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UNIT 4 - ELECTROMAGNETIC INDUCTION
AND ALTERNATING CURRENT

Frfd-eTgia ae (35 1)

Very Short Answers Questions (1 Mark)

1. ¥ o1 e e S o feafiae |
Write the Faraday Law of electromagnetic induction

2. SeATET 9T o Tk YUt =156 o foIq & ot e 7 faRag)
Write average value of current over a complete cycle of alternating current.

3. 1000 W AT 0.02 HET &6 I TF et 5x10° T % Foehid & o Arveiard Tel 2
39 el § TSR STel Feerd 26T 0T Shifr]

A coil having 1000 no. of turns and area of 0.02 m* is placed perpendicular to

magnetic field 5x10° T, calculate flux passing through the coil.
4. FeITerd! G shl fIER § T qeh UgeH H O GHA 1A ShiTSTQ) ST o ol i
50 S 2

Find the time taken by alternating current to attain zero from peak value .The

frequency of alternating current is 50 HZ
5. TISROT i e[ STeed 1 hed & 2
Why self inductance is called inertia of electricity?
6. AT €T 3 S HIE 7 (rms)ATH To FRRe 71 H Efer fetRag |
Write relation between root-mean-square(rms) value and peak value of alternating
current.

7. Tt LCR weamedf aftger & R= 10€) , X,= 100 ) W X, = 100 ) ®. uftwer i
BIREIREI R IE RIS

In LCR alternating circuit R= 10£) , X;= 100 £ Td X, = 100 {). Find value of

impedance of circuit.



8. T U o o STgATe Svareet =hl ST arett foig ferfay |
In the given figure write a point showing the resonant state
X1
i
M (frequency) f —
9. fow oy shY T | Wearard! 4y shl Uk forIwdT U U a1y feAfay |
Write one merit and one demerit of alternating current in comparison to direct
current.
10. Toreft sheett @ Helg <ershia T fohe fort STt ox vt s & 2
On what factors that the magnetic flux associated with a coil depends?
11. TEWHTE % $HI Yfeld SHTT SITd 8, 17
Why the cores of transformer are laminated?
12. 4o gRE T § 2
What are eddy currents?
13. 9ol g3l o ford 0 & ST ST & 2
By which name the eddy current is known?
14, SR gl o ITART fTRaT |
Write uses of eddy currents .
15. U LERTIE 3T | feqor faum o @H =1t @ S @ 21 @0 36eh gl % ol o st
fervyam=ae Sfea g
A train 1s going from north to south direction with the uniform speed. Will the
potential difference between the ends of its axle be induced?
16. fom amy aftae 7 0T Seeft 1 Tiawre fohdHT 8 2
What will be the resistance of the induction coil in the DC circuit?
17. ST 9RT ATeTh o fohd W § BIeRL JaTied aidt 82

Through which part of the conductor does the alternating current flow



18. TIUTT forl hEd & 2

What is self inductance?

19. == ST fordl shEd &2

What is mutual inductance?

WH%T (3 37h) Short Answers Questions (3 Mark)

20. Tsh HSAT T T 0Tk 40 mH 8. Heeit # forela amr 5 firedt @b # 2 Uit & 12

21.

22.

23.

UfoRR &1 STt °1 et § I forea aree oct J1d i |
The co-efficient of a self induction of a coil is 40 mH. The Electric current

becomes 12 ampere from 2 ampere in coil. Find out electromotive force in coil.

ik TUTieh <RIT 87 Tk Heetl o1 50 BEST AT T 2Tk orieh 0.707 €. Ffe IArfed Tt
3 Al ST T Teh 0T 1 e 2
what is power factor? Power factor of a coil is 0.707 at frequency of 50Hz. If

frequency is doubled find the power factor of the coil?

TeTad! R T 87 Ueh YcdTad! O IRgY | dicedl V = 50 Sin3 14t dice qT 8T

I=10 Sin (314t+%)qnﬁat%| 1 -
i, ITEEH G qAT
ii. T wTe 7S Aeedr

what is AC current ?The voltage and current in an AC circuit are V = 50 Sin314t

Voltand [ =10 Sin (314t J%) Ampere respectively.
Calculate :-

1. Wattless current &

ii. rms Voltage

it o1 oem feafa | ot o fam et witeon 3 frm T Ot sheaT 81 Tmesy)

Write Lenz's law. Lange's law obeys the law of conservation of energy. Explain



24,

25.

26.

27.

28.

ST dieedl A § T T LCR TR o foTe et ot T gu it o Sicsme st
SESTeh TTIUC shifsTe?

Establish an expression for the impedance of the circuit connected to an alternating

voltage source by drawing a phaser diagram for the LCR circuit.

YU AT &3 o TAefard (Fd ST & it L T HAFATHR o | Ui g aeeh st
1 ST Ycq hITST |

Derive an expression for the induced emf in a rectangular loop moving with a

constant velocity perpendicular to a non-uniform magnetic field.

TSITOT T[0T i TRCATIN SIS | r Hiet forsam o N Sl et STehr sheet! o el
TOTih % G T e hife 2

Define the coefficient of self-induction. Deduce the formula for the coefficient of

self-induction of a circular coil of radius r meter and N turns.

eIt G o Aot giaer § Uk Wehed, Heie Ue Ui o fomt ot favaiae seast: 23
diee, 8 diee 1 20 diee ITH g TG HINTT-

i, i feveia
ii,  ORoTTHY foraaR qT qider S o s T W
iii. i U
In a series circuit of alternating current, find the potential difference across an

inductor, capacitor and resistance having 23 volts, 8 volts and 20 volts respectively.

1. resultant potential difference

il. difference between the resultant potential difference and

the circuit current

iii. Power factor
Teh eI Sieel 37T Ueh WTeT HTeh heet! ok it @fed ot § 391 1T ATHR TF ac Aq
¥ SIS T . = T ofg T T3 R @ 31 5 N 9T U Ale il B S Heell
I Y T3 STt . ol UfTY FlId THIT YRS S shl THh I AT TS TSI 2
HRT Higd I i)




A light bulb and an open coil inductor are connected to an ac source through a key
as shown in Fig. The switch is closed and after sometime, an iron rod is inserted
into the interior of the inductor. What will be the effect on the brightness of the

light bulb when the rod is inserted? Answer with reason.

29. YeITad] G I § YhIT Sfqena X, qm urier Sfdend X, o1 @ 31ef 22 3= Wy

30.

ShITSTT) Wop Searerd! g aiaer § ke, Seehed o ST s o STEm 2o 360 3 ot
& T & 9T o | 1 1k TOTiehs o6l 0T it

What is meant by inductive reactance X; and capacitor reactance X, in an
alternating current circuit? Explain them. In the current circuit, the resistance,
inductance and capacitor are arranged in series as per the diagram, calculate the

value of the current in the circuit and the power factor.

STRTSITR] TPl TRATICTeRT o TSiehedl 3T &3 T shifT |

Establish formula for self induction of a long current carrying solenoid.

31. Toh GHS JThR HSil oh [Tl TSI T[0Tk 3T 31 ferfir hiferg |

32.

33.

Establish formula for self inductance of a plane circular coil.

A= 0T =61 Togia 82 36 W SATeTa Uk forgga 3uehtor st 1 forflag |

What is principle of mutual Induction ? Write the name of a device based on it?
WerT ST T R 2 ek STAT fetfiare |

What are the Eddy currents? write its applications



34.

35.

36.

37.

38.

39.

40.

41.

42.

et 1 e feafiaa |
Write Lenz’s law
TS o Torgd Srerehtal SROT o sht e shifr |
Explain faraday’s law of electromagnetic induction.
Tt Tormg 3l oh TR ot ZTewhI 6l ST hlfse-

i. EIEIETRCCITER

i. % fae.

iii. RO STFUTd A

Describe a transformer under the following headings-

1. Labelled diagram

il. working principle

1il. formula of transformation
oAt ST U= SEHHT A S forfau |

Write differences between step-up and step-down transformer.

T Ue 3T 90T | o 3 faafau |

Write three differences between self inductance and mutual inductance
ETa SR i # 919 i fiax |

Write three differences between reactance and impedance.

ZIHIR H T aTel sl ST oh ATH fIRaT o 9HETsY |

Name and explain the energy loss in transformer.

GHTETRT ARETE GRATICTeRT o [T ST Shed! T[UTish o s4sTeh T ShifeTy |

Derive an expression for the coefficient of mutual inductance for a coaxial current-

carrying solenoid.

T 0§ 62 Froloh TAR Py =6t2+7t+1 8 ST&T Py, T 7T Torelt S § qefT ¢ 1 0
YHSH T t=2 Hohe WY ¥ foha forega aees oot Sf@ g @ 2



The magnetic flux bounded with a loop is §y = 6t+7t+1 where @y is in milli-
weber and t is in seconds in the loop . At t=2 sec. how much electromotive force is
induced?

43. STIHT o H&T W ! GHHATSY |

Explain main parts of dynamo?

46. 3 FHeA A T B o fOIC Gorehla bt T forld 9T o Heg AT exni T © | o
ST T TS U BT Iford SR Hied TR a1 |

For two coils A and B, the diagram between magnetic flux and electric current is

shown. Self-inductance of the coil will be more. Answer with proper reason.

I > X
—>

47. ik e[ aTeeh 9t fohH hed o2 S STH hITST |
What is kinetic electromotive force? Derive an expression.

48. TF Hecil hi Tl Wﬁﬁwwﬁﬁ?ﬁﬁmaﬁ L I W FHSA oh T
T T THIS T2

What will be effect on the self-inductance of a coil when its length is unchanged

and the number of turns is doubled?



49.

50.

51.

52.

53.

Teh JATad | ST ahT FHIhLOT

[ = 5v2 sin100mt 2|
ST 7 HTE 7 A & S faflag

The equation of an alternating current is | = 5\/2 sin100rt.

Write its root mean square value and frequency.

foreft aftonfier ot smafiss & fadffr hecft o 9T sFRT: 25 Amp & 100 Amp € I8 fFE
b T SHHTHT 87

The Current in the primary and secondary coil of the transformer is 25 Amp and

100 Amp respectively. What type of transformer is this?

1
ﬁmﬁﬁmwﬁraﬁmw%?wsﬁﬁm%m|

1
—— represents which physical quantity? Write its dimensions.
JLC p phy q y

AC Tieedr a1 DC dieedl H i Sa1eT SYFI 8 F 47 2 (IS an)

Which is more useful between AC voltage or DC voltage and why? (any two).

T ATUTRA T (4 37F) Value Based Question (4 Mark)

gy AT3fohet & A9 Thet STt off | 38 310t fifciehl SRt H for[a <[ershir SROT
AT fomam| 38 Uk o ST | 36 wTEfenet o TS o 919 Ueh BIST ST 31T
Teh UTS Sl THT| 39 8 TARI o S0 o8 UATSSl ohl wHeh ohT 3THe ot off)

() STk Toram | wifcrehl bl @HE o <18 Gi¥ | -4 Hod 4eT §T &2

(@) ST fore frgia ot sTrenfia 22 T I SUshT 391 TRETVT o TG ST uTet SRt
2l

Srishti used to go to her school on bicycle. She studied electromagnetic induction
in her physics class. An idea occurred to her. She attached a small dynamo and a
LED with the axel of the cycle. This way she used to enjoy the glowing of LED
during the ride.
a. What values have arisen in Srishti after understanding physics in your
view?
b. Dynamo is based on which principle? Does this device obey principle of

conservation of energy.



54. ez 7 80V - 800 W o @yl furfea &t @lienl &€ 3@ 100V - 50Hz a.c (G T

55.

56.

HATTTd AT ATed 9| IR el GE ¥ G8 I ST % WA o [ ATawTH
e o T T IO i)

(@) Tz i wahfar ffde i

(st) Tferes; gy ot Treft i &Y IO BT eS|

Ravindra purchased heater marked with 80V — 800 W. He wanted to operate it on
100V — 50Hz a.c. supply. Before purchasing the heater, he calculated the reactance
of the choke required for the operation of that heater.

(a) Specify the nature of Ravindra.

(b) Explain the calculation of reactance done by Ravindra

TIET ST qEEIET WA G o oI Wt &g =e] foram wifer e fof sfimrgor v
T o1 |rer & kel B Al i §3HT $EFAT I6 § H A i el b GHIATISI
fofa Sfer ok ot wirfia wom e & |

3) AT H T aiaer o ek JTE ?

) FET RTHS HHT =hT 14 €|

H) Torw oo ot gk | STIST ST Hehdl &)

Sneha switched on the radio set to listen to her favorite music but found the
reception was not clear. Also there was overlapping of signals. So she adjusted the
tuner in the set till she heard the music clear.

a) What are the components of tuning circuit in a radio?

b) Name the phenomenon involved here?

c) What value can be associated with this?

TSI Ao = H o SeAterd! 9wy forgd SATfd e % o WIS AR i Sea o fog i

)

8T =t T&T 1| Woh1-Uh 918 feieetid 8T %1 0 R Ugl 36eh T Hsi o feieetree gHt 3t



ST U X 36 T shl SR 31 TS I8 RS hT ok ST [ofT I Hh! Tl &
T AT sh s T | 36 STT=esq o AT T e T3 o S MY ----

1. ¥R ¥ 7% AT ohl Afeedr SR AT e 2

. i o T e S e 3 €2 I i e

3. e o e o e o 2
Ranvijay was walking barefoot to replace the fuse wire of the alternating current
power mains supply in his house. Suddenly he fells on the floor with screaming.
His son Mrityunjai heard the cries, wearing a shoe and ran towards the place. He
took a wooden stick and with the help of it switched off the main supply. Answer

the following questions on the basis of this paragraph-

1. What is the voltage and frequency of mains supply in India?
2. Why did Mrityunjai wear shoes and why did he use a wooden stick?

3. What values did Mrityunjai display?
52. Tarafe < U g A formers § 31d oh <@ ol qe et | fod SUeeH W U died |

WA HT 2200V Jiferd o7 | 3 WHi 3T dicedT & ST § SHMNT A I8 deh o foh
Fmqfd (SUPPLY) et 220v offl Sei gei fa 37uq frersh & =1 wer fobarr | fonereh 4
=T ok € Toh We el T3 © | 6 O el H SHeh! SaTEAT oAl | 57 1 o STt alig -

1. Seamad! g shl 3= dieedr i 4 dieedt § 7 # e o i = s fo
STl € 2 € Ffth ford gl o il haar e 2
2. AT IE HWE © o6l [EURT hl 3= alleedl i 7+ dieedt § A o foTT 39 Itk 1

YT ToRaT ST Tkt © 2 AT fohfsie
3. Torenfe i fRrersh o W1 weiRia qedt i fafay |

A group of students while coming from the school noticed that there was danger HT
2200V in a box at the substation situated in the main street. They were unaware of the use

of such high voltages. He reasoned the supply was only 220v. He asked this question to



his teacher the next day. The teacher thought this was an important question. He explained

it to the whole class. Answer these questions —

1. Which device is used to convert high voltage of alternating current to low
voltage? On what principle does this device work?

2. Is it possible that this device can be used to convert the high voltage of the
rectifier to the low voltage? Explain.

3. Write the values displayed by the students and the teacher?

53. Ush f31eteh 1oAY “fifrehl i e | IS AT o190 U @ o S8 sl ohl ST ol oie
=1 Tt & uftaer o Sftq ey 6 fe=m st srarn @ | 36 R o Srgar i foregd s
ST Sh TGRIT Wad Ferehiy T | REd shT forier st &, fordeh shRul 318 3ea= gt 2
TEHT e AT © T AR TR e H g ok T TR aTesh ot IR BT |
ST forga areeh st <l fasm wed grarehia were | i o1 fortter spuft qerm gt foadia
off Tea T g | ot et ot e it

1. RTS8 STl |Lequ ok {1 ol U1 el ahidT & 2

2. 7 foreft 3 e @ Uit a6t fesm 7 o wema ® 2 T st fafag
3. 2fer Sftaa | ot o1 Ay fore JepR STt @ 2

A teacher was teaching Lenz's law in his physics class. He told the children that
Lenz's law tells us the direction of the induced current in a circuit. According to
this law, the direction of the induced emf always opposes the change in the
magnetic flux due to which it is generated. This means that if the electromotive
force is induced due to an increase in the magnetic flux, the direction of the
induced emf will always oppose the increase in the magnetic flux and the inverse

will always be true. Answer the following questions-
1. Does Lenz's law not obey the law of conservation of energy?
2. Can we find the direction of induced current by some other law? name
the law

3. How is Lenz's law useful in daily life?



