Er.SANTOSH YADAYV (M.Tech, CSE, VNIT)

PRACTICE TEST

ELECTROMAGNETIC INDUCTION & ALTERNATING CURRENT

1. Statement-1: In the figure, just after closing the
switch the potential drop acrossinductor is maximum.
Statement-2: The rate of change of current just after
closing the switch is maximum.

(a) Both Statements are correct.
(b) Statement-1 is correct & Statement-2 isincorrect.

(c) Statement-1 isincorrect & Statement-2 is correct.
(d) Both Statements are incorrect.

2. Consider the situation shown in figure. The wire AB
is did on the fixed rails with constant velocity v. If the
wire AB is replaced by a semicircular wire, the
magnitude of the induced current will-

A

l‘. é

B

(a) increase

(b) remain the same

(c) decrease

(d) increase or decrease depending on whether the
semicircle bulges towards the resistance or away from it

3. Consider the following statements-,

(A) An emf can be induced by moving a conductor in a
magnetic field.

(B) An emf can be induced by changing the magnetic
field.

(a) Both aand b are true

(b) aistruebut bisfalse

(c) bistruebut aisfase

(d) Bothaand b arefalse

4. Two circular coils A and B are facing each other as
shown in figure. The current 'i" through A can be altered-

(a) there will be repulsion between A and B if i is
increased

(b) there will be attraction between A and B if i is
increased

(c) there will be neither attraction nor repulsion whenii is
changed

(d) attraction or repulsion between A and B depends on
the direction of current, it does not depend whether the
current isincreased or decreased

5. Two identical coaxial circular loops carry a current i
each circulating in the same direction. If the loops
approach each other-

(a) the current in each loop will decrease

(b) the current in each loop will increase

(c) the current in each loop will remain the same

(d) the current in one loop will increase and in the other
loop will decrease

6. A uniform magnetic field exists in region given by B
=31 + 4j + 5k. A rod of length 5 m is placed along y-
axis is moved along x-axis with constant speed 1 m/sec.
Then induced em.f. in the rod will be-

(a) zero (b) 25 volt

(c) 20 volt (d) 15 volt

7. A conducting rod of length | is hinged at point O. It is
freeto rotate in avertical plane. Therod is released from
the position shown. The potentia difference between the
two ends of therod is proportiona to-

0 (
EJB !
) OB
(a) |3/2 (b) |2
(c)sin® (d) (sin )2

8. Two coils A and B have coefficient of mutua
inductance M = 2H. The magnetic flux passing through
coil A change by 4 Weber in 10 seconds due to the
changein current in B. Then-

(a) changein currentin B in thistimeinterval is0.5 A
(b) the change in current in B in thistime interval is 2A
(c) the changein current in B in thistime interval is8 A
(d) achange in current of 1 A in coil A will produce a
change in flux passing through B by 4 Weber

9. In figure , wires P,Q; and P,Q,, both are moving
towards right with speed 5 cm/sec. Resistance of each
wireis 2Q. Then current through 19Q resistor is -

X XP,X XDP,X X

Txx xx | xx

4cm
X X XX | XX IQQ

X X | X X x X

X %)X xp.x X B=1Tesla
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@ao
(c) 0.2 mA

(b) 0.1 mA
(d) 0.3 mA

10. A non conducting ring of radius r has a charge Q. A
magnetic field perpendicular to the plane of the ring

changes at the rate Z—f. The torque experienced by the
ring is-
(a) zero

(C) Qr—

de

(b) Q222
(d) ar QE

2 dB
11. A metal rod moves at a constant velocity in a
direction perpendicular to its length. A constant, uniform
magnetic field exists in space in a direction
perpendicular to the rod aswell as its velocity. Select the
correct statement (s) from the following

(a) The entirerod is at the same electric potential

(b) Thereisan eectric field in the rod.

(c) The electric potentia is highest at the centre of the
rod and decreases towards its ends.

(d) The electric potential is lowest at the centre of the
rod, and increases towards its ends.

12. A smal magnet is moving with constant velocity
along the axis of a coil as shown in the figure. Then
correct graph between induced emf and time is-

m E .

KA
e 1a

13. A thin circular ring of area A is held perpendicular to
a uniform magnetic field of induction B. A small cut is
made in ring and a galvanometer is connected across the
ends such that total resistance of the circuit is R. When
the ring is suddenly squeezed to zero area, the charge
flowing through the galvanometer is -

(&= (b) 2

(c) ABR (d) B°A/R?

14. A conducting rod of resistance r moves uniformly
with a constant speed v. If the rod keeps moving
uniformly, theft the amount of force required is

A
R =Y
t= v
vBZ 2vB?1?
(3 (b) 22>
B 12
O e (d) zero
15. Find the steady state current through L, inthe Fig.
S R
—WW—
L
Vo—s fﬁU&U\
|—IV6666\—‘
L,
Yo VoLq
@% ®) 5,
( )R(L v (d) None of these

16. Mutual inductance in Fig. shown is -

b
——

A [b

MRS

Uob a
(a) Zero (b) Py loge >

(9% loge (1+2) ()2 loge (1+3)

17. Match the Column:

Column-| Column-I|

(A) Toincrease current in a series RL
circuit

(P) decrease R

(B) To increase phase angle in a
series RL circuit

(Q) increase R

(C) To decrease the phase anglein a | (R) Increase
series RL circuit frequency
(D) To decrease the current in a| (S Decrease
series RL circuit frequency

(8 A—P;S, B—»PR; C—Q,S, D—Q,R
() A—P,S,B—Q,R; C—Q,S, D—PR
(c) A—Q,S, B—P, C—R,S, D—P
(d) A—R,S, B—P, C—Q,R; D—&

18. A wire carrying current |, lie on the axis of a
conducting ring. The direction of the induced current in
thering, when | is decreasing at a steady rate is-

I
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(a) clockwise

(b) anticlockwise

(c) alternatively clock and anticlockwise
(d) no induced current flow in the ring

19. A magnetic field is directed normally downwards
through a metdlic frame as shown in the figure. On
increasing the magnetic field-

(a) plate B will be positively charged

(b) plate A will be positively charged

(c) none of the plates will be positively charged
(d) dl of the above

20. The north pole of a magnet is brought away from a
coil, then the direction of induced current will be-

|_|m | >
s—~ U

(a) inthe clockwise direction

(b) in the anticlockwise direction

(c) initialy in the clockwise and then anticlockwise
direction

(d) initially in the anticlockwise and then clockwise
direction.

21. Plot the variation of emf across the inductor with

respect time-
R L

| I

(©) t (d) ¢

22. In an inductor of self-inductance L=2 mH, current
changes with time according to relation:- | = t’e™

At what time em.f. is zero?

(a) 4s (b) 3¢

(c) 2s (d) 1<

23. The current ‘i’ in an inductance coil varies with time
t" according to following graph

~

(0.0) t
Which one of the following graph shows the variations
of voltage in the coil ?

:

© ©0 \/ (d) 0o T
24. The network shown in figure is part of a complete
circuit. If at a certain instant the current (1) is5 A, and

decreasing at arate of 10° A/s, then Vg — Va =

I
W [>T —3
IQ 15V SmH
(@ 15V (b) 10V
(c05Vv (d)y 20V

25. A 50 Hz ac source of 20 volts is connected across R
and C as shown in figure. The voltage across R is 12
volt. The voltage across C is -

WW— 2l
R C
()
NS
@8V
(b) 16V
(c) 10V

(d) not possible to determine unless values of R and C
aregiven

26.Ifi; =3 sinwt and i, = 4 cos ot, theniis -
1 I

-
—P- s

(@) 5sin (ot + 53°)
(c) 5sin (ot + 45°)

(b) 5sin (wt + 37°)
(d) 5 cos (ot + 53°)

27. In a circuit an A.C. current and a DC current are
supplied together. The expression of the
instantaneous current is given asi = 3 + 6 sin ot .Then
the rms value of the current is -

@3 (b) 6
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(c) 3V2 (d) 3v3

28. The series combination of resistance R and
inductance L is connected to an alternating source of
emf. e = 311 sin (100 =t). If the value of wattless
current is 0.5A and the impedance of the circuit is 311€,
the power factor will be-

CF (b) 2
© % (D=

29. In the adjoining A.C. circuit the voltmeter whose
reading will be zero at resonanceis-

—O—TOT—0—
L L L
_@ —
Z
(a) Vl (b) V2
(c) Vs (d) V,

30. Statement-1 : The number of turnsin secondary coil
of a transformer is 10 times the number of turns in
primary. An output voltage of 15 V can be obtained
usingacell of 1.5V.

Statement-2 : Thisis because in atransformer, ? =
p p

Ns

(a) Both Statements are correct.

(b) Statement-1 is correct & Statement-2 isincorrect.
(c) Statement-1 isincorrect & Statement-2 is correct.
(d) Both Statements are incorrect.

31. Rms value of the saw-tooth voltage of peak value V
as shownin figure-

T 3T 27
Vs ! :
Vo Vo
@ V; (b) ?
0 0
© 3 (d) 5

32. Inthe given circuit the average power developed is -
L=02H R=500Q

70000

)

-/
V=200 sin(250 t) volt
(a) 50v/2 waitt
(c) 150v2 watt

(b) 200 watt
(d) 2002 watt

33. An LCR series circuit with 100Q resistance is
connected to an AC source of 200 V and angular

frequency 300 radians per second. When only the
capacitance is removed, the current lags behind the
voltage by 60°. When only the. inductance is removed,
the current leads the voltage by 60°. Then the current
and power dissipated in LCR circuit are respectively

(@ 1A, 200 watt (b) 1A, 400 watt

(c) 2A, 200 watt (d) 2A, 400 watt

34. A 100 volt AC source of frequency 500 Hz is
connected to aL-C-R circuit withL =8.1 mH, C = 12.5
uF and R = 10 Q, all connected in series. The potential
difference across the resistance s -
(a) 100V (b) 200V
(c) 300V (d) 400 V

35. In an ac circuit, the current is given by i = 4 sin
(100xnt + 30°) ampere. The current becomes maximum
first time (after t = 0) at t equal to-

(8 (1/200) sec (b) (1/300) sec

(c) (1/50) sec (d) None of the above

36. If instantaneous value of current is | = 10 sin (314t)
A, then the average current for the half cycle will be-

(8 10A (b) 7.07 A

(c) 6.37 A (d)3.53A

37.1f E;= 200 volt, R=250hm.L =0.1Hand C= 107
F and the frequency is variable, then the current at f = 0
and f = oo will be respectively -

R L c
()
Ay
E
(8 0A, 8A (b) 8A,0A
(c)8A,8A (d)0A,0A

38. The electric resonance is sharp in L-C-R circuit if in
the circuit-

(a) Risgreater
(c) R=X_or X¢

(b) Rissmaller
(d) Does not depend on R

39. If R = 100Q then the value of X and | in the given

circuit will be-

L C R
—

I

300V 300V /
A XV

~50Hz

=220V
(3) 800V, 2A (b) 300V, 2A
(c) 220V, 2.2A (d) 100V, 2A

40. In resonating circuit value of inductance and
capacitance is 0.1H and 200 pF. For same resonating
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frequency if value of inductance is 100H then necessary
value of capacitance in pF will be-

(@4 (b) 0.2

(02 (d)0.3

41. A choke cail of negligible resistance carries 5 mA
current when it is operated at 220 V. The loss of power
in the choke coil is -
(a) Zero

(c) 44 x 10° W

(b) 11 W
(d) 1.1 W

42.1nan A.C. circtit, i = 5 sin (100t - 7) ampere and, V
=200 sin (100 t) volt. The power loss in the circuit will
be-

(a) 20 volt
(c) 1000 watt

(b) 40 volt
(d) O watt

43. A d.c. voltage with appreciable riple expressed as V
=V; +V, cos ot is applied to a resistor R. The amount
of heat generated per second is given by-

VE+VE 2VE+VE
@5 (o) 2
(0% (d) None of these

44. In LCR series AC circuit, the phase angle between
current and voltage is-

(a) any angle between 0 and + n/2

(b) n/2

©n

(d) any angle between 0 and

45. In atransformer, number of turns in the primary are
140 and that in the secondary are 280. If current in
primary is4 A, then that in the secondary is -

(@ 4A (b) 2A

(c) 6A (d) 10A

46. Statement-1: An em.f is induced in a closed loop
where magnetic flux is varied. The induced E is not a
conservating field.

Statement-2: The line integral of [E. di around the
closed loop is non-zero.

(a) Both Statements are correct.

(b) Statement-1 is correct & Statement-2 isincorrect.

(c) Statement-1 isincorrect & Statement-2 is correct.

(d) Both Statements are incorrect.

47. Four different circuit components are given in each
situation of column-I and all the components are

connected across an ac source of same angular frequency
® = 200 rad/sec. The information of phase difference
between the current and source voltage in each situation
of column-1 isgivenin column-II -

Column-I Column-I11
(A) (P) the magnitude of required
MWW {— | phasedifferenceisn/2
100 500 pF
(B) (Q) the magnitude of
[ required phase difference is
>H /4
(© (R) the current leads in phase
TR0 | to source voltage
4H 3k
(D) (S) the current lags in phase
—NMWW—00000—— | to source voltage
1k Q2 SH
(T) the magnitude of required
phaseisn/3

(8 A—Q,R; B—P,S, C—»PR; D—Q,S
() A—P,S; B—Q,R; C—P,T; D—Q,S
(c) A—»PR; B—PT; C—PQ; D—Q,T
(d) A—Q,S;, B—P,Q; C—P,S;, D—Q,T

48. A cail having inductance and L and resistance R is
connected to a battery of emf e at t = 0. If t; and t, are
time for 90% and 99% completion of current growth in
the circuit, then t,/t, will be-

@ 1.2 (b) 2:1

(c) (loge10)/2 (d) 2(loge10)

49, Statement-1 : When a current flow in the coil of a
transformer - then its core becomes hot.

Statement-2 : The core of transformer is made of iron.
(a) Both Statements are correct

(b) Statement-1 is correct & Statement-2 isincorrect.

(c) Statement-1 isincorrect & Statement-2 is correct.

(d) Both Statements are incorrect.

50. A town situated 20km away from a power plant
generating power at 440 V, requires 600 kW of eectric
power a 220 V. The resistance of the two wire line
carrying power is 0.4Q per km. The town gets power
from the line through a 3000 — 220V step down
transformer at a substation in the town. Find the line
power losses in the form of heat

(a) 500 KW (b) 640 KW

(c) 800 KW (d) None of these
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