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1.  Ametal disc ofradius 100 cm is rotated at a constantangular 4. The figure shows certain wire segments

X

>é><><d><><

speed of 60 rad/s in a plane at right angles to an external Joined toge'ther to for.m a coplanar' loop.  T—— =
field of magnetic induction 0.05 Wb/m?2. The emf induced The loop is placed in a perpendicular  ||° = 7}
between the centre and a point on the rim will be magnetic field in the direction going into " .
@) 3V ®) 15V © 6V d 9V the plane of the figure. Y% % % %

The magnitude of the field increases with time. I, and I, are
the currents in the segments ab and cd. Then,

(@ I, >1, b I, <L
() I isin the direction ba and I, is in the direction cd

2. In a coil of resistance 100Q), a current is induced by
changing the magnetic flux through it as shown in the figure.
The magnitude of change in flux through the coil is

(@) 250 Wb 10 (d) I isinthe direction aband I, is in the direction dc
(b) 275Wb Current 5. Two solenoids of equal number of turns have their lengths
@me) and the radii in the same ratio 1 : 2. The ratio of their self
(©) 200Wb f inductances will be
055 @ 1:2 (b 2:1 () 1:1 d 1:4
(d) 225Wb — Tme 6. A metal conductor of length 1 m rotates vertically about one
3. A 10-meter wire is kept in east-west direction. It is falling of its ends at angular velocity 5 radians per second. If the
down with a speed of 5.0 meter/second, perpendicular to horizontal component of earth’s magnetic field is 0.2x107T,

then the e.m.f. developed between the two ends of the
conductor is
@ SmvV  (b) S0uV  (¢) S5uv (d 50mVvV

the horizontal component of earth's magnetic field of
0.30 x10™* weber/meter2. The momentary potential difference

induced between the ends of the wire will be 7. Eddy currents do not produce
(@ 00015V (b) 0015V (@) heat (b) aloss of energy
(c) 015V d 15V (c) spark (d) damping of motion
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A conducting square frame of side ‘a’ and a long staight
wire carrying current [ are located in the same plane as shown
in the figure. The frame moves to the right with a constant
velocity ‘V’. The emfinduced in the frame will be proportional
to

1
@ (2x _ay —
® (2x+a) it
1 "V
© 2x-a)2x+a)

! .
@ =

Which of the following figure correctly depicts the Lenz’s
law. The arrows show the movement of the labelled pole of
a bar magnet into a closed circular loop and the arrows on
the circle show the direction of the induced current

(@) z (b) z © z (d) z

The magnetic flux (in weber) linked with a coil of resistance
10 Q is varying with respect to time tas ¢ = 42 +2t+ 1. Then
the current in the coil at time t = 1 second is
@ 05A (b)) 2A ) 15A () 1A
Two coaxial solenoids are made by winding thin insulated
wire over a pipe of cross-sectional area 4 = 10 cm? and
length =20 cm. If one of the solenoid has 300 turns and the
other 400 turns, their mutual inductance is
(My=4mx10 “TTmA™T)
(@) 2.4nx10°H (b) 4.8nx10*H
(c) 4.8mx10°H (d) 24nx10*H
When the current changes from +2 Ato—2A in 0.05 second,
ane.m.f. of 8§ V isinduced in a coil. The coefficient of self -
induction of the coil is
@ 02H (b) 04H (¢) 08H (d) 0.1H
A long solenoid has 500 turns. When a current of 2 ampere
ispassed through it, the resulting magnetic flux linked with
each turn of the solenoid is 4 x10~2 Wb. The self- inductance
of the solenoid is
(@) 2.5henry (b) 2.0 henry
(c) 1.0henry (d) 40henry

Ametallic squareloop ABCD ismoving * * ¢ ¢ °

in its own plane with velocity vin a DR B
uniform magnetic field perpendicularto « LI R
its plane as shown in the figure. An e b e
electric field is induced ., D¢ .,
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(@) in AD, butnotin BC (b) in BC, butnotin AD
(c) neitherinADnorin BC (d) inboth AD and BC

In an AC generator, a coil with N turns, all of the same area
A and total resistance R, rotates with frequency o in a
magnetic field B. The maximum value of emf generated in
the coil is

(@ N.ABRo (b) N.AB.
(©) N.ABR (d N.ABo

In an inductor of self-inductance L = 2 mH, current changes
with time according torelation i = t?¢ '. At what time emfis
zero?

(@) 4s (b) 3s (c) 2s
Choke coil works on the principle of
(a) transient current (b) selfinduction

(c) mutual induction (d) wattless current

A coil having n turns and resistance R € is connected with
a galvanometer of resistance 4R ). This combination is
moved in time t seconds from a magnetic field W, weber to
W, weber. The induced current in the circuit is

@ Is

W, — W 1’1( W, - W )
( ) ( 1 . 2) (]) 52 . 1

(“] - W ) W W
( ) 52 ; 1 (i) Il( 2 . 1)

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

BR

BZA
@ % O % @ &

A boat is moving due east in a region where the earth's
magnetic field is 5.0 x 10> NA~! m™! duenorth and horizontal.
The boat carries a vertical aerial 2 m long. Ifthe speed of the
boat is 1.50 ms~!, the magnitude of the induced emf in the
wire of aerial is:

@ 075mV (b) 050mV (c) 015mV (d) ImV

In a coil of area 10 cm? and 10 turns with magnetic field
directed perpendicular to the plane and is changing at the
rate of 108 Gauss/second. The resistance of the coil is 20Q.
The current in the coil will be

(@ 05A (b)) SA (c) S50A (d) 5x10%A
A horizontal straight wire 20 m long extending from east to
west falling with a speed of 5.0 m/s, at right angles
to the horizontal component of the earth’s magnetic field
0.30 x 10~* Wb/m?. The instantaneous value of the e.m.f.
induced in the wire will be

(@ 3mV (b) 45mV (c)

(c) ABR

15mV  (d) 60mV
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The self inductance of a long solenoid cannot be increased
b

(a})l increasing its area of cross section

(b) increasingits length

(c) changing the medium with greater permeability

(d) increasing the current through it

A metallic rod of length ‘¢’ is tied to a string of length 2/ and
made to rotate with angular speed ® on a horizontal

table with one end of the string fixed.
Ifthere is a vertical magnetic field ‘B’
in the region, the e.m.f. induced across

the ends of the rod is | |
2Bw/? 3Bw/? 4Bw!l? 5Bw /(>

a b [ d

(a) > (b) 5 (© > (d) 3

Lenz’s law gives

(@) themagnitude ofthe induced e.m.f.

(b) the direction of the induced current

(c) Dboth the magnitude and direction of the induced current
(d) the magnitude of the induced current

A metal ring is held horizontally and bar magnet is dropped
through the ring with its length along the axis of the ring.
The acceleration of the falling magnet

(@) isequaltog

(b) islessthan g

(c) ismorethang

(d) depends on the diameter of ring and length of magnet

The pointer of a dead-beat galvanometer gives a steady
deflection because
(@) eddy currents are produced in the conducting frame
over which the coil is wound.
(b) its magnet is very strong.
(c) its pointer is very light.
(d) its frame is made of ebonite.
A metal rod of length 1 cuts across a uniform magnetic field
B with a velocity v. If the resistance of the circuit of which
the rod forms a part is r, then the force required to move the
rod is
2,2 Blv 2
O O C AL
r r
In an A.C. generator, when the plane of the armature is
perpendicular to the magnetic field
(a) both magnetic flux and emf are maximum
(b) both magnetic flux and emf are zero
(c) both magnetic flux and emfare half of their respective
maximum values
(d) magnetic flux is maximum and emfis zero

B21%?

30.
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32.

33.

34.

35.

36.

37.

A copper disc of radius 0.1 m rotated about its centre with
10 revolutions per second in a uniform magnetic field of 0.1
tesla with its plane perpendicular to the field. The e.m.f.
induced across the radius of disc is

T
@ <ovolt (b)

() mx1072volt (d) 2mx102volt

The mutual inductance of a pair of coils, each of N turns, is
M henry. If a current of I ampere in one of the coils is
brought to zero in t second, the emfinduced per turn in the
other coil, in volt, will be

NMI
b) —— el
®) t Nt
Consider the situation shown in figure. Ifthe switch is closed
and after some time it is opened again, the closed loop will

Sh() W WW

(@) aclockwise current

(b) an anticlockwise current

(c) ananticlockwise current and then clockwise

(d) aclockwise current and then an anticlock wise current.
A magnet is moved towards a coil (i) quickly (ii) slowly,
then the induced e.m.f. is

(a) largerin case (i)

(b) smaller in case (i)

(c) equal to both the cases

(d) larger or smaller depending upon the radius of the coil
A circular wire of radius r rotates about its own axis with
angular speed o in a magnetic field B perpendicular to its
plane, then the induced e.m.f. is

27
—volt
10

MI

MI MN
@ —— ©— @

(¢) 2Bre? (d) zero

A conducting ring of radius 1 m kept in a uniform magnetic
field B 0f 0.01 7, rotates uniformly with an angular velocity
100 rad s~! with its axis of rotation perpendicular to B. The
maximum induced emfin it is

(@ 15zv (b)) v (c) 2nv (d) 05nv

A magnetic field of 2 x 102 T acts at right angles to a coil of
area 100 cm?, with 50 turns. The average e.m.f. induced in
the coil is 0.1 V, when it is removed from the field in t sec.
The value of t is

(a) 10s (b) 0.1s (c) 0.01s d 1s

The magnetic flux through a circuit of resistance R changes
by an amount A¢ in a time At. Then the total quantity of
electric charge Q that passes any point in the circuit during
the time At is represented by

@) %Brm2 (b) Bro?

A 1 A

@ Q=R Qg
_ _%
© Q="r @ Q="
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38. Figshown below represents an area A= 0.5 m? situated in a
uniform magnetic field B=2.0 weber/m? and making an angle
of 60° with respect to magnetic field.

/N
/]
/ T
/,/\/]an

| 7T
"/
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The value of the magnetic flux through the area would be
equal to

(a) 2.0 weber (b) /3 weber

(© +/3/2 weber (d) 0.5weber

39. As aresult of change in the magnetic flux
linked to the closed loop shown in the fig, an
e.m.f. Vvolt is induced in the loop. The work
done (joule) in taking a charge Q coulomb
once along the loop is

(@ QV (b) 2QV (c) QV2 (d) Zero
40. Two coils are placed close to each other. The mutual
inductance of the pair of coils depends upon
(a) the rates at which currents are changing in the two
coils
(b) relative position and orientation of the two coils
(c) the materials of the wires of the coils
(d) the currents in the two coils
41. When current i passes through an inductor of self
inductance L, energy stored in it is 1/2. L i2. This is stored in

(@) current
(c) magneticfield

(b) voltage
(d) electric field
42. A conducting wire frame is placed in a magnetic field which

is directed into the paper. The magnetic field is increasing at
a constant rate. The directions of induced current in wires

ABand CD are x  x  x x.x
(@ BtoAandDtoC w A x x
(b) AtoBandCtoD < B «
(c) AtoBandDtoC

X x X X X

(d) BtoAandCtoD D

43. Two different wire loops are concentric
and lie in the same plane. The current in
the outer loop (I) is clockwise and |
increases with time. The induced current
in the inner loop
(@) isclockwise
(b) iszero
(c) is counter clockwise
(d) has a direction that depends on the ratio of the loop
radii.

44. When current in a coil changes from 5 Ato2 Ain 0.1 s,
average voltage of 50 V is produced. The self - inductance
of the coil is :

(@ 6H (b) 067H (c¢) 3H (d 1.67H

45. Two conducting circular loops ofradii R and R, are placed
in the same plane with their centres coinciding. If
R;>>R,, the mutual inductance M between them will be
directly proportional to

e @ R/R, (b) RyR, (¢) RZ/R, (d) R3/R
RESPONSE B.OOO@ 39.0®RO@ 40.0®O@ 41.0O@ 42. @@
GRID 3.OGO@d 4.O000O@ 45.®C@
DAILY PRACTICE PROBLEM DPP CHAPTERWISE CP20 - PHYSICS
Total Questions 45 Total Marks 180
Attempted Correct
Incorrect Net Score
Cut-off Score 50 Qualifying Score 70
Success Gap = Net Score — Qualifying Score
Net Score = (Correct x 4) — (Incorrect x 1)
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PROBLEMS

() Induced emfproduced between the centre and a point

on the disc is given by
1

e=—wBR?
2

Putting the values,

® = 60rad/s, B=0.05 Wb/m?
andR=100cm=1m

1
We get e:Ex60><0.05><(l)2 =1.5V

(@ According to Faraday's law of electromagnetic
, : dé
induction, &€=—
dt
Also, e=1R
) .
ZR_E = jd¢:ledt
Magnitude of change in flux (d¢) =R x area under current vs

time graph

1 1
or, db= 100><5><5><10 =250 Wb

(@ Ifawire, ¢ meter in length, moves perpendicular to a
magnetic field of B weber/meter? with a velocity of v
meter/second, then the e.m.f. induced in the wire is
given by
V=Bv/volt.

Here, B=0.30 x 10 weber/meter?,
v = 5.0 meter/second and /= 10 meter.
B=030x104x5.0x 10=0.0015 volt.

(d The magnetic field is increasing in the downward
direction. Therefore, according to Lenz’s law, the current
I, will flow in the direction aband /, in the direction dc.

(@ Selfinductance of a solenoid,

L pONzA B pONZTch

/ /
2
S-ETE) e
L, ) L
Here, l—lzl,i:l
b 2 2

h_(ljz 2)-1
L, \2 1) 2
() (=1m,0=5radss, B=02x10"*T

Bol  02x107% x5x1
2

eE=
©
() Emfinducedinside 1 of framee, =B, V/

I
I 1 S
21 (x —a/ 2)

=50V

PHYSICS
SOLUTIONS
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Emfinduced in side 2 of frame e, =B, V/

I
B, = Ho
21 (x + a/2)

———x—
1 1 ; 2
i ; >
2 :
< a b
a
€ X+ —----- >
2
Emfinduced in square frame
e=B,V/(-B,V/
HOI v “OI v

T 2n(x—a/2)  2n(x+al2)
1
o o Za)(2x +a)
When a north pole of a bar magnet moves towards the
coil, the induced current in the coil flows in a direction
such that the coil presents its north pole to the bar
magnet as shown in figure (a). Therefore, the induced
current flows in the coil in the anticlockwise direction.
When a north pole of a bar magnet moves away from
the coil, the induced current in the coil flows in a
direction such that the coil presents its south pole to
the bar magnet as shown in figure (b).

4/
,I'\> ZN
(a) (b)
Therefore induced current flows in the coil in the
clockwise direction.

Given: ¢ = 4t> +2t+1wb

do_d

(4t +2t +1) = 8t+2 = ¢|
dt dt
le| 8t+2 8t+2
Induced current, I=—= =—=
R 10Q 10

Att=1s,
I:8><1+2A:lA
10
NN, A
pm=Ho 1€ 2

4nx1077 x300x400x100x 10~
0.2
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_ NN 4 o . L —d¢
= / 19. () Theindividual emfproduced in the coil e = o
—24nx107*H Ld
_ .. The current induced will be i = lel =i= 1do
Ad  —A(LI) Al d
2@ es—gm by A
! ! ! _dq dq 1d¢ 1 BA
Al Buti=— > —=-——"=[dq=—[dd=>q=—+
S le|l=L— = 8=Lx dt dt Rdt R R
At 0.05 20. (¢) Induced emf=vB,/=15x5x 10" x2
. - -5
:>L:8X005:0.1H =15x10
=0.15mV
13. (¢) Total number of turns in the solenoid, N= 500 5 do A dB
Current, [=2A. L. ® &= dt 0 dt
Magnetic flux linked with each turn
— 4% 1053 Wb £=10x(10x1074)10%)  [10® Gauss/sec=10"T/s]
=100V.
As,0=LIorN¢=LI= L =M
1 I=(e/R)=(100/20) = 5amp.
500%4x107 2. @
= % henry=1H. \W > > E
€.q =BV
14. () Electric field will be induced, as ABCD moves, in both ind
AD and BC. The metallic square loop moves in its own =03x10"% x5x%20
plane with velocity v. A uniform magnetic field is _ s
imposed perpendicular to the plane of the square loop. =3x10 ) V=3mV. o
AD and BC are perpendicular to the velocityaswellas  23. (d) The self inductance of a long solenoid is given by
perpendicular to applied field so an emfis induced in L= n2Al
both, this will cause electric fields in both. “ rHo o
Self inductance of a long solenoid is independent of
¢ 040 60600 the current flowing through it.
i D bl 24. (d) Here, induced e.m.f. @ by
@ 0|9 & & 00— 3/ dx
e o|o o 0 0|0 o eZJ.((ox)de X
o ©|® & & o |~ O
D) C 20
L] ® & & o ® o o 2 2 SBEZ
5. @ EME od e__@__w ZBOJ[(SE) _(2@]: (O]
. (d E.M.F. generated, it it 2 2
d . 25. )
=-N—(BA t) = NBA t
dt (BAcos t) @S 26. () Induced e.m.f. in the ring opposes the motion of the
= €max = NBAw magnet.
16. (¢) L=2mH,i=re" 27. (@
. 28. M)
_Lﬂ = —L[—tze_[ +2te”"] 29. (d Magneticflux, ¢y =BA cos0
E= dt Induced emf, e=BA sin6
Whj‘an = 0’4 Here, 8 =0°
—e 4 2et=0 Magnetic flux is maximum and induced emf'is zero.
or, 2tel=e¢1f2 ) )
= =2 sec. 30. (¢) em.finduced =—BR?0w ==BR*(27n)
2 2
17. ) |
_ =—x(0.1)x (0.1)* x21wx 10 =(0.1)? 7 volts
18. ) @:M Riot =(R+4R)Q=5R Q 2 (0-Dx©-h O v
“ t 3. @ E=dowmnoE-nmd o g MM
. ndp _ —n(W, - W) dt O dt t
R dt SRt ' . E M
(~+ W, & W are magnetic flux) emfinduced per unit turn = N _ 1
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32. @
33. (@
34. @
35. M)
36. ()
37. (©)
38. @

According to Lenz's law, when switch is closed, the
flux in the loop increases out of plane of paper, so
induced current will be clockwise.

Nd¢
dt dt

The e.m.f. is induced when there is change of flux. As

in this case there is no change of flux, hence no e.m.f.

will be induced in the wire.

Given, B=0.01 T, 4 =nR?=nx (1 m)?> = tm?

=100 rads ™!

Since , S0 ¢ is large.

. The maximum induced emf €= BA®
=0.01xmtx100 V=1tV
._—(02-61) _~(0-NBA) _NBA
t t t
NBA 50x2x1072x1072
= = = 01 S
e 0.1

Ad_ — (iADR = QR
¢ iR = Ap = (iAt)R =Q

=0Q= ¢
¢=BA cosG =2.0x0.5xcos60°
= % = (.5 weber.

39.
40.

41.
42.

43.

44.

45.
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@

©

@

@
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ézﬂ = Vz% = W=

Qv
Q
Mutual inductance depends on the relative position
and orientation of the two coils.

As the magnetic field increases, its flux also increases
into the page and so induced current in bigger loop
will be anticlockwise. i.e., from D to C in bigger loop
and then from B to A in smaller loop.

As I increases, ¢ increases

- I, is such that it opposes the increases in ¢.
Hence, ¢ decreases (By Right Hand Rule). The induced
current will be counterclockwise.

According to Faraday’s law of electromagnetic
induction,

Induced emf, e = L—dl

SO:L( j
0.1sec

=220 5w
3 3
Mutual inductance between two coil in the same plane

with their centers coinciding is given by

ol 2m RZNINZ\ henry
4m J
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