X
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\

ELECTROMAGHNETIC INDUCTION

'J-:I-':---I-h“- -—

TEOPIGALIMUBTIPLE CHOICE QUESTIONS

NI - KIPS MCOS

[ %' ' Induced emf and Induced Current

.,-r & llil.li

1) 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
2 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
3) 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
4) Induced current depends upon
(a) the speed of the conductor (b) resistance of the loop
(c) bothaand b (d) none of these
(5) The induced emf leads to an induced current when the circuit is
(a) open (b) closed
(c) bothaand b (d) none of these
(6) 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 motlonal emf
@) The induced current in the loop can be increases by . i _
(a) moving the coil faster ~(b)usina.a ;uonger rnar'|n i fie I b

(c) replacing the loop by a cnil of rnany turrts () 4l of tiege
PAST PAPER I\,!PQS ' '
(8) If we make lhe magneure, fielt sfrongf r, the varue.si-induced current SGD-2017 (G-11)

(a) decransed) | - AN ~(b) increased
(c) vanizhed 10 4L L LS (d) kept constant
(9) .~ Emris md Jred due to change in: SGD-2022 (G-1)
o [ [N @ olesirielux (b) magnetic flux
;J' J\ {¢) electric potential (d) electric current
s (10)  Electric current produces magnetic field was discovered by : MTN-2019 (G-I)
(a) Faraday (b) Maxwell
(c) Oersted (d) Lenz
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(11) The emf induced in a coil which is rotating in magnetic field does nof acpend exny
a) Speed of rotation (b) Numbers of turas of ¢l
g [
u\/lotmnai EMi-
(12) Thee.rs: .‘ produged in'a canductor whiie movmg through a magnetic field produces
a current it tne corducior, s current is called.
(@), pidyicurnent ' (b) Drift current
r \{q)n1 GLted current (d) All of the above.
(.3} Alternating emf is produced by rotating a rectangular coil of wire in
(a) magnetic field . (b) electric field
(c) conservative field (d) gravitational field
(14) The magnitude of motional emf is given by
(a) e = -vBL sinf (b) e =-vBL cosb
(c) e=vBL tanb (d) e = vBL sinf
(15) The unit of emf is
(a) ampere (b) volt
(c) weber (d) tesla
(16) The motional emf depends upon
(a) strength of magnet (b) length of conductor
(c) speed of conductor (d) all of these
(17)  The unit of emf is same as the unit of
(a) current (b) potential difference
(c) capacitance (d) inductance
(18)  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
(19) When a conductor moves across a magnetic field, an emf is set up. This emf is called _
SGD-2017 (G851 |
(a) variable emf (b) constant emf ~1 L]
(c) induced emf ~{(d) back emf. 0 n =
(20)  The motional emf depends uponiiie | | = | 11 () 4 \SGE=2017 (G-1)
(a) length of conductor | () speed ofl el nductor
(c) strenqth af magnet \ A/ (d} oll ofth Ebe '
(21) A metal fretervad ismovi, 1g at “the spm 9F0.5 ms™ in the direction parallel to a 0.5
T, maghetis field) ems \HI|| he ' LHR-2022 (G-11)
(2) 525V 1 L (b) 0.5V
(oM EZEe \ A = (d)0.125 Vv
{225 “A'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)
(@) 1v (b) 0.25Vv
(c) 0.5V (d) 0.6V
(23)  The motional emf depends upon . RWP-2022 (G-11)

ENTRY TEST MCQS
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(a) length of conductor (b) magnetic
(c) speed (d) all of these
ENTRY TEST MCQS - .
(24) A 50 cm long bar AB is moved with a spsed! of 4 riir amagnetic fleld BT as
shown in Fig. The emf genaratec.is. by

E L 14 - I
@ o\ (0002 v
[ a0 0S vV (d)0.04 VvV
(75} 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

P( X XXX
XXX X
E XXX X
XXX X
Lxxxx i
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.M.F
(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

(c) Kirchhoff’s Law {d) Ohm’s Law ™, | | ¢~ -
(28)  The Lenz’s law refers to induced mrrents gndmct tinduced™, | L

(a) field \ N (t) magneis fluy

(c) emf_ RYFAR! {d} orie ot these

(29) In thé.r blatior e ,_\| A9 'rhr neﬂc tlve sigi snows that the direction of induced emf
Ity

is stich dhetiit mpo«es the!
. (e; Shange fri agiietic flux (b) change in electric flux
[N S {d)0bta'aand b (d) none of these
(b}  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

131



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 physicist
Lenz’s law is in accordance with the lawui conservaticin ot |
(a) mass ) (n) momentura |
(c) energy (C)chiarge’ |
- - PASTPAPER MCOS
Lenz’s Taw déals withithe: | | — GRW-2019 (G-I)
(2) [nagnituce o7 indused current (b) direction of induced emf
¢, Alrestion, i induced current (d) magnitude of induced emf
Emr is 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 AA—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 e | RNEP-2022 (G
(a) current o) voltage=". "N N [ O \o~—
(c) energy L (4] @il of dhiese \ "

- ENTEYV TEST MTOS f
A coil of vizitie is arrargad 'with s plene nerpandicatar to a uniform magnetic field
of flux-derisity B, wher the rediuz. of the-coii increases from r to r; in time At, then
what isithiz\eriyi irducadi ir, the coil?

Y ﬁa_B_(zzf/ o b) nB(rz—rl)2
MR- At At

B(rf—rf) nB(r22+rf)
) —— (d ———2
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 iy A & =5t in'B '
b Induced currents in A & E areliie ti( Same Civection

Toul] dunapesif- 248 Srdinioridoste diteerions

(d) Cur Vnt Isitadiicadionly in Band.2si inA

RN C I HBIL 50
NI Self Induction and Mutual Induction
(44) The phenomenon in which a changing current in one coil induces an emf in another

coil is called
(a) mutual induction. (b) self induction
(c) magnetic induction (d) none of these
(45) One Henry (H) equals
(a) Vs A (b) Vs A?
() Vs Al (d) Vs A
(46) The phenomenon in which a changing current in a coil induces an e.m.f in itself is
called.
(a) Mutual inductance (b) Mutual induction
(c) Self inductance (d) Self induction
(47)  Self inductance of a coil depends upon.
(a) Number of turns of the coil (b) Area of cross-section of the coil
(c) The core material (d) All of the above

(48)  Inthe 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.
(49) The inductance of a closed circuit with a magnetic flux of 1 weber per ampere

(a) 1 volt (b) 1 henry

(c) 1 ampere (d) 1 Joule (] AR
(50) In A.C the inductors behave like _ R LR N N = sy

(a) capacitors \ o (I resistors \ -

(c) insulators ' (a) trmclsta S
(51) The muuial mdurfame \M) ban be e! <prt%ed by

(a)M‘Ai-,7 » ) (b)M‘Al/

| //At AR

NNA Dz

W Al Al

(52) 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 (b) 1volt
(c) 1 weber (d) 1 ohm
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(53)
(54)

(55)

)
(57)
(58)

(59)

(60)

(61)
(62)

(63)

(64)

2 "IG‘%‘-"

(66)

Self inducting coils are called

(a) inductors (b) conductors
(c) insulators (d) semiconductors—, |
Self induced emf is also sometimes callec '
(a) back emf (), variable et
(c) motional emf (c)'ali of these
The relﬂttur for the °c Hirduetance ¢l the col! s
Mg T . _ 19
@ L || (VL= o=
.tc\Lfi\'— - (d) L=—
ip N¢
Unit of inductance is
(a) henry (b) Vs A™
() Qs (d) all of these
The unit of ratio of self inductance to the mutual inductance is
(a) henry (b) tesla
(c) VsA (d) no unit
If the wire is wound on an iron core its flux would be
(a) remain same (b) decreases
(c) increases (d) zero

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
Self inductance of a coil does not depend on

(a) nature of material (b) current

(c) magnetic flux (d) bothband c

PAST PAPER MCQS
Mutual induction has a practical role in the performance of the  GRW-2019 (G-II)

(a) motor (b) generator
(c) choke (d) transformer
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 .
A direct current of 5 ampere is given o orimary, ¢uii thmn tie mltdge P’cﬂ"‘ped
across secondary coil is _, iR N RW-2022 (G-11)
(a) 5V \ L (bY AR L\
(©10V— 7\ VO g e
One of ‘4o apn'iic =0ns of mut sial induttivi is: FSD-2019 (G-I)
(a) Choke' 1\ 1= (b) Rectifier
(C)Rheostat| |\t (d) Step up transfer
R L_ riductance of a coil can be increased by using SWL-2017
\Q) air as core material (b) iron as core material
(c) copper as core material (d) bismuth as core material

The practical application of the phenomenon of mutual induction is.
MTN-2022 (G-I)
(a) electric motor (b) transformer
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(c) A.C generator (d) D.C generator
(67)  Unit of self-inductance is: LHR-2021 (G I) 1LHR-2022 (=1
(a) Weber (b) Henry )
(c) Tesla ] gd) Farag N
(68)  Henry is equal to.
MIRPUR(AJK) 2017, DGK! 2037 1C- 1) LHR- 2019 (;--l*) "SD 2119 (G-1), DGK-2022 (G-11)
(@) VSAH _ AbLVETA
() visas | L LT : (d) ViS'A
| 'ENTRY TEST MCQS
(69)-~ AR ihducton cn' uf inductance L is divided into two equal parts and both parts are
, \UhirrieGted 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. .,
@ U, 5 LI (b) U, 5 LI
1., 1, .,
(c) U, 5 L1 ) ' (d) Um 2 LI SN ) -
(74)  The work stored in the indyctoras) . | A
(@) KE n \ (K)P.E. |
(c) nucteai energy. .- VWL A {d},CheriiiCal energy
(75)  Anexps sstion| for aner, aqy onns.fy i9.0IVETT DY
| ;. )
RPYTRE (ARRE (b) umzl[B_j
AR ) 24,
| : )
© 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)
@81

(82)

(83)

(84)

(85)

™ Hluu(*h it isaeritten as

(c) gravitational field (d) all of the these
PAST PAPER MCQS _ ~ {1
Energy stored per unit volume in magnetic field is called: | LRIRI204T (GAB
(a) electric flux ) "{b) energvdensity, . .
(c) work (d, power’, \
When current flowing thi ough ar g uctcr 5 duulem tneirenergy stored in it
becomes Y GRW-2019 (G-I)
(a) halt | T . (b) four times
() one fourih || A ) (d) double
R e nergy staras ininductor is: LHR-2021 (G-1)
2
\,l) 5 LI (b) 5 LI
1 2 l 212
(© 5 L1 (d) 5 L1

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
Which type of energy is stored in inductor? RWP-2022 (G-I ="
(a) electric energy (b) magnetic energy =
(c) potential energy (d) gravitationzat-es nem;, | _

ENTRY TEST McQs5 | S

A coil of 10 H stores enery'80 J vien currer BAAl flcv*rs ahrough it/ What is the energy
stored if curtent decreased | o 2A70 0

@ﬂm-'.r=-- .~~-'.®HM

()10 TRLR LY e (d)2517

Enexgy | densiy; cf la cGit’ havmg n turns per unit length and | current flowing

Bk (0) 572
2 (0]
1nl
(c ) —— (d) None of these

0
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(87)
(88)
(89)
(’,r.»(}).

(91)
(92)
(93)

(94)

(95)
(96)

(97)

Alternating Current Generators _
A device which converts mechanical energy into electrical esergy i catied

(a) motor ) { (b) inducicr

(c) transformer (4, cyrren qeneuator

The principlle of an electric qe ierater is/basen on

(@) Faraday’s law TV (b} Codlomb’s law

(C) Ampeze’s low \ - (d) Lenz’s law

The workirig ot A.C ger’ pracor is based upon the

(as¢lf indycticr, (b) mutual induction
' (0)2 lettromagnetic 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 e
Which of the following is not present in A.C generator? GRW202245 (15, ) !
(a) Split ring _(b) Carbon brushes™, | [“ | |1 -
(c) Magnetic field - @)V ArrEre o L L e
If the angular frequency S A C generaiur murea&nd 10 tolible, the time perlod
would become. BYFAR! - L SGD-2022 (G-11)
(@) half™ (h} doudle
() %time. ALV VA (d) 4 time

“t

| | 1 A2 generator | = |, 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 _ 20
(99)  The diagram shows how the e.m.f. of a simple generator \aiieq witii-time. "Wha? is
the frequency and the maximum value o7 tne e mi7 \

S0 L Freeicy 7 Hz Maximum e.m.f.
[NV ' 2
NI 200
o 0 4.0
© 400 2.0
o 200 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 zerz-. 5 || ALY
(104) The brushes used in motor is made of | - T 1 R e’ L
(a) carbon \ o (hysteel ' -
(c) iron | ' (oY cogper | !
(105) The dtiT igrenice hetwsen AC | qe. mr at( IS & i [».Cnotors in constructlon is that
(@) spliFvings) | o L . (b) magnetic field
(c) carbun'brughies | | L (d) Commutator
(106}~ A ‘@ hergtar ririang in reverse is called
N\ |\l former (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
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(109)

(110)

(111)

(212)

(113)

(114)

(115)

(116)

117)

(118)

(119)

(120)

(121)

(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 )  {b) cher=zicaierergy:
(c) light energy (1) hea L energy |

A dynamo converts

(a) electrigal\energy into-mechidnical ehergy \b; In‘nChaIIICEd energy into electrical energy
(c) magnstic eriergy Intc eizntrical eriergy—-(a) heat energy into electrical energy

For ele| str nl.mnq weiuse | -

(2) E 3ourre Ll L (b) A.C source

(o) ')uth ¢ and-o (d) none of these
.lhe-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-1) =,
(a) armature (b) commutators =y
(c) slip rings (d) source of emf <, | R LT N
If the Motor is overloaded, then magnltude of haskiemf: " ™ [;V‘J.'{.-z 3 G-11)
(a) Increases _ " (b) Decredses), LYY
(c) Remains constant - \ (o\ Becomes zor¢—

The only, |1|1‘erenr‘n_ Betwern! 1“hf conttru:t onof-A.C. and D.C. generator IS:
L. MTN-2019 (G-1I)

(@) Carbor 3m' he,s R ' (b) Commutator
(ﬂ\ C )|I ARIE R (d) Magnetic field
N
"8 gevice which converts electrical energy into mechanical energy is. BWP-2022 (G-I)
(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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(124)

(125)

Topic 15.13:

ENTRY TEST MCQS
The back-emf of a motor when it is just started

(b) Remains same [
(c) Maximum ) { (d) Nonewt these

The coil of D.C motor is connected 'with

(a) A.C supply . | b)) D."zsg‘n ol
(©) Sliprirgsl _— "\ Y e

. ~ Transformer
(125, % Trar steriiers work on the principle of
| {a) 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 (b) power input < power output
(c) power input > power output (d) none of these
(130) The efficiency of a transformer is given by
(a) efficiency = _Input power %100
Output power
(b) efficiency = wxmo
Input power
(c) efficiency = Input power x Output power x 100
(d) efficiency = Outputpower 1
Input power 100 — ] ([ _
(131) Transformers for domestic use step dowiithe vol’rﬂ']f RN B > \o~—~""
(a) 220v . L (), 250V 4
(c) 440V o Vo oy
(132) The logs-¢f power.in transforime rs'cars, be reduced-oy
(a) usirig “amiriated: shne*s 0 aloreaateriai
(b) decrvasirg th résistance ofs e 00|Is
~ (Cpploper o m‘l ag of primary and secondary coils
|| dgall'st iese
(135) In step down transformer
(8) Np > Ns (b) Np <Ns
(€) Np = Ns (d) none of these
(134) Transformers work on
(@ A.C (b)D.C
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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 the *ransf

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

The transformer in Whlch \,o'[agL aclous secgndary fe

is called
(a) stepGuvn It ar.sTormc r
(c) I<eal transfprmer)

(d) none of these
ien

| (b).ironcore

(cd) steel
1258 tnarI tne primary voltage

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

PAST PAPER MCQS

' \//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-,

same. .
(@) Currpny |
(), Vpltage! |

-\..I d4

If step LR ra 1sformr=r J.Ubo/ erficis eni, the prirnary-an

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

(b) 6V
(d) 10v _ S(
.I [IViTN-2022 (G5

-

{b) conservatien cf charge [ & D=
¢ (¢ mutal incuction :

< secondary windings would have the
DGK-2022 (G-1I)

(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 (erif = 1.5V g,
connected across the primary. The voltage across the seconsary |s:

@3V 'c')g 0.75%
(© 15V ﬁ ) Zproil
Frictional losses in transtormer are:

: v (b} 25

(c) 10% ! R (d) 25%

ANSWER KEYS
(Topical Multiple Choice Questions)

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

wllelleli:llviiliwib-dlelelelp Al livliolAlellllwiis:]

HI@TOOIOIO|m@O|OI>m@>IO0 WO g|>w

> |m|>|>|wlo|o|o|o|o
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(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. - N TR |

(if) Moving the loop faster. i Y N[O —

(iii)Using the coil having large number of thrris| ' : —

Define induced emf and inaucesr ¢urrnisy | VAV YW SWL-2015

When a-logp of wire isioviea ACr0Ss a mawetln relgl-an emf produce in a loop which is

called irdiuicel 8mf,
. LY IR= Shnstant

This [coristarit 15\ca’led-induced emf. The current produced due to induced emf is called

inddced current.

~ame 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:

(8)

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

(iv)When a coil placed in the magnetic field of electromagnet. o —
Write two methods to change flux for eIectromagnetlc inductisi., | | +LHR-2014
Method 1 | |

An induced current can alse be ganeratef‘ Jy o] ti tmg con i magnewc fieid. ThIS is the

basic pr|n0|ple of electrlc gen'-‘rr w

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.

---bu.I

_________________

n
Swilch '.I!
closed

Figure (a) Figure (b)

L,,_ s
| I
1E1508UY

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 ir flux induces: '

an emf. Greater the rate of change of flux, the larger is the mduoed eris I—'tnce relajive |
motion between the loop and magnet causesnduced F-rr‘ - 4

Can an electron at rest be set in rrotuon with a m.ag 1el Eipl al o :,CD“' 2016 (G II)
No, an electron at rest be se* in-rotior vaith a madne. he' ause mag netic force act on a
mOV|n0rh1rce e N T T U A N N 4

By usiriethat refation: |~ YRR

\\ 4 {vxB)

| L= E=quBsing
V=

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

(9)
(10)

(11)
(12)

,_q._
5
S

(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 called-iectromagngrie,
induction and the current produced in this way is termed as ind:iced Surrent.

PAST PAPER.SHOIR1 Ol IEGTIONS

Define electromagnetic inauetion. § . MIRPUR (AJK) 2017
Does the induced emf in ag IrLL it denend ¢n the vesistante-of the civedit?

- MIRPUR (AJK) 2017
Name foul; Lnetnods to ploauselinguced emf. BWP-2017 (G-1)

\Aridh two mﬂthcd‘ in2wvhich current is induced in coils.

N MTN-2019 (G-11), GRW-2022 (G-I1I)

Define 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

=vBL
=0.5x0.25%0.25
=0.03125 volt
Show that the terms € and vBL have same units. FSD-2012
Asunitof gis JCl=v
and =vBL
=ms? (NA'm?) m
Nm
As
=Jct
=V ] o .-. 'I f
So, units of & and vBL isvolt.  — Ve T OV AN WL
What is motional emf? State, the fazzors it f'*e;ié"ms up(Jr" VLT RWP-2019 (G-

The emf induced by the rmtlon a{ a,%0. 1dm tor agross.a magreuc field is called motional emf.
Factor’s) | | — s

(i) Lenpth) of 1h= roa Y-

() Strergth'of 2 3 ‘terna-imagnetic field

[ Spakc-i 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)

2|

(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. RVWi2-2018H3-5,
A metal rod of 0.25m is moving at a speed of 0.5 ms™ in a directi )n pergeniicular s
0.25T magnetic field. Find emf produced it the rnd - BWR-222271G-1)

LS 3 FABABAMY LARLAN 'MM

State Far' Ma 7is iaw cni Lenz’s 2w,
Farada'”’s law: Tie average emf induced in a conducting coil of N loops is equal to the
negajive nf'tne réte at which the magnetic flux through the coil is changing with time.

Y att ematically Faraday’s law can be written as:

VAL

[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-11), LHR-2022 (G-1), MTN 2022 (G-I)
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), R\AP-2022-(G=i3~ | 1 |

Is it possible to change both the area of the loop and the magrstic TI'E,h,. nassing .tI.jrbugh.
the loop and still not have an induced emf in the locs? Explaintrier y [ & -

-

EH-2017 (), TAR- 2021 (G-1)

Show thar cmf and 7&? ravp the saite 'JI’IJ'[S r. “‘"uw that mouced emf and rate of

change 5P u> had the' same: E-_In_rt. ='DGK-2017 (G-1I) , SWL-2017, SGD-2017 (G-11),
L HR-2017! (J I,, L HR:2621 (G-11), LHR-2022 (G-I), BWP-2022 (G-1)

Paus theiiduced emf in a circuit depend on the resistance of the circuit? Does the

induced 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:

How does Lenz’s law explain law of conservation of energy during phenomenon of
electromagnetic induction? 2012 2Gi3
(i) Lenz’s Law is also the statement of law of ] Y.
conservation of energy. In the fig when rqa-is mover
towards right, induced current is ffGwing n thelohp
in anticlockwise direction., We knn vthit the Wdreh ¢n |
a current carrying conductcy i = 3= 311,

(ii) Aczofding fo'the i ght hln(“ ruie dirgction ot F

opposm te . \&n _ex_temo.l_tcwe is equal and opposite
o &, must| neasplied. This pulling force gives the

“eNeryyTor 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. —\
Usmg the relation for mutual inductance, show that S.I unit of r*.u,uA' induct e |s' '
VsA™.What is the common name of this unit? 0 5] . -

[ | -
T

Relation for Mutual Inductsiice M !S-M = .8 1A
{1 | L V4
~ % . A
_ @\ \rRT -
ARG
~, 90,5 I ursit ofn-u‘ual mductance is
WA
N V__vis
(Als) A
= VA

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

2.nS:

(43)

Ans:

(44)

(45)
(46)

(47)

(48)

Ans:

“Self inductance of a coil is called one hennery if induced emf of One volt is produced in
it when current through it is changing at the rate of one ampere per secor‘" /
ie. 1H=1VA™s . -
And ] i SN |
“Mutual inductance of a pair of coilt iy aid to »¢ one henry if/indwced emf of one
volt is produced is secondwy wh” curfenitin prirnary Soillis: P“.angl hg at the rate of one
ampere-pe; Szeond.”

ie. 1H=1VE S
Common A e mnon narie 1or VAl is henry denoted by the symbol “H”.
- .H=VA's
Vst aredne 'dimen3|ons of mutual inductance?
. _ MY 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-1), FSD-2019 (G-1), LHR-2022 (G-1I)

15.6 SELF INDUCTION L
Define self inductance, on which factors fices it depandl~ N | [ & LO—"
Self inductance L, is defined as the) ratln of *ne induy ed B, i 16 th rat-;— of change of
current in the same coil. - \ ’

It depends apgon -

(i) Themumter of+ ums ol 11e mn

(ii) The\cross-bectiohalas () of-Loli.

(ii1)[1he tolg\maieriar.—

| Uitsduatians given as L= mn’A

4)
Ans:

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

A
At
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(50)
(51)
(52)
(53)

(54)

(55)

Ans:

(56)

Ans:

(57)

Ans:

(5857,
/] \asd

) [ 1%, s

-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 [

Why self induced emf is also called-as back einf? u LAR=20214G-1, 1)
Define the term henry. Write\henrv iz SFunits,, o \ SWL-2019
Define self inductance andits\unif. | B RM/P-2017 (G i), MTN 2022 (G-II)

On what factors e selfin 1t|ct°nc of & coilgepends? Explain briefly. DGK-2022 (G-11)

RLSiZEN

—_—

Y STORED IN AN INDUCTOR

Wit arelis e use of Inductors in A.C circuit?

Tney behave like resistors because when current increases, the inductor opposes it and

decreases it to a required level.
15.8 ALTERNATING CURRENT GENERATOR

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

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.

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

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

As & = NwAB sin ([t)
So eq. (i) becomes
& | — NwAB

sin( at)

13 ”

Here 1s the speed of rotation. If the speed of rotation of generator increases then its output
voltage also increases and vice-versa. .
Considering induced emf produced by A.C generator of loop resistance-R, correlate
the instantaneous emf and max. emf. Also mstantaneous cuzient and max| curient

i . = ' DER2527 G-11)
The relation between insta;itaneous :‘--’nf.and m'aximum '._::'fnt'. 14

&=5,8in2r ft ,
Relatlt,n hétwear I"stgn arnju f‘um nt ang-nax. current
I = 15sin? i )
_llltu inquisk; asoween sllp rings and split rings. LHR-2016 (G-II)

“Chimmutator is a split ring of copper placed on the armature of the DC machine to

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)

W69 |
2\NS:

\Wtiat is back motor effect in generators?

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 induted adross 'te‘rm.nals (%

armature of an A.C generator desand? ' ' ‘5D-2013
According to the relation ¢F inaxin:m yalue ofiemf induced acmsc terminals of armature
of A.C. gencrator depends ypor /& =N ohE :

(i) No:-afjurns ofthelcwil! |
(i) Rotuting spreea of tiecCii
(1A realof the'coi

“(ilv;Strengtn 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? LHR-2017(Geiy |
Can a D.C motor be turned into a D.C generator7 What chanqee are | equ'.eul tO be/ ¢onz?

" S e—2017
Can an electric motor be used to derlve ah el=clm ganerat)r Wufh he uutput from the
generator being used to opora*e S mOtHrT prlun A | BWP-2017 (G-1)
Distinguish betweer.siip rirgs and split vings.,, = MTN-2022 (G-I1)
How fll_uuatl’) 1S )T olitput,can b2 reducedin D.C generator? RWP-2022 (G-I1)

. K MOTOR EFFECT IN GENERATORS

E n

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)

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

self-inductance change? _ AAAR-2017HG-0,

What is back motor effect in generators? || FSDA201¢8 (G-
15.11.Chipzoe] -

Give the parts and workiagpriiicipig|of Ui C| me tor.

Princiste:- When curieiit flows throuih &-coil. which is placed in a magnetic field, the

turning =¥fact is producad, n e coil-winch is given by the equation; t= NIAB Cos0.

Thus cail iictatzs due, tc tais targue.

Part):- It cohtains-the'same parts as that of D.C. generator.

L 2) FirlUnsagnet 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). RWR-20224GA15. |

When an electric motor such as an electric drill is belnn L3ed. 1Io=s Halso adt 253
generator? If so what is the consequpnce of! th1s’? 1) V5 Y | BYYR-D Z[(G )

mmw T..ii..nm

What | Lack ¢mf na ”not)r I-ic1s just started? What is back EMF, when motors
sietds up™

A .*F_\} Ta, ‘oack 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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Ans:

(81)
(82)
(83)

(86)

Ans:

(87,
: .‘IlJ_:":';Z

(88)

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 beck e.m.f of ragtor,
and it depends upon the speed of motor. This effect is known zs-hack.el nfiin: .mto*s

PAST PAPER-SHORT |\ GUYESTIDNS '
What is back emf effect inmntors? F3NP-2919 G-I}, IATTI-2049 (G1), LHR-2022 (G-I)
Why the mgior is overloaded? (5ivethereascn. | “ MTN-2019 (G-II)
What iz miearit wy hack nGHr effett 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 fux coueling,
between them is maximum. : \
What are two major power losses- in TransnormeL 2
Two major power losses iif transfor= ‘e are
(i) Powerloss due to “Fdd/ currents” ,
(i) Power \lossGle o H)&'rer Sisy, wh 10\ 15 ihe energy expended in magnetizing and
demiagnztizing, tlhe . ~arem aterial in each cycle of A.C.
\Whalt is woikinggrirciple of a transformer? Explain it. SGD-2013

Efficiency = x100

1t is based 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
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(R9}

15..1\\:

(90)

Ans:

(91)

Ans:

(92)
(93)

(94)

(95
PO FON | N

7)

(98)

(1) It is a device which converts (i) A transformer isadeviceforconverting\

mechanical energy into electrical the low A.C voltane~10 hlgh A C;_
energy in the form of alternating voltage ang-vige ve|se. '
current. - Lfii'," i 1s paged wupon [the “wiirciple of
(ii) It is based upon the priciple st /if I | \el>ciromagnetic  induction  (mutual
maaonzis flux liskea vith' & ¢eilV 0 | indecion) i.e. an emf is induced in the
chiarqges an e so.f s indu,ce_u' in A\ circuit due to a current changing in a
‘ neighbouring circuit.
\_Nﬁé t dc, your i—arTby eddy current? RWP-2016 (G-1)

Al niagnetic 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 <N,
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. _ , _ _
PAST PAPER SHORT QUESTIONS "\ /| | ™

In a transformer, there is no tranffer of charge fl ‘o e primery-to thl: Jccondary coil,
how is then the power traniferred | \ DGK-P027 (G-I I) SGD-2017 (G-I)
Can a step; up trancfrw.nen incie ahetwe powsi levei>-Comment.

= SWL-2017, DGK-2017 (G-1), LHR-2022 (G-II)

What is trcrlsfc»rm(r Vi !hqf*s i working principle? MTN-2019 (G-I)
Distinguy sh A Lgenerator and transformer. LHR-2022 (G-11)
ot power losses in a transformer can be minimized? GRW-2022 (G-1)

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 secaiigary cirsuiiis,
closed. Explain these facts. | BWP200Z (=R
Describe practical use of step up Transforn'er’ [ - BWR-23221(G-I)
Can a step-up transformer irinrease tha power izye)? =xplaij with eijuation?
: YA L RWYP=2022 (CHil), RWP-2022 (G-1)
What 5 miart by-efiicienay of transformer? it few steps to improve the efficiency.
aln ' \ ' RWP-2022 (G-11)
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