is coefficient of mutual induction and | is
current flowing through the primary coil.
The induced emf in the secondary cail,
e=—pnr 2L
dt
dal .
where, o s the rate of change of current through
primary coil.
The unit of coefficient of mutual induction is henry
(H) and its dimensional formula is [ML2 T2 AZ].

Q7. 3 WROT HI gfeutfi@ HEFQISFT 90T &
T[OTiSh T S.1. 7T auT faria 7 fafeol

IR fopdl ukuy o 39d SR IRUY & Yahy e |
qRadq & HRUT YR fag[d a6 a7 & 3cad & B
fREreT &1 31T Y01 &1 ST &l
gfe <1 PHsfeidl Ush gk A IchIg & A {31 &7,
fedTas it A 33T Y1y UdTe Bl 38 IhR A feiar
STABATE,

b=MI
5781, M= 1A= UR0T T T[UTIch © 37R | UTafiieh it &
HTEqH A g8 aTell &R 8l
fedtasd st § UfRd fdg[d a6 91 Bl 5T bR A
ot 511 Hepal &
—_am

h dt
T8, % YT Bl H dic &b ufvad ol & 8l
YT YRUT T S| ThTs 411 (H) & 3TR sHepT faria g
ML> T2 A7 Bl

Q18. Derive an expression for coefficient of mutual in-
duction of two long coaxial solenoids

PeT-12 (difaedn
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Ans:

Consider two solenoids St and S: such that the
solenoid Sz completely surrounds the solenoid Su.

Let length of each solenoid be land the area of cross
section of each solenoid is A. N1 and Nz are the total
number of turns of solenoid S: and Sz respectively.

- Number of turns per unit length of solenoid S: is
given by, nl:Tl
Number of turns per unit length of solenoid S: is

given by,

2

M=

i 7
Let current |1 flow through solenoid S. Then
magnetic field inside the solenoid St is given by,
N,

B\=ugn 0, =re71,
So, Magnetic flux linked with each turn of solenoid
Sz is given by,

N,
B ]A = ’UOTII A

Then total magnetic flux linked with N2 turns of the
solenoid Sz is

NI
G, =Ny(BA) =g I AXN, =———— ... (i)
Also, ¢,=M 1,

where, Mrz is the mutual inductance of coil Sz with
respect to the coil Su.

From (i) and (ii), we get

# N NI A
M1 = 1
1N N,A
So - M12 =f
H oIV N A

Similarly, M, = 7

, where M,, is the mutual inductance of coil S: with
respect to the coil Sz

Clearly, Mai=M2=M
If the two solenoids are wound on a magnetic

substance of a relative permeability p, then the
mutual inductance is given by

FWMEIRA. — N IF-Te-3R T e RAawor ¥ (2024)
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u g N N.A
M o= O’uf 1" Z
/
Q8. & ol ufAifdaT3i & 3101 Ut & fAfy drsTs
ad HIfFAYI
IR AFTHIS, 3R S, & uRArfaer & 3tk afyafaer s,
Y31 T8 A URATfIehT S, BT8R §U B
S
I I
000000+
—_— ) ————
A |50 6 vde ufarias H vee [ @ 31k uds
IRATIADT BT 3IRY BIT BT &IHBA A &l N, AR N,
LT URATfeaT S, 3R S, & FATAT BT et I Bl
<. giRATTABT S, BT Ul ShTs viaTs o Ul bl IAT 30
UHR & T THd! &
Nl
n1=T
gfyrfaiast s, 1 ufd sh1s are W1 &bl IRAT 3T
YHR < ST bl B
N2
n.2= l
T Y URATTAHRT S, & HIEAH &R |, UdTed 81381 &, d9
iAo S, % 3ieR Jaeh1d & 7 bR &l 51T Hbell & |
N
B =pgnl, ="‘UTI!|
gafeiy, aiATfoient S, & Ude gamdl ¥ 31 qabid
UdTE 30 YR &I 57T Ahdl B s
Ni
B]A=FOTIIA
fopr afRATieanT S, & N, gATal I 58 YhIT UdTe
ST YBR S 57T Thel! B e
N, uN NJ A
¢2=N2[B|A)=yBTI|AxN2=+ ....... (i)
Also, ¢, =M I, e (ii)
5781, M,, PI3T S, BT P31 S, o ATUE 3T UR0T € |
FHHOT () 37R () A, eF UTT E T,
N.I.A
M =‘%N'+
N N
S5 iy WD
N N
Similarly, le =M
581 M,, Sl S, BT Dsedl S, b ATUET 341 Y07 B |
WEFAY, My=M,=M
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Ans:

gfe 1 ufATfoiesT Ueh ATU&T URTRIAT p, b b1y uard
TR TUC 37T & Y 37019 URUT 59 UbRR T SATan g |

Bt N N A
l

M =

How does the mutual inductance of a pair of coils
change when

(i) distance between the coils is increased and

(ii) number of turns in the coils is increased

(i) Mutual inductance decreases because flux linked
with the secondary coil decreases.

Bt NN A
iy M =71  sowhen N; and N, increase,
mutual inductance (M) increases.

519 () Fefaal & §9 & gt derE sar & 34 i)
Hafeal ¥ gural H Iear geré s 8, A Hafaar &
U 5112 &1 37010 YWR0T HA Seoidar 2 |

(i) 39 URUT "edT &, aulfes fgdiad Hsail A 8
T gedT &l

Hopt N \NA
Gy M=——7F—

I zqfqy 379 N, 3R N, 9gd &
377019 90T (M) ST &l

On what factors mutual inductance of a pair of
coils depends.

The value of mutual inductance of two coils depends
upon:

(i) geometry of two coils i.e. size, shape and number
of turns (N, and N,) of the coils.

(ii) nature of the material on which the two coils are
wound.

(iii) the distance between the two coils.

(iv) the relative placement of two coils.

f | & Uob 318 BT 37919 URUT o HRPI W
fy Brar

%ﬁﬁﬁﬂw%mmﬁyaﬁwﬁﬁ?

() a1 paferal &1 Tafd 31afd Hsfeial BT HIBR,
3Tgefir 37R oA Y FRAT (N, 3TR NI

(i) 39 aTY T Ul 5/ IR & Husferar feuct erd 8l
(iii) ST psfeial o e &Y gl
(iv) ST psfeial o 3TUfare 3|

Show that energy stored in an inductor L when a
current | is established through it is given by

_1 2
U 2LI

Let | be the current through the inductor L .At any
instant the current rises at the rate dl /dt, so the
induced emf

dl

e:_LE
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Ans:

Work done against the induced emf in small time dt
is

AW = telldi = LI%dt = LidI

Total work done in building up the current from 0 to
l'is

W = IdW = :’;lel = Lj;ldl = L[%]; = %le

This work done is stored as the magnetic field
energy U in the inductor

_1
..U—2L12

B P U e L I5ram fagga arr | yars e
ar 39 FufEd Haf &1 A ger | sufar s

Ry
@A
Abdr |

1
U=-+—LP

2

AT HT Ul L &IRT | ydTied &1 81 € | fooay oft
&[0T t UR &RT dI /dt T &R A gl &d URT emf. BT
TSR A @ ST Apar & |
o d
e——LE

3T AT dt § URd emf & favger § fepgr mar o 30
UHR A foi@l ST Hepar 8 |

AW = lelldt = LI%(H = LldI

0 T | b &Y P FHTUT § foodT AT o B 50 UbR A
foia ST AT € |

W = IdW = :’;lel = Lj;ldl = L[%:[' = %le

& B Haeil H Yaehld H311 U TU X HURd 81 ST 2 |
R .
U 9 LI
Two coils of self inductance L, and L, are
connected in series. What will be the equivalent
self-inductance of this combination?

Leg=Li+L,

L, 99T L, TaUhd o & pusfadl &1 Aofissa F st
ST 81 39 HAIS &1 qod FURD F9T 81T ?
IR Leg=Li + L,

Two coils of self inductance L, and L, are
connected in parallel. What will be the equivalent
self-inductance of this combination?

HeT-12 (ifahn
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Q24.

L, O9T L, TP DI al HUsfargl I I0T=X a o
S1TST T 81 59 TS BT qod WIS F9T &N 2
111

L. Ly "L
eq 1

-

lea’..2

o b= T 31
1 2
A conducting rod moves with a certain velocity
in a uniform magnetic field. Derive an expression
for the induced electromotive force between the
ends of the rod.

Consider a conductor PQ of length I moving freely

in a uniform magnetic field B with uniform velocity
v on a rectangular conductor ABCD .

X X X
\ \ X
p
N X
X X
s
X Q

Let any arbitrary positive charge g in the conductor
also move in the field with the same velocity.

Magnitude of Lorentz force on this charge, F,, = qvB

Direction of this force on the charge as per Fleming’s
left hand Rule comes out to be along PQ towards Q.

Work done in moving the charge from P to Q is
given by,

W =F,, X PQ = (qvB)/

Electromotive force (emf) is defined as the work
done per unit charge so, emf across conductor PQ is
given by,

i.e, e=vBl

IS Tk Bs Afga an | e &= o nfa
Fed! 81 B3 & TR & ven afia faegd aes a0 & [y
5T eud HIfFAUI

HHET DT | ¢S & Ueb JAToicd PQ 511 Ueb JHMH b1
a7 B H U FHM d1 v &b AT U MTATDR JdTeih
ABCD UR <1 ¥ 3 FH &7 &
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HH @151 foh HaTeied | Pl TS 3TTaR0 q T 341
A/ rIehIg & B Tl R TET &

T 3{TART W WIIC3T g1 b1 YRHATT $H YhR A far 51
HBATE |
Fm=qvB

uﬁﬁﬂ$ammu$ﬁmaswmﬂmsﬂaﬁa’ﬁ
f&=1 PQ & 37fERT Q BT IR BTN

AN BT P T Q dF o 3T § fmar T &1 39 UsR
feaTsTar 8

W = F,, X PQ = (qvB)!

qTEd g (em.f) DT Uf SHIS 3T R foby MU
& F9 5 gfyyrfya foar sirar € safqu ©s arae
PQ & FIRT & Hem IR fdgld aresd a1 (em )T 57

YR A fear s Apdr g |
=W VBl _ .
q q
i.e, e=vBl
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