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Assertion-Reason Questions

Instructions: Select the correct option for each Assertion-Reason question.
(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.
(C) Assertion is correct, but the reason is incorrect.
(D) Assertion is incorrect, but the reason is correct.
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Assertion Reason Questions

Assertion (A): The working principle of an electric guitar pickup is based on electromagnetic
induction.

(A) gAfFeeh ITER 31T T 1 it b1 e e el Yoehlar YROT O 3MUTRE gl 8|

Reason (R): A vibrating string disturbs the magnetic field, inducing an EMF in the coil
beneath it.

(R)RYeT AT §S TR JeIhIT &7 P FaTTd hich &, FIed 58 ol ATy & EmF
3cTesT g &l

Assertion (A): When a train moves on metal tracks, an EMF is induced across its wheels.

(A) ST TS oT UTe] o TERET IR TeTcll &, ol S8 9fgait o FRT ¥ {40 a10 10 R
giargl

Reason (R): The train's motion cuts through Earth's magnetic field, inducing an EMF
according to Faraday’s Law.

(R)E=T Y ITFY g2l & Feehre &1 hl el 8, Frad thirs & f@9# & TR EMF 3cT
gl

Assertion (A): A transformer cannot work with direct current (DC).
(A) SRR fese RT (DC) 3 TTY FI G T JehelT|

Reason (R): Transformers work on the principle of mutual induction, which requires a
changing magnetic flux.

(RISFEHEAT 3edled 0T & FAGHTd W R d 8, foree fore aRacdiareiier deehrar
FAFH 3TaTH gl g |

1|Page




Assertion (A): An AC generator produces alternating current by rotating a coil in a magnetic
field.

(A) AC STeIReR Ueh Yeehlg &1 & Sl ohl FHTRT YTl URT ScToT el ¢
Reason (R): The induced EMF follows Faraday’s Law and changes polarity as the coil rotates.

(RIFRE FA0 a10 &e10 WRTS o Toizra ohT Uit el § 3R el oh e TR SHehT eIl
SEECIRGRIK]

Assertion (A): Lenz’s Law is a consequence of the law of conservation of energy.
(A) TleaT ST TATH FolT TXETUT & T ITH T IROTH ¢ |
Reason (R): Lenz’s Law states that the induced current opposes the change that produces it.

(R)oleot T fTa Fgar & T 9RT aRT 39 aRader 1 farier axar & St 58 3cueat aar g

MCQs

S.
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Questions

GahIg Tl H HAY & WY YRAcle gl T 3ceol glel alell fdege R

T FAT gl SATdT g2

What is the electric current called when the magnetic flux changes over time?
(A) Steady current  (FER &RT)

(B) Alternating current (JcaTadr &RT)
(C) Induced current (IR &IRT)
(D) Resistive current  (ITaRTeT &IR)

According to Faraday's first law, the induced EMF depends on?

WIS & Tl T & 38R, IR faegd argeh el (EMF) fohat o) fol ek et 872
(A) Magnetic field strength (wmﬁ?ﬁaﬂ)

(B) Rate of change of flux (FelF TRacisT &1 &)

(C) Length of conductor (W@'Fﬁl’lé’)

(D) Thickness of conductor (W@'H’lﬂé’)

When a conductor moves in a magnetic field, which rule determines the direction of
induced current?

SISl IS TTeTeh GFereht &1 H Tt AT 8, AN SHH 3ot fdeT el &R 1 e fordr forarsr
CARTET ST &?

(A) Faraday’s law (U131 )

(B) Lenz’s law (ﬁﬁl’aﬁrﬁ'ﬂﬂ)

(C) Fleming's right-hand rule (Wﬁﬁﬁ&'ﬁﬁ?ﬁ]’ﬁ'ﬂﬂ)

(D) Ampere’s law (TR &1 g#)

A transformer works on which principle?
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TR frd fgyia W s aar g?

(A) Ohm’s law (39 T ToI)

(B) Faraday’s electromagnetic induction (WW%@HWW)
(C) Kirchhoff’s law (forar® & faa)

(D) Joule’s law (EI‘\FI'EI'TI'%PIITT)

Why is AC current used for in an electric motor?

e el Al & Yearaci URT & SUAT F24T fohar Srarg?

(A) To generate mechanical energy (?Tim FolT 3cTesT el 3'71%!'0)
(B) To produce heat (FSHAT 3¢9 el o [oIT)

(C) To generate sound ( €aTel 3ceel el o [oIT)

(D) To generate chemical energy (Wﬂ'ﬁﬁ? FolT 3cTesT hlal a?ﬁ*l'ﬂ')

One-Word Answer Questions

S.No. Questions
kg-m*-A™s™ is unit of which physical quantity?
! kg-m*A s forg #ifaes Tfr T sg 87
Which law states that an induced current opposes the change causing it?
2| i a vt et & R IR ORT IfRadeT o AR e &7
What is the device used to measure AC and DC current?
3 | AC 3R DC URT &Y AT 3 T apleT T 2 Sriar R e 2
Which scientist discovered electromagnetic induction?
Y| faege e Ror G e e
What is the shape of magnetic field lines around a straight current-carrying wire?
> | GRmEREr R & ARt AR e 8 T R 3R A ae €
6 Which component in an LCR AC circuit stores electrical energy?

TTHI3TR FeaTaclt URT GROY F it #7 3ada faegd Soll gl el 67

Which physical quantity remains constant in a transformer for an ideal case?

7| et Feufy #F U grawER F # @ i afr R wd B
What is the derived mathematical expression for induced EMF according to Faraday’s law?
. TS & faegd gaehid WROT s & 38R 9RA 90 910 aof &7 0T ehoteh
FT &°
How does the unit of self-inductance relate to fundamental SI units?
9
TI-9ROT &Y ghrs A SIsHsal T FO gafad g2
What are the different types of current that a generator can produce, and how do they
10 | differ?

Teh STe¥eY fohet fafdtest Yeh T URT3T &l 3cUigst X Hehell §, 3 d Tehgell ¥ -
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What is the RMS value of AC voltage mathematically related to peak voltage?

1 A atersT T RIS AT RIER dieat & 10T &7 & i T &2
Which rule is used to find the direction of induced current?
121 e e o Rt 71Ty ahey & Fovw aplet T fovera sraiter ey S1relr 2
What is the phase difference between voltage and current in a purely resistive circuit?
B | o fareey sfeRie afae # aretet 3R ORT 6 i Feear. fhael grar £
Which component in an AC circuit opposes change in current?
141 Ac aRaer s et @ 319 aRT & IR P AR T E?
What is the power factor of a purely inductive circuit?
| v e SRoTeRe AR 7 AfF 0T e gvar &7
On which factor does the frequency of the electric current generated by an AC generator
16 | depend?
ACSTTREY @RI 3cUet faege unr &1 3Mgfa fore R e el 82
Which law governs the conservation of energy in electromagnetic induction?
Y| R 9RO # St ERaToT e o SR e el &7
What is the fundamental Sl unit used to measure mutual inductance?
18 I YROT T A & fAT s Hifor I gehts a1 g7
What is the function of a choke coil in fluorescent lamps?
19| oreiRRie 3 # o sl a1 T T AT 2
On which factor does the frequency of the electric current generated by an AC
20 generator depend?

AC SR E@RT 3¢+ fdegd aRT &r g fhe #Reh T A8 e 82

2 Marks Short Answer Questions

S. Questions
No.
How does Faraday's First Law of Electromagnetic Induction explain the generation of
induced EMF?
1| 4 &1 Regadada SRoT 1 guw e 9Rd Regdares o (EMF) & Sedrest
A HY FASAT §?
State Lenz's Law and explain its connection with the law of conservation of energy.
2 | deal & fAgA Fr giemr v 3R I3 E@W6TT fAeyia @ SHERT ey TS |
Compare self-induction and mutual induction.
3
T W07 3R 3T IROT- Jelell Y|
Why is soft iron core used in transformers?
b | craniR S A A B R T SR R R ST 8
5 What is the RMS value of AC? How is it related to peak value?
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Tl URT ST qaT AT Hel HIoT T §? T AT A 8 HH Gafd 82

Define impedance in an AC circuit and write its mathematical formula for LCR circuit.

gearadt aRTaRgy & gfaerer & aRena & 3k vadizm oy & v sger

6
T ¥ o
Define wattless current and explain its physical significance.

7| atedie arr dr aRemT & 3R sEE AifE Feca @ adTd)
Explain, based on Faraday's Law of Electromagnetic Induction, why a transformer works only
on alternating current.

8 | s & faeyd dadry WUT A & UR W 38 FAs & grawei Fad
JATadr URTIR & FAT 1A FAT 82

How does the rotational motion of the armature in an AC generator affect electrical energy

production? Write the necessary mathematical formula.

9 | Ycradl URTSIAS & 3R &1 guie i faegd el Scurea & & geidd
AT &2 AT AT FF QU]
Write the expression for the power factor of a purely inductive circuit and compare it with
the power factor of an LCR circuit.

10 ey WRHT ARy & AfFd a[uTieh T hoieh fod 3R R TR URTIRIY
& UfFd IR @ Tl |
Explain, How does eddy current affect the efficiency of transformers.

8 FHSSV, $HaX YRT CTIAHIAR T G&TAT i Hdt T e |
Write the working principle of a choke coil and compare its effectiveness as a current
regulator with a resistor and a capacitor.

12| 9 gl @1 w7 fguia AT 3 arr foimes & &9 & s gemasferdr &
ek our HUTRT &A1Y Jolell |
Define resonance in an LCR circuit and derive the necessary conditions for it.
TR IR9Y & AT 3refere T aRensT & 3R g8 fov e oudh

B Yool F
Why is soft iron preferred in the core of an electromagnet? Why is the core laminated?

14 | T creee 1 shis # 77 g &1 4T TATAGAT ST ST 82 h1S Teford =t F=Irlr
STt &2
When an AC voltage is applied to a capacitor, how does the current flow? What is the phase
difference between voltage and current for a capacitor?
S U HETRT (capacitor) 9T AC Teesl oI9IIAT ST § df &RT 9aTg fhd YR gar

5 g? TUIRT & fov dlecst 3R 4RT & &g Fell 3T (phase difference) fohd=Tr gar
&7

16 | TR IRIY & dlecsl 3R 9RT & §1F SHelick 0T »y TR frar srar 2
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3TaTF Bo 3IRT TiRT|

How is the phase angle between voltage and current determined in an LCR circuit? Draw
necessary phasor diagram.

17

What are eddy current losses in transformer and how these can be minimized?

TABRR H HaX 4RT gifaar &1 gt & 3R Se¢ F& 7 fFar 31 gevar g2

18

SIS foRdlT Hsell A URT o Y & Sl g, o 3T dh EMFFAT IR g 82 5H
ool & [FIF i Ggrgar ¥ Tose S|

Why is back EMF induced in a coil when the current is switched off? Explain using Lenz’s law.

19

ACSTeREX # ST T T SR giell 82 7 & (07 3R 58k [FATor 7 g qreal
T Hged TAST

What is the function of brushes in an AC generator? Explain the properties of brushes and
the significance of the materials used in their construction.

20

TR Aot e ROy & 9fdemer (Impedance) 1 8 FUTRT fovar srar
g2 39% o %R 3@ §=0|

How is impedance determined in an LCR series circuit? Draw Phasor diagram for
it.

21

A transformer has 500 turns in the primary and 50 turns in the secondary coil. If the primary
voltage is 220V, calculate the secondary voltage. Is it a step-up or step-down transformer?

Teh SEHIER A TS Hsell A 500 AR gfacdas Fsolr dsohy 813
ITTHe dlecst 220V &, AT & alecst & 07T &y | T Jg Teh 3Tardl TR
§ 37Yar 9 ?

22

A household AC supply is 230V, 50Hz. Calculate the peak voltage and the peak-to-peak
voltage.

Teh Tl AC 3TYfcl 230V, 50Hz §1 RIER dledol 3R RIEw & R dteesT & 0m
H

23

An LCR circuit has a resistance of 10Q), inductance of 0.1H, and capacitance of 10uF.
Calculate the resonant frequency.

Teh TAAR IRTYT & 100 YTARIET, 0.1H WRehed 3R 10puF GTRAT T FUTRA &1 IRIYT
Fr Hﬂﬁﬁmﬁ'(%sonant Frequency) ST IT0TAT &Y |

24

A coil of resistance 5Q and inductance 2H is connected to an AC source of 200V, 50Hz.
Calculate the inductive reactance and impedance of the circuit.

50 FfaRTer 3R 2H 9Rehcd aTell Tty 3T 200V, 50Hz & AC I I SIST ITAT § | OROT
gfd=ard (Inductive Reactance) 31 92T & GTASTHIT (Impedance) T IT0TT Y |

25

A capacitor of 100uF is connected to a 50Hz AC supply of 220V. Find the capacitive
reactance and the current in the circuit.

100pF 3T Teh HETRA  50Hz, 220V T AC 3Tl & ST AT § | €Tl wicend
(Capacitive Reactance) 3R aRaer & gy fr T Y|

26

A resistor, inductor, and capacitor are connected in series with an AC source. Determine net
impedance of the circuit.
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Tah 9fa0e, Wahcg 3R TUIRT Frac Aa F ara Aoy 7 A T g R
For gicsren fFeiRa

27

The power factor of an AC circuit is 0.8. If the circuit draws 10A from a 220V supply,
calculate the true power consumed.

Teh AC TRYY T e [0Tieh 0.8 &1 Ffe aRaY 220V 3Mqfcl & 10A URT Wierar g, ar
39ET T IS AT ATFT (True Power) T ITOTAT Y |

28

A step-up transformer is used in a power station to increase voltage from 11kV to 220kV. If
the primary current is 500A, calculate the secondary current.

Teh TaR TAA H dlecoT l 11kV F 220kV Th &l o foll Ueh 3TATS AR 6T 39T
R STaT €1 T arerfAes 9RT 500A §, AT gfaciies &R Y aureT Y|

29

A moving coil galvanometer has a resistance of 100Q and shows full-scale deflection for
1mA. How can it be converted into an ammeter of range 10A?

Teh Tel $8ell ealalHie sl TToRIE 1000 8 3R TE 1mA & forw ot Toher faeid ferar
&1 3T 10A TAT & Teltex 7 @ gRafda fovar s arar g?

30

A radio tuning circuit consists of an inductor of 2mH and a variable capacitor. If the radio
receives signals at 1MHz, what should be the capacitance value?

Teh 33T egfeter afaer 7 2mH SRerca 31X ve aRadeia g g1 afe 33a imHz )
Gohd UTCd hdT g, af GeTRT $r enfar ara fifse

31

A coil of 500 turns is placed in a magnetic field of 0.2 T. If the area of each turn is 0.01 m?,
calculate the induced EMF when the magnetic field is reversed in 0.1 seconds.

500 Y aTell Teh 3ol &l 0.2 T Yoehid &1 H WM I | IS Tedeh Y T
&Thel 0.01 m* g, YehIT &7 & 0.18%hs H falid g W IR fAegdares ao
$T IUTAT FY|

32

A rectangular coil with 50 turns, area 0.02 m?, is rotated in a uniform magnetic field of 0.5 T
at a frequency of 50 Hz. Calculate the maximum induced EMF.

Teh TR SHell T 50 Y & 3R &70heT 0.02 m2 8, 0.5 T3 THTET Yoehiy &1F H 50
Hz T 3T & EATS STl & | 31TRrehcte SR EMF hT 370TeT 3|

33

The current in a 200-turn solenoid changes from 5 A to 2 A in 0.1 seconds. If the self-
inductance of the solenoid is 4 H, find the induced EMF.

Teh 200-0Y dTel TRTATET IRATToIRT F YRI5 AW 2 A deh 0.1 Qehs A deelal &1 Tfe
YRTATET IRATCIhT T TIURVT 0TI 4 H B, dl ART EMF ATT |

34

A metallic rod of length 1.5 m is moving perpendicular to a magnetic field of 0.3 T with a
velocity of 10 m/s. Calculate the induced EMF across its ends.

1.5 HIEX ofell Teh eTfcaeh ©5 0.3 T % Yoehid 8T H 10 m/s T 997 & Fadc I A @ g |
3 ORI X IRT EMF &Y 07T A |

35

A conducting loop of radius 10 cm is placed perpendicular to a time-varying magnetic field
given by B(t) = 0.2t%. Find the induced EMF att=2s.

10 QT ST AT Ueh ATl el T Ueh HAY-TRACAT Johr &1 H IWT IATE, S B(t) =
0.2t? GaRT fGATIRAT | t = 2 s W IR EMF AT Y|
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36

gie fordlt aReTferer & e vl FAT & A1y WS &7 @ deorar &, o IR
EMF T Sehfc T glaf? earear |

If the magnetic flux in a solenoid changes linearly with time, what will be the nature of the
induced EMF? Explain.

37

A sinusoidal AC voltage source has a peak voltage of 310 V. Calculate its average voltage
over a complete cycle.

Teh Gedradt dlecsl A T 3ifewaa dieest 310 v e qof T # sae 3itad
dleesT AT |

38

A transformer has 500 primary turns and 100 secondary turns. If the primary voltage
is 220 V, determine the secondary voltage. Also, explain whether this transformer is a
step-up or step-down transformer,

T TEBER A 500 TrUAs Hsferdr 3R 100 gfachas ssfoar & I
TIfAS dlecst 220 V &, dF &iddiae dieest ATd &Y | A g, g ThER
3TARY § AT 39, 3T fFURoT Y |

39

A coil of inductance 2 H carries a time-dependent current given by I(t) = 5 sin(100t)
A. Derive the expression for the instantaneous energy stored in the inductor and
determine its maximum value.

2 HRcd drell Ush F3ell A Yaifed OURT THT & A [(1) = 5 sin(1000) A F
T H & IS EIRbed Rl o 6707 TRl ol & T I egedeet
3R sgFr MAFTH AT T AT |

40

A 10 cm long solenoid has 200 turns and carries a current of 3 A. If the permeability of free
space is 41 x 1077 H/m, find the magnetic field inside the solenoid.

10 QF T T GRTEET IR & SEd 200 M E 3R 3 AFraRTyarfiea ey wWr e
e fo¥allet T IRATEICT 4n x 107 H/m §, AT URTATET IReATTelehl o 3e Yeehid &7 ATel
H

3 Marks Questions

S.No

Questions

W2 & Rgga graha Wor & Al &1 3uahr Rffe awddr Ak steafs
yonfarat (S THERR, $3R Fiw, 3R Rega sne) & /B smar @2

1 | 39gFd el gita wave A
How are Faraday’s Laws of Electromagnetic Induction applied in various technological and
industrial systems, such as transformers, induction cooking, and electric generators? Explain
with suitable examples.
T WOT AR AT RWOT & Al A eyt AT q41 gaF sq@eia g
2 | T JeeTcA® faRdvor Hifsw)
Derive the expressions for self-induction and mutual induction and compare their practical
applications.
3| oSt & A St @ReToT & fieuid & HA Heftd §? 3d i S caredn
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wﬁg&rmﬁﬁm

How is Lenz’s Law related to the principle of energy conservation? Explain with its
applications

aRE! URT (AC) &1 A 3R T3 ATET FHT AT T UoToh o HITTU| Derive

expression for the average and RMS values of an alternating current (AC).

LCR A0fr sheT gy & e, b FAfd & fAT TS )expression) T Fcd
5 | PITST qur saer WA egfdar & segwarer wuse fifSv)

Derive the expression for resonance condition in an LCR series circuit and explain its
application in radio tuning.

Wﬂﬂ?ﬁgéaﬂmmmmﬁemmasmﬁﬁﬂaﬁ%l gHsET R
& %?\:ﬂ?f W’J OROT (Electromagnetic Induction) ST & ‘ETIT:! T # 9RT 9RT X
Hohdl §13T% 3TeITdl, SATEIT HY foh ol &7 IH (Lenz’s Law) AR €T &r feemahr
6 | %a PeiRa war B

A moving train passes under a high-voltage transmission line. Explain how
electromagnetic induction plays a role in inducing current in the metal parts of the train.
Also, discuss how Lenz’s Law determines the direction of the induced current.

Wi@?ﬁ' (coil) T IREAT W &7 (magnetic field) H @M 1T § @8 s9H
ot [earay (induced EMF) 3cTeoT giar g1 9Ra fJarax & gR&mr (magnitude)
T ga—qcﬁq Tl (magnetic flux) H IRAdeT T T FHIFIT THT ISAT g2 39 IS
& ﬁajg?r W UROT & AT (Faraday’s Laws of Electromagnetic Induction) & T
SISt FASTST 3R 37 Tt Ueh &faeh Siasl 3eEdur QIfaiT|

A coil is placed in a varying magnetic field, and an induced EMF is observed. Explain how
the rate of change of magnetic flux affects the magnitude of the induced EMF. Relate this to
Faraday’s Laws of Electromagnetic Induction and provide a real-life example of this
phenomenon.

Wsﬁmﬂﬂmm%ﬁ?m%mw(powerfactor)a'IFTB":lWU'ﬁEI'Tr
3urer forar Se aifer fosrelr foer & gl a@smse f&6 Ac aRay (AC circuit) H erfda
T T AT s A & A TR TR & S @t o S 8
8 | ufFa quiie gurer & v $o Rfat e

An electrician advises using appliances with a high power factor to reduce electricity bills.
Explain the role of the power factor in an AC circuit and how a low power factor increases
energy losses. Suggest methods to improve the power factor in households and industries.

Uesh 39ardY m’fﬁl?fﬂ' (Step-down Transformer) H aﬁ?hw YT (Secondary Current)
TUfAS YRT (Primary Current) & 378 FT gidT g, Safh dlecsl gc 1ar g2 feq,
ISt AR URT & A e HEER & AT AT Fay g H| T
ﬁ?{?ﬁ?{ EE E{ﬁ' deh ﬁ?\:ﬂﬁ FaT & GROT (Transmission)ff $O TE—H T §?
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In a step-down transformer, why is the secondary current higher than the primary current
while the voltage decreases? Derive the mathematical relationship between power, voltage,
and current in an ideal transformer. How does this principle help in the transmission of
electrical energy over long distances?

10

Teh TUTRA  (Capacitor), Sehcd (Inductor), 3 IFARIT® (Resistor) I AC A (AC
source) & ATY Hofiha (Series) H S8 Adar g1 Welk 3@ (Phasor Diagram) T
JEIdT ¥ <Iredr H f aRay & gfaerer (Impedance) Fa FURa Hr I gl
g Bufad & LerR oRuT F & LGICY (Resonance) 8IdT & 3R Jg a@gRe 3-1F|'§|'€ﬂ?ﬁ
# I Agcaqul g2

A capacitor, an inductor, and a resistor are connected in series with an AC source. Using
the concept of phasors, explain how the impedance of the circuit is determined. Under what
conditions does resonance occur in this LCR circuit, and why is resonance significant in
practical applications like radio tuning?

11

A rectangular loop of wire is placed in a uniform magnetic field perpendicular to its plane.
The loop is pulled out of the field with a constant velocity.

(a) Explain how an EMF is induced in the loop according to Faraday’s law.

(b) Use Lenz's law to determine the direction of the induced current.

(c) What will happen if the velocity of pulling the loop increases?

T IMIATR F3ell T Udh AT 9T &F H @M 3T &, S §0S del & dgdd
gl Fzell A T fAFd 97 § &F F T diar S gl

(a) RT3 & TIH o AR Fsoll # EMF 7 IR gcr g, FAZIST|

(b) g & fFFH FT 39T atah ARG arr i e [uRa Hi

(c) e Fell I Wil 1 TfY FgT & ST o 41 gram?

12

A step-up transformer has a primary coil with 500 turns and a secondary coil with 5000
turns.

(a) If the input voltage is 220 V, determine the output voltage.

(b) If the transformer is 90% efficient and the output power is 1800 W, find the input power.

(c) Why do power transmission lines use step-up transformers?

Th STarl gEhER # qraffe sl 7 500 Hsferar 3R efdaciash el # 5000
psfarar ¢

(a) Ife Al aleest 220vE, @ AIH  dees AT I

(b) TS TFHER HT g&Tdr 90% ¢ 3R 9 uraw 1800 W §, @ Al urar ra
Gl

(c) 9TeR crafAST ogal & 3Tarl SRR &1 39T F41 FIr Srar &2

13

An inductor of 10 H is connected in series with a resistor of 20 Q to a 220 V, 50 Hz AC supply.

(a) Calculate the inductive reactance.

(b) Find the impedance of the circuit.

(c) Determine the current flowing in the circuit.

10 HET Teh 33T 20 Q TR & AT Afished # 220V, 50 Hz ACHIT & SI3T 37 ¢
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(a) 9T gfaErd (inductive reactance) &1 0T |

(b) IRTY T IfASTT (impedance) ATT HI

(c)gRT & yaifga arT A9 FHL

14

A car’s ignition coil is an example of an inductor in real life.

(a) Explain how electromagnetic induction is used in the ignition coil to generate high
voltage.

(b) Why is a spark produced in the spark plug?

(c) What role does mutual induction play in this process?

Teh R T ST Hell drecliaeh Sfiael H T Wb (inductor) T 3eTe0T ¥

a) GASSV o SfFaere $zell # 3I=d dleds 3c0eed A & AT faegadeshia uror

(
(electromagnetic induction) T 39IRT & fohaT JATCT &1
(b) ¥4I ToraT # fRIARY &Rl 3cueet gl g2

(c)3H 9fhar & 3T ORoT (mutual induction) T FT H’\ﬁlﬂ g?

15

A coil of 500 turns and area 0.1 m? is rotated in a magnetic field of strength 0.2 T at an
angular speed of 50 rad/s."

(a) Derive the expression for the induced EMF in the coil.

(b) Calculate the maximum EMF generated.

(c) What happens to the induced EMF if the angular velocity is doubled?

500?1%!’&% 31X 0.1 m?2 &% arelr T i%?ﬂ' HI 0.2 T IahiT &1 # 50 rad/s i
397 F AT S0 g

(a)éﬁ?ﬁ' # 9RT EMF & AT Ia (expression)aflf':lﬁ-l' Gy

(b) 3TFAH 3cTssT EMF &Y ITOTAT Y|

(c) TfE IO 39T (angular velocity) ST a?lﬂT F fear Sv ar aRd EMF IR &1
9JHTG g3IM?

16

A cyclist uses a dynamo to power the headlamp of the bicycle. The dynamo consists of a
small permanent magnet rotating near a coil.

T Asfohdd aTos ABfha & g8eld &l AfFd &t & ToIT SIAT ST 3UJT FIAT
¢l ST U Sl T dush 3R U AR HT Fsell gl g

(a) Which fundamental law explains the working of the dynamo?

SAA! & HY A & WS HieT AT Hereld =aH7 §?

(b) Explain how the induced EMF is generated in the coil.

qASST & el & 9N EMF & 3cdeet giehl 81

(c) What happens to the brightness of the lamp when the cyclist pedals faster? Justify
your answer mathematically using Faraday’s law.

J9 Grsfehd dreis dshh @ U3 ARCT g, @ o9 & IA® 9T &A1 T 939 9o
I @ IS & A & AR AT §9 F FHSASV
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A transformer is used in the transmission of electricity over long distances. The primary
coil has 500 turns, and the secondary coil has 10,000 turns. The input voltage is 220V.

faege &1 ol gt T Ao o [T CEWER &1 3T fhaT S g1 Jrufas

17 | sl & 500 B & 3R gfacias Fse & 10,000 W g1 f@del dreest 220v Bl
(a) What type of transformer is this? Justify your answer.
Ig FH YR FT TEHEER g7 39 3 P T&T 388U
(b) Calculate the output voltage using the transformer equation.
TMAHEHRY FHEIOT HT 3TN Flh [@IH  dlecsT HI I0ET HL
(c) Why are high voltages preferred for long-distance electric transmission?
adl g0l & faegd F=RoT & v 3= dieest #Al 3TN fhe S 82
A choke coil is used in fluorescent tube lights to control the current flow.
FARIAE IS oige A e A R Fa & AT o sl 1 35T R
ST &l
18 (a) What is the principle behind the working of a choke coil?
ek F3ell & H A & Hewid #4187
(b) How does self-induction oppose the change in current? Derive the expression for self-
inductance.
TI-9ROT YRT o IRl I a0 $Hd Al §? TaRDed & (AT hoieh HT Feodd
ey
(c) Why is the choke coil preferred over an ordinary resistor in AC circuits?
AC Hfshe & Ueh FIIROT GTcRTeTeh T Jolell & Tiich $Hhsell o AT A THehell &1 STl &2
A radio receiver circuit has an LCR tuning circuit. The values of L and C are chosen to
resonate at a particular frequency.
Teh A ReftaX |féhe & LCR Tgfaier |fdhe giar &1 L 3R C & A $ Toh a9
19 | IR W 3efAe (Wied) & T gar S gl
(a) Define resonance in an LCR circuit.
LCR Hfehe 3 3HeeTe; (YSled) Sl TRHATNT |
(b) Derive the formula for the resonance frequency f, = 1/(2mV(LC)).
37felle, 3MgRT T FF fo = 1/(2nV(LC)) GceeT A
(c) How does resonance help in tuning the radio to a particular station?
3fefere, fohdl XAl fohdll faRIY TeoreT W ST kel H @ Heg il 87
20 | Inahouse, there are two types of loads: a resistive load (electric heater) and an inductive

load (ceiling fan).
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THh &R H g ThR & AR gd g: T Ffarel IR (Seifdge §ex) 3R th T
R (e %) |

(a) What is power factor?

aifeFer aqorieh /T B 7

(b) Why does an electric heater have a power factor close to 1, while a ceiling fan has a
power factor less than 1?

golfdeen §IeY &7 AT I[N TS 1 F3T B &, Sielfeh AT el T QAfehet

(c) Suggest a method to improve the power factor in inductive loads.

U AR A TP 0Tk T N T Teh AR G|

4 Marks Long Answer questions

Ueh dTelsh &3 (conducting rod) ST C@'—Wﬁ?ﬂ? feem & Herd & § ORmEr Srar g1 3qHb
| | Rt & &g g faggd aesd g (EMF) URT geme ais & a3k deet & g| &
3UANET I AT

A conducting rod is freely falling in the east-west direction. Will an EMF be induced across its
ends? Explain using Faraday’s law and Lenz’s law.

Th Sl T Ueh Sl AR aa @ Sitst 7147 8, Sieieh g@y $sell Teh eariidfiey & o1
&S &1 519 Rag dre] 3R g fohar ST &, A Aeareialey & gg &3t e g2 dler-am
2 | Reuid @ yihar & FEfasar &2 gessv|

A coil is connected to a battery and a switch, while another coil is connected to a galvanometer.

Why does the galvanometer needle deflect when the switch is turned on and off? Which principle
governs this phenomenon? Explain.

WIS & faega gFaehrg WRoT & AT & [fetr el & fav T yaer s w|
3 | yer A 3UAeT U ST arel 3YST, IiRaAT 3R 3 aRkone aHssT

Design an experiment to verify Faraday’s laws of electromagnetic induction. Explain the apparatus
used, procedure, and expected observations.

I U T & oo HI fTegd IFah & I @T A0 AR = =] fmar s, o
4 | oedr 3IOETE I FG SN &1 FH HCAT H ool T HAH FH AR BT 87

If a metal ring is placed over an electromagnet and the switch is turned on, the ring suddenly
jumps up. How does Lenz’s law explain this phenomenon?
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10

11

TT-9R0T 3R 30T UROT T ITUROMST & TE9 THBIAT T HRAYOTeN I carear
S| YT §I, 3TT &TdT aTel SAhIFR 3ol el & 3TeT arelr $Hifaes A3t w ==r
ey

Explain the working principle of a transformer in the context of self-induction and mutual
induction. Also, discuss the physical limitations in designing high-efficiency transformers.

JITad! &RT HEROT olSal 3 CTABER T 3T FI7 fhaAT STar &1 3T AW DC
R FHH I Tohdl &? GHASIST|

Why are transformers used in ac transmission lines. Can a transformer work on DC? Explain .
FHAT oG O Taegd Foll 3cUeed el & ToIT Teh 3UaOT TSleet Y| 0 oot vo@
"Th H IANT fohar Sem AR F Fa FF wEr

Design a device to generate electrical energy from ocean waves. What key components will be
used, and how will they function?

Teh YRTATET F3ell Fl Al Teh ATSHT Fell, S T Aedreiaer d S gl 8, &
I ARSI & a2 T g e S § | 39gFd A 1 9Aer wd §v
drearaidiey 1 g3 & gl arel farereler &1 fagavor Y|

A coil carrying current is suddenly brought near an idle coil connected to a galvanometer and then
move away from the same coil. Analyze the deflection in the galvanometer needle using
appropriate laws.

U ©TF SIaT FAT & fob ACTeReY & DC TRl H F&oll ST ohdT & AT IJg 99 87
e gfed gHsu|

A student claims that an AC generator can be converted into a DC generator. Is it possible? Justify
your answer. Explain with reasons .

Teh ACIRIY (AC circuit) H fRIEe (Resistor), HETRA  (Capacitor), 3R Y¥&hed (Inductor)
3ToIAT-3T019T ST FAT hld 8?2 ITagTd  (Reactance) 3R gfaererm (Impedance)afT ger H
HASEU

Why do resistors, capacitors, and inductors behave differently in an AC circuit? Explain in terms of
reactance and impedance.

Teh JoAIddl URT ST &1 FAgHid adi8v | SHHN ATHThd T Jel1sT J2ar 38% IdF
Tceh HT AP TISC A g‘(f%\msﬁ # GUR & GHTIAT G & faeawor Hifaw|

State principle of AC generator. Draw its labeled diagram and explain the role of its each

component and analyze potential modifications to improve its design.

12

ITEN-cIohTel & SRTeT faSTell 3URIOT T Jerdllel FT giel 87 faegd Iorarehra IO & Hesl
7 3 FHSST IR FHY TUS & 39 G

Why do electrical devices get damaged during thunderstorms? Explain in terms of electromagnetic
induction and suggest protective measures.

13

ThUW & IRIY #H TUTRT  (Capacitor) FAT ST AT &1 T§ URT (Current) 3R dleedr
(Voltage) & &I FeATR (Phase Difference) &t FI ganfad Far &2

Why is a capacitor added to the circuit of a fan. How does it affect the phase difference between
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current and voltage?

14

ﬁag?m’w (Power transmission) 3T aleedl W &A1 RIAT SATAT &2 TIROT  H Fall gl
H HHA I & (AT AP T HfADT T Hodiehal |

Why is power transmission done at high voltage? Evaluate the role of transformers in reducing
energy loss.

15

16

17

e 3T FROT H Fal gifa (Energy loss in transmission) I & FAT &, dl 3T
dleedr, URT 3R FeRoT faftd & arar @eies w58 faegd [@etidl & 3R @
3T s8]

If you had to reduce energy loss in power transmission, what modifications would you make in
voltage, current, and transmission methods? Justify your approach using electrical principles.

A 2 m long metal rod is placed on two parallel railway tracks. If the rod moves with a velocity of 5

m/s perpendicular to a uniform magnetic field of 0.3 T, find the induced EMF across its ends and
analyse reasons for induced current.

2 HIeT &l Tk 7] 1 B3 & FHTR Yorid TeRAl I 18 81 I8 98 83 5 m/s I e A v
AT Yeoh1g 817 0.3 T H elearct fem & <ol T &, 7l 58k FORT & drer 4R ferarert (EMF) AT
HY dUT URT IR 8ld & HRON T fALNoT HY|

T gerhR Hsell # 50 &1 $HY S YThIT Folard 0.18hs & 0.02 Wb H 0.06 Wb

d% SGel STl gl

A circular coil has 50 turns. The magnetic flux bound to it changes from 0.02 Wb to 0.06 Wb in 0.1
second.

1. URT EMF FT Iurar FY 3R 3T fagewor #Y & Foem aRadd X doe &

EMF 9T 3T 939 929TT|

Calculate the induced EMF and analyze how increasing the rate of flux change affects the
EMF.

2. ol & A & IMUR W IRT 4Ry Fr Gem FuiRa & 3R 38 57 Far
HETT & f@euia 1 giARead #dr g, Tase Y|
Using Lenz’s Law, determine the direction of the induced current and explain how it
ensures the principle of energy conservation.

3. Mg $eell & A &l alfAr a far Su 3R KT dr FEar 3w & S, ar
ORI EMF & FI1 gRadT gem? 3T $iifds Tasdieor fST|

If the coil's diameter is doubled and the number of turns is halved, how will the induced
EMF change? Provide a physical explanation.

18

a) 10 H E-UT (Self-Inductance) ATell Teh &Sell ohT 5 O TTeRTErR IR 50 V T o A1 Aofisha
H BT R|

A coil of self-inductance 10 H is connected in series with a 5 Q resistor to a 50 V battery.

b) RS FHA t=0 T &RT AT HY|

Find the initial current at t=0.
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C) t=0.2 Hehg U YRT T IT0TAT Y |

Calculate the current at t=0.2 s.

d) A fAadish v AT |
Determine the time constant t.

19

20

Teh SIABIER # Gryiieh el 7500 Y 3R efdciiaen Heeil 7 25000 &

A transformer has 500 turns in the primary coil and 2500 turns in the secondary coil.

a)3fe faael dlecsr220 vE, a9t ateest Ard &L

If the input voltage is 220V, find the output voltage.

b)afe SR I g&Tar 90% &Y 3R &g 2000 W g, at 3TaRTsh WA TRT AT Y|

If the transformer efficiency is 90% and the load power is 2000 W, find the required primary
current.

T LCR AU giay &, 9faer = 10 Q, WFeqd = 0.1 H, FUTRT = 100 pF, YeIT@d! GRT Y
3-1'@"% = 50Hz%‘|

(a) RehT g TR gfdara & aorar w1

(b) IRTY T FHol FfAaTEm AT F

(c) Ife 30 aR9y H X CGICY (resonance) T AT 3IcueT g ST, A sTSHT 3-TIT:|(:1%I' 21l
grafre

(d) IRTYT F GRT FT Fel HIUT (phase angle) ATT F IR T8 FUIRT F¥ & a8 aRwYr
WhT § ar e

In an LCR series circuit, Resistance = 10 Q, Inductance = 0.1 H, Capacitance = 100 uF, AC frequency
=50 Hz:

(a) Calculate the inductive and capacitive reactance.

(b) Determine the total impedance of the circuit.

(c) If the circuit reaches resonance, what will be its resonant frequency?

(d) Find the phase angle of the current and determine whether the circuit is inductive or
capacitive.

21

U Ycamadr &RT LCR a9y #-
Ina LCR AC circuit -

RMS dleesi(Voltage) = 200V, RMS YRT(Current) = 5 A, e a[uTieh (Power thereX)= 0.8

1. 3rad afFd (Average Power) 3R aTeglel 9RT (Wattless Current) I 01T HIferw|

Calculate the Average Power and Wattless Current.

2. aﬁ?l’%cf?’;mﬁlaﬁ?ma?ﬁmwwm(capacitor)mﬁm’ﬁm
ST, df 38T GTRdr &1 AT AT DI

If a suitable capacitor is added in series to improve the power factor to 1, determine its required

16| Page




capacitance

3. &1 ATF 0TS FURA § [ega e o g8I1a gs9mm? 39al 3o 1 3ugard dohi 3R
SATagIRG G0l & a1y TS FIfAv]

Will improving the power factor affect the electricity bill? Justify your answer with appropriate
reasoning and real-life examples.

22.

w3 cgfeier aRuy #, SRevca L=2 mH 3R @erRa =50 pF f&=r o
1. 39 aRUY $r 3fqere 3Mgia S o HIfSC]
2. T g 9RIY 600 kHz I3 fAaeTer FI AGOT N Fehal &2 TfE 7T, AF HROT ATST J2AT
38 GRYY F 600 kHz R T &1 & fow FuRa & A1 7 a1 aRader famar Smen
Ifgw? A10TAT Aigd TS HIATI

A radio tuning circuit has inductance L=2 mH and capacitance C=50 pF.
1. Calculate the resonance frequency of this circuit.
2. Can this circuit receive a 600 kHz radio signal? If not then give reason and what change in the
capacitance value is required to tune it to 600 kHz? Justify with calculations.

23

TF AC SfaT 300 V FT RIET dieesT 3c9eT FIAT &1 AT RMS diees AT Fi
sa% AfaRed Reafaf@a aRTafaat & Ff@T & @9 9w Far gyang gsan-
(a) IS FeTTacdl URT 6T INGRT @ SHT F fe=r e

(b) TfE SAfer & guteT da1 50% wer f&ar S|

(c) TTe fT & T WREHT oIS (inductive load) & ST SATTY

An AC generator produces a peak voltage of 300 V. Find its RMS voltage Additionally,
analyze the impact on the generator’s output in the following cases:

(a) If the frequency is doubled.

(b) If the rotational speed of the generator is increased by 50%.

(c) If the output is connected to an inductive load.

24

T TEBEN # Traffs st # 2000 B 3R gfachas e & 100 WY §
In a transformer there are 2000 turns in Primary Coil and 100 turns in secondary coil.

() afe el aecst 11kvE, aF T alees ad & 3R saw & I8
TABER ITarl § a7 e

If the input voltage is 11 kV, determine the output voltage and identify whether the
transformer is step-up or step-down.

(i) If¢ T oRT 50 A g, af 9t R A1 HY (G&TAT 100% H)

If the output current is 50 A, determine the input current (assuming 100% efficiency)

(iil) TfE TABRR & 5% FoiT gifer 8T &, df TABER HT arEdias gaTdr fohdsir
g

If the transformer has a 5% energy loss, calculate its actual efficiency.

(iv) 3 YR & CTHBER HI 3YINET gl FAT ST Thdl g2 d$ Ted 39X ¢l
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Where can this type of transformer be used? Justify your answer with reasoning.

The given table shows the variation of an alternating emf with time:

& ¢ ARON T A degd aed a (emf) F FHI & HTY TREc H g2l o

‘ t ||mt(rad)” sinot H e ‘
o Jo o Jo |
/4 |[n/2 I lleo |
|
|
|

2= _Jo o

B3T/4B3n2 -1 e

T for Jo o

Answer the following questions:

fAFr meat & 3w afvw:

(a) Write the mathematical expression for alternating emf represented by column e.
IcTH e GART &S IS deJd aTeeh Sof M AN hoteh fATET|

(b) What are the amplitude and frequency of the emf if ¢g=220 V and T=1/50 s?

Ife =220 V aur T=1/50 s, dr e &7 3MAA (amplitude) 3R MG (frequency) AT HIfSTT|

(c) Plot a qualitative graph of e versus t for one complete cycle.

T qUT =k o ToIT eee &ITA ttt T IUMcHS AH FASV|

25

cﬂ
_”..
- B R
ORI e | |

p e

V =V, sin at
T LCR Aol qRUY & WReved L-200 mH, Ifaier R=20 3R FURE C=50 FAfaa
gl HURT C & FAFR Teh 3R FURF C=20 pF & ST TSI &1 IRIT W)
TcATddl dlecsT V=V sinot oRFTRAT -7 gl

(i) ol UTRAT Cyora AT Y|

(i) IRIY T 37efATe HIONT IR w, AT

(iii) 3TeJATe, 3R £, fspiferv]

[7=3.14]

In an LCR series circuit, an inductor L=200 mH, resistor R=20 €, and capacitor C=50 uF
are connected. Another capacitor Cy=20 uF is connected in parallel with capacitor C. An
alternating voltage V=Vsinmt is applied to the circuit.

(1) Find the total capacitance Cioy).

(i1) Calculate the resonant angular frequency ®, of the circuit.
(i11) Calculate the resonant frequency fy, Hz.

26
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[n=3.14]

Case Study type Questions

Induction cooktops work on the principle of electromagnetic induction. When a coil carrying
alternating current (AC) is placed under a ceramic plate, it produces a changing magnetic field.
If a steel or iron pan is placed on the cooktop, eddy currents are induced in the pan, which
generates heat due to resistance.

$SH Yoo fdeTcrdaehid WROT & AU WX 1 ol &1 519 Ueh Fedrddl 4RI (AC)
alell $sell 1 Teh ARTAR Tl & o @M STl 8, @ I§ Ueh IRAc=1T gaehrg &
3ol X &1 IfE T T AT g Y Fers WY S §, @ 3TH HaW URTT 3cTeed
g € fSrad FsAT 3cue gt B

Q1. Why does an iron pan heat up on an induction stove, but an aluminum pan does not?
1 Mark

1. T Ueh ol T TS SSAT Yoo IR ITH 81 SATcH &, ol fehed Teh TogHITAH T hals wgT
g

Q2. What would happen if DC (Direct Current) were used instead of AC in the induction coil?
1 Mark

912 T SSRAT SHell H TeTarcil URT (AC) & FoTT FsE €RT (DC) T ITLNT {3 ST & &/ m
grem?

Q3. Explain the role of eddy currents in induction cooking. 2 Mark

3. SSFReT HichaT & $7a RT3 T T S{fAHT 87 HAATSV|

Modern electric vehicles (EVs) use regenerative braking, where instead of using mechanical
friction, the electric motor runs in reverse, acting as a generator and converting kinetic energy
into electrical energy. This improves energy efficiency.

3mefeh gelfeesh amgel (EVs) Yalol Sfehal &l 3UANT il &, STel Aifaeh ayor &
m,ﬁﬂﬁmm%?ﬂﬁm%,aﬁ?menerator)@'Wﬂ:ﬁﬁ'ﬂﬂ?ﬁ'%ﬁ
afast el @1 faegd Soft # gRafdd #Ic &1 J§ Foil gafdl H Ferdm gl

Q1. Which law of electromagnetic induction is applied in regenerative braking? 1 Mark

1. QoA sifeher # faecreaehia UROT T hiel-&T faa e giar 82
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Q2. Why is regenerative braking more energy-efficient than traditional friction-based
braking? 1 Mark

912 YRUTeh TOT-3TETR e sfehat Y Jolell & Gorafolt sifhar 31fereh Sail-greret it gelr 87

Q3. Describe how an electric motor acts as a generator in regenerative braking. =~ 2 Marks

93. gﬂﬂﬁﬁaﬁmﬁwﬁagamaaﬁa (Generator) T g hd HIT Fcll o7 GHSST|
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