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PHYSICS

BOOKS - CENGAGE PHYSICS (HINGLISH)

MISCELLANEOUS VOLUME 5

Single Correct

1. A positive charge particle of mass m and charge q is
projected with velocity v as shown in Fig. If radius of
curvature of charge particle in magnetic field region is

greater than d, then find the time spent by the charge


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_E1Vrgq1tUIzH

particle in magnetic field.
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https://dl.doubtnut.com/l/_E1Vrgq1tUIzH

Answer: C

o Watch Video Solution

2. A current carrying wire is placed in the grooves of an
insulating semicircular disc of radius 'R, as shown in Fig.
The current enters at point A and leaves from point B.

Determine the magnetic field at Point D.

B



https://dl.doubtnut.com/l/_E1Vrgq1tUIzH
https://dl.doubtnut.com/l/_IVqp58zMIbYc
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D. None of these

Answer: B

° Watch Video Solution

3. Determine the magnetic field at the centre of the
current carrying wire arrangement shown in Fig. The
arrangement extends to infinity. (The wires joining the

successive squares are along the line passing through


https://dl.doubtnut.com/l/_IVqp58zMIbYc
https://dl.doubtnut.com/l/_8ScVjWWD2urM

the centre).
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D. None of these

Answer: C


https://dl.doubtnut.com/l/_8ScVjWWD2urM

o Watch Video Solution

— R ~ A
4. A uniform magnetic field B = 37 + 43 + k exists in
region of space. A semicircular wire of radius of 1 m
carrying current 1 A having its centre at (2, 2, 0) is placed

in x-y plane as shown in Fig. The force on semicircular

wire will be

VA



https://dl.doubtnut.com/l/_8ScVjWWD2urM
https://dl.doubtnut.com/l/_2qQFUJFUIp9w

Answer: B

o Watch Video Solution

5. An electron gun ejects electrons at an angle of 45°

with magnetic field boundary as shown in Fig. Find the


https://dl.doubtnut.com/l/_2qQFUJFUIp9w
https://dl.doubtnut.com/l/_1BF4Hx3cFMOi

angular deviation of electrons as it comes out of field.

A.45°

B.90°

C.60°

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1BF4Hx3cFMOi
https://dl.doubtnut.com/l/_n9oBBTJj2fHM

6.1n a certain region of space, there exists a uniform and
constant electric field of strength E along x-axis and
uniform constant magnetic field of induction B along z-
axis. A charge particle having charge q and mass m is
projected with speed v parallel to x-axis from a point (a,
b, 0). When the particle reaches a point 2a, b/2, 0 its
speed becomes 2v. Find the value of electric field

strength of m, v and co-ordinates.
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https://dl.doubtnut.com/l/_n9oBBTJj2fHM

Answer: A

o Watch Video Solution

7. A particle of specific charge q¢/m = (w)C/kg is
projected from the origin towards positive x-axis with a

velocity of 10m /s in a uniform magnetic field

— — —
B = — 2K Tesla. The velocity V' of the particle after

timet = 1/6s will be
A. (5% + 5\/§3)m/s
B.105m /s

C. (5\/35 + 53)m/s

D. —105m /s


https://dl.doubtnut.com/l/_n9oBBTJj2fHM
https://dl.doubtnut.com/l/_VeGEkyKVWcIM

Answer: A

o Watch Video Solution

8. An («)-particle and a proton are both simultaneously
projected in opposite direction into a region of constant
magnetic field perpendicular to the direction of the field.
After some time it is found that the velocity of the («)-
particle has changed in a direction by 45°. Then at this
time, the angle between velocity vectors of (a)-particle

and proton is

A.90°

B.45°


https://dl.doubtnut.com/l/_VeGEkyKVWcIM
https://dl.doubtnut.com/l/_Lqt93qgmfmFO

C.135°

D. none

Answer: C

o Watch Video Solution

9. The torque experienced by a given current carrying

— s oA
loop in a uniform magnetic field B givenbyB, (z — j)


https://dl.doubtnut.com/l/_Lqt93qgmfmFO
https://dl.doubtnut.com/l/_ZTOx72OvpR4v

would have magnitude
z

(-a, 0, a) (0, a, a)

By(i —J_'S

4

A. /2Bya*1
B. zero
C.2BgyaI

D. Bya’I

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ZTOx72OvpR4v

10. A wire is wound on a long rod of material of relative
permeability u,. = 4000 to make a solenoid. If the current
through the wire is 5 A and number of turns per unit
length is 1000 per metre, then the magnetic field inside

the solenoid is

A dmmT

B. 8&mmT

C.47T

D. 87T

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ZTOx72OvpR4v
https://dl.doubtnut.com/l/_uV02sQr0WdXC

11. A uniform magnetic field B and electric field E exist
along y and negative z axis respectively. Under the
influence of these field a charge particle moves along OA
undeflected. If electric field is switched off, find the pitch

of helical trajectory in which the particle will move.

y
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" gB%cot 6


https://dl.doubtnut.com/l/_vVGX8sQL0EH2

2mmE
" gB?tan6

Answer: D

o Watch Video Solution

12. Axis of a solid cylinder of infinite length and radius R
lies along y-axis. It carries a uniformly distributed current

| along +y direction. Magnetic field at a point

(R/2,y,R/2)is
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https://dl.doubtnut.com/l/_vVGX8sQL0EH2
https://dl.doubtnut.com/l/_Co21rev9Bw9w
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Answer: A

o Watch Video Solution

13. A cylinder wire of radius R is carrying uniformly
distributed current | over its cross-section. If a circular
loop of radius r is taken as amperian loop, then the

variation value of 7{5 - Vec(dl) over this loop with

radius 'r' of loop will be best represented by

a. §§d7 :‘
A. JLR 7


https://dl.doubtnut.com/l/_Co21rev9Bw9w
https://dl.doubtnut.com/l/_FqPj1MZSHID5

Answer: B

o Watch Video Solution

14. A parabolic section of wire OA is located in the x-y
plane and carries current I = 12A. A uniform magnetic
field B = 4.0T making an angle 60° with x axis exists in

x-y plane. Calculate the magnetic force on the wire OA.


https://dl.doubtnut.com/l/_FqPj1MZSHID5
https://dl.doubtnut.com/l/_TLmZMy3zZlyz

Coordinates of A are (0.25 m, 1 m)

Answer: A


https://dl.doubtnut.com/l/_TLmZMy3zZlyz

o Watch Video Solution

15. Two coils of self inductance 100 mH and 400 mH are
placed very closed to each other. Find maximum mutual
inductance between the two when 4 A current passes
through them.

A. 200mH

B.300mH

C.100/2mH

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_TLmZMy3zZlyz
https://dl.doubtnut.com/l/_BooB9COqrbyz

16. In a region at a distance r from z-axis, magnetic field
% & . . .
B = Byrtk is present where B is constant and t is

time. Then the magnetic of induced electric field at a

distance r from z-axis is given by

D. none

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BooB9COqrbyz
https://dl.doubtnut.com/l/_I9bhoyk8q0vL
https://dl.doubtnut.com/l/_RW2YfazoGt7T

17. A small square loop of edge a and resistance R is
moved with velocity vy away from an infinitely long
current carrying conductor carrying current | so that the
conductor and side of square are always in same plane.

Find induced current in loop at a separation of r
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Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_RW2YfazoGt7T
https://dl.doubtnut.com/l/_mRAXxQejBw7x

18. In Fig. two air-cored solenoid P and Q have been
shown. They are placed near each other. In Fig. when I,
the current in P, changes at the rate of 54 /s, and emf of
2 mV is induced in Q. The current in P is then switched
off, and a current changing at 24 /s is fed through Q as

shown in diagram. What emf will be induced in P?

A8 x 1074V

B.2 x 1073V

C.5x 1073V

D.8 x 102V


https://dl.doubtnut.com/l/_mRAXxQejBw7x

Answer: A

o Watch Video Solution

19. Radius of a circular ring is changing with time and the
coil is placed in uniform magnetic field perpendicular to
its plane. The variation of 'r" with time 't' is shown in Fig.

Then induced emf e with time t will be best represented


https://dl.doubtnut.com/l/_mRAXxQejBw7x
https://dl.doubtnut.com/l/_wFFxbOtI7fPe

AT


https://dl.doubtnut.com/l/_wFFxbOtI7fPe
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Answer: D

o Watch Video Solution

20. A triangular wire frame (each side =2m) is placed in a
region of time variant magnetic field
dB/dt = (1/3)T /s. The magnetic field is perpendicular
to the plane of the triangle and its centre coincides with
the centre of triangle. The base of the triangle AB has a
resistance 1(f2) while the other two sides have

resistance 2({2) each. The magnitude of potential


https://dl.doubtnut.com/l/_wFFxbOtI7fPe
https://dl.doubtnut.com/l/_0WreDlarv0Uc

difference between the points A and B will be

A.04V

B.0.6V

C.1.2V

D. None


https://dl.doubtnut.com/l/_0WreDlarv0Uc

Answer: A

o Watch Video Solution

21. A metallic square loop PQRS is moving in its own
plane with velocity v in a uniform magnetic field
perpendicular to its plane as shown in Fig. If
Vp, Vg, Vg and Vj are the potentials of points P, Q, R

and S then which of the following is an incorrect

statement?

Xp X X X XoX X

X [XX X X7|x X,
X X X X —x—»

X | X X X X |X X

XS X X X XBRyx ¥


https://dl.doubtnut.com/l/_0WreDlarv0Uc
https://dl.doubtnut.com/l/_HngfanZlXcdC

A Vp = VQ
B.Vp > Vg
C.Vp > Vg

D.Vg = Vg

Answer: D

o View Text Solution

22. Switch S is closed t = 0, in the circuit shown. The

change in flux in the inductor (L = 500mH) from¢ = 0


https://dl.doubtnut.com/l/_HngfanZlXcdC
https://dl.doubtnut.com/l/_Q4Dxu3iDPluh

to an instant when it reaches steady state is

5Q

20VT == 50 uF

B.1.5Wb

C.0Wb

D. None

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Q4Dxu3iDPluh
https://dl.doubtnut.com/l/_2MoKsWTOW5gY

23. An AC source rated 100V (rms) supplies a current of
10A(rms) to a circuit. The average power delivered by

the source

A. must be 1000W
B. may be greater than 100W
C. may be less than 1000W

D. all of the above three are possible

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_2MoKsWTOW5gY

24. The voltage of an AC source varies with time
according to the relation: £ = 120sin 1007t cos 1007t V.
What is the peak voltage of the source?

A.60V

B. 120V

C.30V

D. 2V

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_mOCrNl7YS61C

25. The figure below shown a battery with emf 15V in a
circuit with R; = 30(f2), R3 = 20(Q2 and L = 3.0H.
The switch S is initially in the open position and is then
closed at time t = 0. Then the graph which shows the
correct variation of current through battery after switch

S is closed

15 V)
T L Ry



https://dl.doubtnut.com/l/_WCY5xs3gAYKV

Answer: A

o Watch Video Solution

26. A plane loop is shaped as two squares (Fig) and
placed in a uniform magnetic field at right angle to the
loop's plane. The magnetic induction varies with time as
B = Bysin(w)t, whereBy = 10mT and (w) = 100rads *
. The wires do not touch at point A. If resistance per unit

length of the loop is 50m(2) /m, then amplitude of


https://dl.doubtnut.com/l/_WCY5xs3gAYKV
https://dl.doubtnut.com/l/_D2enjPmIaFsj

current induced in the loop is

S
S
D

A.1.5A
B.1.04
C.0.54

D.2.04

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_D2enjPmIaFsj

27. Two infinitely long, thin, insulated, straight wires lie in
the x-y plane along the x- and y- axis respectively. Each
wire carries a current |, respectively in the positive x-
direction and positive y-direction. The magnetic field will

be zero at all points on the straight line:

Ay==c
By= —=x
Cy=x—1
Dy= —z+1
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7n4A6lNCLVxw
https://dl.doubtnut.com/l/_DZ5fkcd1lAHX

28. Two infinitely long straight parallel wires carry equal
currents 'I' in the same direction and are 2 m apart.
Magnetic induction at a point which is at same normal

distance (\/ﬁ)m from each wire has magnitude

A. &\/ﬁ
2w

1
BH_O\/E

47
ot

. 24/2m

C

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_DZ5fkcd1lAHX

29. Two infinitely long straight parallel wire are 5 m apart,
perpendicular to the plane of paper. One of the wires, as
it passes perpendicular to the plane of paper, intersects
it at A and carries current | in the downward direction.
The other wire intersects the plane of paper at point B
and carries current k int the outward direction O in the
plane of paper as shown in Fig. With x and y axis shown,

magnetic induction at O in the component form can be


https://dl.doubtnut.com/l/_5tXGybBfUFzf

expressed as

o


https://dl.doubtnut.com/l/_5tXGybBfUFzf

Answer: B

o Watch Video Solution

30. In Fig., AB is a non-conducting rod. Equal charges of
magnitude q are fixed at various points on the rod as
shown. The rod is rotated uniformly about an axis
passing through O and perpendicular to its length such

1

that linear speed at the end A or B of the rod is 3ms ™.

Magnetic field at O is

q q q q
0—0—0—0—O0—0—_,
A 0 B

l—ple—>]
Im Im

A 2m >ie 2m >

< —pie -



https://dl.doubtnut.com/l/_5tXGybBfUFzf
https://dl.doubtnut.com/l/_gaYcSjppdAKB
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3uoq
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6109
137

Answer: A

o Watch Video Solution

31. Infinite wires, each carrying a current 0.5 A, are kept
parallel to y-axis and intersecting x-axis at £ = £ 1 m,
+02m, +=4m, +8m etc. Wires kept at positive values of x
carry current in the same direction while wires kept at

negative values of x carry current successively in


https://dl.doubtnut.com/l/_gaYcSjppdAKB
https://dl.doubtnut.com/l/_QVOSNtwOt6DH

opposite directions as shown in Fig.

VA
R e
O A
45 ~2;: —1? O -1 §+2 Ii+4 E%\

A wire is kept parallel to x-axis and intersecting y-axis at
y=2 m. It carries a current i. Assuming this wire to be
insulated from others then the current i in it such that
magnetic induction at O is zero is
(assuming each wire to be infinitely long)

A. §A along positive x-axis

B. %A along negative x-axis

C. §A along negative x-axis

7 o :
D. §A along positive x-axis


https://dl.doubtnut.com/l/_QVOSNtwOt6DH

Answer: A

o Watch Video Solution

32.Three infinitely long wires, each carrying a current 1A,
are placed such that one end of each wire is at the
origin, and, one of these wires is along x-axis, the other
along y-axis and the third along z-axis. Magnetic

induction at point (-2 m, O, 0) due to the system of these


https://dl.doubtnut.com/l/_QVOSNtwOt6DH
https://dl.doubtnut.com/l/_K0TGuLGmS77X

wires can be expressed as

1 54)
A. i j+k
1o (A. A)
B. — —
47 J—k
s (T +H)
C.— | — k
8 I
Ho (A. A)
D. —
8 j+k
Answer: C

[ o WA _oL_L vl e~_ ..o _


https://dl.doubtnut.com/l/_K0TGuLGmS77X
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33. Two parallel wires P and Q placed at a separation d =6
cm on x-axis carry electric current i; = 5A and iy = 24
in opposite directions as shown in Fig. Find the point on

the line PQ where the resultant mgnetic field is zero.

I I
________ (50 .
p @Q x
[« d —P|
A 4 cmleft P

B.4 cm right of Q

C. middle of PQ

D. At no position


https://dl.doubtnut.com/l/_K0TGuLGmS77X
https://dl.doubtnut.com/l/_2iEAg2WDRouz

Answer: B

o Watch Video Solution

34. In Fig. the conductors carry equal currents i. All
straight segments are very long, and the two circular
loops have equal radii. However, the currents around the

loops have opposite sense. The ratio of the magnetic


https://dl.doubtnut.com/l/_2iEAg2WDRouz
https://dl.doubtnut.com/l/_SYwiCLQuR0Ka

field at a and b, at the centres of the two loops, is

— > —>
l
—;.——b —p
B, T+ 1
A. =
Bb —7T—|—].
B B, wm—1
.Bb_Tr—l—]_
B, T — 2
C. =
Bb 7'('—|—2
B, T+ 2
D. =
Bb T — 2

Answer: A

f


https://dl.doubtnut.com/l/_SYwiCLQuR0Ka

I o Watch Video Solution

35. What is the magnitude of magnetic field at the centre
O of loop of radius (ﬂ)m made of uniform wire when a
current of 1 A enters in the loop and is taken out of it by

two long wires as shown in Fig.

from —oo
- - >
1 A



https://dl.doubtnut.com/l/_SYwiCLQuR0Ka
https://dl.doubtnut.com/l/_4T4fjI8cryKS

T

1
i [1——

V2 V2

C.zero

D. None of these

Answer: C

o Watch Video Solution

36. Find the magnetic field at the origin in the fig. Shown

in fig.


https://dl.doubtnut.com/l/_4T4fjI8cryKS
https://dl.doubtnut.com/l/_He7LtykupmRd

> X

Al
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:u’OI 3. ]-A.
A — —
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,U’OI 35 ]-':
B.L L | —k+ —
4R<2k+7r7)
/J'OI 3. 1 ~
¢l (Zh+ —
iR (4 +27r])

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_He7LtykupmRd

37. Find the magnitude of the magnetic induction B of a
magnetic field generated by a system of thin conductors
along which a current | is flowing at a point A (O, R, O),
that is the centre of a circular conductor of radius R. The

ring is in yz plane.



https://dl.doubtnut.com/l/_sXECwMZKGxrh

D. None of these

Answer: B

o Watch Video Solution

38. A charged particle (charge g, mass m) has velocity v,
at origin in +x direction. In space there is a uniform
magnetic field B in -z direction. Find the y coordinate of

particle when is crosses y axis.

mauyg
qB

2mu,
qB

A.

mug

C. 2B



https://dl.doubtnut.com/l/_sXECwMZKGxrh
https://dl.doubtnut.com/l/_D9reB7tK42UB

D. None of these

Answer: B

o Watch Video Solution

39. AB and AC are boundary lines within which a
magnetic field B exists. If the magnetic field is absent, a
charged particle of mass m and charge q must have
passed through a point P on angle bisector of -BAC, at a
distance r(\/i) from A, if it has fallen on AB normally at
a point Q such that QP =r. If the magnetic field is present,

how much time the charged particle will take to come


https://dl.doubtnut.com/l/_D9reB7tK42UB
https://dl.doubtnut.com/l/_XVgjGgOSd9pT

out of the magnetic field


https://dl.doubtnut.com/l/_XVgjGgOSd9pT

Answer: D

o Watch Video Solution

40. Two recangular plates A and B placed at a distance 2a
apart, are connected to a battery to produce an electric
field. There are insulators between plantes C and other
two plates. A magnetic field exists along z-axis. A charged
particle of mass m and charge q passes through a hole
at the middle of the plate A with velocity v and strikes at
Q which is the middle of the bottom edge of plate B after

passing through a hole inplate C. If £ = mv2/qa, what


https://dl.doubtnut.com/l/_XVgjGgOSd9pT
https://dl.doubtnut.com/l/_XerSMy8oAoKg

will be the speed of the particle at Q?

it

Hole in plate C
Plate 4 ‘ C

—» X

\;\ <+« B

Insulator
Insulator

4 —> ) <
/ ¥z p
e = -0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_XerSMy8oAoKg

41. A magnetic field B exists between OA and OB. Inclined
at an angle (), a charged particle strikes at point A on
surface OA, at a distance (2K cos(6))(quB) from O,
where K is kinetic energy, q is the charge and v is the
velocity of the particle. At what angle with horizontal
(measured from end B) will the charged particle emerge

from OB?

O

2K cos 0
qvB

A6

B.90° — 0


https://dl.doubtnut.com/l/_Fh5Ly0JIIO0G

C.90° + 6

D.90°

Answer: D

o Watch Video Solution

42. To the right of line PQ is a uniform magnetic field
E. B; A is the line of incidence of a charged particle,
which comes out of the field along DE, CA and DF are the
normals at A and D. —B;AC = (6). Angle measured
from CA in clockwise direction is taken as positive. What
will be the value of (0) so that angle subtended by the

part of the circle (along which charged particle moves in


https://dl.doubtnut.com/l/_Fh5Ly0JIIO0G
https://dl.doubtnut.com/l/_93mHwOkMAknS

the field) at its centre and facing the circle is less than 7?

P
X X

X X
X X

0

A. 0 is positive

B.6 —0
C. 60 is negative

%
D. 8 depands upon B and change

Answer: C

s ]


https://dl.doubtnut.com/l/_93mHwOkMAknS

[ o \Vvatch Vvideo Solution ]

43. In the previous problem, if O is the point on AD and
OO0 is the perpendicular from the centre of the circle,
O _1,thenOA /OD will be

Al

B. >1

C. <1

%
D. depands upon B and charge

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_93mHwOkMAknS
https://dl.doubtnut.com/l/_uO6fKclgqPhg
https://dl.doubtnut.com/l/_S6wRr3sTuxEU

44. In the previous problem, if (¢) is the angle between
line of emergence DE and normal DF at point D, ratio of
(¢) / (0) for positive value of (8) will be

Al

B. >1

C. <1

%
D. depands upon B and charge

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_S6wRr3sTuxEU

45. In the previous problem, if time period,
T =2(m )B_Q where Q is the charge of the particle and

m is its mass, the ratio of time spent by the particle in

field when () is positive to when (0) is negative is given

by
/246
A.
(F7=3)
(7r—|—0>
B.
T —0
c T — 0
‘\7r+6
9 _
D.(W/ 0)
/240
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_wjoF1h6LihSV
https://dl.doubtnut.com/l/_DAAaPXKyHdjK

46. In the previous problem, the maximum range of
movement of the centre of the part of the circle from
line AD in which charged particle of charge Q moves with
a velocity v when () is positive to when (8) is negative is

given by

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_DAAaPXKyHdjK
https://dl.doubtnut.com/l/_PTMZyY5nXQld

47. A triangular system of mass 100 gm consisting of 3
wires of length, as shown in Fig and length of AO as 4
units, are placed in the magnetic field of 1T. The current
of 1 A flows through wire AO. The wires are of same
material and cross-sectional area. In which direction will

the system move?

>
>
N

A. At tan (3 /4)with (-x) axis.

B. along x-axis


https://dl.doubtnut.com/l/_PTMZyY5nXQld

C. along y-axis

D. along (-x) axis

Answer: B

o Watch Video Solution

48. In the previous problem, what will be force with
which system moves? (Use(\/ﬁ) = 1.4)

A.3.05N

B.4.0N

C.0.5N

D.1.0N


https://dl.doubtnut.com/l/_PTMZyY5nXQld
https://dl.doubtnut.com/l/_62I3is4NCGKW

Answer: C

o Watch Video Solution

49. In the previous problem, instead of being stationary,
the system enters the magnetic field with a velocity
0.5m /sec along y-direction. Along which direction the
system will move now?

A. along ai +bj

B. along a circular path

C. system will become stationary

D. along a direction in x-y plane


https://dl.doubtnut.com/l/_62I3is4NCGKW
https://dl.doubtnut.com/l/_7nN944VmLPJ3

Answer: B

o Watch Video Solution

50. In the previous problem, what will be acceleration of

the system (inm /sec’)?

A.54/2
B.0.5¢/2

C.zero

D.2.5

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_7nN944VmLPJ3
https://dl.doubtnut.com/l/_xex04CAFiKqA

51. A conducting loop of radius R is present in a uniform
magnetic field B perpendicular to the plane of the ring. If
radius R varies as a function of time t,as R = Ry + t.

The emf induced in the loop is

A.2m(Ry + t) B clockwise


https://dl.doubtnut.com/l/_xex04CAFiKqA
https://dl.doubtnut.com/l/_2oovx2F025qj

B. m(Ry + t)B clockwise
C.2mw(Ry + t) B anticlockwise

D. zero

Answer: C

° Watch Video Solution

52. A wire loop is placed in a region of time varying
magnetic field which is oriented orthogonally to the
plane of the loop as shown in Fig. The graph shows the
magnetic field variation as the function of time. Assume
the positive emf is the one which drives a current in the

clockwise direction and seen by the observer in the


https://dl.doubtnut.com/l/_2oovx2F025qj
https://dl.doubtnut.com/l/_bD2nXBem6x3h

direction of B. Which of the following graphs

represents the induced emf as a function of time?

1

~N e
—
-~
[a]
=~
~

chA

_____

best


https://dl.doubtnut.com/l/_bD2nXBem6x3h

Answer: C

o Watch Video Solution

53. Two infinitely long conducting parallel rails are
connected through a capacitor C as shown in Fig. A
conductor of length | is moved with constant speed wvj.

Which of the following graph truly depicts the variation


https://dl.doubtnut.com/l/_bD2nXBem6x3h
https://dl.doubtnut.com/l/_4lUI2BoLlY2G

of current through the conductor with time?

® oo o070
S— ® ® w @ @ |
o ofo o o]
® ® ® @ ®
_ 4
o
L
t (time)
A ®
5
=1 i
t (time)
B. )
g _
)~
@}

t (time)

C. ©


https://dl.doubtnut.com/l/_4lUI2BoLlY2G

Current
1(0)
-

¢ (time)

D. @

Answer: C

o Watch Video Solution

54. Figure shows an isosceles triangle wire frame with
apex angle equal to (7) /2. The frame starts entering
into the region of uniform magnetic field B with constant
velocity v at t =0. The longest side of the frame is
perpendicular to the direction of velocity. If i is the
intantaneous current through the frame then choose

the alternative showing the correct variation of i with


https://dl.doubtnut.com/l/_4lUI2BoLlY2G
https://dl.doubtnut.com/l/_CBvlBTJ19Y4N

time.

90°

i, rors,
?"'.9 /"‘1 Y &%
Lo b e

e ,;E"j

(@)

(b)


https://dl.doubtnut.com/l/_CBvlBTJ19Y4N

~.

Answer: D

o Watch Video Solution

55. A rod closing the circuit shown in Fig moves along a
U shaped wire at a constant speed v under the action of
the force F. The circuit is in a uniform magnetic field

perpendicular to the plane. Calculate F if the rate of heat


https://dl.doubtnut.com/l/_CBvlBTJ19Y4N
https://dl.doubtnut.com/l/_JLnc1soozQVd

generation in the circuit is Q.

. e
v P
R » LA

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JLnc1soozQVd

56. In the circuit shown in Fig. A conducting wire HE is
moved with a constant speed v towards left. The
%

complete circuit is placed in a uniform magnetic field B

perpendicular to the plane of circuit inwards. The current

in HKDE is

A K

3¢ A
R 1% % v, —_C

e X0

B . D
¢ K

A. clockwise

B. anticlockwise


https://dl.doubtnut.com/l/_JLnc1soozQVd
https://dl.doubtnut.com/l/_eybtHiBIqbzS

C. direction will change with time

D. zero

Answer: D

o Watch Video Solution

57. Fig. Shows a conducting circular loop of radius a
placed in a uniform, perpendicular magnetic field B. A
thick metal rod OA is pivoted at the centre O. The other
end of the rod touches the loop at A. The centre O and a
fixed point C on the loop are connected by a wire OC of
resistance R. A force is applied at the middle point of the

rod OA perpendicularly, so that the rod rotates clockwise


https://dl.doubtnut.com/l/_eybtHiBIqbzS
https://dl.doubtnut.com/l/_1XnfLC9OfTg3

at a uniform angular velocity (w). Find the force.

X

wa® B?

7 to the right of OA in the figure
wa’ B?

B.
2R
wa’ B2

to the right of OA in the figure

R to the left of OA in the figure

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1XnfLC9OfTg3

58. Consider the situation shown in the figure of the
previous problem. Suppose the wire connecting O and C
has zero resistance but the circular loop has a resistance
R uniformly distributed along its length. The rod OA is
made to rotate with a uniform angular speed (w) as

shown in the figure. Find the current in the rod when

—AOC = 90°

>

&
Q

[\&]
€

.tU w| oo w| ot
o

@M';U

w
€

€

3R

D. None of these


https://dl.doubtnut.com/l/_1XnfLC9OfTg3
https://dl.doubtnut.com/l/_RWtBJyBh0Dgv

Answer: B

o Watch Video Solution

59. Consider a variation of the previous problem.
Suppose the circular loop lies in a vertical plane. The rod
has a mass m. The rod and the loop have negligible
resistance but the wire connecting O and C has a
resistance R. The rod is made to rotate with a uniform
angular velocity (w) in the clockwise direction by
applying a force at the midpoint of OA in a direction
perpendicular to it.

Find the magnitude of this force when the rod makes an

angle (6) with the vertical.


https://dl.doubtnut.com/l/_RWtBJyBh0Dgv
https://dl.doubtnut.com/l/_2VUgNxVqAVtD

B%a3w

A. 5B — mgsinf
B B%a’w n 00
: mgsin
R g
B%aw )
C. — mgsinf

R

D. None of these

Answer: A

o Watch Video Solution

60. Figure shows a situation similar to the previous
problem. All parameters are the same except that a
battery of emf ¢ and a variable resistance R are
connected between O and C. The connecting wires have

zero resistance. No external force is applied on the rod


https://dl.doubtnut.com/l/_2VUgNxVqAVtD
https://dl.doubtnut.com/l/_Nj3yfvCuqVkv

(except gravity, forces by the magnetic field and by the

pivot).

X

X X X X

In what way should the resistance R be changed so that
the rod may rotate with uniform angular velocity in the
clockwise direction? Express your answer in terms of the
given quantities and the angle (6) made by the rod OA

with the horizontal.

aB

2 R
A. (Bwa 25) —ng p—r


https://dl.doubtnut.com/l/_Nj3yfvCuqVkv

aB
mg cos 6

aB
2mg cos 6

B. (Bwa2 + 2&:)
C. (Bwa2 + 28)

D. None of these

Answer: C

o Watch Video Solution

61. In the circuit shown in Fig. Sliding contact is moving
with uniform velocity towards right. Its value at some

instance is 12(€2). The current in the circuit at this


https://dl.doubtnut.com/l/_Nj3yfvCuqVkv
https://dl.doubtnut.com/l/_yu8nTPIgYoCw

instant of time will be

'Y
| 4

A.05A

B. More than 0.5 A

C. Less than 0.5 A

D. May be less or more than 0.5A depending on the

value of L.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_yu8nTPIgYoCw
https://dl.doubtnut.com/l/_Yr6vnVCozUiW

62. The current i in an induction coil varies with time
according to the graph shown in figure. Which of the

following graph shows induced emf in the coil with time:

EAP

VY

@

A.
E A}
» ¢
B ®)
E
—» !
C. ©

D. (d) j t


https://dl.doubtnut.com/l/_Yr6vnVCozUiW

Answer: D

o Watch Video Solution

63.In Fig. infinite conducting rings each having current i
in the direciton shown are placed concentrically in the
same plane as shown in the figure. The radii of rings are

r, 2r, 22r. Br ... , (00). The magnetic field at the


https://dl.doubtnut.com/l/_Yr6vnVCozUiW
https://dl.doubtnut.com/l/_a3jpqenSLT65

centre of rings will be

A.Zero

po?
r

pui
2r

i
3r

Answer: D

e


https://dl.doubtnut.com/l/_a3jpqenSLT65

| ¥ VWatch video Solution |

64. The magnetic field exists along negative x-axis and
electric field exists along positive x-axis. A charged
particle moves with a velocity inclined at an angle (6)
with vertical in (x-y) plane. What will be the correct

diagram of the helical path?

{JUUIOUE

B (b)


https://dl.doubtnut.com/l/_a3jpqenSLT65
https://dl.doubtnut.com/l/_laQIkI1uWKpi

Answer: D

o Watch Video Solution

65. One long conductor carries current | along y-axis with
charge density A. An electric field exists along z-axis. In
what direction, a charged particle at point P, distance x

apart from the wire (along x-axis), be projected with


https://dl.doubtnut.com/l/_laQIkI1uWKpi
https://dl.doubtnut.com/l/_ZPHBjGQQnyfi

velocity v so that it moves undeflected?

e p

b

A. Vertically upward

B. vertically downwards

C. horizontally right

D. horizontally left

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_ZPHBjGQQnyfi

66. Current I flows through the circuit, as shown. Find

the  magnetic moment of the figure, if

AB=BC =CD =DFE =FEF =FG =GH = HA:



https://dl.doubtnut.com/l/_3CFV0HYOci7M

Answer: B

o Watch Video Solution

67. Find the force acting on rectangular loop PQRST.

R
>
2a
a
Q 30°
D
60° S
a
T a
P
>
IaB
2
IaB
B.
V2
c IaB+/3



https://dl.doubtnut.com/l/_3CFV0HYOci7M
https://dl.doubtnut.com/l/_Yh7P2AUM3gQy

D.IaB,/3

Answer: A

° Watch Video Solution

68. A conductor AB of length [ carrying current 7 is

placed perpendicular to a long straight conductor


https://dl.doubtnut.com/l/_Yh7P2AUM3gQy
https://dl.doubtnut.com/l/_TjlhqcVaXeja

carrying a current I as shown. Force on AB will be

Answer: B


https://dl.doubtnut.com/l/_TjlhqcVaXeja

o Watch Video Solution

69. A long straight non-conducting string carriers a
charge density of 40uC /m. It is pulled along its length
at a speed of 300m /sec. What is the magnetic field at a
normal distance of 5mm from the moving string?
AB=48x10""T
B.B=32x10'T

CB=25x10"'T

DB=5x10"'T

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_TjlhqcVaXeja
https://dl.doubtnut.com/l/_oI7EphVQAVwS

70. Aring of radius R is rolling on a horizontal plane with
constant velocity v. There is a constant and uniform
magnetic field B which is perpendicular to the plane of

the ring. Emf across the lowest point A and right-most

point C as shown in the figure will

X
X
X
X
X
X

A. Increase with time

B. decrease with time

C. remains constant and equal to v/2BvR


https://dl.doubtnut.com/l/_oI7EphVQAVwS
https://dl.doubtnut.com/l/_5NBr3eFrwyie

D. remains constant and equal to BuR

Answer: D

o Watch Video Solution

71. A current T = 3.36(1 + 2t) x 10~ A increase at a
steady state in a long staight wire. A small circular loop
of radius 102 m has its plane parallel to the wire and is
placed at a distance of 1 m from the wire. The resistance
of loop is 8.4 x 10~ #(Q). Find the approximate value of

induced current in the loop.

A.5.024 x 24711 A

B.3.8 x 247114


https://dl.doubtnut.com/l/_5NBr3eFrwyie
https://dl.doubtnut.com/l/_PFh5iJgI1Gj4

C.2.75 x 2414

D.1.23 x 24~ 4

Answer: A

o Watch Video Solution

72. The magnetic field inn a region is given by
— — BO ) )

B =k Ty where L is a fixed length. A conducting rod
of length L lies along the Y - axis between the origin and

the point (O,L, 0). If the rod moves with a velocity v = v,

find the emf induced between the ends of the rod.

A. 2Bo’Uol

B. (Bo’l}()l


https://dl.doubtnut.com/l/_PFh5iJgI1Gj4
https://dl.doubtnut.com/l/_LZVqtr3TYg3G

Byl
C. 5

D. None of these

Answer: C

o Watch Video Solution

73. In the circuit shown in fig, switch S was closed for
long time. At time t-O, teh switch is opened again. The

maximum potential difference across teh plates of the


https://dl.doubtnut.com/l/_LZVqtr3TYg3G
https://dl.doubtnut.com/l/_DOAOjrRZlmZP

capacitor after the switch is opened is

100 mH

R=50Q

A. 10V

B. 100V

C. 20V

D. 200V

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_DOAOjrRZlmZP

74. In the circuit shown in fig, the time constant of the
two braches are equal(=T). Then if the key S is closed at
the instant t=0, the time in which the current in the
circuit through the battery will rise to its final value of
(E/R) will be, (assume that the internal resistance of

the battery and of the connecting wire are negligible)

R L
MMA— TS5\

A. Instantly

B.t = =
2


https://dl.doubtnut.com/l/_ayoYGrBUkAyP

C.t =2T

D.t = c©

Answer: A

o Watch Video Solution

75.1n fig., a parivle of charge +Q and mass M is projected
with velocity v in the plane of paper. Above teh dark line
magnetic field is (B;) and below it is (By) both
perpendicular to the plane of paper. Which can be the

possible path on which the charge will move? (Consider


https://dl.doubtnut.com/l/_ayoYGrBUkAyP
https://dl.doubtnut.com/l/_4KVWVi9bAYcZ

all posible cases for values of (B;) and (B _2))

By

B
0|

: B,
A. H O

(b) @j
5 \\9


https://dl.doubtnut.com/l/_4KVWVi9bAYcZ

O
D.

Answer: A

o Watch Video Solution

76. A bulb of 100 W is connected in parallel to an ideal

inductance of 1H. This arrangement is connected to a 90

V barrery through a switch. On pressing the switch the

A. blub does not glow

B. bulb glows

C.bulb glows after a short time and then continues

to glow.


https://dl.doubtnut.com/l/_4KVWVi9bAYcZ
https://dl.doubtnut.com/l/_LoriezCXTSEx

D.bulb glows for a short time and then stops

glowing.

Answer: D

o Watch Video Solution

77. A resistance of 20€2 is connected to a source of an
alternating potential V = 220sin(1007t). The time
taken by the current to change from the peak value to

rms value is

A. 0.2s

B.0.25s


https://dl.doubtnut.com/l/_LoriezCXTSEx
https://dl.doubtnut.com/l/_uueSZRHnlszu

C.25s

D.2.5 x 10 3s

Answer: D

o Watch Video Solution

78. A uniformly wound solenoid coil of sIf inductnace 4
mH and resistance 12() is broken int two parts. These
two coil are connected in parallel across is 12V battery.

The steady current through battery is

A TA

B. 2A


https://dl.doubtnut.com/l/_uueSZRHnlszu
https://dl.doubtnut.com/l/_yUzQfCet7aYt

C.4A

D. 8A

Answer: C

o Watch Video Solution

79. A current is made up of two components 3 A de
component and ac component given by I = 4sin(w)tA.

The effective value of current is

A /17A
B.1/TA

C. /254


https://dl.doubtnut.com/l/_yUzQfCet7aYt
https://dl.doubtnut.com/l/_uNhJbDcTbMFB

D./7 x 25A

Answer: A

o Watch Video Solution

80. An alternating emf. of 200 V and 50 cycles is
connected to a circuit of resistance 3.142Q2) and

inductance 0.01 H. The lag in time between the e.m.f. and
the current is

A. 1.5 ms

B.2.5ms

C.3.5ms


https://dl.doubtnut.com/l/_uNhJbDcTbMFB
https://dl.doubtnut.com/l/_sNNlQYQr7Rhp

D. None of these

Answer: B

o Watch Video Solution

81.In an AC circuit, a resistance of Rohm is connected is
series with an inductance L. If phase angle between
volage and current be 45°, the value of inductive

reactance will be

AR/4
B.R/2

C.R


https://dl.doubtnut.com/l/_sNNlQYQr7Rhp
https://dl.doubtnut.com/l/_nr7nFB0EluVX

D. cannot be found with the given data

Answer: C

o Watch Video Solution

82. A direct current of 2 A and an alternating current
having a maximum value of 2 A flow through two
identical resistances. The ratio of heat produced in the
two resistances will be

Al:1

B.1:2

C.2:1


https://dl.doubtnut.com/l/_nr7nFB0EluVX
https://dl.doubtnut.com/l/_A6tiFb6L6Gcx

D.4:1

Answer: C

o Watch Video Solution

8. In the given circuit, Fig., the reading of voltmeter V;
and V5 300 votls each. The reading of the voltemeter V3

and ammeter A are respectively

— B ——— | =
W—— V3
O— |

220V, 50 Hz


https://dl.doubtnut.com/l/_A6tiFb6L6Gcx
https://dl.doubtnut.com/l/_BYF7WWhDktEG

A.800V,2A

B.300V,2 A

C.220V,22V

D.100V,2 A

Answer: C

o Watch Video Solution

84. In the circuit shown in fig. if both the bulbs

(B;) and (Bs) are identical


https://dl.doubtnut.com/l/_BYF7WWhDktEG
https://dl.doubtnut.com/l/_n6nOzuQsBRRC

C =500 uF

—@r
&

L =10 mH N
- r—(Q)2

(=)

N\

220V, 50 Hz

A. their brightness will be the same

B. B2 will be brighter than B;

C. as frequency and that of Bz will becrease

D. Only B> will glow because the capacitor has infinite

impedance

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_n6nOzuQsBRRC

85. The diagram given below shows a solenoid carrying
time varying current [ = [yt. On the axis of the solenoid,
a ring has been placed. The mutual inductance of the
ring and the solenoid is M and the self inductance of the
ring is L. If the resistance of the ring is R then maximum

current which can flow through the ring is



https://dl.doubtnut.com/l/_9NcVi1PlDTHI

Answer: B

o Watch Video Solution

86. An inverted L shaped conductor PRQ is made by
joining two perpendicular conducting rods, each of
length 1.5 L, at end R. This structure is moving in x-y
% A
plane containing variable magnetic field B = — 3zé(k)
with a velocity vé(i) + vj. If potential of P is V, and that

of Q is V), then value of Vp — V(Q) at the instant when


https://dl.doubtnut.com/l/_9NcVi1PlDTHI
https://dl.doubtnut.com/l/_RwbArxBjDU8l

P is at origin as shown in Fig. Will be

» X

Q
P R
QuL?
"8
27vL?
T8
c_ QuL>
8
2L’
8

Answer: D


https://dl.doubtnut.com/l/_RwbArxBjDU8l

o View Text Solution

87. Consider parallel conducting rails separated by a
distance |. There exists a uniform magnetic field B
perpendicular to the plane of the rails as shown in Fig.
Two conducting wires each of length | are placed so as to
slide on parallel conducting rails. One of the wires is
given a velocity vy parallel to the rails. Till steady state is

achieved, loss in kinetic energy of the system is

[|m RB m v,



https://dl.doubtnut.com/l/_RwbArxBjDU8l
https://dl.doubtnut.com/l/_4HBHGZqLrMg3

A. zero
B. 3.4mv(2)
C. —muj

D. —mu

Answer: C

° Watch Video Solution

88. A system consists of two coaxial current carrying
circular loops as shown in Fig. The self inductance of
loop 1 is L; and self inductance of loop 2 is L.
Magnitude of mutual inductance is M. If at any instant

current flowing through loop 1 and loop 2 are ¢; and 1,


https://dl.doubtnut.com/l/_4HBHGZqLrMg3
https://dl.doubtnut.com/l/_ZfOoTJrrb8Fm

respectively, then total magnetic energy of the system is

1 2

1, 1, -
A. —Ll’l,l + —LQZ2 - |M|’Ll’l,2

2 2
1., 1_, .
B. §lel + §L222 + |M|21’L2
1, 1 .
C. Elez + §L222 — | Miqiy
1 1
D. 5 Lnit + 5 Loty
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ZfOoTJrrb8Fm

89. A conducting rod of length 1 is moving on a
horizontal smooth surface. Magnetic field in the region is
vertically downward and magnitude B,. If centre of mass
(COM) of the rod is translating with velocity v, and rod
rotates about COM with angular velocity vy /I, then

potential difference between points O and A will be

X X X X X X X

X X X X X X X



https://dl.doubtnut.com/l/_iBY2eKToYXv2

A. —Bo’Uol

B. —BO’Uol

C. — Bo’l)()l

D. —B()'U()l

Answer: A

o Watch Video Solution

90. There exists a uniform magnetic field in horizontal
direction perpendicular to the plane of the paper as
shown in Fig. A wire of length 1 and mass m is attached
with a block of equal mass with the help of an ideal

string. The block is kept on floor and the wire on two


https://dl.doubtnut.com/l/_iBY2eKToYXv2
https://dl.doubtnut.com/l/_PcJY1c05GIcE

conducting support as shown. After closing the switch, a
charge q passes though the wire for a small interval of

time. To what height the block will rise?



https://dl.doubtnut.com/l/_PcJY1c05GIcE

C.25m

D.1Tm

Answer: B

o Watch Video Solution

91. A circuit containing capacitors C; and C5 shown in
Fig. is in the steady state with key K, closed. At the
instant t = 0, K is opened and K, is closed. The angular

frequency of oscillation of the circuit and charge across



https://dl.doubtnut.com/l/_PcJY1c05GIcE
https://dl.doubtnut.com/l/_p5Jp1C8oMYiW

Chatt = 125(u)s are respectively

20V R
i ANV
N
T 8 uk 2 uF
| | 1]

A.25 x 10%rads *, 32(p)C
B.5 x 10*rads !, 16(u)C
C.5 x 10*rads ~*, — 16(u)C

D.25 x 10%rads ~*, — 32(u)C

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_p5Jp1C8oMYiW

92. An inductor coil stores 32 ) of magnetic field energy
and dissiopates energy as heat at the rate of 320 W
when a current of 4 Ais passed through it. Find the time
constant of the circuit when this coil is joined across on

ideal battery.

A.t = 0.2s
B.t = 0.32s
C.t = 0.5s
D.t = 1s
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_p5Jp1C8oMYiW
https://dl.doubtnut.com/l/_C5HH9tuTGuKB

93. A solenoid of inductance 50 mH and resistance 102 is
connected to a battery of 6V. Find the time elapsed
before the current acquires half of its steady - state
value.

A.3.5ms

B.2.5ms

C.0.693ms

D.2ms

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_C5HH9tuTGuKB
https://dl.doubtnut.com/l/_QVuTOoFYTI3p
https://dl.doubtnut.com/l/_mSGOCmRiuSOg

94. An inductor-resistance -battery circuit is switched on

at t = 0. If the emf of the battery in one time constant 7.

BT
"R e
g & T
R e—1
B T
"R e+1
o B e
"R T
Answer: A

° Watch Video Solution

95. Figure shows a powerful electromagnet arrangement.
A copper ring, which is free to move, is placed on the

projecting part of the core as shown.


https://dl.doubtnut.com/l/_mSGOCmRiuSOg
https://dl.doubtnut.com/l/_61PpV93zG41P

When the key is inserted, the ring

Ring

7

v v

{
\/

1t

A.is thrown up
B. remains stationary
C. sticks to the core

D. slips down along the core

Answer: A

[ P N


https://dl.doubtnut.com/l/_61PpV93zG41P

I ) Watch Video Solution

96. Figure shows a conducting frame having battery and
a resistance on which a movable conductor of length 0.5
m can slide, The whole arrangement is placed in a
uniform magnetic field of B =0.4 T directed perpendicular
and into the plane of frame. Initially the circuit is open.
When the key is inserted, the conductor begins to move.
It is found that a force 0.5 N has to be applied on the
conductor to the left to keep it moving at constant

speed to the right.


https://dl.doubtnut.com/l/_61PpV93zG41P
https://dl.doubtnut.com/l/_GMYwJqG3IkFr

Current flowing in the conductor is:

A.5A

B.25A

C.125A

D.14

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GMYwJqG3IkFr

97. Figures show a squre loop of side a rotating about
the given axes in a uniform magnetic field such that the
field is perpendicular to the axis in both cases.

Angular speed of rotation is both cases being the same,

w \Z(q‘(u

I
|

|

I

|

1

I

1

! ~
I

|

:

!

I

I

I

(a) (b)

A. induced emf is more in (a) than in (b)
B. Induced emf is more in (b) than in (a)

C.Induced emf in the two cases are equal and non-

Z€ero


https://dl.doubtnut.com/l/_zawXNrOcBY58

D. induced emf in the two cases are equal and zero

Answer: C

o Watch Video Solution

98. Figure shows a magnet suspended at the lower end
of a spring while its length lies along the axis of a fixed

circular conducting coil. The magnet is made to oscillate,


https://dl.doubtnut.com/l/_zawXNrOcBY58
https://dl.doubtnut.com/l/_TouueYSy6C1z

Deflection in the galvanometer is

A. minimum when the magnet is at mean position


https://dl.doubtnut.com/l/_TouueYSy6C1z

B. Maximum when the magnet is at mean position

C.zero when the mgnet is at mean position

D. maximum when the magnet is at exteme position

Answer: B

o Watch Video Solution

99. A conduting wire ABC (as shown) is moving with a
constant velocity along horizontal direction. The
magnetic field is perpendicular to the wire and directed
into the page. AB =BC. Find the range of angle () made

by rod AB with horizontal at A so that value of induced


https://dl.doubtnut.com/l/_TouueYSy6C1z
https://dl.doubtnut.com/l/_IMYDf1K25y5O

emf at A is greater than at C

B.O < 45°

C.6 > 60°

D.0 < 75°

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_IMYDf1K25y5O

100. A uniform magnetic field exists in a square of side 2a
(as shown in Fig). A square loop of side a centers the
field along a diagonal and leave it at a constant speed.
Draw the curve between induced emf e and distance

along the diagonal, say



https://dl.doubtnut.com/l/_IMYDf1K25y5O
https://dl.doubtnut.com/l/_wUjX2pkxR2s9

A (a)
cA
(b)
B.
C (c)
D. @
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_wUjX2pkxR2s9

101. A right angled triangular loop as shown below
enters uniform magnetic field (at right angle to the
boundary of the field) directed into the paper. Draw the
graph between induced emf e and the distance along the
perpendicular to the boundary of the field, (say x) along

which loop moves.

. -

/
a.{/ ” ;,' a
3 e
Y o
4 o


https://dl.doubtnut.com/l/_cM8yoVn3l990

€A

(@
A.
eA
3a
a X
2a
B ®)
e A
2a 3a
a
»x
C. ©
e A
a 2a 3a o
D. @
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cM8yoVn3l990

102. In a magnetic field as shown, in Fig. two horizontal
wires of same mass and length [; and [» are free to slide
on different vertical rails with velocities v; and v
respectively. If the resistance of two circuits are same
and a; and a2 are acceleration of two horizontal wires

respectively, the condition for a; > az is

& & X

&)
o b lo|l L g
&)


https://dl.doubtnut.com/l/_cM8yoVn3l990
https://dl.doubtnut.com/l/_AaEjfmjW9i5V

l v
D. L o 2
l2 V9
Answer: B

o Watch Video Solution

103. In the previous problem, if two falling conductors
attain velocities v; and v2 respectively after falling
through same height h, ratio of energy dissipated as
heat to the energy dissipated in resistor per unit time
for two conductors is same.

Find which of the following condition will be satisfied

1
A. gh + V1V = 0


https://dl.doubtnut.com/l/_AaEjfmjW9i5V
https://dl.doubtnut.com/l/_3slrHZ4eOQ55

B.gh + viv9 =0

1
C. Egh 4+ viv9 =0

Answer: A

o View Text Solution

Multiple Correct

1. A particle is released from the origin with a velocity

vé(i). The electric field in the region is FEé(i) and

magnetic field is BE. Then


https://dl.doubtnut.com/l/_3slrHZ4eOQ55
https://dl.doubtnut.com/l/_SHrObHrsF2iX

Alf v =0 and E = 0 then particle will execute a

circular path.

B.If v = 0, E # 0 then particle is positively charged

then it executes clockwise

C.If v = 0 and E # 0 then the particle will execute a

cycloidal motion in the x-y plane.

D.If v > 0 and E # 0 and the particle is positievely

charged and B > 0 then the particle wil excute

anticlockwise anticlock wise circle as seen from +z

direction.

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_SHrObHrsF2iX

2. A charged particle of specific charge s passes

undeviated through region 1 as shown in Fig.

< L, P

X X X X
BO
X X X X
«— [, —» x X X X
X X X X X X X X X
B
X X X X| X X X X X
JV v v Y
Region 1 Region 2
A. Velocity of paticle in rigion 1is v = B

B. Work done to move the charged particle in region 1

and region 2 is zero.

C.The radius of the trajectory of the charged particle

in Region 2 is (E'/ sBBy)


https://dl.doubtnut.com/l/_SHrObHrsF2iX
https://dl.doubtnut.com/l/_hReGKiSV3r1a

D. The particle emerges from region 2 with a velocity

E
BB,

—, , —
v 'wherevec(Vv') = — v forl, >

Answer: A::B::C::D

o Watch Video Solution

3. A portion is fired from origin with velocity
— '\. > . . pg A

v = vy) + vok in a uniform magnetic field B = Byj. In
the subsequent motion of the proton

A. its z co-ordinate can never be negative

B. its x co-ordinate can never be positive


https://dl.doubtnut.com/l/_hReGKiSV3r1a
https://dl.doubtnut.com/l/_ggGbeFRmoFge

C. its x and z co-oridinate cannot be zero at the same

time

D. its y co-ordinate will be proportional to its time of

flight

Answer: B::D

o Watch Video Solution

4. H" He" and O'™" all having the same kinetic
energy pass through a region in which there is a uniform
magnetic field perpendicular to their velocity . The
masses of H ', He™ and O*" are lap, 4ap and 16au

respectively . Then


https://dl.doubtnut.com/l/_ggGbeFRmoFge
https://dl.doubtnut.com/l/_KUvQvzQ4bGKp

A. H " will be deflected the most
B. O*" will be deflected the most
C. He™ and 07(2+) will be deflected equally.

D. All will be deflected equally

Answer: A::C

° Watch Video Solution

5. A beam of electrons moving with a momentum p
enters a uniform magnetic field of flux density B
perpendicular to its motion. Which of the following

statement(s) is (are) true?


https://dl.doubtnut.com/l/_KUvQvzQ4bGKp
https://dl.doubtnut.com/l/_JmsuuPdwbixv

A.Energy gained by electrons in megnetic field is
P’ /2m

B. Centripetal force on the electron is Bem /p.

C. Radius of the electron's path is p / Be

D. Work done on the electrons by the magnetic field

IS zero

Answer: C::D

o Watch Video Solution

6. A plane rectangular loop is placed in a magnetic field.
The emf induced in the loop due to this field is £; whose

maximum value is €;,,. The loop was pulled out of the


https://dl.doubtnut.com/l/_JmsuuPdwbixv
https://dl.doubtnut.com/l/_a5zPkzJGEKNZ

_>
magnetic field at a variable velocity. Assume that B is

uniform and constant € is plotted against t as shown in

the graph.

Which of the following are/is correct statement(s):

B#0 B=0 af
X X X
X X P IR
—>
X X
X X X
0 »

A. €, is independent of rate of removal of coil from

the field.
B. The total chage that passes through any point of

the loop in the process of complete removal of the

loop does not depend on velocity of removal.


https://dl.doubtnut.com/l/_a5zPkzJGEKNZ

C.The total are under the curve (g;vst) is
independent of rate of removal of coilfrom the
field.

D. The area under the curve is dependent on the rate

of remval of the coil.

Answer: B::C

° Watch Video Solution

7. Figure shows cross section of two large parallel metal
sheets carrying electric currents along their surface. The
current in each sheet is 10/mA/m along the width,

Consider two points A and B, as shown in the figure with


https://dl.doubtnut.com/l/_a5zPkzJGEKNZ
https://dl.doubtnut.com/l/_5NLA0cK4GdEk

their positions.

X X
X X
®<§ §®

Aﬁf‘
X &
® )
Q) )

A. Megnetic field at A is 471" along x-direction.

B. Magnetic field at A is 4uT along negative x-

direction.

C. Magentic field at B is zero.

D. Magnetic field at B is 2uT" along x-direction.

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_5NLA0cK4GdEk

8. For the given electromagnetically coupled circuits: (S is

initially in closed state)

A /\ B
R R
— ¢ b
IN

A. When switch S is opend, current in R' flows from a

to b.

B. When switch S is opend, current in R' flows from b

to a.


https://dl.doubtnut.com/l/_8z3TXtjLbhg5

C. When coil B is brought closer to coil A (with S

closed) current in R' flows from b to a

D. When R is decreased (with S closed ) then current

in R' lows from b to a.

Answer: A::C::D

o Watch Video Solution

9. In the circuit, a battery of emf E, a resistance R and

inductance coil L; and Ly and switch S are connected


https://dl.doubtnut.com/l/_8z3TXtjLbhg5
https://dl.doubtnut.com/l/_33Lz9BTSvg3Z

as shown. In Fig. Initially the switch is open

1
A. The time constant of the circuit is — ﬂ
R Li+ L,

B.Steady state current in the inductor L;is
(EL_(2))/(R(L(D+L_(2)))

C.Steady state current in the inductor L, is

EL4
R(L, + L»)

D. In steady the total energy stored in the inductor

.1 LiLy E?
coils is —
2L+ L, R?



https://dl.doubtnut.com/l/_33Lz9BTSvg3Z

Answer: A::B::C::D

o Watch Video Solution

10. When current (I) in R-L series circuit becomes
constant, where L is a pure inductor, which of the

following given statements is/are correct?

/] R L
>— WWN— 555 —

| 1
I Supply
Voltage

A. voltage across R is RI.


https://dl.doubtnut.com/l/_33Lz9BTSvg3Z
https://dl.doubtnut.com/l/_5ePKO72yTj7w

B. Some part (not 100%) of the energy supplied by
the battery will be dissipated in R and remaining
will continue to store in L.

C.voltage across L is equal to zero.

1
D. magnetic energy stored is ELI2

Answer: A::C::D

o Watch Video Solution

11. A charged particle enters into a space and continues
to move undeflected. Considering gravitational force also

on the particle, in the space


https://dl.doubtnut.com/l/_5ePKO72yTj7w
https://dl.doubtnut.com/l/_MijRGyWi0NoJ

A.a uniform horizontal electric field and a vertical

magnetic field may be present

B. a vertical electric field alone may be present

C.uniform electric field and magnetic field both

directed vertically downwards may be present

D. a uniform horizontal magnetic field alone may be

present

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_MijRGyWi0NoJ

12. A time varying voltage V= 2t (Volt) is applied across
and ideal inductor of inductance L =2H as shown in Fig.

Then (assume current to be zero at t =0)

2H

o EVTTE—e
“—— V=2 —»

A. Current versus time graph is a parabola

B. energy stored in magnetic field at t = 2sis4J.

C. Potential energy at time ¢t = 1s in magnetic field is
increasing at arate of 1J /s

D. energy stored in magnetic field is zero all the time.

Answer: A::B::C



https://dl.doubtnut.com/l/_Wl6rDGF38VxG

o Watch Video Solution

13. There are two coils A and B as shown in Fig.

) =7

A.When switch S is closed, the direction of the

momentary current induced in coil B will be in

anticlockwise direction

B. When switch S is closed, the direction of the

momentary current induced in coil B will be in

clockwise direction.


https://dl.doubtnut.com/l/_Wl6rDGF38VxG
https://dl.doubtnut.com/l/_YQVenGanp3bR

C. When switch S is opened, the direction of the

momentary induced current in coil B will be in

clockwise direction

D. When switch S is opened, the direction of the

momentary induced current in coil B will be in

anticlockwise direction.

Answer: A::C

o Watch Video Solution

14. The current in a certain circuit varies with time as

shown in figure. Find the average current and the rms


https://dl.doubtnut.com/l/_YQVenGanp3bR
https://dl.doubtnut.com/l/_8M9BTPdUdxHR

current in terms of I,

L e I ﬂ """"
© T I/Zt J/
oA A A " A

.1y
A. average current is —

V3
B. average current is zero

. 1y
C.rms current 1Is —

V3

I
D. rms current is 270
3

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_8M9BTPdUdxHR
https://dl.doubtnut.com/l/_bGhsUqUuMGC4

15. For the circuit shown in Fig. the emf of the generator
is E. The current through the inductor is 1.6 A. While the

current through the condenser is 0.4 A. Then

't
C

A. Current drawn from the generatoris I = 24

B. Current drawn from the generatoris I = 1.24

1
Cw=
2/ LC
1
D.w =



https://dl.doubtnut.com/l/_bGhsUqUuMGC4

Answer: B::C

o Watch Video Solution

16. A semicircle conducting ring of radius R is placed in
the xy plane, as shown in Fig. A uniform magnetic field is
set up along the x-axis. No emf, will be induced in the

ring if

=l

A. it moves along the x-axis


https://dl.doubtnut.com/l/_bGhsUqUuMGC4
https://dl.doubtnut.com/l/_r9cIx7FUB0Bj

B. it moves along the y-axis

C. it moves along the z-axis

D. it remains stationary

Answer: A::B::C::D

o Watch Video Solution

17. A bar magnet is moved along the axis of a copper ring
placed far away from the magnet. Looking from the side
of the magnet, an anticlockwise current is found to be

induced in the ring. Which of the following may be true?


https://dl.doubtnut.com/l/_r9cIx7FUB0Bj
https://dl.doubtnut.com/l/_wfmCnFlJipUU

A.The south pole faces the

moves towards it.

B.The north pole faces

moves towards it.

C.The south pole faces the

moves away from it

D.The north pole faces

moves away from it

Answer: B::C

the

the

ring

ring

ring

ring

and the

and the

and the

and the

magnet

magnet

magnet

magnet

o Watch Video Solution



https://dl.doubtnut.com/l/_wfmCnFlJipUU

18. Two long parallel wires, AB and CD, carry equal
currents in opposite directions. They lie in the x-y plane,
parallel to the x-axis, and pass through the points (0,-a,0)

and (0,a,0) respectively, Figure. The resultant magnetic

field is:
z
A L
J o
B I
—a (@] a Y
/' : X
7/ /, C
/7
V4

A. zero on the x-axis


https://dl.doubtnut.com/l/_K6UsoyvqxrfU

B. maximum on the x-axis.

C.direction along the z-axis at the origin, but not at

other point on the z-axis.

D. directed along the z-axis at all points on the z-axis.

Answer: B::D

° Watch Video Solution

19. L is a circular loop (in yz plane) carrying an
anticlockwise current. P is a point on its axis OX dl is an

element of length on the loop at a point A on it. The


https://dl.doubtnut.com/l/_K6UsoyvqxrfU
https://dl.doubtnut.com/l/_uLzbmFBCI01f

magnetic field at P
ﬁ Y
ﬁ A

\

Z

o
&
L
A.due to L is directed along OX.
B. due to kl is directed along OX.

C.due to dl is perpendicular to AP in upwards

direction


https://dl.doubtnut.com/l/_uLzbmFBCI01f

D.due to dl is perpendicular to AP in downwards

direction

Answer: A::D

o Watch Video Solution

20. A straight wire carrying current is parallel to the y-

axis as shown in Fig. The

Y A



https://dl.doubtnut.com/l/_uLzbmFBCI01f
https://dl.doubtnut.com/l/_drrXMMiuxRBT

A. magnetic field at the point P is parallel to the x-

axis.

B. magnetic field at P is along z-axis

C. magnetic field are concentric circle with the wire

passing through their common centre

D. magnetic fields to the left and right of the wire and

oppositely directed.

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_drrXMMiuxRBT

21. A square conducting loop is placed in the

neighbourhood of a coplaner long straight wire carrying


https://dl.doubtnut.com/l/_hFP9TxJygX4x

a current |i.

i &

A if % = 0, no current is induced in the loop


https://dl.doubtnut.com/l/_hFP9TxJygX4x

di
B. if d—z > 0, current in the loop is clockwise.

di
C.if E < 0, current in the loop is anticlockwise.

di

D.if — > 0, current in the loop is anticlockwise.

dt

Answer: A::D

° Watch Video Solution

22. A conducting rod of length is moved at constant
velocity vy on two parallel, conducting, smooth, fixed
rails, that are placed in a uniform constant magnetic field
B perpendicular to the plane for the rails as shown in Fig.
A resistance R is connected between the two ends of the

rails.


https://dl.doubtnut.com/l/_hFP9TxJygX4x
https://dl.doubtnut.com/l/_UQez7e0c4Z0i

Then which of the following is/are correct:

A.Th thermal power dissipated in the resistor is

equal to rate of work done by externl person

pulling the rod.

B. If applied external force is doubled then a part of

external power increases the velocity of rod.

C.Lenz's Law is not satisfied if the rod is accelerated

by external force


https://dl.doubtnut.com/l/_UQez7e0c4Z0i

D. If resistance R is doubled then power required to

maintain the constant velocity v, becomes half.

Answer: A::B::D

o Watch Video Solution

23. A rectangular coil 20cm x 10cm having 500 turns
rotates in a magnetic field of 5 x 10 3T with a
~1

frequency of 1200rev min about an axis perpendicular

to the field.

A. The maximum value of the induced emf 27 /5 volt.


https://dl.doubtnut.com/l/_UQez7e0c4Z0i
https://dl.doubtnut.com/l/_dMR323K9BkpQ

B. The instantaneous emf when the plane of the coil
is perpendicular to the field is zero

C. The instantaneous emf when the plane of the coil
makes an angle of 60° with the field is 7 /5 volt.

D. The instantaneous emf when the plane of the coil

makes an angle of 30° with the field is 7 /10 volt

Answer: A::B::C

o Watch Video Solution

24. Uniform magnetic field B =5 T is acting in the region

of length L=5 m as shown in Fig. A square loop of side

L /5 enters in it with constant acceleration a = 1ms 2.


https://dl.doubtnut.com/l/_dMR323K9BkpQ
https://dl.doubtnut.com/l/_IlYxcAGzJ1Al

Resistance per unit length of the square frame is

1(Q)m L Att=1s

FACS ;o
“u ‘ i
LA, (s
A " 7

5 | lya

A.Induced current in the square frame is anti-

clockwise.

B. Induced current in the frame is 1.25 A

C. Magnetic force on the frame is 6.25 N.


https://dl.doubtnut.com/l/_IlYxcAGzJ1Al

D. Magnetic torque on the frame is zero

Answer: A::B::C::D

° Watch Video Solution

2
25. In the figure shown R = 100QL = ;H and
8
C = ;,uF are connected in series with a.c source of 200

volt and frequency 'f’'. V; and V5 are two hot-wire

voltmeters. If the readings of V; and V; are same then:

’®- O
R L
AW T



https://dl.doubtnut.com/l/_IlYxcAGzJ1Al
https://dl.doubtnut.com/l/_k8GDOZ4d1CJv

A f=125Hz

B. f = 250pH 2

C. current through Ris 24

D.V; = V, = 1000V

Answer: A::C::D

o Watch Video Solution

26. In a region there exists a magnetic field B, along
positive x-axis. A metallic wire of length 2a, one side
along x-axis and one side parallel of y-axis is rotates

about y-axis with a angular velocity. Then at the instant


https://dl.doubtnut.com/l/_k8GDOZ4d1CJv
https://dl.doubtnut.com/l/_jNA0grhNkN89

shown

ﬁ
NI
X » B
p —>»
>
P v
0 .
L

A. Potential difference across PQ is O

B. Potential difference across PQ is EBowa2

C. Potential difference across QR is EBOwa?.

D. Potential difference across QR is Bywa®.

Answer: A::D

I o Wiak~hh \NNAaAa~n CAlLiikiAan


https://dl.doubtnut.com/l/_jNA0grhNkN89

L YVOULNIL VIMAGY JVIVLGIVIEI J

27. An LR circuit with a battery is connected at t=0. Which

of the following quantities is not zero just after the

connection?

A. Current in the circuit

B. Magnetic field energy in the inductor

C. Power delivered by battery

D. emf induced in the inductor

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_jNA0grhNkN89
https://dl.doubtnut.com/l/_UQAaHrJjyAsF
https://dl.doubtnut.com/l/_YtDkpQVI04G5

28. The switches in figure and are closed at = 0 and

reopended after al long time at ¢t = ¢,,.

A. the charge on Cjust after t =0 is EC
B. the charge on C long after t=0 is EC
C.the current in L just before t = tpisE /R

D.the current in L long aftert = toisE /R

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_YtDkpQVI04G5

29. LC and R represent the physical quantities
inductance, capacitance and resistance respectively.
Which of the following combinations have dimensions of
frequency?

A RL™!

B.R 'L!

c.L Y23

D. RCL

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_YtDkpQVI04G5
https://dl.doubtnut.com/l/_M0IenRUmsMIk
https://dl.doubtnut.com/l/_yrglI2nEmHj3

30. For the circuit shown in Fig. Which of the following

statements are correct?

6Q 2H
— AN,

12 Q 4Q

A. Its time constant is 0.25 s

B. In steady sate, current through inductance will be

equal to zero

C.In steady state, current through the battery will be

equal to 0.75 A

D. None ot the above.


https://dl.doubtnut.com/l/_yrglI2nEmHj3

Answer: A::C

o Watch Video Solution

31. Two straight conducting rails form a right angle
where their ends are joined. A conducting bar in contact
with the rails starts at the vertex at time t = 0 and moves
with constant velocity v along them as shown in Fig. A

%
magnetic field B is directed into the page. the induced


https://dl.doubtnut.com/l/_yrglI2nEmHj3
https://dl.doubtnut.com/l/_SjRroXLOCo23

emf in the circuit at any time t is proportional to

X X X X
SN
X X
—p vV
o]
X X X X
A t°
B.1

C. voltage across L is equal to zero.

D. v2

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_SjRroXLOCo23

32.The current growth in two L-R circuits (b) and (c) is as
shown in Fig. Let L;,Ly, Ry and Ry be the

corresponding values in two circuits. Then

"—_—_I !
% S
()
A Ri > Ry
B.R1 = Ry

C.Li > Lo


https://dl.doubtnut.com/l/_YXbcbVLZZvGF

D. Ll < L2

Answer: B::D

o Watch Video Solution

33. ABC is an equilateral triangular frame of mass m and

side r. It is at rest under the action of horizontal


https://dl.doubtnut.com/l/_YXbcbVLZZvGF
https://dl.doubtnut.com/l/_dg8FsuViShiP

magnetic field B (as shown) and the gravitational field.

e e 4

A. The frame remains at rest if the current in the

. 2mg
frame is

rra

B. The frame remains at rest if the current in the

2mg
rBy/3

frame is

C.The frame is in simple harmonic motion when

frame is slightly displaced in its plane


https://dl.doubtnut.com/l/_dg8FsuViShiP

perpendicular to AB. The period of oscillation is

G

g

D.For same as in above option, teh period of

3r 1/2
oscillation is 7 [—] .
2g

Answer: A::C

o View Text Solution

34. An external magnetic field is decreased to zero, due
to which a current is induced in a circular wire loop of
radius r and resistance R placed in the field. This current
will not become zero at the instant when B stops

changing


https://dl.doubtnut.com/l/_dg8FsuViShiP
https://dl.doubtnut.com/l/_eKCc9uEgSo3Z

A. At the instant when external magnetic field stops
changing (t=0), the current in the loop is 7y. The

current in the loop as a function of time for ¢t > 0

is given by ige ~ 2ft/ Hom,

B. For the same as in option (a), the current in the

ot R
2r

loop as a function of time ¢ = 0 is given by
C.The time in which current in loop decreases to

10_32'0 (from t=0) for R = 10092 and » = bem is

_ 3r21n10
given by ———s.

1010

D.Fro the same as in option (c), the time in which

current in loop decreases to 10_3i0 (from t=0) for

. 32
R = 10092 and » — 5cm is given by 1—063.


https://dl.doubtnut.com/l/_eKCc9uEgSo3Z

Answer: A::C

o Watch Video Solution

Linked Comprehension

1. An infinite cylindrical wire of radius R and having

current density varying with its radius r as,
J=Jy[l —(r/R)]. Then answer the following

questions.


https://dl.doubtnut.com/l/_eKCc9uEgSo3Z
https://dl.doubtnut.com/l/_G7IbFMaf5agg

Position where magnetic field strength is maximum.

A R
B.3R /4
C.r/2

D.R/4


https://dl.doubtnut.com/l/_G7IbFMaf5agg

Answer: B

o Watch Video Solution

2. An infinite cylindrical wire of radius R and having
current density varying with its radius r as,
J=Jy[l —(r/R)]. Then answer the following

questions.


https://dl.doubtnut.com/l/_G7IbFMaf5agg
https://dl.doubtnut.com/l/_Whj0aznbMYpm

Magnitude of maximum magnetic field is

JoR

A ——
6 10

3
B. 1—6J0R/Jo

5
C. 1—6J0R,u0

5)
D. —
5 JoRpo


https://dl.doubtnut.com/l/_Whj0aznbMYpm

Answer: B

o Watch Video Solution

3. An infinite cylindrical wire of radius R and having
current density varying with its radius r as,
J=Jy[l —(r/R)]. Then answer the following

questions.


https://dl.doubtnut.com/l/_Whj0aznbMYpm
https://dl.doubtnut.com/l/_v2bCc55wj5nz

Graph between the magnetic field and radius is

B
(a) :\
A R r
B
(b) i
B. Ror


https://dl.doubtnut.com/l/_v2bCc55wj5nz

C. R v
B
(d)
D R
Answer: D

o Watch Video Solution

4. A closed current-carrying loop having a current | is

having area A. Magnetic moment of this loop is defined
— 77 S :

as u = IA where direction of area vector is towards

the observer if current is flowing in anticlockwise

direction with respect to the observer. If this loop is


https://dl.doubtnut.com/l/_v2bCc55wj5nz
https://dl.doubtnut.com/l/_r4GVrdaoEQ1O

%
placed in a uniform magnetic field B, then torque acting

o — =
on the loop is given by 7 = p x B. Now answer the

following questions:
A uniformly charged insulating ring is rotated in a
uniform magnetic field about its own axis, then

A. Ring will experience a magnetic force

B. Ring must experience a magnetic torque

C. Ring may experience a magnetic torque

D. None of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_r4GVrdaoEQ1O

5. A closed current-carrying loop having a current | is
having area A. Magnetic moment of this loop is defined
Y { S :
as u = IA where direction of area vector is towards
the observer if current is flowing in anticlockwise
direction with respect to the observer. If this loop is
. . . % .
placed in a uniform magnetic field B, then torque acting
o — 7

on the loop is given by T = © X B. Now answer the
following questions:

Consider the situation shown in Fig., ring is having a
uniformly distributed positive charge. Magnetic field is

perpendicular to the axis of ring. Now ring is rotated in

anticlockwise direction as seen from left hand side


https://dl.doubtnut.com/l/_76a5nWzKtY8T

direction of magnetic torque acting on the ring is

A

%
A. Parallel to B
B. Parallel to axis of ring
C. Going into plane of paper

D. Coming out of plane of paper

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_76a5nWzKtY8T

6. A closed current-carrying loop having a current | is
having area A. Magnetic moment of this loop is defined
Y { S :
as u = IA where direction of area vector is towards
the observer if current is flowing in anticlockwise
direction with respect to the observer. If this loop is
. . . % .
placed in a uniform magnetic field B, then torque acting
o — 7

on the loop is given by T = © X B. Now answer the
following questions:

Let ring in the above question is having a radius R and a
charge Q is uniformly distributed over it. Ring is rotated

with a constant angular velocity (w) as mentioned above.

Torque acting on the ring due to magnetic force is

2

A QR°wB
2

QR>wB

B. ——
2w


https://dl.doubtnut.com/l/_fSsWxwf4j7sF

c wR?B
C 27

D. None of the above

Answer: A

o Watch Video Solution

7. A charged particle with charge to mass ratio

<i> = —C’kzg enters a uniform magnetic field
m

_>

B = 20i + 307 + 50kT at time t = O with velocity
— N N A

V = (202' + 5075 + 30ks)m/s. Assume that magnetic

field exists in large space.

During the further motion of the particle in the magnetic


https://dl.doubtnut.com/l/_fSsWxwf4j7sF
https://dl.doubtnut.com/l/_dRTUpnNCF1Ke

field, the angle between the magnetic field and velocity

of the particle

A. remains constant

B. increases

C. decreases

D. may increase or decrease

Answer: A

o Watch Video Solution

8. A charged particle with charge to mass ratio

3
(i> = &C'k:g_1 enters a uniform magnetic field
m 19

—> . . .
B =207 + 305 + 50kT" at time t = O with velocity


https://dl.doubtnut.com/l/_dRTUpnNCF1Ke
https://dl.doubtnut.com/l/_peEM847mlqEj

— N N A
V = (20i + 507 + 30k)m/s. Assume that magnetic

field exists in large space.
The frequency (in Hz) of the revolution of the particle in

cycles per second will be

103
7+/38
10
m/38
10*
m/19

10*

. 274/19

D

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_peEM847mlqEj

9. A charged particle with charge to mass ratio

%) = —C’kg enters a uniform magnetic field

%
B = 207 + 305 + 50T at time t = O with velocity
— N ~ ~
V = (202’ + 5075 + 30k)m/s. Assume that magnetic
field exists in large space.
The pitch of the helical path of the motion of the particle
will be

A.m /100m

B.m/125m

C.7/215m

D. 7 / 250m

Answer: D

f 1


https://dl.doubtnut.com/l/_ObhP9QPrbE8p

I o Watch Video Solution

10. PQRS is a square region of side 2a in the plane of
paper. A uniform magnetic field B, directed perpendicular
to the plane of paper and into its plane is confined
within this square region. A square loop of side 'a' and
made of a conducting wire of resistance R is moved at a
constant velocity o from left to right in the plane of
paper as shown. Obviously, the square loop will enter the
magnetic field at some time and then leave it after some
time. During the motion of loop, whenever magnetic flux
through it changes, emf will be induced resulting in
induced current. Let the motion of the square loop be

along x-axis and let us measure x coordinate of the


https://dl.doubtnut.com/l/_ObhP9QPrbE8p
https://dl.doubtnut.com/l/_sheQCSbh43Yk

centre of square loop from the centre of the square
magnetic field region (taken as origin). Thus, x
coordinate will be positive if the centre of square loop is
to the right of the origin O (centre of magnetic field) and

negative if centre is to the left.

Square conducting

loop P < x x x X 0
R e X = X X x
_______ L OUVECJULEAUR S
< —»
]xl x x X X X
4_____} x x x x x
a4 b= — X
2a
For x = — 9a /5, magnitude of induced current and its

direction as seen from above will be:

A. Bay, clockwise

B. Ba%, clockwise


https://dl.doubtnut.com/l/_sheQCSbh43Yk

C.zero

v X .
D. BGE’ anticlockwise

Answer: C

o Watch Video Solution

11. PQRS is a square region of side 2a in the plane of
paper. A uniform magnetic field B, directed perpendicular
to the plane of paper and into its plane is confined
within this square region. A square loop of side 'a' and
made of a conducting wire of resistance R is moved at a
constant velocity v from left to right in the plane of
paper as shown. Obviously, the square loop will enter the

magnetic field at some time and then leave it after some


https://dl.doubtnut.com/l/_sheQCSbh43Yk
https://dl.doubtnut.com/l/_gfwXmwGYEI70

time. During the motion of loop, whenever magnetic flux
through it changes, emf will be induced resulting in
induced current. Let the motion of the square loop be
along x-axis and let us measure x coordinate of the
centre of square loop from the centre of the square
magnetic field region (taken as origin). Thus, x
coordinate will be positive if the centre of square loop is
to the right of the origin O (centre of magnetic field) and

negative if centre is to the left.

Square conducting

loop P———""1 » «x 0
N x x=2x X X
——————— Y-——«x——x—lg-x-—-x——x-—bx
< —p
m x X X X X
—> X X X X X R
a S
< >



https://dl.doubtnut.com/l/_gfwXmwGYEI70

External force required to maintain constant velocity of

the loop forz = — e will be

A. B2av* to the right

B2a%v?
B.

to the right

B2a2v?

C. to the left

D. zero

Answer: D

o Watch Video Solution

12. PQRS is a square region of side 2a in the plane of
paper. A uniform magnetic field B, directed perpendicular

to the plane of paper and into its plane is confined


https://dl.doubtnut.com/l/_gfwXmwGYEI70
https://dl.doubtnut.com/l/_FuFWvWwSF4ZW

within this square region. A square loop of side 'a' and
made of a conducting wire of resistance R is moved at a
constant velocity o from left to right in the plane of
paper as shown. Obviously, the square loop will enter the
magnetic field at some time and then leave it after some
time. During the motion of loop, whenever magnetic flux
through it changes, emf will be induced resulting in
induced current. Let the motion of the square loop be
along x-axis and let us measure x coordinate of the
centre of square loop from the centre of the square
magnetic field region (taken as origin). Thus, x
coordinate will be positive if the centre of square loop is
to the right of the origin O (centre of magnetic field) and

negative if centre is to the left.


https://dl.doubtnut.com/l/_FuFWvWwSF4ZW

Square conducting
loop P 0

]x‘ x X x x X
‘__. » x x x X x
a S‘ ’R
2a
Forz = a/4

(i) magnetic flux through the loop,
(i) induced current in the loop and
(iii) external force required to maintain constant velocity

of the loop, will be

Baw B24202
. 2 ..
A. (i) Ba“ (ii) R (iii) iR

B. (i) Ba? (ii) zero (iii) zero

C. (i) Ba“ (ii) R (iii) zero

D. (i) zero (ii) zero (iii) zero


https://dl.doubtnut.com/l/_FuFWvWwSF4ZW

Answer: C

o Watch Video Solution

13. An indcutor having self inductance L with its coil
resistance R is connected across a battery of emf elipson
. When the circuit is in steady state t = 0, an iron rod is
inserted into the inductor due to which its inductance

becomes nL (ngt1).


https://dl.doubtnut.com/l/_FuFWvWwSF4ZW
https://dl.doubtnut.com/l/_SRXLqcwZKw39

L, R

|
] i

E

After insertion of rod which of the following quantities
will change with time?

(1) Potential difference across terminals A and B

(2) Inductance

(3) Rate of heat produced in coil

A. only (1)

B. (1) and (3)

C.only (3)


https://dl.doubtnut.com/l/_SRXLqcwZKw39

D. (1), (2) and (3)

Answer: C

o Watch Video Solution

14. An indcutor having self inductance L with its coil
resistance R is connected across a battery of emf elipson
. When the circuit is in steady state t = 0, an iron rod is
inserted into the inductor due to which its inductance

becomes nL (ngt1).


https://dl.doubtnut.com/l/_SRXLqcwZKw39
https://dl.doubtnut.com/l/_MOpUtcol8wJ