SET 4: Electromagnetic Induction

(deTgFhTT Y07

1. Faraday's law quantitatively gives:
$Hs F1 FTH IRATCHS T & ST B

a) Direction of induced current
b) Magnitude of induced emf

c) Both direction and magnitude
d) Energy loss

2. Magnetic flux through a closed loop can change due to:
Teh §¢ ofd & HICIH ¥ Fahrg Fordq IRafdd & Hehal & HNOT:
a) Change in B

b) Change in area
c) Change in orientation
d) All of these

3.1 Weber = Volt-second:
19 = diec-Ahs:
a)l

b) 1

c) 108

d) 1078

4. Induced emf e = -d®/dt. For constant rate of change, e is:
IR f3.ar.d. e=-do/dtl IRTIAA T AT X & T, e

a) Zero

b) Constant
c) Increasing
d) Decreasing

5. Lenz's law can be understood as:
oS &7 [ gHsT ST T &

a) Law of inertia

b) Conservation of energy



c) Conservation of charge
d) Newton's third law

6. When south pole of magnet is moved away from coil, induced current produces:

S gEaeh HT ol Ya FHell F g of ST Sl &, IR URT Icheol Al &
a) North pole facing magnet

b) South pole facing magnet

c) No pole

d) Alternating poles

7. A coil of 200 turns has area 0.02 m? in field 0.5 T perpendicular. Flux linkage =
200 ORT T Sl HT &Thel 0.02m? 0.5T&F H FFIAd| FoIFq FUA =
a) 0.01 Wb

b) 2 Wb

c)2 Wb

d) 0.02 Wb

8. Self inductance L = NO®/I. For given |, if N doubled, L becomes:
TIRhed L=NO/I| QT 91w 1% faT, afe N o X feam S, Lgr Sirem &

a) Same
b) 4 times
c) 2 times
d) Half

9.1 Henry = 1 Weber/Ampere. Also = 1 :
18T = 13/QfFR| I8 & = 1 :
a) Qs

b) Qs

c) V/A-s

d) J/A?

10. For long solenoid, L = pon?Al. If length doubled (keeping n same), L becomes:
o aRefaer & AT, L= pon?all IfE Jers gl T & ST (n TAT @A gU), Lar

ST &
a) Same
b) Double
c) Half

d) 4 times




11. Mutual inductance M = No®,/1; = Ny@4/l. It is:
3-|o-~L|\|o-~L| Q{thd M = Nz(Dz/h = N1q)1/|2| Z[g %-:

a) Different for two coils
b) Same for both coils

c) Zero always
d) Negative

12. Energy stored in magnetic field per unit volume = B¥(2uo). For B=0.02 T, u =
YrFahg &1 H YT Tehich 3R HRId Foll = BY(2u0)| B=0.02Te T, u =
a) 1.6x10™* J/m3

b) 1.6x107% J/m?

c) 3.2x107* J/m3

d) 8x107° J/m3

13. Eddy currents magnitude depends on:
A URT3AT &1 IRAT 1R e &

a) Rate of change of flux
b) Resistance only

c) Voltage only

d) Current only

14. Induction cooking is based on:
OROT Ffehar ITEMRA

a) Resistance heating

b) Eddy currents in cookware

c) Radiation

d) Conduction

15. In AC generator, brushes are made of:
AC ST &, 59T & 8Id o:

a) Iron

b) Carbon

c) Copper

d) Aluminium

16. Instantaneous emf in generator e = NBAw sinwt. Average emf over half cycle =

AT 7 drceIfoier f.ar.9. e = NBAw sinwt| 3 I X 3ilgd [J.ars. =
a)o



b) 2NBAw/m
¢) NBAw/V2
d) NBAw/2

17. Back emf in DC motor:
DCHIEY H g fJars.:

a) Always opposes applied voltage

b) Opposes applied voltage when motor runs
c) Adds to applied voltage

d) Is zero always

18. Ideal transformer assumption:
3ee SHBAT AR

a) No flux leakage

b) No losses

¢) Windings have zero resistance
d) All of these

19. For transformer, I_p/I_s = :
aﬂ'q?\ﬁflT & &0 p/ls=
a) N_p/N_s

b) N_s/N_p

c) (N_p/N_s)?

d) V(N_p/N_s)

20. Hysteresis loss in transformer core is minimized by using:
B R A Ve gifel =geTad &1 STl § TgFd dih:
a) Copper core

b) Soft iron with small hysteresis loop

c) Steel core
d) Air core

21. Coil area 0.1 m?, 50 turns, B changes from 0.2 Tto 0.8 T in 0.2 s perpendicular. Average emf

Sl &F 0.1m? 50%, B02TH 0.8 TH 0.2 wFlad TRafdd glar gl 3ad

Fars. =

a)1.5V
b) 15V



) 7.5V
d) 30V

22. A magnet falls through a copper tube. Its acceleration is:
Teh Faeh Al T Aol ¥ fIRAT &1 FHRT ca’oT &

a)g

b) Less than g
c) More than g
d) Zero

23. Coil L=0.05 H, current changes at 40 A/s. Induced emf =

Sl 1=0.05 H, URT 40 A/s & UREfcid gl &1 IR faars. =

a)o.5Vv
b)2V
¢)0.125 V
d)8v

24. Solenoid: 800 turns on cylinder length 0.4 m, area 0.005 m?2. L =

IREATTeIT: 0.4 m SETS, 0.005 m? 81A%hel & Sofe IX 800 Bl L=
a) 8mx10™* H

b) 8rmx10~4 H

c) 4nx10™* H

d) 16mx10™* H

25. Two coils: M=0.05 H. If I, changes at 20 A/s, emf in coil 1 =

ar &sfardl: M=0.05 H| I 1,20 A/s & IRafdd gidr &, Fsell 1# faars. =
a)0.25v

b1V

¢) 0.05 V

d) 4V

26. Inductor L=0.4 H has energy 0.8 J. Current =

Wb L=0.4 H &I FaT 0.8) 8| URT =
a)1A

b)2A

c)4A

d) 0.5 A



27. Lamination thickness is about:
Jeolel AICTS o3I &

a) 1 mm

b) 0.5 mm

c) 5 mm

d) 10 mm

28. AC generator: 4 poles, 1500 rpm. Frequency =

AC AT 4 ¢1d, 1500 rpm| 3R =

a) 50 Hz
b) 50 Hz
¢) 60 Hz
d) 100 Hz

29. Transformer: V_p=220V, N_p=1100, N_s=220.V _s =
WCIF\IJ?{IT: V_p=220V, N_p=1100, N_s=220| V_s=
a)44vV

b) 44V

c) 1100V

d) 110V

30. Flux changes from 0.05 Wb to 0.02 Wb in 0.03 s for 300 turns. Average emf =
300 9T & ToIT Feerd 0.05 Wb & 0.02 Wh H 0.03 s H IRafdd giar gl 3iaa aars.

a) 150V
b) 300 V
c)100V
d) 600 V

31. Lenz's law experiment uses:

oIt & fAgd g 9T T g
a) Strong magnet

b) Coil and galvanometer

c) Battery
d) All

32. Self inductance of circular coil L o« N2R. If radius halved, L becomes:

el HSell T TN Loc N*R| A FFam amelr &3 & Sw, LgT Sirer &:




a) Same
b) Half

c) Double
d) 1/4

33. Two coils placed perpendicular have M =
ar Ssfordl eFead IWr a8 g, M =

a) Maximum

b) Zero

c) Some value
d) Negative

34. Magnetic energy density u = % B-H. For linear material, u =

TFIHIY 3ol Gelcd u=%B-H| ¥@«% 91T & AT, u=

a) % BH
b) % BH
c)BH
d) B2H

35. Induction heater works on principle of:
ST §1eY S &l ¢ fAguid 9T

a) Resistance

b) Eddy currents
c) Hysteresis

d) Radiation

36. AC generator converts:

AC T T ®UTIRT T &

a) Electrical to mechanical energy
b) Mechanical to electrical energy
c) ACto DC
d) DCto AC

37. Motional emf e = Blv. If vdoubled, e becomes:

e fa.ard. e=Blvl IfE vEae X AT ST, e 8 1T &

a) Same
b) Double
c) Half

d) 4 times




38. When coil is moved parallel to field lines:
SIS Sl I &1 YW & FHAR o ST STl g

a) Maximum emf

b) Zero emf
c) Some emf
d) Constant emf

39. Faraday's ice pail experiment demonstrated:
RS & g6 T et AT o Yeia

a) Electromagnetic induction
b) Electrostatic induction

c) Magnetic induction

d) Self induction

40. Fleming's left hand ruleisfor __, right hand rule for

FifRTF g aag | FRvgedgya @uas | F Qv
a) Motor, Generator

b) Motor, Generator

c) Generator, Motor
d) Transformer, Motor

41. 1 Gauss = Tesla:
1971F = T
a)10™

b) 107*

c)10*

d) 107

42. When switch in LR circuit is opened, spark occurs due to:

9 LRIRTY # Faa @rer SA1ar &, T 3cde gidr § HRT:
a) High voltage

b) Self induced emf

¢) Mutual induction
d) Eddy currents

43, Self inductance of a straight wire is:

Teh WY dR T TaWHhca &
a) High



b) Very small

c) Zero

d) Infinite

44. Quality factor of inductor Q = wL/R. High Q means:
O T IUTadl HRe Q= wl/R| 3=T QT 3T g

a) High resistance
b) Low resistance
c¢) Low inductance
d) High capacitance

45, Core of transformer is made of silicon steel to reduce:
TAPIAT FT PR AT T &7 a7 81T § FH L & AT

a) Copper loss

b) Hysteresis loss
c) Eddy current loss
d) All losses

46. The dimensional formula of magnetic flux is:
FEIhTT Folard I faHT g7 ¢

a) [ML*T2A™]

b) [ML?T2A™]

c) [MLT2A™

d) [M2LT2A™"]

47. Induced electric field due to changing magnetic field is:
UREdl eI &1 & HROT IR degd & &

a) Conservative

b) Non-conservative
c) Always zero

d) Constant

48. In betatron, electrons are accelerated by:

SeIgle #H, Soldeied cakd [hU AT &
a) Electric field only

b) Induced electric field

c) Magnetic field only

d) Both fields



49. Magnetic flux quantization in superconductors: ® = n(h/2e). This is flux quantum.

HfraTershl H JEahrT FoIFd FAICIRIT: O = n(h/2e)| Tg g Folard FaTcH|
a) Bohr

b) London
c) Meissner

d) Josephson

50. Electromagnetic induction is used in:
degagFahy 90T JYFd gl &:

a) Generators

b) Transformers
¢) Induction motors
d) All of these

Answer Keys:
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