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Induced emf and Induced Current
In 1831 Faraday in England and hennery in USA observed that an e.m.f is set up in
conductor when it moves across a
(a) Electric field (b) Magnetic field
(c) Gravitational field (d) All of the above
An induced current can be generated when
(a) Coil of constant area is rotated in a constant magnetic field.
(b) The coil moved towards a stationary magnet
(c) The magnet moved towards a stationary coil
(d) All of the above
The direction of induced current is found by the use of

(a) Faraday’s law (b) Lenz’s law

(c) Ampere’s law (d) Newton’s law

Induced current depends upon

(a) the speed of the conductor (b) resistance of the loop

(c) bothaand b (d) none of these

The induced emf leads to an induced current when the circuit is

(a) open (b) closed

(c) bothaand b (d) none of these

The greater the rate of change in flux

(a) the larger the motional emf (b)the smaller the induced current

(c) the greater the induced emf (d) the smaller the motional me

The induced current in the loop can be increases by i\ [
(a) moving the coil faster (ib)using.a ;uungu rnar'm =t C *?.r Io St

(c) replacing the loop byacml ofmany turns (C) ¢llofitnese | 1 ™
PAST PAPER, MCQS! | :
If we makg lhe maqnviiL tield s*rong:", éht valeesifinduced current SGD-2017 (G-11)

(a) decradsad) | . L™ \ _ ~{b) increased

(c) vanizhed |\ 1™ T (d) kept constant
~, [Emris ihd\uced dule to change in: SGD-2022 (G-1)
' e eledirietlux (b) magnetic flux

{©) electric potential (d) electric current

Electric current produces magnetic field was discovered by : MTN-2019 (G-I)

(a) Faraday (b) Maxwell

(c) Oersted (d) Lenz
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Chapter—15 Electromagnetic Induction

a1

ENTRY TEST MCQS
The emf induced in a coil which is rotating in magnetic field does not-iepend ez

a) Speed of rotation (b) Numbers of turas, of v o g
(c) Resistance of coil ) " {d) Are2-97 coil, ¢

(12)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

MctivharEMT

The e.ra: .‘ produged in'a ¢gnducter whiie'moving through a magnetic field produces
a current'in tne coriductor, tns current is called.

(@, 2ldy'curierit | (b) Drift current
{qJardecea current (d) All of the above.
Alternating emf is produced by rotating a rectangular coil of wire in
(a) magnetic field . (b) electric field

(c) conservative field (d) gravitational field

The magnitude of motional emf is given by

(a) e = -vBL sinf (b) e =-vBL cosb

(c) e=vBL tanb (d) e = vBL sinf

The unit of emf is

(a) ampere (b) volt

(c) weber (d) tesla

The motional emf depends upon

(a) strength of magnet (b) length of conductor

(c) speed of conductor (d) all of these

The unit of emf is same as the unit of

(a) current (b) potential difference

(c) capacitance (d) inductance

The motional emf induced in a rod moving perpendicular to a magnetic field is given by
(a) e=-vBL (b)e=0

(c) e=vBL (d)e=-1

PAST PAPER MCQS
When a conductor moves across a magnetic field, an emf is set up. This emf is called

(a) variable emf (b) constantemf 7~
(c) induced emf —(d) back emf 0 N1 | e
The motional emf depends uponiie | | U SGB=2017 (GAD)
(a) length of conductor Vo [ (@)ispeed of c¢nductor |
(c) strength-af magnet Y {d all of f'“eae '
A metalireter: od isovl 1g at\t@ Sthd 9F0.5 ms™ in the direction parallel to a 0.5
T, magwel field) €ms V/llrhe — LHR-2022 (G-1I)
@8R5V (b) 0.5V
M M@ ZEre - (d)0.125 VvV
4 rod of unit length is moving at 90° through a magnetic field of 1 T. If the velocity of the
rode is 1 m/s then induced in rode will be DGK-2022 (G-I11)
(@) v (b) 0.25Vv
(c) 0.5V (d) 0.6V
The motional emf depends upon . RWP-2022 (G-11)
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Chapter—15 Electromagnetic Induction

(a) length of conductor (b) magnetic
(c) speed (d) all of these -
ENTRY TEST MCQS —_ f

(24) A 50 cm long bar AB is moved with a spied! of 4 s’ a-magnétid fleld B=0 01. T as
shown in Fig. The emf genarated.is. \ '

(25001 1/ |\
| \()N0SV (d)0.04 VvV
(255 A conducting square loop of side L and resistance R moves in its plane with a uniform
velocity v perpendicular to one of itssides. A magnetic induction B constant in
time and space, pointing perpendicular and into the plane of the loop at the loop exists
everywhere with half the loop outside the ﬁeld as shown in figure. The induced emf is

XXX

XXXX
XXX X
LIx xx x
XXX X v
lXXXX
XXX X
XXX X
(a) Zero b) vBR

(c) vB/R
Faraday’s Law and Induced EMF, Lenz’s Law and Direction of Induced E.VMLF
(26) The average e.m.f induce in a conducting coil of N loops is equal to the negative of
the rate at which the magnetic flux through the coil is changing with time. This
statement is
(a) Coulomb’s Law
(b) Faraday’s Law of electromagnetic Induction
(c) Lenz’s Law
(d) None of the above.
(27)  Whenever an e.m.f and current is set up by change of magnetic flux through a
circuit its direction will be such as to oppose the act which caused it. This is known

as.

(a) Lenz’s law (b) Faraday’s law 1< _—,

(c) Kirchhoff’s Law —d) Ohm’s Law = % | | /- -
(28) The Lenz’s law refers to mduced TYrrents ena- “’ICt 1] |n1Lced ) e

(a) field L= () magnetils flus

(© emf YRR fd} 10..e ol'these

(29) In the. r;:ratrm g=—N A9 *hrmég\ tlve clm snows that the direction of induced emf
|t

is stich vhatit mpo«es tie!

- R (e, Ilanue 1 agnetic flux (b) change in electric flux
s TR Y | \() bhtraand b (d) none of these
' J | B0 According to Lenz’s law the ‘push’ in the magnet is

(a) change that produces induced current

(b) change that produces induced emf

(c) change that produces induced potential difference
(d) all of these
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Chapter—15 Electromagnetic Induction

(31)

(32)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

Heinrich Lenz’s was a

(a) Russian physicist (b) French physicist
(c) German physicist (d) English physwct
Lenz’s law is in accordance with the law;di conservaticil of | |
(a) mass _ L (] moinentury
(c) energy =/ ~(C)ctarge
' . PAST'PAPER MCOS~
Lenz’s Taw\degls withithe: |\ GRW-2019 (G-I)
(2) riagnitude o7 induced current (b) direction of induced emf
(3 Airestior, ot induced current (d) magnitude of induced emf
EmTis induced due to change in GRW-2019 (G-II)
(a) electric flux (b) magnetic flux
(c) electric potential (d) electric current
Electromagnetic induction obeys law of conservation of: BWP-2017 (G-I)
(a) charge (b) energy (c) momentum (d) mass
Lenz’s law deals with: BWP-2017 (G-I)
(a) direction of emf (b) magnitude of emf
(c) direction of induced current (d) resistance
The Lenz’s law is also a statement of : MTN-2019 (G-1)

(a) Law of Conservation of Momentum

(b) Law of Conservation of Charge

(c) Law of Conservation of Energy

(d) Law of Conservation of Electromagnetic Induction

The term A—f has the same units as: MTN-2019 (G-11)
(a) Time (b) Current

(c) Electromotive force (d) Magnetic flux

Lenz’s law is also a statement of law of conservation of: LHR-2022 (G-I11)
(a) Linear momentum (b) Angular momentum

(c) Energy (d) Charge

The direction of the induced current is always so as to oppose the change which causes the
current BWP-2022 (G-11)
(a) Faraday’s Law (b) Len’s Law

(c) Ohm’s Law (d) Kirchhoff’s Law — .
Len’s law is the manifestation of conservation of [ RNEP-2022 (G
(a) current (b) voltage—"_ " N |7 A
(c) energy (d ail of dhiesg ™

ENTEY\TEST M =S
A coil of \wite is arra agad with its plane perper: dicgiar to a unn‘orm magnetic field
of flux-derisity B, wher) the, rcdu}:\uf he-eoilincreases from ry to r, in time At, then
what is\thgzierhyi ir d JC‘C ir ! thd coii?

B?_B_(zzf/ - b) nB(r,-r,)’
Mg At At

B(rf—rf) nB(r22+rf)
) —— d) ———
At At
In the diagram shown if a bar magnet is moved along the common axis of two single

turn coils A and B in the direction of arrow
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(a) Current is induced only'ii; A & =

tin B

J

b Induced Purrents inAd&E cre i ti( seme divection

(d) Cur ent |s mdnc=d ouly in t) anG.ne |n A

i?‘!mﬂ_ﬁlﬂ

(44)

(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)

' "1(/ N =

Self Induction and Mutual Induction

The phenomenon in which a changing current in one coil induces an emf in another

coil is called

(a) mutual induction.
(c) magnetic induction
One Henry (H) equals
(@) Vs A

(Vs A

(b) self induction
(d) none of these

(b) Vs A?
(d) Vs A

The phenomenon in which a changing current in a coil induces an e.m.f in itself is

called.
(a) Mutual inductance
(c) Self inductance

Self inductance of a coil depends upon.

(a) Number of turns of the coil
(c) The core material

(b) Mutual induction
(d) Self induction

(b) Area of cross-section of the coil

(d) All of the above

In the equation ¢ = _Li_![ the negative sign indicates that

(a) The self induced current opposes its cause
(b) The self induced e.m.f opposes the change which produces it.
(c) The accordance of equation with the Lenz’s Law

(d) All of the above.

The inductance of a closed circuit with a magnetic flux of 1 weber per ampere

(a) 1 volt
(c) 1 ampere

In A.C the inductors behave like _

(a) capacitors
(c) insulators

-

(b) 1 henry
(d) 1 Joule P

* (hy, r65| tory |
“\(a) trandistors |

The m'..ktua] mdurfam,e \M) ar be e.<pre%ed (o

@ w2
M = Ai, './ \ -.I
VoAV

1 /'L‘t

7

o,

OBV ——

AI/
Ay
Al

(d) m =

|4, -

If one volt emf is induced in a coil by changing current at a rate of 1 ampere per
second in the coil, then self inductance is called

(@) 1 henry
(c) 1 weber

(b) 1volt
(d) 1 ohm
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(53)  Self inducting coils are called
(a) inductors (b) conductors
(c) insulators (d) semiconductors-
(54)  Self induced emf is also sometimes callec RN Y
(a) back emf _ L (), variable eint
(c) motional emf [ (a)alof these!
(55)  The relatior for the seitiriductance ci thea coil is
N - , A _ 19
(@ L= AR L\ : (b)L N
N/ oA 1
N (.cL ¥ (d) L N
6y Unit of inductance is
(a) henry (b) Vs A™
() Qs (d) all of these
(57) The unit of ratio of self inductance to the mutual inductance is
(a) henry (b) tesla
(c) VsA (d) no unit
(58) If the wire is wound on an iron core its flux would be
(a) remain same (b) decreases
(c) increases (d) zero
(59) The ratio of average emf induced in the secondary coil to the time rate of change of
current in the primary is called
(a) self induction (b) mutual inductance
(c) motional emf (d) electrostatic induction
(60)  Self inductance of a coil does not depend on
(a) nature of material (b) current
(c) magnetic flux (d) bothband c
PAST PAPER MCQS
(61) Mutual induction has a practical role in the performance of the  GRW-2019 (G-I11)
(a) motor (b) generator
(c) choke (d) transformer
(62) Mutual inductance of two coils does not depends on. GRW-2022 (G- I) .
(a) Number of turns of coil (b) Area of cross section of coil
(c) Density of material of coil (d) None of these —, [ [~ ) )
(63) A direct current of 5 ampere is glven to orimary, &) th=n the mltage e /eicped'
across secondary coil is i GRW-2022 (G-11)
(a)5v V0 (b) 0\’ I
(c) 10V~ — WV W A AL
(64)  One of #e'apulica *’ons of mut 'iﬂ\ia 1u :tluu is: FSD-2019 (G-I)
(a) Choke} AL U (b) Rectifier
c R Tedstat| |t (d) Step up transfer
-, (63) | % 1Tre [ riductance of a coil can be increased by using SWL-2017
N (@) air as core material (b) iron as core material
(c) copper as core material (d) bismuth as core material
(66) The practical application of the phenomenon of mutual induction is.

Chapter—15 Electromagnetic Induction

MTN-2022 (G-I)
(a) electric motor (b) transformer
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Chapter—15 Electromagnetic Induction

(c) A.C generator (d) D.C generator
(67)  Unit of self-inductance is: LHR-2021 (G- I) LHR- 202? {21}
(a) Weber (b) Henry - - |
(c) Tesla ) i {d) Faraz:
(68)  Henry isequal to. A~ A
MIRPUR(AJK) 2017, DC,K 2017 1C-1I)THR-2019 (Q-11),F3D-2019 (G-1), DGK-2022 (G-11)
(a) VSAL, L b vETA
(c) visan | - N () AVA
BN \_\\=ENTRY TEST MCQS
(69)-~, AR mdu"tm cn' of inductance L is divided into two equal parts and both parts are
_ Coieretted in parallel. The net inductance is:
| (b) AL
(c) 2L (d) L/2
(70)  Which of the given formula shows the most correct dependence of self-inductance of a coil?
(@ L= ¥ (b) L=p,n’Asl
2
Energy Stored in an Inductor
(71)  The work done by the battery in moving a small charge Aq against the induced e.m.f is
(8) W=AqeL (b) W=Aq /e
(c) W=1/Aq & (d)W=¢_/Aq
(72)  An inductive coil used for restricting the flow of A.C while allowing D.C to pass
through it is called
(a) Shunt (b) Choke
(c) Resistance (d) None of the above
(73) The energy stored in an inductor is
1 1.2 -
@ U, 5 LI (b) U, 5 LI - R
1, 1 . - |
(c) U, 5 L1 _ (d) .l-Jm =7 |___|,.. N 7 , y
(74)  The work stored in the ind: JC'[OF as) TEREBIE
(a) K.E Yar e -(b\ Pz .
(c) nuctear energy WL d) creriical energy
(75)  An expEsstion for rﬁne\my onn?’fy\z\c QIVErT oy
e 2
- (@), L l( B \___ (b) Umzl[B—j
WY 2 \/"o) 2 Hy
2
© Um=£[8—j d) umzl(”_;j
4\ u, 2\ B
(76)  The energy stored in the inductor is due to
(a) magnetic field (b) electric field
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(77)

(78)

(79

(80)

@1

(82)

(83)

(84)

(85)

h, ._Lh ough'it iswvritten as

(c) gravitational field (d) all of the these
PAST PAPER MCQS : \

Energy stored per unit volume in magnetic field is called:_ [ RIRI200T (G
(a) electric flux i T (b) energv@ensity, N | [ ¢ o’
(c) work © (4, power
When current flowing thi: ough rl i uctcr 5 duulem tneienergy stored in it
becomes 4 \ GRW-2019 (G-I)
(@) hali== ' L - (b) four times
(c) one fourih ' | B ' (d) double
TR pnergy stdrag’in inductor is: LHR-2021 (G-I)
NS 1
(2) 5 LI (b) 5 LI

1 2 l 212
(c) 5 L1 (d) 5 L°I

If the magnetic field intensity is doubled then magnetic energy density becomes.
BWP-2022 (G-1), GRW-2022 (G-1)

(a) Four times (b) Two times
(c) Half (d) Eight times
If 10 A current passes through 100 mH inductor, then energy stored is DGK-2017 (G-1)
(a) 100J (b)5J
(c) 20 (d) zero
The energy stored in the inductor per unit volume is: LHR-2022 (G-I)
BZ
@~ (b) Z&
BZ

d —
(c) Lo op? ( ) o
The energy stored in the inductor becomes four times if . RWP-2022 (G-I)
(a) self-inductance is doubled (b) current is doubled
(c) both inductance and current are doubled  (d) current is halved B
Which type of energy is stored in inductor? RWP-2022 (G-I "¢
(a) electric energy (b) magnetic energy AR
(c) potential energy (d) grawtatlon"' ej nem) -

ENTRY TEST MEQ5 = L

A coil of 10 H stores energjy'80 J vi#en, earrent 4\Al flcws hroegh It What is the energy
stored if current decreased 0?2 A’? L - -

OV 10y 407

(c)lOJ BIEREERRIE R (d)2517

Enexsgy' density f la cGit havmg n turns per unit length and | current flowing

Eﬂonzlz (b) ln2|2
2 (0]
1nl
(c ) —— (d) None of these

0
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(87)

(88)

(89)

(G-

(91)
(92)
(93)

(94)

(95)
(96)

(97)

Alternating Current Generators -
A device which converts mechanical energy into electrlcal ererg) is \,a"ﬂd

(a) motor ) {(b) indu<icr

(c) transformer \ © (dj curren; qeneuator
The principle of an electric qe erhtcr is bc 1SECL O

(a) Faragayy’s law \ . \ ‘(bY Coalomb’s law
(c) Ampgse’s Juw (| - “(d) Lenz’s law

The workirig ot A.C g=r Pvalur is based upon the

(aj.5¢lf ihducticen (b) mutual induction
()« ettromagnetic induction. (d) all of these

An A.C is measured with the help of

(a) heating effect. (b) magnetic effect
(c) chemical effect (d) bothaand b

The number of coils are wounded around an iron cylinder which is rotated in the
magnetic field is called

(a) slip rings (b) armature

(c) Commutator (d) electromagnet

Faraday’s generator with which he was able to produce a continuous induced
current called

(a) tri polar generator (b) multipolar generator
(c) dipolar generator (d) homopolar generator
The armature is rotated by a
(a) turbine by a water fall (b) fuel engine
(c) bothaand b (d) none of these

PAST PAPER MCQS
Maximum emf generated in a generator is: LHR-2019 (G-I11)
(@) &, =¢sind (b) e=¢g,sIn@
(c) &,=NwABsing (d) &, =NwAB
The principle of an electric generator is based upon: GRW-2022 (G-I)
(a) Ampere’s law (b) Faraday’s law
(c) Coulomb’s law (d) Kirchhoff’s law o
Which of the following is not present in A.C generator? GRW-2022-45 k) |
(a) Split ring (b) Carbon brushes™, | "= | |1 .=
(c) Magnetic field L) Arrrandre oy WY [ &L 0
If the angular frequency s\ A.C gnrf-eruuu ine reasw 10 doub e the time perlod
would become. BYFAR! L~ SGD-2022 (G-11)
(@) half™y| | "*x Lo (.b),duuole
(c) %time_ BIERREEA= (d) 4 time

=

_.1-).*_A.C generator | = 1, sin 2xft. instantaneous current at t = Z IS

MTN-2022 (G-11)
(a) zero (©) lo

IO IO
() > (d) 72
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ENTRY TEST MCQS : \
(99) The diagram shows how the e.m.f. of a simple generator vaiie wi“tn dime. mha S
the frequency and the maximum value of tire e ;7

- T / TN ..

S N .S

I 3 | \_/w time/ms
bl § =

A _'-"'a'_r;ﬁﬁu_:i icy / Hz Maximum e.m.f.
NN - IV
IN o 200
(b) 200 4.0
© 400 2.0
(d) 400 4.0

(100) The armature of a generator consists of a flat square coil of side 4 cm and 200 turns.
The coil rotates in a magnetic field of 0.75T. The angular speed so that a maximum
emf of 1.6V is generated is

?rad s (b) ?rotations/s
(© Z—S?rpm (d) None

Topic 15.9to 15.12:

D.C Generator, Back Motor Effect in Generators,
D.C Motor, Back EMF Effect in Motors
(101) What in a D.C motor, reverses the direction of current through the coil every half cycle.

(a) The armature (b) The brushes
(c) The Commutator (d) The slip rings

(102) A device for converting electrical energy into mechanical energy is know as
(a) Motor (b) Transformer
(c) Dynamos (d) None of the above.

(103) The magnitude of back emf, when motor is over loaded
(a) increase (b) decrease —
(c) remain same (d) become zers-. < %, | - -

(104) The brushes used in motor is made of |\ |~ O\ oy G v L ST
(a) carbon \ 4 (ysteel \ o
(c)iron fA \(d) zogper /

(105) The dtfigrenice hetwcen Al qe. FatGis a. il [.Cnotors in constructlon is that
(a) sphiFsings! |\ o L L Tl (b) magnetic field
(c) carboniorugties) | | LS - (d) Commutator

(1083~ A'ge reratdririring in reverse is called

2 @ jualeformer (b) galvanometer
' (C) rectifier (d) motor

(107) Back emf of motor depends on
(a) resistance (b) angular velocity
(c) botha &b (d) none of these

(108) When motor started then back emf is

138



Chapter—15 Electromagnetic Induction

(109)
(110)
(111)
t.i'.’L-.’..;
(113)

(114)

(115)

(116)

117)
(118)
(119)

(120)

(121)

=)
s

(123)

(a) at its peak value (b) high

(c) almost zero (d) none of these

Motor is a device which converts the electric energy into__
(a) mechanical energy ) i~ (b) chersicarerergy., ) |
(c) light energy . | (d' heal Lenergy |

A dynamo converts '

(a) electrigarenergy into-mectdnical envrgy.Aby reectanical energy into electrical energy
(c) magnstic erieicy, infe, eizhtrical eriergy——1{d) heat energy into electrical energy

For electr Jpl.mng weuse ! | '

(2) Z1.C sourgce! . (b) A.C source

(e hith. & and- (d) none of these
Che-component which is mainly used in D.C generators is

(a) slip rings (b) resistor

(c) inductor (d) Commutator

The magnetic field in the motor can be provided by

(a) electromagnet (b) permanent magnet
(c) bothaand b (d) none of these

In D.C motor, if the current in the coil were all the time in the same direction, the
torgue on it would be reversed after each

(a) complete revolution (b) half revolution
(c) quarter revolution (d) none of these
Which of the following is not present in the D.C generator
(a) armature (b) permanent magnet
(c) slip rings (d) Commutator
The most common source of A.C voltage is
(a) motor (b) cell
(c) generator (d) Transformer
PAST PAPER MCQS

Which device permits the flow of D.C.? RWP-2019 (G-I)
(a) Capacitor (b) Photocell
(c) Inductor (d) Transformer
When the motor is just started, its back emf is SGD-2022 (G-1)
(a) maximum (b) minimum
(c) almost zero (d) equal to current
The jerks in D.C. motor are created by the use of DGK-2017 (G- "y
(a) armature (b) commutators TN 4
(c) slip rings (d) source of emf <, | [ RN
If the Motor is overloaded, then magnltude of hagkiemfy ™ [3 JP,-2 3"(1‘:‘-II)
(a) Increases _ * (b, Decregses), _
(c) Remains constant 70 (@) Bécomed zere—
The or"“ ‘1|1‘erenr‘n chueﬂn the c(»nttru:t.onr 0=£.C. and D.C. generator IS:

O oL MTN-2019 (G-11)
(@) Carbor 3m' he,s Vil (b) Commutator

_ (") Epilh AL VL L (d) Magnetic field

| B .
£ aevice which converts electrical energy into mechanical energy is. BWP-2022 (G-1)
(a) Transformer (b) D.C. motor
(c) A.C. Generator (d) D.C. Generator
In D.C generator split ring act as BWP-2022 (G-11)
(a) Capacitor (b) Commutator
(c) Inductor (d) Resistor
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ENTRY TEST MCQS
(124)  The back-emf of a motor when it is just started

(b) Remains same--
(c) Maximum ) { (d) Norewt these

(125) The coil of D.C motor is connected with
(@) A.C supply . gn\ N.Csup ~I\'
(c) SlinTirgs \ VL m

Topic 15.13:

: Transformer
(T2p} 1 ar sie riiers work on the principle of
' @) self induction (b) electrostatic induction
(c) mutual induction (d) none of these
(127) A device which is used to increase or decrease the value of alternating voltage is called
(a) A.C generator (b) D.C motor
(c) A.C motor (d) Transformer
(128) The equation for the transformer is given by
_Ve (b) & A
N, V, Ns V,
Ilp (d)botha & c
p S

(129) For an ideal transformer
(a) power input = power output
(c) power input > power output (d) none of these
(130) The efficiency of a transformer is given by
Input power 100
Output power
Output power
Input power
(c) efficiency = Input power x Output power x 100
Output power 8 1
Input power 100
(131) Transformers for domestic use step dowirthe voltage 09

(a) efficiency =

(b) efficiency = x100

(d) efficiency =

(a) 220v . - (), 250V 1 |
(c) 440V Vot oy

(132) The logs-ar power in ernsformf rs| carni be hed uces oy
(@) usnm"amlr.ateu shﬂe*s i a'care-Lnaleria

(b) decrpasirg th? resista e e 00|Is
ey _(c, P! oper (o m‘l ag of primary and secondary coils
s | m)a I'sT these

W
“133) Instep down transformer

(8) Np > Ns (b) Np <Ns

(€) Np = Ns (d) none of these
(134) Transformers work on

(@) AC (b)D.C

(b) power input < power output
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(135)

(136)

(138)

(139)

(140)

(141)

(142)

(143)

(144)

(145)

(146)

(147)

(c) bothaand b

To enhance the magnetic flux the primary and secondary c0|ls of thetransfsi

are wound on
(a) aluminium
(c) soft iron core

is called™
(a) step Govm tiaristoriner |
(c) 'deal transfprmer,

V/o “KIng prlnC|pIe of transformer is:
(a) self induction
(c) mutual induction

Efficiency of transformer is not affected by:

(a) input voltage

(c) insulation between sheets

For step down transformer;

(@) Ns <Np

(C) Ns = Np

Transformer works on principle of
(a) mutual induction

(c) electrostatic

For an ideal step up transformer:
() Np> Ns

(€) Vs <V,

“Eddy current” are set up in a direction.

(a) parallel to flux
(c) at 45° to flux

Transformer is an Electrical Device used to change:

(a) Alternating Current
(c) Alternating emf

The common doorbell requires a voltage of about.

@7V

(c)9Vv

The principle of transformer is.

(a) conservation of energy
(c) momentum conservation-,

() cor*“fvaur‘ﬂ of "ha, gz ( (¢

(d) none of these
g 'r -‘.

. (b)irorcoie”
: " (dystzel
The transformer in Whlch \,o'[agn acos s econc.mrv

l2ss thari-tne primary voltage

(b) step up transformer
(d) none of these

PAST PAPER MCQS

LHR-2017 (G-1)
(b) faraday’s law
(d) electromagnetic induction
RWP-2016 (G-1)
(b) core of transformer
(d) resistance of coils
SWL-2017, MIRPUR (AJK) 2017
(b) Ns > Np
(d) Ns >>> Np
SGD-2017 (G-11)
(b) self induction
(d) both mutual and self induction
RWP-2019 (G-1)
(b) Vsls > Vyl,
(d) I <y
SGD-2022 (G-11)
(b) antiparallel to flux
(d) perpendicular to flux
BWP-2019 (G-11)
(b) Direct Current
(d) Voltage
MTN-2022 (G-1)
(b) 6V -
(d) 10V 4
i‘v.TN ’022 (C‘ I

N |

(d n\ ut Ja rnc.uctlcn \

If step 10, .ra 1sformr=r vty erﬂcmm tne p"-fnary and secondary Wlndlngs would have the

same. - | | EARIE
(@) Currant, | Lo

- (@ Whitape |

DGK-2022 (G-11)
(b) Power
(d) Direction of winding

ENTRY TEST MCQS
The transformer is used to light a 100 W and 220 V lamp from 220 V mains. If the
main current is 0.5 amp, the efficiency of the transformer is

(a) 11%

(b) 55%
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(148)

(149)

(c) 50% (d) 90%
In a step-up transformer the turn ratio is 1:2. A Lechlanche cell (eiif = 1.5/} i
connected across the primary. The voltage across the seconsary |s:

@3V R 0.75%
)15V . 4% Zerg
Frictional losses in transtorimei Are:

(2) 0% (b1 256

() 10% (d) 25%

ANSWER KEYS
(Topical Multiple Choice Questions)

O>|@>|>0>W>0o0|T|> W wHw

wllelleli:llviiliwib-dlelelelp Al livliolAlellllwiis:]

._UUUUOOOOUUOU>UU>OUUUD>UU

CI»(> o> >|o|lololo|n|lo

]
L
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Chapter—15 Electromagnetic Induction

(1)

Ans:

()

Ans:

©)

Ans:

KIPS TOPICAL SHORT QUESTIONS
15.1 INDUCED EMF AND INDUCED CURRENT]

In how many ways, voltages can be induced in a wire?

(i) Coil in motion, magnet at rest

(if) By changing current in coil produces voltages in neighbouring coil

(iii) By moving the magnet near the wire

Define induce current and induce e.m.f How the magnitude of this current can be
increased.

When a conductor is moved in a magnetic field, the e.m.f is established across the
conductor. This e.m.f is called induced e.m.f. The current flowing through the closed
conductor due to this e.m.f is called induced current, the magnitude of this current can be
increased by

(i) Using a stronger magnetic field.

(ii) Moving the loop faster. Ve Y | |7 , ., e
(iii)Using the coil having large numbr!r of f"rns ARIBRERE o
Define induced emf and inducss: urreni YAV ) SWL-2015

When a-lopp|of wire isTitgved,.acyoss a iaarstis .‘iel ~-an emf produce in a loop which is
called ipslucell i, SN
A R :Mmtant
This [cor stcrt i3 \callea induced emf. The current produced due to induced emf is called

o arddcedcurient.

~Name four methods to produce induce emf.

Name of the methods to produce induce emf:

Induced emf is produced

(i) When a bar magnet is placed near a loop containing coil and galvanometer.
(i1) By changing the area of the coil in a uniform magnetic field.
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®)
Ans:

(6)
Ans:

()
Ans:

(iii)By rotating coil in magnetic field. (Principle of A.C generator)

(iv)When a coil placed in the magnetic field of electromagnet. e —
Write two methods to change flux for electromagnetlc mductlcn [ [~ \LH F."-ZOL/'
Method 1 N[«

An induced current can alse be ganerate" Jy I')tc ting cpn m magnewc I.cld This is the
basic principle of electrlc genﬁrr i '

Rt

B into paper

Method 2

In Fig (a), coil ‘P’ in the battery circuit is called primary coil and ‘S’ in the galvanometer
circuit is called secondary coil. When the switch is closed current increases from 0 to
maximum in P coil as shown in figure (b). Due to varying current, magnetic flux of P linking
with S changes and induced current is produced as shown by galvanometer. Galvanometer
shows no deflection when current in P coil becomes steady. Current in P coil can also be
changed by using the rheostat.

]
=2
@
0

&
o

=

%:nmi L@J

closed

Figure (a) Figure (b)

Write down any one method used for the production of induced e.m.f. SGD-2013
Relative motion changes the magnetic flux through the loop. This change irflux induces: \

an emf. Greater the rate of change of flux, the larger is the mduoed e m-xl—'tnce\ rera ive R

motion between the loop and magnet causesinduced em¥="_ ™% !

Can an electron at rest be set in rrotton with 4 m.xg el Expl al 1 : f‘EszlG (G 1)
No, an electron at rest be se in-i ot vai h a maq‘:we. LJe| avee mag netic force act on a
movingcharge. '

By usn."*‘fhﬂt e'atluﬂ BN \

\ .__L-'-q\vxs)

W\ oV T F =qvBsiné
. v

As 0
= F=0
Magnetic force is a non-accelerating force.
Define electromagnetic induction. MIRPUR (AJK) 2017
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Ans:

(14)

Ans:

(15)

(16)

AnNs:

(17)

Ans:

(18)

Michael Faraday showed that an electric current could be produced in a conductor under

the influence of a varying magnetic field. This phenomenon is caIIed siectromagnatic

induction and the current produced in this way is termed as.ind:iced sul ren* \
PAST PAPER SHOR'I QL 'E) TIONS

Define electromagnetic inauttion. -~ \ VL I/IIRPUR (AJK) 2017
Does the mr*uced emfina ¢irg U it Jeoeqj ¢n *he vesistance-of the civedit?

MIRPUR (AJK) 2017
Name foul; Lnetnods to'nioduse linduced emf BWP-2017 (G-1)

V"rlu two methc ds, in-which current is induced in coils.

[ I\ MTN-2019 (G-11), GRW-2022 (G-II)
Befine induced current and induced emf. BWP-2019 (G-I11)

15.2 MOTIONAL EMH

What is motional emf? Give its formula.
The emf induced by the motion of a conductor across a magnetic field is called motional emf.

g =-VvBL
A metal rod of length 25cm is moving at a speed of 0.5ms™ in a direction perpendicular
to a 0.25T magnetic field. Find the emf produced in the rod. GRW-2019 (G-I)

Length= L =25cm =0.25m
Speed = V =0.5m/s
Magnetic field strength=B =0.25T

=VvBL
= 0.5%0.25%0.25
=0.03125 volt
Show that the terms € and vBL have same units. FSD-2012
As unit of gis JC'=v
and =vBL
=ms? (NA'm?) m
Nm
As
=Jct .
=V ) .. A -
So,units of & and vBL isvolt.  — | | — 4L ot LA T
What is motional emf? Stite, the fazsorsit. depeﬂos upnr \ Vo | RWP-2019 (G-1)
The emf. |nr*' ioed by the rmtlun ofa o 1dm tos aLro,M a m?"r.eue field is called motional emf.
Factor’s:) | | " 'S ™ \ \ =

(i) Lenitt: of the roc.

R rer\gth of o, ‘ernar magnetlc field
\ i Spsec-si the rod

{iv) Angle between velocity and magnetic field

PAST PAPER SHORT QUESTIONS
A metal rod of length 25cm is moving at a speed of 0.5ms ™ in a direction perpendicular to a
0.25T magnetic field. Find the emf produced in the rod. GRW-2019 (G-I)
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(19)
(20)
(21)

(22)

Ans:

(23)

(24)
(25)
(26)
(27)
(28)

(29)

(30)

(31)

(52 |+ pads the indiated emf in a circuit depend on the resistance of the circuit? Does the

(33)

Define motional emf and write its formula. MIRPUR (AJK) 2017, DGK-2022 (G-1)

What is motional emf? State the factors it depends upon. RYWR-2010{31),
A metal rod of 0.25m is moving at a speed of 0.5 ms™ ina.ciecti on perpenticular 1w
0.25T magnetic field. Find emf proﬂ'lced i tI e rnd Vi ' BWR-2322 (G-

T e M T M

State Far' Ma 7's iaw @nid keni’s a2
Farada)”’s 1aw: The avesage emf induced in a conducting coil of N loops is equal to the
nega ive nfitne réte at which the magnetic flux through the coil is changing with time.
1 ath ematically Faraday’s law can be written as:
_ N2¢
[t
Lenz’s law: The direction of the induced current is always so as to oppose the change
which causes the current.
PAST PAPER SHORT QUESTIONS

State Faraday’s law of electromagnetic induction and also write its expression.

SWL-2019, LHR-2013, 2019 (G-II), LHR-2022 (G-I), MTN 2022 (G-1)
In a transformer there is no transfer of charge from primary to secondary coil. How is then
the power transfered? LHR-2016 (G-1), 2019 (G-11)

What is the importance of minus sign in the expression (g =-N AA—Q for Faraday’s law of

electromagnetic induction? LHR-2021 (G-1)
Does the induced emf always act to decrease the magnetic flux through a circuit?

LHR-2021 (G-I, I1)
How an emf is induced in a coil of wire using a bar magnet? LHR-2021 (G-I1)
A square loop of wire is moving through a uniform magnetic field. The normal to the
loop is oriented parallel to the magnetic field. Is an emf induced in the loop? Give a
reason for your answer. MIRPUR (AJK) 2017 DGK-2017 (G-11)
How would you position a flat loop of wire in a changing magnetic field so that there is
no emf induced in the loop?

SWL-2017, LHR-2022 (G-11), BWP-2022 (G-I),_P.‘.".lP-ZOZ__? G\ 1

Is it possible to change both the area of the loop and the magnetic TiE, nassing Z_tl.irollgh:
the loop and still not have an mduced emf in the loos? Explain ety .j“ -

&

o DEK-L047 (), TAR- 2021 (G-1)

Show thar cmf and f¢ rawa the sa1 e 'JI’IJ'[S ’)r LOW that mduced emf and rate of

L '\-'A.f \\

change 'JT f.u>_qas_the same _-_m_r.t.- : DGK-2017 (G-1I) , SWL-2017, SGD-2017 (G-11),
L HR-2C17\ (G, L FIR:20Z1 (G-11), LHR-2022 (G-1), BWP-2022 (G-I)

triduced current depend on the resistance of the circuit?

GRW-2022 (G-1), DGK-2022 (G-1), DGK-2022 (G-II)
Explain the factor responsible for power loss in transistor. DGK-2022 (G-1)

15.4 LENZ’S LAW
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(34)

Ans:

(35)
(36)

(37)

(38)

(39)

Ans:

(40)

Ans:

(41)

Ans:

AU Vv S

How does Lenz’s law explain law of conservation of energy during phenomenon of

electromagnetic induction? . 201? 2013
(i) Lenz’s Law is also the statement of law of -

. . s e S /- B .uopape
conservation of energy. In the fig when rgais moved — <€

towards right, induced current is §iGwing_in e lodp
in anticlockwise direction) We knagi-thyit tre vcree ¢n
a current carrying conductey is = = 1L

(i) Accoraing forthe right hln(“ ruie 1||°UW| of F,

opposite; te v.\&n sxteinal forct is equal and opposite
te -E.n muist| ne agplied. This pulling force gives the
eneryy tor induced current to flow. This energy is the

source of induced current. Thus electromagnetic induction is according to the law of
conservation of energy.

PAST PAPER SHORT QUESTIONS

State Lenz’s law and write its formula. GRW-2019 (G-I)
A light metallic ring is released from above into a vertical bar magnet with south pole to the
upside. Does the current flow clockwise or anticlockwise in the ring? DGK-2017 (G-I)
Does the induced emf always act to decrease the magnetic flux through a circuit?

GRW-2022 (G-1), MTN-2022 (G-I), RWP-2022 (G-I), RWP-2022 (G-11)
A suspended magnet is oscillating freely in a horizontal plane. The oscillation are
strongly damped when a metal plate is placed under the magnet. Explain why does this
occur? BWP-2022 (G-11)

15.5 MUTUAL INDUCTION
Differentiate between mutual induction and mutual inductance.
Mutual Induction:
(i) The phenomenon in which a changing current in one coil induces an emf in another
coil is called mutual induction.
(ii) It is a process of induction
Mutual Inductance:
(i) It is defined as the ratio of average emf induced in the secondary to the time rate of
change of current in the primary.
(ii) It is the constant of proportionality. Its unit is Henry. —. 1
Usmg the relation for mutual inductance, show that S.1 unlt of V.uuﬂ' |mluc ‘ane |s'
VsA™.What is the common name of this unait? 7 N

1€

N |

Relation for Mutual Inductsiice M -em/l =

Y “h/

AI /\ LA e
u '> | umt nf nwnul .nductance is

Vx>
(Als) A
= V.As

Define Henry.
It is a unit of inductance defined separately for self-inductance and mutual inductance as
follows:
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(42) '

LS

(43)

Ans:

(44)

(45)
(46)

(47)

(48)

Ans:

{ {Lg..)
Ans:

“Self inductance of a coil is called one hennery if induced emf of One volt is produced i in
it when current through it is changing at the rate of one ampere per secons:

ie. 1H=1VA's . [

And ) - - N[O
“Mutual inductance of a peir of coils ig aid to 9¢ ohe henry, if; inducéd emf of one
volt is produced is secondary wh” curfentin prira: y >oil is\.chanying at the rate of one
ampere-pe Szeond.” \ AN

i.e. LFH-=1 VA™S :
Commun nane; Caminon narde 1or VA s is henry denoted by the symbol “H”.
.H=VAls
Wikt @re-tie 'dimen3|ons of mutual inductance?
A _ Y o pl
The S.1 unit of mutual inductance = VsA ™~ C SA
kgm’s®
-3 sA™
As
=kgm?s?A?

So, The dimension of mutual inductance = [ML*T A~
Write down four factors on which mutual inductance depends. LHR-2016 (G-II)
It depends upon the following
(1)  Number of the turns of the coils.
(i)  Area of cross section of coil.
(iii) Closeness of loops.
(iv) Nature of core materials.
PAST PAPER SHORT QUESTIONS

If number of turns in a solenoid is doubled, keeping the other factors constant, how does the
self-inductance change? LHR-2017 (G-I)
What are the dimensions of mutual inductance? LHR-2017 (G-1)
Define mutual inductance of the coils and also define its unit henry.

LHR-2019 (G-11), BWP-2019 (G-11)
What are factors on which mutual inductance depends?

SGD-2017 (G-I), FSD-2019 (G-1), LHR-2022 (G-11)

15.6 SELF INDUCTION == LA
Define self inductance, on which factors ficas it degend_— " * | (" \o~—=" "
Self inductance L, is defined as twe ratln )f the 1n1u~ ed 2. i tu th rat-e'of change of
current in the same coil.
It depends upon . \
(i) Theruinker of fums ol the m\
(ii) Thelcrpss-hectionalares) of Lol
(##)[The tole maserial—

itheduations given as L= mn’A

What is back emf
Mathematically, self induced emf can be written as:

A
At
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(50)  Why self induced emf is also called-as back emf2 ' LHR=20211G- I' 1))

(51) Define the term henry. Write henrv-iz, Skunits! \ SWL-2019

(52)  Define self-inductance and fits|unif. . RA/P=2017 (G u) MTN 2022 (G-II)

(53) On What factorawie Seifin 1L|ct°nc cf ¢ wnl ucpends'7 Explain briefly. DGK-2022 (G-11)

| Ei
~, (54) " WWrst arelis e use of Inductors in A.C circuit?
J | % AnS:  Tney behave like resistors because when current increases, the inductor opposes it and
decreases it to a required level.

(55) How the fluctuations of the output in D.C. generator is reduced.

Ans: The fluctuations can be reduced by using more than one coil. These multiple coils are
wounded around a cylindrical core to form an armature. Each coil have separate
Commutator and the output of every coil is obtained only when it reaches to its peak emf.
Thus almost constant e.m.f is obtained in the outer circuit.

(56)  Will the output voltage of a generator changes if its speed of rotation is increased?

Ans:  Yes, the output of a generator will change if its speed of rotation is increased according to the
following relations:

€ .
I= R ...(1)
As & = NwAB sin ([t)
So eq. (i) becomes
&  1=NOAB gn(ap)
Here “®” is the speed of rotation. If the speed of rotation of generator increases then its output
voltage also increases and vice-versa. _

(57)  Considering induced emf produced by A.C generator of loop resistance-R, corrglaze ™| | |
the instantaneous emf and max. emf. Also mstantaneous cuEent anu mRax| culrient. —

- " | 1 [.)C,'\.r? 17((: ”)

Ans:  The relation between instaiitaneous. 2inf and mmmum emfiiy

&=5,8In2r ft _ SR
Relaticn.hétwiearn -qstgn anenu: wmxpe ntlaie-hax. current
I = lgsiniz 1i 3
(5877 _llj-is;:i nquisf' agween élip rings and split rings. LHR-2016 (G-II)
J | __-;5';1; Chimutator is a split ring of copper placed on the armature of the DC machine to

-ive sign indicates that the self induced emf opposes the change that produced it that is
why ¢, is sometimes called back emf :

PAST PAPER SHORT QUESTIONS

1%,

provide connection from external circuit to armature. It acts as a mechanical rectifier to
the armature induced voltage or current.

Slip ring is a continuous thin ring of copper used to provide the DC supply to the rotor
windings in an alternator or single phase AC generator. For the two separate terminals,
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(59)

Ans:

(60)

(61)

Ans:

(62)

Ans:

(63)

Ans:

(64)
(65)
(66)

(67)
(68)

A J.; \ "-‘."'.9;' |

“NS:

two separate rings are generally used. Slip rings directly tap the AC power from AC

generator or send DC power to the field winding of rotor of the alternator- :

What are factors on which maximum value of emf mﬂm,e'i across 5 term. nal° (it

armature of an A.C generator desand? - £8D-2013

According to the relation ¢ inaxini=n value of eraf indlced qcross terminals of armature

of A.C. gercrator depends (por &) =NprE

(1) No: of turns of-thelchil '

(ii) Rotetirg speea of the\cci

()£ rea'of| thelcok

{il/3Stiengtn of external magnetic field

PAST PAPER SHORT QUESTIONS

Considering induced emf produced by A.C generator of loop resistance R, co-relate the

instantaneous emf and maximum emf. Also instantaneous current and maximum current
DGK-2017 (G-11)

15.9 D.C. GENERATOR

How does the construction of a DC generator differ from an AC generator?

The difference between AC generator and DC generator is that in case of DC generator,

split rings are used but in case of AC generator, slip rings are used instead of split rings.

Both are used as output terminals of the generator through carbon brushes.

Define D.C. Generator and D.C. Motor.

D.C Generator: It is an electrical device which converts mechanical energy into

electrical energy in the form of D.C current.

D.C Motor: It is an electrical device which converts D.C form of electric current into

mechanical energy.

Does the output voltage of a generator change if its speed of rotation is increased?

Explain briefly. (LHR 2013)

According to this relation &= N@AB output voltage of a generator is directly relate with

its rotating speed. So, by increasing speed of rotation output of a generator also increase.
PAST PAPER SHORT QUESTIONS

If number of turns in a solenoid is doubled, keeping the other factors constant, how does the

self-inductance change? 1-4R-2017(G=i1 | (Y f

Can a D.C motor be turned into a D.C generator7 What chanqee 3e | eqa'.eul to be| Lona LY
‘u‘l\'l_-._\.)17

Can an electric motor be used to derlve ah el=cmm gane.at)r Wufh he uutput from the

generator being used to oporafe_ ) motHdri prlun Vo 1 _ | BWP-2017 (G-1)

Distinguish tietwesr siip .'ir"gs'-fam};li" ings,, | MTN-2022 (G-I11)

How flufi'lj'ati"v.ws )f-.owtput cani b2 redudedin D.C generator? RWP-2022 (G-I1)

M| g; A0y CK MOTOR EFFECT IN GENERATORS
VHMt IS back motor effect in generators?
In generator, coil is rotated by some external means in a magnetic field and current is induced
in the coil. Now the magnetic field of magnet exerts equal and opposite forces on two sides
of the current carrying coil. These forces produce a counter torque that opposes the rotational
motion of the coil. This effect is called back motor effect in generators.
PAST PAPER SHORT QUESTIONS
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(70)

(71)

(72)

Ans:

(73)

Ans:

(74)

Ans:

(75)

(76)
(77)

(78)

(79)

(80)

PAYLI Y

If number of turns in a solenoid is doubled, keeping the other factors constant, how does the
self-inductance change? CAR-201715- :)
What is back motor effect in generators? | | FSD- 201¢ (Gi=i

15110 C. MOTOR

Give the parts and workihg priiicipie/of/ 5 C metor. /

Princigra:- When_ cyrienit tlows shrougi e-coily which i1s placed in a magnetic field, the
turning #act Is nroduced| n e Coilwiich is given by the equation; T= NIAB Cos0.
Thus cail ictatz; due tc taisitaryue.

fPart;:- It coiteinshe'same parts as that of D.C. generator.

4) i lnagnet b) Armature c) Split rings

¢) Carbon brushes d) D.C source f) commutator

Differentiate between motor and generator. RWP-2013

(i) Motor is a device which converts (i) Generator is a device which converts
electrical energy into mechanical mechanical energy into electrical
energy. energy.

(ii) The shaft of the motor is driven by (i) The shaft of the generator is attached
magnetic force developed between to the rotor and is driven by
armature and field windings. mechanical force.

Why does a motor draw more current when it is overloaded? SWL-2013

When motor is overloaded then value of induced current is greater and the greater will be the
value of opposite torque. In order to overcome it, large amount of mechanical energy is
supplied to keep smooth running of generator.
PAST PAPER SHORT QUESTIONS

Can an electric motor be used to drive an electric generator with output from the generator
being used to operate the motor?

LHR-2017 (G-1), LHR-2022 (G-I), GRW-2022 (G-1), RWP-2022 (G-I)
What is function of the commutator in D.C motor? GRW-2019 (G-II)
Can a D.C motor be turned into D.C generator? What changes are required to be done?

SGD-2017 (G-1) & (G-11), MTN-2022 (G-1), MTN 2022 (G-11). RxR-20224GA45 | (| |

When an electric motor such as an electric drill is beino-used, Iioe; alko adt 23
generator? If so what is the conseqlunnce of th1s’? AL s BWR-222Z(GAI)

mmﬁ Lim

What | Lack emfin a mc»t)r It 1s just started? What is back EMF, when motors
sed(ls Lp™ _

' th 2 ttart back emf will be zero. So a large current flows through it.

When motor speeds up, back emf also increases. Hence current decreases.

What do you mean by back emf effect in a motor? LHR-2012
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(86)
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Ans:

When coil of motor rotates between poles, flux changes and induced e.m.f is produced across
the coil which opposes the rotation of coil. This induced e.m.f is called heck &:m.f of maitor
and it depends upon the speed of motor. This effect is known 2s-hick-einfiin R10tors.

PAST PAPER-SHORT GUESTIONS, |
What is back emf effect inimotors? Z8NP-2019 (G-I, IMTT1-2049 (GH1), LHR-2022 (G-1)
Why the mgior is overloaded? (siveithaireascn. . MTN-2019 (G-II)
What iz miearit wy hack inotor effect in genardior? GRW 2022 (G-I11)

15.13 TRANSFORMER

Can an efficient transformer step up energy? Briefly explain?

In a efficient transformer

Power Input = Power Output

Hence, power remains the same, so transformer cannot step up the energy.

How is the efficiency of transformer increased?

The efficiency of the transformer is defined as

output power

Input power
The efficiency of a transformer can be increased by reducing the power losses. It can be
done by taking the following steps.

(i) Loop Area:

Core is assembled from the laminated sheets of a material whose hysteresis loop area
is very small.

(ii) Insulation:

The insulation between the sheets of core should be perfect to stop eddy currents.

(iii) Resistance of primary and secondary coils:

The material of wires of primary and secondary coils must be such that their
electrical resistance is very small as may ‘be possible.

(iv) Flux Coupling: :
Primary and secondary coils should be wound in such a way th;L i ux couphitg | | !
between them is maximum. —~n| | A N

What are two major power losses-n Trahs'{ormer'?" VWYL A

Two major power losses iif thansforsier are—, |\ VALY

(i) Powerlgss due to “Eddy quirenis”™)

(ii) Power \lossGue to H)&'rer,s@\w iChis" e energy expended in magnetizing and

derr.ag1>ti 1ng, tle ~are’m aterial in each cycle of A.C.

\What is' Wl km1 1 rmmple of a transformer? Explain it. SGD-2013
'Jt is Ibased upon the principle of electromagnetic induction (mutual induction) i.e. an
e.m.f. is induced in a circuit due to a current changing in a neighbouring circuit.
Distinguish between AC generator and transformer. FSD-2016 (G-1)

AC GENERATOR Transformer

Efficiency = x100
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(1) It is a device which converts (i) A transformer |sadeV|ceforconvert|ng\

mechanical energy into electrical the low A.C voltaqp 0~ high-—A C;
energy in the form of alternating voltage anc-vice ve|sg. \ '
current. - |||, 1 haced pon (the 'pri:‘lciple of
(ii) It is based upon the friiciple &t /if - | \el>ciromagnetic  induction  (mutual
magnzus flux liskea, with' & cail J indigiion) i.e. an emf is induced in the
chcmvs anesifis 'ncheJ |n 1 L circuit due to a current changing in a
‘ neighbouring circuit.
Wha th_ySU_r Aean by eddy current? RWP-2016 (G-1)

é s'maghetic flux changes through a solid conductor, induced currents are set up in closed
paths in the body of the conductor. These induced currents are set up in a direction
perpendicular to the flux and are known as eddy currents. It results in power dissipation
and heating of the core material.

Define step up and step down transformers. DGK 2015 (G-I11)
Step up Transformer

If Ns > N then Vs > Vp

A transformer in which voltage across

secondary is greater than that against primary is

called step up transformer.

Step Down Transformer

If Ns < Np

Then Vs <V,

A transformer in which voltage across secondary is less than that against primary is
called step down transformer

Why transformers are used in the A.C supply network? SWL-2016
A transformer is a device for converting the low A.C voltage to high A.C voltage and
vice versa.

Transformer doesnot work on D.C supply because polarity of D.C does not change. So,
there is no flux change occur and no current generate.

That why transfomers are used only in the A.C supply network. =\ (1

PAST PAPER SHORT QUEST!GH IS ™ N | e St

In a transformer, there is no tranffe; of charge 1! ‘oin e pr.rnary to thl: Jccondary coil,

how is then the power traniferredr | | [ () \_DGK-P0T (G-11), SGD-2017 (G-1)
Cana stenit]p traqef.qr*.ner.ihc'r-éa:?Kt}ne‘wvw' levei2-Comment.

\ | s SWL-2017, DGK-2017 (G-1), LHR-2022 (G-11)

What isitrersformer? Vi !hqf*s its working principle? MTN-2019 (G-I)

s Sl 1gu Ish ,\_ (. generator and transformer. LHR-2022 (G-11)

'_I'Johf.u. trie power losses in a transformer can be minimized? GRW-2022 (G-I)

Four unmarked wires emerge from a transformer. What steps would you take to
determine the turns ratio?

GRW-2022 (G-Il), MTN 2022 (G-11), DGK-2022 (G-1), DGK-2022 (G-II)
Who can we improve the efficiency of a transformer?MTN-2022 (G-1), DGK-2022 (G-I1)
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(99)

(100)
(101)

(102)

When the primary of a transformer is connected to the A.C. mains, the current in it. (a) Is

very small if the secondary circuit is open, but (b) Increase when the se oudary cirgvitiz | | |

closed. Explain these facts. _ —TN, .' | BWP- 2012, (Gizi
Describe practical use of step up Trensforn‘er, . | | 5" -_BW;?- 2022(G-1)
Can a step-up transformer iricrease $ke power izyve)? =xplain with el ation?
: | L TRVYP- 2022 (G+il), RWP-2022 (G-I)
What Es'r'}lqar..t emc oncy or tra"ls or'T °r/ Viiite Tew steps to improve the efficiency.
' RWP-2022 (G-II)

L
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