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PHYSICS

BOOKS - RESNICK AND HALLIDAY PHYSICS (HINGLISH)

MAGNETIC FORCE

Sample Problem

1. A proton of energy 200MeV enters the magnetic field of 5T If
direction of field is from south to north and motion is upward, the force

acting on it will be

° Watch Video Solution

2. An electron moving with a kinetic energy of 1.5 x 10% eV enters in a

region of uniform magnetic field of induction 4 x 10_3Wb/m2 at right


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_X6MltXJjifdC
https://dl.doubtnut.com/l/_10n2jJB2smrs

angles to the direction of motion of the electron . The radius of circular

path of the electron in the magnetic field is

o Watch Video Solution

3. A mass spectrometer is a device which selelct particle of equal mass. An
ion with an electric charge ¢ > 0. Starts at rest from s ource S and is
accelerated through a potential difference V. it passes thorugh a hole
. . . % .

into a region of constant magnetic field B perpendicular to the plane of
the paper as shown in the figure. The particle is deflected by the magnetic

field and emerges thorugh the bottom hole at a distance d from the top


https://dl.doubtnut.com/l/_10n2jJB2smrs
https://dl.doubtnut.com/l/_mrYCez4D8HUD

hole. The mass of the particle is:
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o Watch Video Solution

4.A particle of mass m = 1.6 x 1027 kg and charge ¢ = 1.6 x 10~ '°C
enters a region of uniform magnetic field of stregth 17" along the

direction shown in figure. The speed of the particle is 10'm / s


https://dl.doubtnut.com/l/_mrYCez4D8HUD
https://dl.doubtnut.com/l/_HpjtsoNMmW8M
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a. The magnetic field is directed along the inward normal to the plane of
the paper. The particle leaves the region of the fiedl at the point F'. Find
the distasnce E'F' and the angle theta.

b. If the direction of the field is along the outward normal to the plane of

the paper find the time spent by the particle in the regin of the magnetic

field after entering it at E.

o Watch Video Solution



https://dl.doubtnut.com/l/_HpjtsoNMmW8M

5. A cyclotron is operated at an oscillator frequency of 12 MHz and has a
dee radius R 50 cm. What is the magnitude of the magnetic field needed

for a proton to be accelerated in the cyclotron?

o Watch Video Solution

6. A cyclotron is operated at an oscillator frequency of 12 MHz and has a
dee radius R 50 cm. What is the magnitude of the magnetic field needed

for a proton to be accelerated in the cyclotron?

o Watch Video Solution

7. A particle of mass m and charge q is moving in a region where uniform,

) ) — — — —
constant electric and mangetic fields £ and B are present. E and B
are parallel to each other. At time ¢ = 0, the velocity v o of the particle is

_>
perpendicular to & (Assume that its speed is always < < ¢, the speed

of light in vacuum). Find the velocity v of the particle at time . You must


https://dl.doubtnut.com/l/_xhSp8ZHzWrtR
https://dl.doubtnut.com/l/_LaBHNTBskTVe
https://dl.doubtnut.com/l/_hi1V4vOwTi6M

: - = =
express your answer in terms of ¢, g, m, the vector v (, £ and B and

. . — = =
their magnitudes v 3, £ and B.

o Watch Video Solution

8. A positively charged disk is rotated clockwise as shown in Fig. The

direction of hte magnetic field at a point A in the plane of the disk is

o Watch Video Solution

9. A straight horizontal copper wire carries a current i = 30 A. The linear
mass density of the wire is 45 g/m. What is the magnitude of the

magnetic field needed to balance its weight?

o Watch Video Solution

10. A strong magnet is placed under a horizontal conducting ring of

radius r that carries current i as shown in Fig. If the magnetic field makes


https://dl.doubtnut.com/l/_hi1V4vOwTi6M
https://dl.doubtnut.com/l/_pyXnkzsyN89N
https://dl.doubtnut.com/l/_xKSmZ1tA24KB
https://dl.doubtnut.com/l/_erBPzgCs2jr2

an angle 6 with the vertical at the ring's location, what are the magnitude

and direction of the resultant force on the ring?

° Watch Video Solution

11. A flat coil of n turns, area A and carrying a current I is placed in a
uniform magnetic field of magnitude B. The plane of the coil makes an

angle 0 with the direction of the field. The torque acting on the coil is

[ o |


https://dl.doubtnut.com/l/_erBPzgCs2jr2
https://dl.doubtnut.com/l/_61Zaa3GRi8pg

l & Watch Video Solution J

12. The radius of a circular coil having 100 turns is 5 cm and a current of
0.5A is flowing through this coil. If it is placed in a uniform magnetic field
of stregth 0.001 T, then what torque will act on the coil, when the plane

of the coil is inclined at 30° with the magnetic field,

o Watch Video Solution

13. A uniform constant magnetic field B is directed at an angle of 45° to
the za&s in the zy- plane . PQRS is a rigid, square wire frame carrying a
steady current I, with its centre at the origin O. At time t = 0, the frame
is at rest in the position as shown in figure , with its sides parallel to the
x and y axis. Each side of the frame is of mass M and length L.

(@) What is the torque 7 about O acting on the frame due to the
magnetic field?

(b) Find the angle by which the frame rotates under the action of this


https://dl.doubtnut.com/l/_61Zaa3GRi8pg
https://dl.doubtnut.com/l/_zI4vjHllxqcf
https://dl.doubtnut.com/l/_EcDDFNBeJ95X

torque in a short interval of time At, and the axis about this rotation
occurs .
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o Watch Video Solution

14. A uniform constant magnetic field B is directed at an angle of 45° to
the x-axis in the xy plane. PQRS is a rigid square wire frame carrying a
steady current | (clockwise), with its center at the origin O. At time t = O,

the frame is at rest in the position shown in fig. With its sides parallel to


https://dl.doubtnut.com/l/_EcDDFNBeJ95X
https://dl.doubtnut.com/l/_QgCqCIGAwVzd

the x and y axes. Each side of the frame is of mass M and length L.

Find the initial angular acceleration of the frame. Assume that the frame

is in a gravity free space free from any other influence.
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Figure 2837 A wire frame kept in a uniform magnetic field.
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° View Text Solution

Check Point


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

1. You are given two bars of same resistance, one of them is a conductor
and the other is a semiconductor. How will you distinguish them

experimentally?

° Watch Video Solution

2. The figure shows three situations in which a charged particle with
L= : . = N
velocity v travels through a uniform magnetic field B. In each situation,

%
what is the direction of the magnetic force F' g on the particle ?

° View Text Solution



https://dl.doubtnut.com/l/_AHzGlTccS7D6
https://dl.doubtnut.com/l/_U3nxdwfLbvAa

3. The figure here shows the circular path of two particles that travel at
. . . % . . . .

the same speed in a uniform magnetic field B, which is directed into the

page. One particle is a proton, the other is an electron (which is less

massive). (a) which particle follows the smaller circle. and (b) does that

particle travel clockwise or counterwise ?

=

o View Text Solution

4. The figure shows four directions for the velocity vector v of a

%
positively charged particle moving through a uniform electric field E
(directed out of the page and represented with an encircled dot) and a

_>
uniform magnetic field B. (a) Rank directions 1, 2 and 3 according to the


https://dl.doubtnut.com/l/_w6u09SPFrNDT
https://dl.doubtnut.com/l/_wZnV3fVZuDuR

magnitude of the net force on the particle, greatest first. (b) Of all four

directions, which might result in a net force of zero ?

° View Text Solution
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° Watch Video Solution



https://dl.doubtnut.com/l/_wZnV3fVZuDuR
https://dl.doubtnut.com/l/_12ifGb9FbuAP

6. The figure shows four orientations, at angle 6, of a magnetic dipole
moment p in a magnetic field. Rank the orientations according to (a) the
magnitude of the torque on the dipole and (b) the orientation energy of

the dipole greatest first.
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° View Text Solution

1. A conducting rectangular solid of dimensions d, = 5.00m, d, = 3.00m

, and d, = 2.00m moves with a constant velocity v = (20.0m /51

— N
through a uniform magnetic field B = (40.0mT')j (Fig.). What are the


https://dl.doubtnut.com/l/_otpW0xHSY3nH
https://dl.doubtnut.com/l/_vOfEQAADg2Xh

resulting (a) electric field within the solid im unit -vector notation. and (b)
potential difference across the solid ? (c) Which face becomes negatively

charged ?

° View Text Solution

%
2. A neutral particle is at rest in a uniform magnetic field B.At ¢t =0
,particle decays into two particles each of mass m and one of them
having charge g Both of these move off in separate paths lying in plane
. % . . . . . .
perpendicular to B .A later timethe particles collide.Find this time of

collision neglecting the interaction force.

° Watch Video Solution



https://dl.doubtnut.com/l/_vOfEQAADg2Xh
https://dl.doubtnut.com/l/_cjfSYGJzURvX

3. An electron follows a helical path in uniform magnetic field given by

— ~ ~ ~
B = <20i — 9507 — 30kt) mT. At time t = O, the electrons velocity is given

by v
%
B ? The electron's velocity changes with time. Do (b) its speed and (c )

= (40% — 307 + 5012:) m/s. (a) What is the angle ¢ between  and

the angle ¢ change with time? (d) What is the radius of the helical path ?

o Watch Video Solution

4. A long rigid wire lies along the X - axis and carries a current of 10 A in
the positive X - direction. Round the wire, the external magnetic field is
%

B = i + 2] with x in meters and B is Tesla. The magnetic force (in SI

units) on the segment of the wire between x=1mand x=4 m s

o Watch Video Solution

5. A wire 230 m long carries a current of 13.0 A and makes an angle of

35.0° with a uniform magnetic field of magnitude B = 1.50 T. Calculate the


https://dl.doubtnut.com/l/_cjfSYGJzURvX
https://dl.doubtnut.com/l/_Fx45rVBaKxBS
https://dl.doubtnut.com/l/_JMCxqLv7sLYB
https://dl.doubtnut.com/l/_twyeFU6kTfS0

magnetic force on the wire.

° Watch Video Solution

6.In Fig. a charged particle moves into a region of uniform magnetic field
E, goes through half a circle and then exist that region. The particle is
either a proton or an electron (you must decide which). It spends 160 ns
in the region. (a) What is the magnitude of E ? (b) If the particle is sent
back through the magnetic field (along the same initial path) but with

2.00 times its previous kinetic energy, how much time does it spend in the

field during this trip ?

° View Text Solution



https://dl.doubtnut.com/l/_twyeFU6kTfS0
https://dl.doubtnut.com/l/_XWKWgJlGM5eS
https://dl.doubtnut.com/l/_dCANmQoAI4qo

7. Two concentric circular wire loops, of radii r; = 20.0cm and
r9 = 40.0cm are located in a xy plane, each carries a clock wise current of
11.0. A (Fig.). (a) Find the magnitude of the net magnetic dipole moment

of the system. (b) Repeat for reversed current in the inner loop.
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o View Text Solution



https://dl.doubtnut.com/l/_dCANmQoAI4qo

8. An electron experiences a magnetic force of magnitude4.60 x 10~ N,
when moving at an angle of 60° with respect to a magnetic field of

magnitude 3.50 x 10 3T Find the speed of the electron.

o Watch Video Solution

9. A conductor (rod) of mass m, length [ carrying a current i is subjected
to a magnetic field of induction B. If the coefficients of friction between

the conducting rod and rail is p, find the value of I if the rod starts


https://dl.doubtnut.com/l/_8I7rSssX6TtY
https://dl.doubtnut.com/l/_fb1QZyEHksIL

sliding.
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° Watch Video Solution

10. Figure shows a wire ring of radius a = 1.8 cm that is perpendicular to
the general direction of a radially symmetric, diverging magnetic field.
The magnetic field at the ring is everywhere of the same magnitude B =
3.0 mT, and its direction at the ring everywhere makes an angle § = 15°
with a normal to the plane of the ring. The twisted lead wires have no

effect on the problem. Find the magnitude of the force of the field exerts


https://dl.doubtnut.com/l/_fb1QZyEHksIL
https://dl.doubtnut.com/l/_oumpj9KemdQj

on the ring if the ring carries a current i =4.6 m A.

° View Text Solution

1. The radius of circular path of an electron when subjected to a

perpendicular magnetic field is

° Watch Video Solution

12. A square loop of sides 10cm carries a current of 10A.A uniform

magnetic field of magnitude 0.207 exists parallel to one of the side of the


https://dl.doubtnut.com/l/_oumpj9KemdQj
https://dl.doubtnut.com/l/_IY4hMJa2eHev
https://dl.doubtnut.com/l/_4Hy4tGm3pEjd

loop.(a)What is the force acting on the loop? (b)What is the torque acting

on the loop?

o Watch Video Solution

13. An electron after being accelerated through a potential difference of
100 V enters a uniform magnetic field of 0 - 0047, perpendicular to its
direction of motion. Calculate the radius of the path described by the

electron.

o Watch Video Solution

14. Figure shows a rectangular 28-turns coil of wire, of dimensions 10 cm
by 5.0 cm. It carries a current of 0.80 A and is hinged along one long side.
It s mounted in the xy plane, at angle § = 25° to the direction of a

uniform magnetic field of magnitude 0.50 T. In unit vector notation, what


https://dl.doubtnut.com/l/_4Hy4tGm3pEjd
https://dl.doubtnut.com/l/_AULJFL5rCeWN
https://dl.doubtnut.com/l/_dIMNVXNTRmVj

is the torque acting on the coil about the hinge line ?

¥

° View Text Solution

15. A rectangular loop of sides 20 cm and 10 cm carries a current of 5.0 A.
A uniform magnetic field of magnituded 0.20 T exists parallel ot the
longer side of the loop (a) What is the force acting on the loop? (b) what

is the torque acting on the loop?

° Watch Video Solution



https://dl.doubtnut.com/l/_dIMNVXNTRmVj
https://dl.doubtnut.com/l/_rnYdS7BpGxsF

16. A 6.75 g wire of length L = 15.0 cm is suspended by a pair of flexible
leads in a uniform magnetic field of megnitude 0.440 T (Fig.). What are
the (a) magnitude and (b) direction (left or right) of the current required

to remove the tension in the supporting leads ?

o View Text Solution

17. An electron moves in a circle of radius 7 = 5.29 x 10~ ' M with speed
4.12 x 10°m / 5. Treat the circular path as a current loop with a constant
current equal to the ratio of the electron charge magnitude to the period

of the motion. If the circle lies in a uniform magnetic field of magnitude B


https://dl.doubtnut.com/l/_Xq6TPdXAh115
https://dl.doubtnut.com/l/_mDcpUivfhFMZ

= 710 mT, what is the maximum possible magnitude of the torque

produced on the loop by the field ?

o Watch Video Solution

18. If momentum of a body increases by 100% then what will be

percentage increase in its kinetic energy ?

o Watch Video Solution

19. Figure shows a current loop ABCDEFA carrying a current i = 300 A. The
sides of the loop are parallel to the coordinate axes shown with AB = 20.0
cm, BC = 30.0 cm, and FA = 10.0 cm. In unit-vectr notation, what is the
magnetic dipole moment of this loop ? (Hint: Imagine equal and opposite

currents i in the line segment AD : then treat then two rectangular loops


https://dl.doubtnut.com/l/_mDcpUivfhFMZ
https://dl.doubtnut.com/l/_JsdblAbfQzEc
https://dl.doubtnut.com/l/_2cowrqwtZ7RE

ABCDA and ADEFA.)

° View Text Solution

20. What is the magnitude of torque which acts on a coil carrying current

placed in a uniform radial magnetic field?

° Watch Video Solution



https://dl.doubtnut.com/l/_2cowrqwtZ7RE
https://dl.doubtnut.com/l/_Z37ypx8B5cCS

21.In Fig., an electron accelerated from rest through potential difference
Vi = 2.50kV enters the gap between two parallel plates having
separation d = 16.0 mm and potential difference V, = 100V. The lower
plate is at the lower potential.Neglect fringing and assume that the
electron's velocity is perpendicuar to the electric field vector between
magntic field allows the electron to travel in a stright line in the gap ? (b)
If the potential difference is increased slightly, in what direction does the

electron veer from straight-line motion.
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o View Text Solution

22. In Fig., a metal wire of mass m = 241 mg can slide with nagligible
friction on two horizontal parallel rails separated by distance d = 2.56 cm.
The track lies in a vertical uniform magnetic field of magnitude 73.5 mT. At

time t = 0, device G is connected to the rails, producing a constant


https://dl.doubtnut.com/l/_tGS436Uz8mRU
https://dl.doubtnut.com/l/_XEUeRSaywywF

current i =9.13 mA in the wire and rails (even as the wire moves). At t = 61.1

ms, what are the wire's (a) speed and (b) direction of motion (left or

right) ?

° View Text Solution

23. A wire placed along the north-south direction carries a current of 8A
from south to north. Find the magnetic field due to a 1cm piece of wire at

a point 200 cm north-east from the piece.

° Watch Video Solution

24. A circular loop of wire having a radius of 8.0cm carries a current of

0.20A. A vector of unit length and parallel to the dipole moment W of the


https://dl.doubtnut.com/l/_XEUeRSaywywF
https://dl.doubtnut.com/l/_28uiZCASkQhd
https://dl.doubtnut.com/l/_awuUizhFIQKh

loop is given by 0.60: — 0.807 . if the loop located in uniform magnetic
field given by B = (0.25T)% + (0.30T)k find,
(a) the torque on the loop and

(b) the magnetic potential energy of the loop.

o Watch Video Solution

25. An electron is accelerated from rest through potential difference V
and then enters a region of uniform magnetic field, where it undergoes
uniform circular motion. Figure gives the radius r of that motion versus
V1/2, The vertical axis scale is set by 7, = 9.0mm, and the horizontal

1/2

axis scale is set by V,'" = 40.0V'/2. What is the magnitude of the


https://dl.doubtnut.com/l/_awuUizhFIQKh
https://dl.doubtnut.com/l/_1PwAGhq86XeK

magnetic field ?

Fimm

o View Text Solution

26. A electron moves through a uniform magnetic field given by

4

B = B,i + (3B,)]. At a particular instant, the electron has the velocity
— 4 ~ . : ; ;
v = (2.00 + 4.0]>m/3 and magnetic force acting on it s

(6.4 x 10~ N)k.Find B,.

o Watch Video Solution



https://dl.doubtnut.com/l/_1PwAGhq86XeK
https://dl.doubtnut.com/l/_vlwnRDYKNiuJ

27. A cyclotron is operated at an oscillator frequency of 12 MHz and has a
dee radius R 50 cm. What is the magnitude of the magnetic field needed

for a proton to be accelerated in the cyclotron?

° Watch Video Solution

28. What uniform magnetic field applied perpendicular to a beam of

1

electrons moving at 1.3 x 10%ns ™! is required to make the electrons

travel in a circular arc of radius 0.35m

° Watch Video Solution

29. The magnetic moment of the assumed dipole at the earth's centre is
8.0 x 10224m?. Calculate the magnetic field B at the geomagnetic poles

of the earth. Radius of the earth is 6400km.

° Watch Video Solution



https://dl.doubtnut.com/l/_z3kjmeDRBMQo
https://dl.doubtnut.com/l/_GITbylINnIHc
https://dl.doubtnut.com/l/_8befBPZi0F4i
https://dl.doubtnut.com/l/_o5e2rnZPVMiS

30. An electron enters perpendicular to a uniform magnetic field with a
speed of lOscm/s. The particle experiences a force due to the magnetic

field and the speed of the electron

° Watch Video Solution

31. A particle of mass 12g and charge 80uC' moves through a uniform
magnetic field, in a region where the free - fall acceleration is —9.83m/s2
. The velocity of the particle is a constant 20%km/s, which is

perpendicular to the magnetic field. What then is the magnetic field ?

° Watch Video Solution

32. The electric field in a certain region of space s
(5% + 45 — iz) x 10°N / C. Calculate electric flux due to this field over an

area of <2f2 — 3) x 10 2m2.

° Watch Video Solution



https://dl.doubtnut.com/l/_o5e2rnZPVMiS
https://dl.doubtnut.com/l/_Unragmfe8lMP
https://dl.doubtnut.com/l/_ZHLgCcfYjbp5
https://dl.doubtnut.com/l/_X3nd5BHMeN8n

33. A particle undergoes uniform circular motion of radius 28.7um in a
uniform magnetic field. The magnetic force on the particle has a

magnitude of 1.60 X 101" N. What is the kinetic energy of the particle ?

o Watch Video Solution

34. A certain particle is sent into a uniform magnetic field, with the
particle'a velocity vector perpendicular to the direction of the field. Figure
gives the period T of the particles motion versus the inverse of the field
magnitude B. The vertical axis scale is set by T; = 80.0ns, and the

horizontal axis scale is set by B, ' = 10.07 ~'. What is the ratio m/q of


https://dl.doubtnut.com/l/_X3nd5BHMeN8n
https://dl.doubtnut.com/l/_Ebyor2WYWP6j

the particle's mass to the magnitude of its charge ?

T {us)
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o View Text Solution

35. A magnetic dipole with a dipole moment of magnitude 0.020% is
released from rest in a uniform form magnetic field of magnitude 52mT.
The rotation of the dipole due to the magnetic force on it is unimpeded.
When the dipole rotates through the orientations where its dipole
moment is aligned with the magnetic field, its kinetic energy is 0.80m.J.

(@) What is the initial angle between the dipole moment and the

magnetic field?

(b) What is the angle when the dipole is next (momentarily) at rest?



https://dl.doubtnut.com/l/_Ebyor2WYWP6j
https://dl.doubtnut.com/l/_p0wkQlTDVzaj

| o Watch Video Solution

36. A strip of copper 75.0um thick and 4.5 mm wide is placed in a uniform
— —

magnetic field B of magnitue 0.65 T. with B perpendicular to the strip. A

current | = 57 Ais then sent through the strip such that a hall potential

difference V appears across the width of the strip. Calculate V. (The

number of charge carries per unit volume for coppper is 8.47 x 10?®

electrons/m?).

° Watch Video Solution

37. An « particle travels at an angle of 30° to a magnetic field 0.8 T with a

velocity of 10° m/s. The magnitude of force will be-

° Watch Video Solution

38. A proton travels through uniform magnetic and electric tric fields. The

— A
magnetic field is B = — 3.25¢mT. At one instant the velocity of the


https://dl.doubtnut.com/l/_p0wkQlTDVzaj
https://dl.doubtnut.com/l/_kpckWpwOPAVj
https://dl.doubtnut.com/l/_Tc8Il8can7zA
https://dl.doubtnut.com/l/_B6O010iB6277

. = A . . . .
proton is v = 20005m /s. At that instant and in unit-vector notation.
What is the net force acting on the proton if the electric field is (a) 4.00k

V/m, (b) — 4.00k V/m, and (c) 4.007 V/m ?

o Watch Video Solution

39. U T 2.5 ¥l & G &7 § 395 30° & BT W 2 x 107 Her ufd
Jhe & T A YA BT & M R PH Il 5o Y 0 Hifa|

o Watch Video Solution

40. In Fig., a particle moves along a circle in a region of uniform magnetic
field of magnitude B = 500 mT. The particle is either a proton or an
electron (you must decide which). It experiences a magnetic force of

magnitude 3.20 x 10 > N. What are (a) the particle's speed (b) the


https://dl.doubtnut.com/l/_B6O010iB6277
https://dl.doubtnut.com/l/_WZkkXBfJQ0w5
https://dl.doubtnut.com/l/_jMHj6y4boHJx

radius of the circle, and (c ) the period of the motion ?

° View Text Solution

41. An electron travels in a circular path of radius 20 cm in a magnetic
field of 2 x 107 3T. Calculate the speed of the electron. What is the
potential difference through which the electron must be accelerated to

acquire this speed?

° Watch Video Solution



https://dl.doubtnut.com/l/_jMHj6y4boHJx
https://dl.doubtnut.com/l/_61J3oAqdPEVQ

42, U f TG & YATddl &RT & Dl Ub ATgdellcH siaf ( AsAT1=R) BT 3GAPT
UIeHl (GMM =m) Pl @Rd x4 & v fasar 511 @1 &1 Agadieq & Wb
YRITe J9BIT & (B) AT 3cqd Wi R0 a1 i a1ferst Hait (K) Erf-

o Watch Video Solution

43. A electron moves through a uniform magnetic field given by

B = B,i + (3B,)J. At a particular instant, the electron has the velocity

7:(2.0§+4.03>m/s and magnetic force acting on it is

(6.4 x 10~ N)£.Find B,.

o Watch Video Solution

44. A square loop of sides 10cm carries a current of 104A.A uniform
magnetic field of magnitude 0.207 exists parallel to one of the side of the
loop.(a)What is the force acting on the loop? (b)What is the torque acting

on the loop?



https://dl.doubtnut.com/l/_61J3oAqdPEVQ
https://dl.doubtnut.com/l/_hxZDGLj41S4h
https://dl.doubtnut.com/l/_U3v9mp1Tus6B
https://dl.doubtnut.com/l/_7EcpMjvbDzqv

| o Watch Video Solution

45.Figure, two concentric coils, lying in the same plane, carry currents in
opposite directions. The current in the larger coil 1 is fixed. Current i in
coil 2 can be varied. Figure gives the net magnetic moment of the two coil
system as a function of i,. The vertical axis scale is set by
Pnets = 2.0 X 10"°A.m?, and the horizontal axis scale is set by
19, = 20.0mA. If the current in coil is then reversed, what is the

magnitude of the net megnetic moment of the two-coil system when

9..'—1. “Ht'l..'l h
E
.ﬁ, . -

g K Or —t—
Iid ;'f \:1. : E i,
4 ! f Jr T
% ™y .42 ¥ =

T - __-~‘.i S =t —

s iy {mA)
) ()

o View Text Solution



https://dl.doubtnut.com/l/_7EcpMjvbDzqv
https://dl.doubtnut.com/l/_eAnZxJKC9IHp

46. An electric field of 1500 V/m and a magnetic field of 0.40 Wb/m? act
on a moving electron. The minimum uniform speed along a straight line,

the electron could have is

o Watch Video Solution

47.Fe™ ions are accelerated through a potential difference of 500 V and
are injected normally into a homogeneous magnetic field B of strength
20.0 m T. Find the radius of the circular paths followed by the isotopes
with mass numbers 57 and 58. Take the mass of an ion = A(1.6X10_27)

kg where A is the mass number.

o Watch Video Solution

48. An electron has velocity v = (2.0 X 106%)% + (3.0m106%>3.
Magnetic field present in the region is B = (0.030T): — (0.15T) .
(a) Find the force on electron.

(b) Repeat your calculation for a proton having the same velocity.


https://dl.doubtnut.com/l/_ksCw2XVvASOR
https://dl.doubtnut.com/l/_wHwJA8JRIaAx
https://dl.doubtnut.com/l/_xJtrGkr1XzZg

° Watch Video Solution

49. An alpha particle can be produced in certain radioactive decays of
nuclei and consists of two protons and two neutrons. The particle has a
charge of q = +2e and a mass of 4.00 u, where u is the atomic mass unit,
with 1u = 1.661 x 10~ 2"kg. Suppose an alpha particle travels in a
circular path of radius 4.50 cm in a uniform magnetic field with B =120 T.
Calculate (a) its speed, (b) its period of revolution, (c) its is kinetic energy,
and (d) the potential difference through which it would have to be
accelerated to achieve this energy. (e) If the field magnitude is doubled

what is the ratio of the new value of kinetic energy to the initial value ?

° View Text Solution

Practice Questions Single Correct Choice Type

1. Magnetic intensity for an axial point due to a short bar magnet of

magnetic moment M is given by


https://dl.doubtnut.com/l/_xJtrGkr1XzZg
https://dl.doubtnut.com/l/_8uIFB3kevkfP
https://dl.doubtnut.com/l/_gvpcQcLkEyc6
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Answer: C

o Watch Video Solution

2. The material for making permanent magnets should have:

A. High retentivity high coercivity

B. Low retentivity low coercivity

C. Low retentivity high coercivity

D. High retentivity low coercivity

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gvpcQcLkEyc6
https://dl.doubtnut.com/l/_zXgPWjum83es

— = — o
3.If A, B and C are three vectors, then the wrong relation is :

— - -
A.B:,uO(HxI)

_>
. \f
B.|B
— _ =
C.|B :,u,o(H I)
— - =
D.|B :/,Lo(H+I>
Answer: D

o Watch Video Solution

4. A magnetic needle suspended by a silk thread is vibrating in the earth's

magnetic field. If the temperature of the needle is increased by 500° C,

then

A.82°


https://dl.doubtnut.com/l/_zXgPWjum83es
https://dl.doubtnut.com/l/_epFNFajefBxx
https://dl.doubtnut.com/l/_vsGehc5rOvFk

B.71°

C.90°

D.65°

Answer: B

o Watch Video Solution

5. If a bar magnet of pole strength m and magnetic moment M is cut
equally 5 times parallel to its axis and again 3 times perpendicular to its
axis, then the pole strength and magnetic moment of each piece are

respectively.

am M
" 207 20
g m M
4720
cm 5
207 20
pm M
"5’ 4


https://dl.doubtnut.com/l/_vsGehc5rOvFk
https://dl.doubtnut.com/l/_FrCjNHlGk4cI

Answer: C

° Watch Video Solution

6. A compass needle whose magnetic moment is 60Am? points
geographic north at a certain place where H = 40uT. The compass
needle experience a torque of 1-2x 103N —m. What is the
declination at the place?

A.30°

B.60°

C.45°

D.90°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_FrCjNHlGk4cI
https://dl.doubtnut.com/l/_yRl60abMnO38

7. A magnetic field of 1600Am ' produces a magnetic flux of
2 -4 x 1075 weber in a bar of iron of cross section 0 - 2em?. Calculate
permeability and susceptibility of the bar.

A. 596.8

B. 288.9

C.2

D. None of these

Answer: A

o Watch Video Solution

8. Two short magnets placed along the same axis with their like poles

facing each other repel each other with a force which varies inversely as

A4 x 25N

B.4 x4 x 25N


https://dl.doubtnut.com/l/_lf6Ir0mPD6ZI
https://dl.doubtnut.com/l/_EsnOQMAj6JbR

C.4x4x4x25N

D.4 x4 x4x4x25N

Answer: D

° Watch Video Solution

9. The time period of a freely suspended magnetic needle does not

depend upon

A. Length of the magnet

B. Pole strength of the magnet

C. Horizontal component of Earth's magnetic field

D. Length of the suspension thread

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_EsnOQMAj6JbR
https://dl.doubtnut.com/l/_eE4MkIblhwXb
https://dl.doubtnut.com/l/_SWwzP212aT78

10. Which among the four x versus T graphs shown in the following

figure is the correct one for a paramagnetic substsnace will look like ?

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_SWwzP212aT78

11. An electron is travelling horizontally towards east. A magnetic field in
vertically downward direction exerts a force on the electron along

A. To the right

B. To the left

C. upward

D. downward

Answer: C

o Watch Video Solution

12. An electron and a proton are moving on straight parallel paths with
same velocity. They enter a semi infinite region of uniform magnetic field
perpendicular to the velocity.

Which of the following statement(s) is /are true?

A. Velocity v of the proton remains constant


https://dl.doubtnut.com/l/_SWwzP212aT78
https://dl.doubtnut.com/l/_qzQnH5vln1N3
https://dl.doubtnut.com/l/_2BMQQRSaV4kp

B. Speed v of the proton remains constant

C. Both direction and speed of the proton change

D. Direction of the proton remains constant although its speed

increases

Answer: B

o Watch Video Solution

13. Assertion: If an electron, while coming vertically from outerspace,
enter the earth's magnetic field, it is deflected towards west.
Reason: Electron has negative charge.

A. Northward

B. Southward

C. Eastward

D. Westward


https://dl.doubtnut.com/l/_2BMQQRSaV4kp
https://dl.doubtnut.com/l/_MzY1G0h4J7JP

Answer: D

o Watch Video Solution

14. Cosmic rays (atomic nuclei stripped bare of their electrons) would
continuously bombard Earth's surface if most of them were not deflected
by earth's magnetic field. Given that earth is, to an excellent
approximation, a magnetic dipole, the intensity of cosmic rays
bombarding its surface is greatest at the

A. Poles

B. Mid-latitudes

C. Equator

D. Mid-Longitude

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_MzY1G0h4J7JP
https://dl.doubtnut.com/l/_mbxFztPvtXYR
https://dl.doubtnut.com/l/_mLlxzVRxjdIP

15. A charged particle enters a uniform magnetic field perpendicular to it.

The magnetic field

A. Curve to the right with radius R = mv/qB

B. Curve to the left with radius R = mv/qB

C. Curve upward with radius R = mv/qB

D. not be affected at all

Answer: D

° Watch Video Solution

16. A neutral particle at rest in a magnetic field decays into two charged
particles of different mass. The energy released goes into their kinetic
energy. Then what can be the path of the particles. Neglect any

interaction between the two charges.

/7o)
A ':’}‘-j  Collision

.

A —


https://dl.doubtnut.com/l/_mLlxzVRxjdIP
https://dl.doubtnut.com/l/_i3DiXdwhdf3E
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v
= 4
D. _
Answer: A

° Watch Video Solution

17. What is the direction of angular velocity of a rotating body ?

A. Net magnetic force as well as torque on the dipole is zero

B. Net magnetic force as well as torque on the dipole is nonzero


https://dl.doubtnut.com/l/_i3DiXdwhdf3E
https://dl.doubtnut.com/l/_kpXNuTY3qLNh

C. Net magnetic force on the dipole is zero but the net torque on the

dipole is nonzero

D. Net magnetic force on the dipole is not zero but the net torque on

the dipole is zero

Answer: D

o Watch Video Solution

18. An electron moving with a uniform velocity along the positive z-

direction enters a magnetic field directed along the positive y-direction.

The force on the electron is directed along

A.E =100 V/m in the z direction

B. E =100 V/m, in the negative z direction

C.E =100 V/m in the x direction

D. E =100 V/m in the negative y direction


https://dl.doubtnut.com/l/_kpXNuTY3qLNh
https://dl.doubtnut.com/l/_rGv3fQ1FQaSX

Answer: B

o Watch Video Solution

19. Which of the following particle can be deflected by electric and

magnetic field?

A.Chamber with electric field perpendicular and magnetic field

parallel to the velocity of the charged particle

B.Chamber with electric field parallel, and magnetic field

perpendicular to the velocity of the charged particle

C. Chamber with electric field parallel, and magnetic field anti-parallel

to the velocity of the charged particle

D. Chamber with electric field as well as magnetic field perpendicular

to the velocity of the charged particle

Answer: B

(e~ |


https://dl.doubtnut.com/l/_rGv3fQ1FQaSX
https://dl.doubtnut.com/l/_iwgzk4JGvCNA

[ @ Watch Video Solution J

20. An « -particle and a proton are accelerated from rest thruogh the
same potential difference and both enter a uniform perpendicular
magnetic field. Find the ratio of their radii of curvature.

A. Deflected in the +x direction

B. Deflected in the - x direction

C. Deflected in the +y direction

D. Deflected in the -y direction

Answer: B

o Watch Video Solution

21. Three long straight parallel wires are kept as shown in figure. The wire

(3) carries a current I.


https://dl.doubtnut.com/l/_iwgzk4JGvCNA
https://dl.doubtnut.com/l/_OIZqdinYVsEG
https://dl.doubtnut.com/l/_V5jtbulz7fp9

(1) (2) (3)

"a*aﬂ

(i) The direction of flow of current I in wire (3), is such that the net force,
on wire (1), due to other two wires, is zero (ii) By reversing the direction of
I, the net force, on the wire (2) due to the other two wires, becomes zero.

What will be the directions of current |, in the two cases? Also obtain the

relation between the magnitudes of current I, I and .

AAA>B>C
B.B>A>C

CC>B>A


https://dl.doubtnut.com/l/_V5jtbulz7fp9

DA>C > B

Answer: B

o Watch Video Solution

22. Which of the following setups can make a small conductor coil that is

placed horizontally float on top of an object ?

A.The object is a magnet that provides a magnetic field pointing

straight downward, whereas the coil carries an electric current

flowing clockwise as viewed from top down

B. The object is a magnet that provides a magnetic field pointing

straight downward, while the coil carries an electric current flowing

counterclockwise as viewed from top down

C.The object carries positive electric charge while the coil carries

negative charge


https://dl.doubtnut.com/l/_V5jtbulz7fp9
https://dl.doubtnut.com/l/_X6KDnNJ3T97F

D. The object as well as coil carries negative electric charge

Answer: D

o Watch Video Solution

23. An electric current runs counter clockwise in a rectangular loop
around the outside edge of this page, which lies flat on your table. A
uniform magnetic field is then turned on, directed parallel to the page
from top to bottom, the magnetic force on the page will cause

A.The left edge to lift up

B. The right edge to lift up

C. The top edge to lift up

D. The bottom edge to lift up

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_X6KDnNJ3T97F
https://dl.doubtnut.com/l/_Pjw51d1Vx8GL

24.Two particles , each of mass m and charge g, are attached to the two
ends of a light rigid rod of length 2R . The rod is rotated at constant
angular speed about a perpendicular axis passing through its centre. The
ratio of the magnitudes of the magnetic moment of the system and its
angular momentum about the centre of the rod is

A.q/2m

B.q/m

C.2g9/m

D.q/mm

Answer: A

o Watch Video Solution

Practice Questions More Than One Correct Choice Type

1. Choose the correct answer


https://dl.doubtnut.com/l/_e0OmSDU0Y6AT
https://dl.doubtnut.com/l/_UnnEugmfU8PO

A. Diamagnetism occurs in all materials

B. Diamagnetism is the result of partial alignment of permanent

magnetic moment

C. The magnetic field due to induced magnetic moment is opposite to

the applied field

D. The magnetizing field intensity is always zero in free space

Answer: A::C

° Watch Video Solution

2. Choose the correct answer

A. All electrons possess magnetic moment

B. All protons possess magnetic moment

C. All nuclei possess magnetic moment

D. All atoms possess magnetic moment


https://dl.doubtnut.com/l/_UnnEugmfU8PO
https://dl.doubtnut.com/l/_1Z0sEWhs6mfb

Answer: A::B

o Watch Video Solution

3. 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?

A.Energy gained is p* /2m

B. Centripetal force on the electron is Be(p/m)

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

D. Work done on the electrons by the magnetic field is zero

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_1Z0sEWhs6mfb
https://dl.doubtnut.com/l/_jR76kI4DDwRE

4. The radius of curvature of the path of a charged particle moving in a

static uniform magnetic field is

A. Directly propotional to the magnitude of the charge on the particle

B. Directly propotional to the magnitude of the liner momentum of

the particle

C. Directly proportional to the kinetic energy of the particle

D. Inversely proportional to the magnitude of the magnetic field

Answer: B::D

o Watch Video Solution

5. An « -particle and a proton are accelerated from rest thruogh the same
potential difference and both enter a uniform perpendicular magnetic

field. Find the ratio of their radii of curvature.


https://dl.doubtnut.com/l/_MdjjMmeaMus3
https://dl.doubtnut.com/l/_PJZ50vjAdvKC

A. Their kinetic energies before entering the magnetic field are equal

and remain equal in the magnetic field

B. They trace circular orbits of the same radii in the magnetic field.

C.The radius of the circular orbit of the heavier isotope in the

magnetic field is greater than that of the lighter isotope

D. The radii of the circular orbits in the magnetic field are in the direct

ratio of the magnitude of their momenta

Answer: A::C::D

o Watch Video Solution

6. A positively charged particle is moving along the positive X-axis.You
want to apply a magnetic field for a short time so that the particle may
reverse its direction and move parallel to the negative X-axis.This can be

done be applying the magnetic field along.

A.y axis


https://dl.doubtnut.com/l/_PJZ50vjAdvKC
https://dl.doubtnut.com/l/_5LJqBa3XoDEr

B. z axis

C. Any direction in ys plane

D. z axis only

Answer: A::B::C

o Watch Video Solution

7. A charged particle of charge q and mass m is shot into a uniform
magnetic field of induction B at an angle 6§ with the field. The frequency of
revolution of the particle

A. Depends on the angle 8

B. Is independent of the angle 0

C.Is proportional to the specific charge g/m of the particle

D. Is inversely proportional to the value of B

Answer: B::C::D

[ - 1


https://dl.doubtnut.com/l/_5LJqBa3XoDEr
https://dl.doubtnut.com/l/_ejL3xxJY4aYz

| @ Watch Video Solution J

8. A particle of mass m and charge Q moving with a velocity v enters a
region on uniform field of induction B Then its path in the region is s
A. Its path in the region of the field is always circular
: . o e B
B. Its path in the region of the field is circular if v x B =0
, . . T =4
C. Its path in the region of the field is a straight lineif v x B =0
D. Distance traveled by the particle in time T does not depend on the

. —
angle between v and B

Answer: C::D

o Watch Video Solution

9. A charged particle would continue to move with a constant velocity in a

region wherein, which of the following conditions is not correct?


https://dl.doubtnut.com/l/_ejL3xxJY4aYz
https://dl.doubtnut.com/l/_EDg29kyW0OD6
https://dl.doubtnut.com/l/_v41UlaGoanJF

A. There must be no electric or magnetic fields in this region

B. There could be an electric field without any magnetic field

C. There could be a magnetic field without any electric field

D. There can be electric field as well as magnetic field

Answer: C::D

o Watch Video Solution

10. What is the direction of the force acting on a charged particle q,
: : L= : . =
moving with a velocity v a uniform magnetic field B ?
— _ —
A. E must be perpendicular to B
— . g =
B. v must be perpendicular to both £ and B
— _ N —
C. E must be perpendicular to both v and B

% % . . .
D. E and B must be in same direction

Answer: A::C



https://dl.doubtnut.com/l/_v41UlaGoanJF
https://dl.doubtnut.com/l/_yciHgg6OOa2M

| ° Watch Video Solution

11. The current sensitivity of a moving coil galvanometer can be increased

by

A. Increasing the magnetic field of the permanent magnet

B. Increasing the area of the deflecting coil

C. Increasing the number of turns in the coil

D. Increasing the torsional constant of the coil

Answer: A::B::C

° Watch Video Solution

Practice Questions Linked Comprehension

1. The lines of the magnetic field B generally emerge in the southern

hemisphere and reenter the Earth in the northern hemisphere. Thus, the


https://dl.doubtnut.com/l/_yciHgg6OOa2M
https://dl.doubtnut.com/l/_waNxVEVKAnJE
https://dl.doubtnut.com/l/_h7JrdIFFSHd3

magnetic pole that is in the Earth's northern hemisphere and known as a

"north magnetic pole" is really the south pole of the Earth's magnetic

dipole.

The statement in the paragraph means that

A.The north pole of a compass is attracted to Earth's geographic

north pole

B. The north pole of a compass is attracted to the Earth's geographic

south pole

C.The north pole of a compass is repelled to the Earth's geographic

north pole

D. The north pole of a compass is repelled to the Earth's geographic

south pole

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_h7JrdIFFSHd3

2. In the northern hemisphere, do magnetic lines of force due to earth's

field point towards or away from earth?

A.The direction of the magnetic field does not vary from location to

location on earth

B. The direction of the magnetic field varies from location to location

on earth

C. The direction of the magnetic field is same in all location on earth

D. The direction of the magnetic field is zero on all location on earth

Answer: B

° Watch Video Solution

Practice Questions Matrix Match



https://dl.doubtnut.com/l/_4K4mb1JumHsD

Column I Column I1

(2) The end of a magnet from (p) Adttract one another
which the field lines emerge

(h) Opposite magnetic poles (q) South pole

(¢} The end of a magnet into (r) Repel one another
which the field lincs enter

{d) Likc magnetic poles (s) North Pole

1.

o View Text Solution

Column I Column II N
(a) Magnetic susceptibility () @, =¢j';3 dA=0
(h) Curic’s law (q B=*o E*ﬂ
d r
() magnelic field on axial line of  (r) M -C ?“f‘
4 bar magnet 1
. M
(d) Gauss’s law [or magnetic (s) X “H

lields

2.

o View Text Solution

Practice Questions Integer Type



https://dl.doubtnut.com/l/_XWNKDVuW3J16
https://dl.doubtnut.com/l/_SvAkzlESKarJ

1. A steel wire of length | has a magnetic moment M. It is bent into a

semicircular arc. What is the new magnetic moment?

o Watch Video Solution

2. A bar magnet suspended freely has period of oscillation of 2s. Now, the
bar magnet is broken into equal halves and one-half is suspended to
oscillate freely in the same magnetic field. Find the time period of

oscillation of this half of the magnet.

o Watch Video Solution

3. Two bar magnets of equal length and equal magnetic moment are
placed at right angles to each other in such a way that the north pole of
one is in touch with the south pole of the other at the junction. What is

the magnetic moment of the combination?

o Watch Video Solution



https://dl.doubtnut.com/l/_k1P1EYvWYUOf
https://dl.doubtnut.com/l/_SpuUp3cHhPy7
https://dl.doubtnut.com/l/_likTq1Cyfztn

4. Two equal magnetic poles placed 10 cm apart in air attract each other
with a force of 0.4 x 10~ *N. What should be the distance of separation

between them so that the force of attraction of 0.6 x 10 4N ?

° Watch Video Solution

5. The work done in turning a magnet of magnetic moment M by an angle
of 90° from the magnetic meridian is n times the corresponding work

done to turn through an angle of 60°. What is the value of n ?

° Watch Video Solution

6. At a certain place, a magnet makes 30 oscillations per minute. At

another place, the magnetic field is double. What is the its time period ?

° Watch Video Solution



https://dl.doubtnut.com/l/_yHuZCA6JQM6m
https://dl.doubtnut.com/l/_n2cfWAvSv6gO
https://dl.doubtnut.com/l/_3402m3S9w4qv

7. A bar magnet has a magnetic moment of 2.5 J/T and is placed in a
magnetic field of 0.2 T. find the work done in turning the magnet from

parallel to anti-parallel position relative to field direction.

° Watch Video Solution



https://dl.doubtnut.com/l/_chXQ3yf5J1RA

