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JEE / NEET CRASH COURSE (PHYSICS)

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

ELECTROMAGNETIC INDUCTION & ALTERNATING CURRENT

The instantaneous flux associated with a closed circuit of 10 resistance is indicated by the
following reaction ¢ = 6t2 — 5t + 1, then the value in amperes of the induced current at t = 0.25

sec will be:
(1) 1.2 (2) 0.8 3)6 (4)0.2

When a coil of area 2 cm? and having 30 turns, whose plane is normal to the magnetic field, is
drawn out of the magnetic field, a charge of 1.5 x 10~# coulomb flows in the circuit. If its resistance

is 40 ohm, then the magnetic flux density in tesla will be —
(1) 10 (2) 0.1 3)1 (4) 0.01

Consider the situation shownin fig. Ifthe current I in the long straight wire XY isincreased at asteadyrate

then the induced emf's in loops A and B will be-

00

(1)clockwisein A, anticlockwisein B. (2)anticlockwisein A, clockwisein B
(3) clockwise inboth A and B (4) anticlockwise inboth Aand B

A copperring having a cutsuch asnot to form acomplete loop is held horizontally and a barmagnet is
droppedthrough thering with its length along the axis of the ring. Then acceleration of the falling magnet

is- (neglectair friction)

]

(Mg (2)lessthang (3)morethang 40

A square loop PQRS is carried away from a current carrying long straight conducting wire CD. The

direction of induced current in the loop will be
DP Q

——>

CsS R

(1) anticlockwise (2) clockwise
(3) sometimes clockwise some times anticlockwise (4) current will not be induced

A coil of N turns and area A is rotated at the rate of n rotations per second in a magnetic field

of intensity B, the magnitude of the maximum magnetic flux will be :
(1) NAB (2) nAB (3) NnAB (4) 2nnNAB
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JEE / NEET CRASH COURSE (PHYSICS)

Q.7  Arectangularloop ofresistance R, and sides [and x, is pulled out _
of a uniform magnetic field B with a steady velocity v. The i .
necessary force F required for maintaining uniform velocity of “ B 4
withdrawal is- S
X ox [ om ox f ——
Bl %v B2I2%y X X M X X
1 2 X X P X X Y
(1) = @ = x ks
212,,2 X % ow o ® om A
(3) = (4)0
Q.8  Aconductorrod ABmoves parallel to X-axis in auniform magnetic field, pointing in the positive Z-
direction. The end A oftherod gets-
YA A
|:| -
— v
B 4
(m)positivelycharged (2)negativelycharged
(3)neutral (4)firstpositively charged and thennegatively charged.
Q.9  Out of the two coils placed near each other, when a current of 2 amp is passed in one, a flux of
6 x 10~ weber passes through the other. If the number of turns in the secondary coils is 20, the
value of coefficient of mutual induction in the coils will be-
(1) 6H (2) 6mH (3) 0.6H (4) 0.6mH
Q.10 Twocoilsofselfinductances L; and L, are tightly wrapped one over the other. The maximum mutual
inductance ofthe combination will be-
L1 LZ
(1)L, +L, )L, L, (3) JL, L, 4) T,+L,
Q.11 ThecurrentinanL-R circuitinatime t=2L/R reduces to-
(1)36.5% of maximum (2) 13.5% of maximum (3)0.50% of maximum (4) 63.2% of maximum
Q.12 A closed coil of copper whose area is Im x 1m is free to rotate about an axis. The coil is placed
perpendiculartoamagnetic field of0.10 Wb/m?. Itis rotated through 180°in 0.01 second. The induced
e.m.f. and induced current in the coil will respectively be-
(Theresistance ofthe coil s 2.0 Q2)
(1)20V, 10A (2)10V,20 A 3)10V,10A (4)20V,20 A
Q.13 Acoil ofarea A=0.5m?issituated in auniform magnetic field B=4.0 wb/m? and makes an angle of 60°
withrespectto the magnetic field as shown in figure. The value of magnetic flux through the area A would
be equal to -
B
0°
J
(1)2 wb 2) 1 wb (3)3 wb (4) 3 wb
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JEE / NEET CRASH COURSE (PHYSICS)
Q.14 Acircularcoil ofradiusris placed in auniform magnetic field B. The

B
magnetic field isnormal to the plane of the coil, asshownin fig. Nowif > = % * * * *
the coil is rotated atan angular speed of m, about its own axis, then the * 74 :=:'mu *
induced emfinthe coil is- ol oleliolol) ol
x 'E\ki = ? X X
x X X X X
BAw —— _
(= (2) B 2mr) @ E EEED = m
3)0 (4) None of the above

Q.15 A square conducting loop of side L and resistance R is moving with a uniform velocity at right angles to
one of the sides in its own plane. On applying a uniform magnetic field at right angles to its plane as
shown in the figure the induced current in the loop will be —

X X X X X X

o
o

inxx
o oSN M X

X

¥ H X
X X X
H M X

¥ X X N X
HH X X |X =
H X X M X

W
® X
x X

b
E
»
»
»
»
b

x X X X X X X X
BLV . . . . .
(1) Zero 2) g In anticlockwise direction
BLV . . . 2BLV . . ..
3) g In clockwise direction 4) R in clockwise direction

Q.16 A straight conductor carrying current i and a loop closed by a sliding connector of resistance R lie in the
same plane. The connector slides towards right with a uniform velocity v. The induced current generated
in the loop in terms of distance r of the connector from the straight conductor will be —

ilf|RrR v
Holv Hoik Lol
(D 2nr 2) 2r (3) >R (4) None of these

Q.17 Abicycle wheel ofradius 0.5 m has 32 spokes. It is rotating at the rate of 120 revolutions per minute,
perpendicular to the horizontal component of earth's magnetic field B, =4 x 10~ tesla. Theemfinduced
between the rim and the centre of the wheel will be-

XX X X X X X X

(1)628x105V ~ (2)48x 105V (3)6.0 x 105V 4) 1.6x 105V
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JEE / NEET CRASH COURSE (PHYSICS)
The coefficient of mutual induction between two coils is 4H. If the current in the primary reduces
from 5A to zero in 1073 second then the induced e.m.f. in the secondary coil will be-
(1) 104V (2) 25 x 103V (3)2 x 104V (4) 15 x 103 V

The value ofthe selfinductance ofacoil is 5 H. Ifthe current in the coil changes steadily from 1A to 2A
in 0.5 seconds, then the magnitude of induced emfis-
(H1v 21V (3) 100V 40.1V

The coefficients of self induction of two inductance coils are 0.01H and 0.03H respectively. When
they are connected in series so as to support each other, then the resultant self inductance becomes
0.06 Henry. The value of coefficient of mutual induction will be-

(1) 0.02 H (2) 0.05 H (3) 0.01 H (4) zero
Two coils have mutual inductance 0.005H. The current charges in the first coil according to equation

[= 1y sinwt, Where |, =10A and ® =100 & % . The maximum value of emf'in the second coil (In volts)
is
(1) 2= (2) 5 (3) = (4) 4n

The r.m.s. value of current for a variable current i =1, cos wt+ L sin ot :

1
1/2

)= +1) () =i 41y 3 —=2+2)? @ L)
J2 Ut STk N St
If an inductive circuit the equation of A.C., is 1=1, sin ot then:

(1) E=E sin ((DH_%) (2)E=Eosin(mt—§j

(3) E=E,sin wt (4) None of the above

A coil has reactance of 100Q2. When frequency is SOHz. If the frequency becomes 150 Hz., then the
reactance will be :
(1) 100 Q (2)300Q (3)450Q (4) 600 Q

An alternating voltage E =200 J2 sin (100 t) voltis connected toa 1uF capacitor through an A.C.
ammeter. The reading of ammeter is :
(1) 10 mA (2)20mA (3)40 mA (4) 80mA

The variation of the instantaneous current (I) and the instantaneous emf (E) in a circuit is as shown in fig.
Which of the following statements is correct

(1) the voltage lags behind the current by /2 (2) the voltage leads the current by n/2
(3) the voltage and the current are in phase (4) the voltage leads the current by «
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JEE / NEET CRASH COURSE (PHYSICS)

Q.27 Inthe condition of resonance what is the value of frequency in Hz. When C=1pFand L=1pH:
6 10° —6 6
(1) 10 (2)2— (3) 2n x 10 (4)2m x 10
T
Q.28 Inacircuitthe frequencyis f= e Hz and the inductance is 2 henry, then the reactance will be :
(1)200 Q (2)200 pQ (3)2000 © (4) 2000 pQ2
Q.29 InanA.C. circuit inductance, capacitance and resistance are connected. If the effective voltage across
inductance is V| , across capacitance is V_and across resistance is V, then the total effective value of
voltage is :
(D) Vg +V, +V, () Ve +V, -V, 3) \/VI%+(VL_VC)2 ) \/VI%_(VL_VC)2
Q.30  Which one of'the following has not the same unit
b L
(1) Jic @ 7o (3)RC ) o
T
Q.31 The current [=1sin ((Dt - E) is flowing in a variable current circuit. The potential E=E sin wt is
applied to the circuit. The loss of power will be :
MP=—p @P== GP=7 (4)P=zero
Q.32 Inanalternating circuit applied voltage and flowing current are E=E sin ot and I =1 sin (cot + gj
respectively. Then the power consumed in the circuit will be :
Eyl, Eoly Eoly
(1) Zero @ = O ) =%
. . . . L
Q.33 Aninductor and a resistor in series are connected to an A.C. supply of d11111h
variable frequency. As the frequency of the source is increased, the l 2r
phase angle between current and the potential difference across source T =
will be:
(1) First increase and then decrease (2) First decrease and then increase
(3) Go on decreasing (4) Go on increasing
Q.34 Ifthe current through an inductor of inductance I, is given by =1 sin wt, then the voltage across
inductor will be :
. n . t T
(1) I, oL sin cot—E (2) I, oL sin| ® +E
(3) I, oL sin (ot — ) (4) None of these
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JEE / NEET CRASH COURSE (PHYSICS)
Q.35 Theaverage power dissipation in a pure capacitance in ac circuit is

(1) %CV2 (2) CV2
1
(3) 2 CV? (4) zero

Q.36  The figure shows variation of R, X; and X with frequency f'in a series L, C, R circuit. Then for what
frequency point, the circuit is inductive

v X x
L

AB C
(HA 2)B 3)C (4) All points

Q.37 Ifaresistance of 30 €2, a capacitor of capacitive reactance 20 Q2 and an inductor of inductive reactance
60 Q are connected in series to a 100V, 50 Hz power source, then
(1)acurrent of2.0 A flows
(2) acurrent of 3.33 A flows
(3) power factor of the circuit is zero.
(4) power factor of the circuit is 4/5

Q.38 Acircuit has three elements, a resistance of 1102, a coil of inductive reactance 120€2 and a capacitive
reactance of 120 Q in series and connected to an A.C. source of 110 V, 60 Hz. Which of the three
elements have minimum potential difference?

(1) Resistance (2) Capacitance
(3) Inductor (4) All will have equal potential difference
Q.39 Thepowerinaccircuitis givenbyP=E__ I cos¢.The vale of cos ¢ in series LCR circuit at resonance is:
1 1
(1)zero 2)1 3) 5 4) NG
L C
Q.40  The current I, potential difference V| across the inductor and potential ._,“V““ 5
difference V . across the capacitor in circuit as shown in the figure are - ¢
best represented vectorially as S

Ve Ve \ v,
(1A) FI 2) (_T_I €) I“ (4) :
Vi Vi Ve Ve

Q.41 Theselfinductance of the motor of an electric fan is 10 H. In order to impart maximum power at 50 Hz,
it should be connected to a capacitance of —
(1)4pF (2) 8uF (3) IuF (4)2uF
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JEE / NEET CRASH COURSE (PHYSICS)

Q.42  Power factor of the circuit is —
R L
‘ 7\
&)
€ =g, Sin ot
=R 2) —— 3) oy 4) None of th
()E (2) IR + 0?2 ()R2+a)2L2 (4) None of these
Q.43 InaLCR circuit capacitance is changed from C to 2C. For the resonant frequency to remain unchanged,
the inductance should be changed from L to—
(H4L 2)2L (3)L2 4)L/4
Q.44 Inthe given figure, the potential difference is shownonR. L 30V 60V 100V
. . —WW—n—
and C. The e.m.f. of source in volt s : R L C
(1) 190 (2)70
(3)50 4) 40 V)

Q.45 InanLCRcircuit C=25puF, L=0.1 H, R=25Q, if E=310sin314t volts is the generator voltage
which is connected in the circuit then, how much inductance should be connected so that impedance is
minimum:

(1)0.31H (2)0.41H 3)1.25H 4)1.75H

Q.46 InanA.C.circuit V and I are given by

V=100sin (100 t) volts
I=100 sin (100t+§ij
The power dissipated in the circuit is
(1) 10* watt (2) 10 watt (3) 2.5 watt (4) 5.0 watt

Q.47 Inthe circuit shown in the figure, the A.C. source gives a voltage V=20 . ,,6,, ,, ,,QM .
cos(2000t) volt neglecting source resistance, the voltmeter and ammeter
reading will be : 50mH, 4Q  SOpF
(HOV,1.4A 2)5.6V, 1.4A 4111115 {1
3)0V, 047A (4)1.68V,0.47A P

i\,

Q.48 Inacircuit 20 Q resistance and 0.4 H inductance are connected with a source of 220 volt of frequency
50 Hz, then the value of ¢ will be :

(1) tan! (4m) (2) tan"! (2m) (3) tan! (1m) (4) tan"! (3m)

Q.49 The diagram shows a capacitor C and a resistor R connected in
series to an AC source, V, and V, are voltmeters and A is an .
ammeter. Consider now the following statements : '(':

(i) Readings in A and V, are always in phase =
(i1) Reading in V| is ahead with reading in V, G> R = <V>
(i) Readings in A and V, are always in phase ()
Which of these statements are is correct : N~
(1) (i) only (2) (i) only (3) (i) and (ii) only (4) (i1) and (iii) only
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Q.50 Inaseries LCR circuit voltage across resister, inductor and capacitor are 1V, 3V and 2V respectively.
Atthe instant t when the source voltage is given by :
V=V, coswt. the current in the circuit will be :
(1) I=1, cos| ot +— (2)1=1, cos| ot ——
4 4
T T
(3) =1, cos (@t + gj (4)I=1; cos ((Dt —EJ
Q.51 When an AC source of e.m.f. € =E sin (100 t) is connected across a circuit, the phase difference
T
between the e.m.f. e and the current 1 in the circuit is observed to be 408 shown in the diagram. If the
circuit consists possibly only of R—C or R—L or L—C in series, find the relationship between the two
elements
iore| i
21) >
(1)R=1kQ, C=10uF 2)R=1kQ, C=1uF
3)R=1kQ,L=10H 4R=1kQ, L=1H
Q.52 Ingiven LCR circuit the voltage across the terminals of a resistance and current will be
R=50Q 400V 40&7
®
100V. 50Hz
)
&,
(1)400V,2A (2)800V,2A (3) 100V, 2A (4) 100V, 4A
Q.53 Impedance of the following circuit will be :
200 Q 150 Q
(<)
-/
(1) 150Q (2)200 Q2 (3)250Q (4)340Q
Q.54 Inana.c. circuit the emf(e) and the current (i) at any instant are given respectively by
e=E, sin ot i=1;sin (ot —¢)
The average power in the circuit over one cycle of a.c. is
E,l E,l E,l
(1) —2->cos ¢ ) El, 3) —=~ (4) == sin ¢
2 2 2
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JEE / NEET CRASH COURSE (PHYSICS)
Q.55 The value of alternating emfE in the given circuit will be
V, =80V V. =80V
—R—

V, =40V

Yo

(o
E, 50Hz

(1) 100V (2)20V (3)220V (4) None of these

Q.56 Forthe series LCR circuit shown in the figure, what is the presences frequency and the amplitude of the
current at the resonating frequency

8mH
— T ————

220V — 20uF

NVV N/
440

(1)2500 rad — s~' and 5+2A (2) 2500 rad — s~! and 5A

5
(3)2500 rad —s' and —— A (4)25rad—s'and 5,/2A

NG

Q.57 Thereadings of ammeter and voltmeter in the following circuit are respectively
100Q2

C
ST |
) O g
/ /

@ 200V 200V v

(<)
—/
220V, 50Hz
(1) 2A,200V (2)1.5A,100V (3)2.7A,220V (4)2.2A,220V
Q.58 Inthecircuit shown in figure neglecting source resistance the voltmeter and ammeter reading will respectively
be
©
L ssssees—o
R=30Q2 X =250 X =25Q
(>
—/
240V
(1H)oV,3A (2) 150V, 3A (3) 150V, 6A (4) 0V, 8A
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Q.59 Intheadjoining figure a series L-C-R circuit is connected to a variable frequency 200V source. L =5H
; C=80uF and R =40Q). Then, the source frequency which drive the circuit at resonance is :

C=80uF L=5H
R =40Q
O
-/

V=200V

25 50
(1)25Hz (2) —Hz (3) 50 Hz (4) —Hz

Q.60 A 100V,AC source of frequency 500 Hz is connected to an L-C-R circuit with L=8.1 mH, C=12.5
uF, R =10Q, all connected in series as shown in figure. What is the quality factor of circuit ?

—6UTIIR—] —WwWW—
L C R

()

A\

(1)2.02 (2)2.5434 (3)20.54 (4) 200.54

Q.61 Tworesistors of 10 Q and 20 Q and an ideal inductor of 10 H are connected to 10 H
a2 V battery as shown. The key K is inserted at time t =0. The initial (t=0) and
final (t —o0) currents through battery are

10Q 200
D)= A —A e A2 A
M54 10 @ 10A 13 _x
52als S 2, :
315470 ) 154 23
Q.62 The power factor of the circuitis 1/ \/5 . The capacitance of the circuit 2 sin (1001
is equal to o
(1) 400 pF (2) 300 uF
(3) 500 puF (4) 200 pF 10Q 0.1H
C

Direction for following questions.

A. Both Assertion and Reason are true, and Reason is the correct explanation of Assertion.
B. Both Assertion and Reason are true but Reason is not the correct explanation of Assertion.
C. Assertion is true but Reason is false.

D. Assertion and Reason both are false.

Q.63 Assertion : A copper ring and a wooden ring of same dimensions are placed so that there is same

magnetic flux through each. Induced current is same in each.
Reason : Induced emfis same in each of them.
(HA 2)B 3)C 4D
Q.64 Assertion : An airliner is cruising in level flight over Alaska, where Earth’s magnetic field has a large
downward component. Its left wingtip will contain more electrons.
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Reason : According to Hall’s effect, conduction electrons in a moving conductor can be deflected by

magnetic field.
(DA (2)B 3)C 4D
Q.65  Assertion : The magnetic flux through a loop of conducting wire of a fixed resistance changes by A¢,, in
atime At. Then Ay, is proportional to the current through the loop.
Ad
. [=——1B
Reason : R
(DA (2)B 3)C (4D
Q.66  Assertion : A system cannot have mutual inductance without having self inductance.
Reason : [f mutual inductance of system is zero, its self inductances must be zero.
(DA (2)B 3)C 4D
Q.67 Assertion : An electric lamp is connected in series with a long solenoid of copper with air core and then
connected to AC source. If an iron rod is inserted in solenoid the lamp will become dim.
Reason : If an iron rod is inserted in solenoid, the inductance of solenoid increases.
(DA (2)B 3)C 4D
Q.68 Assertion : The work done by a charge in a closed (induced) current carrying loop is non-zero.
Reason : Induced electric field is non-conservative in nature.
(DA (2)B 3)C (4D
Q.69 Assertion :Magnetic flux linked to closed surface is zero.
Reason : Direction of induced current due to change of magnetic flux is given by Faraday's Law.
(DA (2)B 3)C 4D
Q.70 Assertion : The magnetic field at the ends of a very long current carrying solenoid is half of that at the
center.
Reason : If the solenoid is sufficiently long, the field with in it is uniform.
(DA (2)B 3)C 4D
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ANSWER KEY

Q1 4 Q2 3 Q.3 1 Q4 1 Q5 2
Q.6 1 Q7 2 Q8 2 Q9 4 Q.10 3
Q11 2 Q.12 1 Q.13 2 Q.14 3 Q.15 1
Q.16 3 Q.17 1 Q.18 3 Q.19 2 Q.20 3
Q21 2 Q22 3 Q23 1 Q24 2 Q25 2
Q26 2 Q27 2 Q.28 3 Q29 3 Q.30 2
Q.31 4 Q32 1 Q33 4 Q34 2 Q35 4
Q36 3 Q37 1 Q38 1 Q.39 2 Q.40 4
Q41 3 Q42 2 Q43 3 Q44 3 Q45 1
Q.46 3 Q.47 2 Q.48 2 Q49 1 Q.50 2
Q.51 1 Q.52 3 Q.53 3 Q.54 1 Q.55 4
Q.56 2 Q.57 4 Q.58 4 Q.59 2

Q.60 2 Q.61 1 Q.62 3 Q.63 4 Q.64 1
Q.65 1 Q.66 3 Q.67 1 Q.68 1 Q.69 3
Q.70 2
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