
PHYSICS

BOOKS - CP SINGH PHYSICS (HINGLISH)

MAGNETIC FORCE, MOMENT AND TORQUE

Example

1. (a) A particle of mass  and having charges  is

moving in a magnetic �eld , with velocity

. Find magnetic force in vector form

and magnitude of acceleration. 

(b) A magnetic �eld of  exerts a force  on a

particle having a charge  and going in  plane. Find

1mg 1μC

→
B = 2 î + 3ĵ + kT

→
v = 2 î + ĵ − k̂m/sec

8k̂T 8 î + 6ĵN

2C x − y

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zYnVPbMhg8a9


the velocity of the particle. 

( c) A particle is moving in a magnetic �eld  and

acceleration of particle is . Find the value of 

. 

(d) When a proton has a velocity

 it experiences a force 

. When its velocity is along

the z-axis, it experiences a force along the x-axis. What is the

magnetic �eld ? 

(e) A circular loop of radius  carries a current of .

An electron cross the plane of the loop with a speed of

. The direction of motion makes an angle

centre. Find the magnitude of the magnetic force on the

electron at the instant it crosses the plane.

View Text Solution

3 î + 4ĵT

λî + 3ĵm/sec2

λ

bec(v) = (2 î + 3ĵ) × 106m/sec

→
F = ( − 1.28 × 10−13

→
k )N

20cm 10A

2.0 × 106m/sec

https://dl.doubtnut.com/l/_zYnVPbMhg8a9


2. (a) A particle having a charge of  and a mass  is

projected with a speed  in a region having a

uniform magnetic �eld of . Find the radius of the circle

formed by the particle and also time period. 

(b) A proton, deuteron and -particle enter a region of

constant magnetic �eld perpendicularly. If ,  and 

denote respectively the radii of the trajectories of these

particles, then �nd ratio  if they enter with same (i)

speed, (ii) linear momentum, (iii) kinetic energies. 

( c) A charged particle is accelerated through a potential

di�erence  and acquires a speed of . It is then injected

perpendicular into a magnetic �eld . Find the radius of the

circle described by it.

View Text Solution

10μC 20mg

2km/sec

1kT

α

rp rd rα

rp : rd : rα

V0 v

B

https://dl.doubtnut.com/l/_QYC4nhqyYa3f
https://dl.doubtnut.com/l/_q3jr84LyCbwa


3. A beam of charged particle, having kinetic energy ,

contains masses  emerge

from the end of an accelerator tube. There is a plate at

distance  from the end of the tube and placed

perpendicular to the beam. Calculate the magnitude of the

smallest magnetic �eld which can prevent the beam from

striking the plate.

Watch Video Solution

103eV

8 × 10−27kg and 1.6 × 10−26kg

102m

4. A charged particle  enters perpendicular in a

uniform magnetic �eld  and comes out �eld as shown. The

angle of deviation  time taken by particle to cross magnetic

(q,m)

B

θ

https://dl.doubtnut.com/l/_q3jr84LyCbwa
https://dl.doubtnut.com/l/_ekqr1jCfcfnc


�eld will be 

Watch Video Solution

5. (a) A charged particle having mass  and charge  is

accelerated by a potential di�erence , it �ies through a

uniform transverse magnetic �eld . The �eld occupies a

region of space . Find the time interval for which it remains

m q

V

B

d

https://dl.doubtnut.com/l/_ekqr1jCfcfnc
https://dl.doubtnut.com/l/_DSScelUGkSOi


inside the magnetic �eld. 

(b) An -particle is acceleration by a potential di�erence of

. Find the change in its direction of motion if it enters

normally in a region of thickness  having transverse

magnetic induction of .  

.  

( c) A  bullet having a charge of  is �red at speed of 

 in a horizontal direction. A vertical magnetic �eld

of  exists in the space. Find the de�ection of the

bullet due to the magnetic �eld as it travels through .

Make appropriate approximations.

View Text Solution

α

104V

0.1m

0.1T

(mα = 6.4 × 10−27kg)

10g 4μC

270m/sec

500μT

100m

6. A particle of mass  and charge  is projected into a

region having a perpendicular magnetic, �eld . Find the

m q

B

https://dl.doubtnut.com/l/_DSScelUGkSOi
https://dl.doubtnut.com/l/_wa0biArSq44r


angle of deviation of the particle as it comes out of the

magnetic �eld if th,, width of the region is (b) 

(a) (mv)/(Bq) (mv)/(2 Bq)`

Watch Video Solution

(b)
2mv

Bq
(c)

7. A particle of mass m and positive charge q, moving with a

uniform velocity v, enters a magnetic �eld B as shown in Find

The radius of the circular are it describes in the magnetic

�eld. (b) �nd the angle subtended by the arc at the centre. (c

) How long does the particule stay inside the magnetic �eld?

(d) Solve the three parts of the above problem if the charge

https://dl.doubtnut.com/l/_wa0biArSq44r
https://dl.doubtnut.com/l/_smh6PcFtN0jA


q on the particle is negative. 

Watch Video Solution

8. The region between  is �lled with

uniform, steady magnetic �eld . A particle of mass  ,

positive charge  and velocity  travels along  and

enters the region of the magnetic �eld. Neglect gravity

throughout the question . 

x = o and x = L

B0k̂ m

q v0 î x − aξs

https://dl.doubtnut.com/l/_smh6PcFtN0jA
https://dl.doubtnut.com/l/_2koR5hvoKOvW


(a) Find the value of  if the particle emerges from the

region of magnetic �eld with its �nal velocity at angle  to

its initial velocity. 

(b) Find the velocity of the particle and the time spent by it

in the magnetic �eld, if the magnetic �eld now extends upto

.

Watch Video Solution

L

30∘

2.1L

9. Two particles, each having a mass  are placed at a

separation  in a uniform magnetic �eld  as shown in the

�gure. They have opposite charges of equal magnitude . At

time , the particles are projected towards each other,

each with a speed . Suppose the Coulomb force between

the charges is switched o�. (a) Find the maximum value 

of the projection speed so that the two particles do not

m

d B

q

t = 0

v

vm

https://dl.doubtnut.com/l/_2koR5hvoKOvW
https://dl.doubtnut.com/l/_7xoOP2cCPn5S


collide. (b) What would be the minimum and maximum

separation between the particles if  ? ( c) At what

instant will a collision occur between the particles if

 ? (d) Suppose  and the collision between

the particles is completely inelastic. Describe the motion

after the collision. 

View Text Solution

v = vm/2

v = 2vm v = 2vm

https://dl.doubtnut.com/l/_7xoOP2cCPn5S


10. A beam of equally charged particles after being

accelerated through a voltage  enters into a magnetic �eld

 as shown. It is found that all the particles hit the plate

between  and . Find the ration between the masses of

the heaviest and lightest particles of the beam. 

V

'B'

X Y

https://dl.doubtnut.com/l/_Mfz8n0E56le0


Watch Video Solution

11. Two long parallel wires carrying current  and

 in the same direction ( directed into the plane of

the paper) are held at  respectively such that they

are perpendicular to the plane of paper. The points

 are located at a distance of 

 respectively from a collinear point 

( see �gure) 

(i) An electron moving with a velocity of  along

the positive  experiences a force of magnitude

 at the point . Find the value of .  

(ii) Find all the positions at which a third long parallel wire

carrying a current of magnitude  may be placed

2.5amperes

Iampere

P and Q

P and Q

5metres and 2metres R

4 × 105m/s

x − direction

3.2 × 10−20N R I

2.5amperes

https://dl.doubtnut.com/l/_Mfz8n0E56le0
https://dl.doubtnut.com/l/_xvHxmNUaGLFK


so that the magnetic induction at  is zero. 

Watch Video Solution

R

12. A tightly-wound, long solenoid has n turns per unit

length, a radius r and carries a current i. A particle having

charge q and mass m is projected from a point on the axis in

a direction perpendicular to the axis. What can be the

maximum speed for which the particle does not strike the

solenoid?

https://dl.doubtnut.com/l/_xvHxmNUaGLFK
https://dl.doubtnut.com/l/_34P3nb7hIzaH


Watch Video Solution

13. Two large metal sheets carry surface currents as shown in

�gure . The current through a strip of width dl is Kdl where K

is a constant . Find the magnetic �eld at the points P,Q and

R. ` 

Watch Video Solution

https://dl.doubtnut.com/l/_34P3nb7hIzaH
https://dl.doubtnut.com/l/_OWUQH92Iei5u


14. A beam of protons with a velocity  enters a

uniform magnetic �eld of  at an angle of  to the

magnetic �eld. Find the radius of the helium path taken by

proton beam. Also �nd the pitch of helix. 

. .

Watch Video Solution

4 × 105m/sec

0.4T 37∘

sin 37∘ = 3/5cos 37∘ = 4/5 mp ≅1.6 × 10−27kg

15. A particle of mass  and charge  is lying at the origin in

a uniform magnetic �eld  directed along x-axis. At time t =

0, it is given a velocity , at an angle  with the y-axis in the

xy-plane. Find the coordinates of the particle after one

revolution.

Watch Video Solution

m q

B

v0 θ

https://dl.doubtnut.com/l/_Ws4TXGjqFDPR
https://dl.doubtnut.com/l/_bkwfu62xx0mi


16. An electron gun  emits electons of energy 

travelling in the positive x-direction. The electons are

required to hit the spot  where , and the line 

 makes an angle of  with the x-axis as shown in �gure.

A uniform magnetic �eld  parallel to  exists in the

region outside the electron gun. 

 

�nd the minimum value of  needed to make the electrons

hit .

Watch Video Solution

G 2keV

S GS = 0.1m

GS 60∘

B GS

B

S

https://dl.doubtnut.com/l/_RZJHJk7fizLY


17. A wire of length  carries a current I along the y-axis.A

magnetic �eld exists given by 

  

Calculate magnetic force in vector from and its magnitude

Watch Video Solution

a

B = B0(3 î + 2ĵ + k̂)T

18. A wire, carrying a current , is kept in the  plane

along the curve . A magnetic �eld  exista

in the z-direction. Find the magnitude of the magnetic force

on the portion of the wire between .

Watch Video Solution

i x − y

y = A sin( x)
2π

λ
B

x = 0 and x = λ

https://dl.doubtnut.com/l/_RZJHJk7fizLY
https://dl.doubtnut.com/l/_KuQOV7ceiSbK
https://dl.doubtnut.com/l/_aBd747iSN0iq
https://dl.doubtnut.com/l/_1D5faMmRg6sJ


19. The magnetic �eld existing in a region is gicen by

 A square loop of edge l and carrying

a current I, is placed with its edges parallel to the x-y axes.

Find the magnitude of the net magnetic force experienced

by the loop.

Watch Video Solution

→
B = B0(1 + )

→
k .

x

l

20. A hypthetical magnetic �eld existing in a region is given

by  where  denotes the uit vector along

the redial direction. A circular loop of radus a, carrying a

current I, is placed with its plane parallel to the x-y plane and

the centre at (0,0, d) .Find the magnitude of the magnetic

force acting on the loop.

Watch Video Solution

→
B = B0

→
e r,

−→
––– r

https://dl.doubtnut.com/l/_1D5faMmRg6sJ
https://dl.doubtnut.com/l/_tSLUioJl4VOG


21. A straight wire of length l can slide on two parallel plastic

rails kept in a horizontal plane with a separation d. The

coe�cient of friction between the wire and the rails is . If

the wire carries a current I, what minimum magnetic �eld

should exist in the space in order to slide the wire on the

rails.

Watch Video Solution

μ

22. Shows a rod PQ of length 20.0 cm and mass 200g

suspended through a �xed point O by two threads of

lengths 20.0 cm each. A magnetic �eld of strenght 0.500 T

exists in the vicinity of the wire PQ as shown in the �gure.

The exists in the vicinity of the wire PQ as shown in the

https://dl.doubtnut.com/l/_tSLUioJl4VOG
https://dl.doubtnut.com/l/_t7MxYxXGxbnQ
https://dl.doubtnut.com/l/_mJ32TlJMAhLL


�gure. The wires conecting PQ with the battery are loose

and exert no force on PQ.(a) �nd the tension in the threads

when the switch S is open. (b) A current of 2.0 A is

established when the switch S is closed. Find the tension in

the threads now. 

Watch Video Solution

23. A constant current  �ows through a metal rod of length

 and mass  that slides on frictionless rails as shown in

i

L m

https://dl.doubtnut.com/l/_mJ32TlJMAhLL
https://dl.doubtnut.com/l/_HfVRkSYsOiRI


Fig. If the initial speed of the rod is  towards right and a

magnetic �eld  acts vertically up, �nd (a) the speed of the

rod as a function of time, (b) the total distance moved by

the rod before coming to a stop. 

Watch Video Solution

v0

B

24. A matel wire PQ of mass 10g lies at rest on two

horizontal metal rails separated by 4.90 cm . A vertically

downward magnetic �eld of magnitude 0.800 T exists in the

space. The resistance of the circuit is slowly decreased and it

https://dl.doubtnut.com/l/_HfVRkSYsOiRI
https://dl.doubtnut.com/l/_XcFPcJwEbjot


is found that when the resistance goes below , the wire

PQ starts sliding on the rails. Find the coe�cient of friction. 

Watch Video Solution

20.0Ω

25. Two conducting rails are connected to a source of e.m.f.

and form an incline as shown in the �gure. A bar of mass 

slides without friction down the incline through a vertical

magnetic �eld . If the length of the bar is  and a

current of  is provided by the battery, for what value of

50g

B 50cm

2.5A

https://dl.doubtnut.com/l/_XcFPcJwEbjot
https://dl.doubtnut.com/l/_GWxaYkdvwjA2


 will the bar slide at a constant velocity ? 

View Text Solution

B (g = 10m/sec2)

26. Shows a circular wire-loop of radius a m carrying a

current I, placed in a perpendicualr matgnetic �eld B. (a)

Consider a small part dl of the wire. Find the force on this

part of the wire exerted by the magnetic �eld. Find the force

https://dl.doubtnut.com/l/_GWxaYkdvwjA2
https://dl.doubtnut.com/l/_WLPtQ6njfhX3


of compression in the wire. 

Watch Video Solution

27. A long horizontal wire  carries of . It is rigidly �xed.

Another �ne wire  is placed directly above and parallel to

. The wieght of wire  is  and carries a current

of . Find the position of wire  from  so that the wire 

P 50A

Q

P Q 0.075N /m

25A Q P

https://dl.doubtnut.com/l/_WLPtQ6njfhX3
https://dl.doubtnut.com/l/_66TWzCuie5J4


 remains suspended due to magnetic repulsion. 

Watch Video Solution

Q

28. Two long straight parallel wieres are  apart,

perpendicular to the plane of the paper. The wire A carries a

current of , directed into the plane of the paper. The

wire  carries a current such that the magnetic �eld of

induction at the point , at a distance of  m from the

wire B, is zero. �nd 

a. the magnitude and directiion of the current in B. 

2m

9.6A

B

P
10
11

https://dl.doubtnut.com/l/_66TWzCuie5J4
https://dl.doubtnut.com/l/_8oCBQmPP8WG7


b. the magnitude of the magnetic �eld of induction of the

pont . 

c. the force per unit length on the wire . 

S

B

https://dl.doubtnut.com/l/_8oCBQmPP8WG7


Watch Video Solution

29. A conductor  of length  carrying current  is placed

perpendicular to a long straight conductor carrying a

current  as shown. Force on  will be  

Watch Video Solution

AB l i

I AB

https://dl.doubtnut.com/l/_8oCBQmPP8WG7
https://dl.doubtnut.com/l/_fBBZZTsvxD9F


30. A sqaure loop , carrying a current  is placed

near and coplanar with a long straight conductor ,

carrying a current  as shwon in Figure. The net force on

the loop will be 

Watch Video Solution

ABCD I2

XY

I1

31. A horizontal wire  which is free to move in a vertical

plane and carries a steady current of , is in equilibrium at

AB

i2A

https://dl.doubtnut.com/l/_4rOkf6Tzgi54
https://dl.doubtnut.com/l/_sWOVLhOLIWq0


a height of  over another parallel long wire , which is

�xed in a horizontal plane and carries a steady current of

 as shown. Show that when  is slightly depressed and

released it executes simple harmonic motion. Find the

period of oscillations. 

View Text Solution

h CD

i1A AB

32. Three in�nitely long thin wires, each carrying current  in

the same direction, are in the  plane of a gravity free

space . The central wire is along the  while the other

i

x − y

y − aξs

https://dl.doubtnut.com/l/_sWOVLhOLIWq0
https://dl.doubtnut.com/l/_vUjplnI5LUm5


two are along .  

(i) Find the locus of the points for which the magnetic �eld

 is zero. 

(ii) If the central wire is displaced along the 

by a small amount and released, show that it will excecute

simple harmonic motion . If the linear density of the wires is

, �nd the frequency of oscillation.

Watch Video Solution

x = ± d

B

Z − direction

λ

33. Two long thin parallel conductors C and D of the shape

as shown in �gure. Carry currents  and . The separation

between the conductors is a, the width of the right hand

conductor is equal to b. Both the conductors are lying in

one plane. Find the magnetic interaction force between

I1 I2

https://dl.doubtnut.com/l/_vUjplnI5LUm5
https://dl.doubtnut.com/l/_6Nyj9hLNj6ps


them reduced to a unit length. 

Watch Video Solution

https://dl.doubtnut.com/l/_6Nyj9hLNj6ps


34. A current of  �ows around a closed path in a circuit

which is in the horizontal plane as shown in the �gure. The

circuit consists oif eight alternating arcs of radii 

and . Each subtends the same angle at the

centre. 

  

a. Find the magnetic �eld produced by this circuit at the

centre. 

10A

r1 = 0.08m

r2 = 0.12m

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


b. An in�nitely long straight wire carryin as current of  is

passing through the centre of the above circuit vertically

with the direction of the current being into the pane of the

circuit. what is the force acting on the wire at the centre due

to the current in the circuit? What is the force acting on the

arc  and the straight segment  due to the current at

the centre?

Watch Video Solution

10A

AC CD

35. A straight segment (of length L meter) of a circuit

carrying a current  is placed along the  ( �g.).

Two in�netely long straight wires  , each extending

from , are �xed at 

 respectively, as shown

in the �gure. 

OC

Iamp x − aξs

A and B

z = − ∞ → + ∞

y = − ameter and y = + ameter

https://dl.doubtnut.com/l/_ZvbxdriptMQh
https://dl.doubtnut.com/l/_hMRX5eH05rY3


If the wires  each carry a current  into the

plane of the paper, obtain the expression for the force

acting on the segment . What will be the force on  if

the current in the wire  is reversed? 

Watch Video Solution

A and B Iamp

OC OC

B

36. Two protons move parallel to each other with an equal

velocity . Find the ratio of forces of magnetic

and electric interaction of the protons.

v = 300kms−1

https://dl.doubtnut.com/l/_hMRX5eH05rY3
https://dl.doubtnut.com/l/_ajdvObzWEPKt


Watch Video Solution

37. A proton goes und�ected in a crossed and magnetic �eld

(the �elds are perpendicular to each other) at a speed of

 The velocity is perpendicular to both the

�elds. When the electric �eld is switched o�, the proton

moves along a circle of radius 4.0 cm. Find the magnitudes

of the electric and the magnetic �elds. take the mass of the

proton  kg.

Watch Video Solution

2.0X105ms−1.

= 1.6X10−27

38. A non-relativistic proton beam passes without deviation

through a region of space where there are uniform

transverse mutually perpendicular electric and magnetic

https://dl.doubtnut.com/l/_ajdvObzWEPKt
https://dl.doubtnut.com/l/_iIcvOxB1gTcG
https://dl.doubtnut.com/l/_AJK46v42wUIT


�elds with  Then the

beam strikes a grounded target. Find the force which the

beam acts on the target if the beam current is equal to

.  

Mass of protons .

Watch Video Solution

E = 120kVm−1 and B = 50mT .

i = 0.8mA

= 1.67 × 10−27kg

39. When a proton is released from rest in a room, it starts

with an initial acceleration  towards west. When it is

projected towards north with a speed  it moves with an

initial accelaration  towards west. The electric and the

maximum possible magnetic �eld in the room 

(i) , towards west  

(ii) , downward  

a0

v0

3a0

ma0

e
2ma0

ev0

https://dl.doubtnut.com/l/_AJK46v42wUIT
https://dl.doubtnut.com/l/_reg9wSg3zWYv


(iii) , towards east  

(iv) , upward

Watch Video Solution

ma0

e
2ma0

ev0

40. A particle having mass  and charge  is released from

the origin in a region in which electric �eld and megnetic

�eld are given by  and . Find the

speed of the particle as a function of its -coordinate.

Watch Video Solution

m q

→
B = − B0 ĵ

→
E =

→
E 0k̂

z

41. A particle of charge  and mass  moving under the

in�uence of a uniform electric �eld  and uniform

magnetic �eld  follows a trajectory from  as

+q m

Eî

Bk̂ P → Q

https://dl.doubtnut.com/l/_reg9wSg3zWYv
https://dl.doubtnut.com/l/_pqSr5obuoIrK
https://dl.doubtnut.com/l/_gIneFZYNwPDZ


shown in �g. The velocities at  are  and  .

which of the following statement(s) is/are correct ? 

Watch Video Solution

P and Q vî −2vĵ

42. Find the magnetic moment of a thin round loop with

current if the radius of the loop is equal to 

and the magnetic induction at its centre is equal to

.

Watch Video Solution

R = 100mm

B = 6.0μT

https://dl.doubtnut.com/l/_gIneFZYNwPDZ
https://dl.doubtnut.com/l/_o1d6VkOGEXTE


43. An electron moves with a constant speed v along a circle

of radius r.(a) �nd the equivalent current through a point on

its path.(b) Find the magnetic moment of the circulating

electron.(c ) Find the ratio of the magnetic moment to the

angular momentum of the electron.

Watch Video Solution

44. consider a nonconducting ring of radius r and mass m

which has a totoal chargej q distributed uniformly on it the

ring is rotated about its axis with an angular speed . (a)

Find the equivalent electric current in the ring (b) �nd the

magnetic moment  of the . (c) show that  where l

ω

μ μ = L
q

2m

https://dl.doubtnut.com/l/_o1d6VkOGEXTE
https://dl.doubtnut.com/l/_bSns4cPMGv6i
https://dl.doubtnut.com/l/_MbMgbQhDhH6u


is the angular momentum of the ring about its axis of

rotation.

Watch Video Solution

45. A non-conducting thin disc of radius  and mass 

having charge uniformly over one side with surface density

 rotates about its axis with an angular velocity . Find :  

(a) the magnetic induction at the centre of the disc, 

(b) the magnetic moment of the disc. 

( c) the ratio of magnetic moment and angular momentum

of disc.

Watch Video Solution

R m

σ ω

https://dl.doubtnut.com/l/_MbMgbQhDhH6u
https://dl.doubtnut.com/l/_Iu73ede4dHld


46. A rod has a total charge Q uniformly distributed along

its length L. If the rod rotates with angular velocity  about

its end, compute its magnetic moment. 

Watch Video Solution

ω

47. A long insulated copper wire is closely wound as a spiral

of  turns. The spiral has inner radius a and outer radius .

The spiral lies in the -plane and a steady current I �ows

through the wire. The -component of the magetic �eld at

N b

xy

z

https://dl.doubtnut.com/l/_6wrj0SdZK2B4
https://dl.doubtnut.com/l/_5scIGf2ryfmB


the centre of the spiral is 

Watch Video Solution

48. A circular loop carrting a current a current I has wire of

total length L. A uniform umagnetic �eld B exists parallel to

the plane of the loop. (a ) �nd the trouque on the loop.(b) If

https://dl.doubtnut.com/l/_5scIGf2ryfmB
https://dl.doubtnut.com/l/_cKJOfglzpMlN


the sme length of the wire is used to form a squar loop,

what would be the torque? Which is larger?

Watch Video Solution

49. A 50 turn circular coil of radius 2.0 cm carrying a current

of 5.0 A is rotated in a magnetic �eld of strength 0.20 T. (a)

What is the maximum torque that acts on the coil? (b) in a

particular position of the coil, the torque acting on it is half

of this maximum. What is the angle between the magnetic

�eld and the plane of the coil?

Watch Video Solution

https://dl.doubtnut.com/l/_cKJOfglzpMlN
https://dl.doubtnut.com/l/_LDq2A6sPC1cq


50. A circular loop of radius r carrying a current i is held at

the centre of another circular loop of radius R(gtgtr)

carrying a current I. The plane of the smaller loop makes an

angle of  with that of the larger loop. It the smaller loop

is held �xed in this position by applying a single force at a

point on its periphery, what would be the minimum

magnitude of this force?

Watch Video Solution

30∘

51. A circular loop of radius r carrying a current i is held at

the centre of another circular loop of radius R(gtgtr)

carrying a current I. The plane of the smaller loop makes an

angle of  with that of the larger loop. It the smaller loop

is held �xed in this position by applying a single force at a

30∘

https://dl.doubtnut.com/l/_CQMyuBaEoZGE
https://dl.doubtnut.com/l/_tq6l8gjvqc1j


point on its periphery, what would be the minimum

magnitude of this force?

Watch Video Solution

52. A circular loop of radius  cm is placed in a

uniform magnetic �eld  in -plane as shown in

�gure. The loop carries a current  in the direction

shown in �gure. Find the magnitude of torque acting on the

R = 20

B = 2T xy

i = 1.0A

https://dl.doubtnut.com/l/_tq6l8gjvqc1j
https://dl.doubtnut.com/l/_Nm7Gtn6MJehD


loop. 

Watch Video Solution

53. In the given �gure, the cube is length  on each side. Four

straight segments of wire  and  form a closed

loop that carries a current  in the direction shown. A

uniform magnetic �eld of magnitude  is in the

l

ab, bc, cd da

I = i0

B = B0

https://dl.doubtnut.com/l/_Nm7Gtn6MJehD
https://dl.doubtnut.com/l/_kZSanB3G8t8i


positive  direction. Determine the torque on the loop  

View Text Solution

y

54. A rectangular loop consists of  closed wrapped turns

and has dimensions . The loop is hinged along the y-

axis. What is the magnitude of the torque exerted on the

loop by a uniform magnetic �eld  directed along the

N

a × b

B = B0

https://dl.doubtnut.com/l/_kZSanB3G8t8i
https://dl.doubtnut.com/l/_UhprZkDhPnpA


x-axis when current  in the direction shown. What is

the expected direction of rotation of the loop ? 

View Text Solution

i = i0

55. A square coil of edge I having n turns carries a curent i. it

is kept on a smooth horizontal plate. A uniform magnetic

�eld B exists in a direction parallel to an edge the total mass

https://dl.doubtnut.com/l/_UhprZkDhPnpA
https://dl.doubtnut.com/l/_LbJjLJTPMV7M


of the coil is M. What should be the minimum value of B for

which the coil will start tipping over?

Watch Video Solution

56. A rectangular loop PQRS made from a uniform wire has

length a, width b and mass m. It is free to rotate about the

arm PQ, which remains hinged along a horizontal line taken

as the y-axis (see �gure). Take the vertically upward direction

as the z-axis. A uniform magnetic �eld 

exists in the region. The loop is held in the x-y plane and a

current I is passed through it. The loop is now released and

is found to stay in the horizontal position in equilibrium 

→
B = (3 î + 4k̂)B0

https://dl.doubtnut.com/l/_LbJjLJTPMV7M
https://dl.doubtnut.com/l/_y64g0Z6MjDdL


  

(a) What is the direction of the current I in PQ? 

(b) Find the magnetic force on the arm RS. 

(c) Find the expression for I in terms of , a, b and m

Watch Video Solution

B0

57. A wire loop  carrying a current  is placed in the

 plane as shown in the �gure. A particle of mass  and

charge  is projected from origin with velocity  

.  

ABCDE I

x − y m

q

→
V = ( î + ĵ)m/sec

V0

√2

https://dl.doubtnut.com/l/_y64g0Z6MjDdL
https://dl.doubtnut.com/l/_jfbNm3mZpidl


Exercises

(a) Find the instaneous acceleration 

(b) If an external magnetic �eld  is applied, �nd the

force and torque acting on the loop due to this �eld. 

View Text Solution

→
B = B0 î

https://dl.doubtnut.com/l/_jfbNm3mZpidl


1. A positively charged particle projected towards east is

de�ected towards north by a magnetic �eld. The �eld may be

A. toward west

B. towards south

C. upward

D. downward

Answer: D

Watch Video Solution

2. A vertical wire carries a current in upward direction. An

electron beam sent horizontally towards the wire will be

de�ected

https://dl.doubtnut.com/l/_M40ZXwoS5RhO
https://dl.doubtnut.com/l/_avEuiiRGt12Y


A. towards right

B. towards left

C. upwards

D. downwards

Answer: C

Watch Video Solution

3. Which of the following particles will describe wll

experience maximum magnetic force(magnitude) when

projected with the same velocity perpendicular to a

magnetic �eld?

A. electron

https://dl.doubtnut.com/l/_avEuiiRGt12Y
https://dl.doubtnut.com/l/_lWOHeTqbds29


B. proton

C. 

D. 

Answer: D

Watch Video Solution

He+

Li+ +

4. Which of the following particles will describe the smallest

circle when projected with the same velocity perpendicular

to a magnetic �eld?

A. electron

B. proton

C. He+

https://dl.doubtnut.com/l/_lWOHeTqbds29
https://dl.doubtnut.com/l/_N33RZ69Jvm5X


D. 

Answer: A

Watch Video Solution

Li+ +

5. Which of the follwing particles will have minimum

frequency of revolution when projected with the same

velocity perpendicular to a magnetic �eld?

A. electron

B. proton

C. 

D. 

Answer: D

He+

Li+ +

https://dl.doubtnut.com/l/_N33RZ69Jvm5X
https://dl.doubtnut.com/l/_V5ebpb6v51Uq


Watch Video Solution

6. A stream of protons and -particle of equal momenta

enter a unifom magnetic �eld perpendicularly. The radii of

their orbits are in the ratio

A. (1) 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α

1

2

0.5

4

https://dl.doubtnut.com/l/_V5ebpb6v51Uq
https://dl.doubtnut.com/l/_UJPTn84pnJSB


7. A proton, a deutron and -particle, whose kinetic energies

are same, enter perpendicularly a uniform magnetic �eld.

Compare the radii of their circualr paths.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

α

1: 1

2: 1

1: 2

4: 1

8. A proton, a deuteron and an - particle having the same

kinetic energy are moving in circular trajectors in a constant

α

https://dl.doubtnut.com/l/_0Rt3AnIkEBMQ
https://dl.doubtnut.com/l/_aWiXrI8TOTn0


magnetic �eld. If  and  denote respectively the radii

of the trajectories of these particles then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

rp, rd rα

rα = rp < rd

rα > rd > rp

rα = rd < rp

rp = rd = rα

9. A charged particle enters a uniform magnetic �eld

perpendicular to it. The magnetic �eld

A. increases the  of the particleK. E.

https://dl.doubtnut.com/l/_aWiXrI8TOTn0
https://dl.doubtnut.com/l/_wrsi8yZwOrUQ


B. decreases the  of the particle

C. changes the direction of motion of the particle

D. does both (a) and ( c)

Answer: C

Watch Video Solution

K. E.

10. A beam of electrons is accelerated through a potential

di�erence . It is then passed normally through a uniform

magnetic �eld where it moves in a circle of radius . It would

have moved in a circle of radius  if it were initially

accelarated through a potential di�erence

A. 

V

r

2r

√2V

https://dl.doubtnut.com/l/_wrsi8yZwOrUQ
https://dl.doubtnut.com/l/_MrQrMEtVxRus


B. 

C. 

D. 

Answer: D

Watch Video Solution

2V

2√2V

4V

11. Two particle X and Y having equal charge, after being

accelerated through the same potential di�erence enter a

region of uniform magnetic �eld and describe circular paths

of radii  respectively. The ratio of the mass of X

to that of Y is

A. 

R1 and R2

( )
R1

R2

1
2

https://dl.doubtnut.com/l/_MrQrMEtVxRus
https://dl.doubtnut.com/l/_InBZa6AI2Ne8


B. 

C. 

D. 

Answer: C

Watch Video Solution

R1

R2

( )
2

R1

R2

R2

R1

12. Two ions have equal masses but one is singly- ionized and

the other is doubly- ionized. They are pojected from the

same place in a uniform magnetic �eld with the same

velocity perpendicular to the �eld.

A. (i), (ii)

B. (ii), (iv)

https://dl.doubtnut.com/l/_InBZa6AI2Ne8
https://dl.doubtnut.com/l/_j5Ye3iORpwpF


C. (ii), (iii)

D. (i), (iv)

Answer: B

Watch Video Solution

13. A particle is projected in a plane perpendicular to a

uniform magnetic �eld. The area bounded by the path

described by the particle is proportional to

A. the velocity

B. the momentum

C. the kinetic energy

D. none of these

https://dl.doubtnut.com/l/_j5Ye3iORpwpF
https://dl.doubtnut.com/l/_anxAnuPgZP7v


Answer: C

Watch Video Solution

14. Which of the following statement is correct ?

A. A charged particle can be accelerated by a magnetic

�eld

B. A charged particle cannot be accelerated by a

magnetic �eld

C. The speed of charged particle cane be increased by a

unifrom magnetic �eld

D. The speed of charged particle cane be increased by a

non-unifrom magnetic �eld

https://dl.doubtnut.com/l/_anxAnuPgZP7v
https://dl.doubtnut.com/l/_vvcb3wc09OtQ


Answer: A

Watch Video Solution

15. A charged particle begins to move in a magnetic �eld,

initially parallel to the �eld. The direction of the �eld now

begins to change, with its magnitude remaining constant

A. The magnitude of the force acting on the particle will

remain constant

B. The magnitude of the force acting on the particle will

change

C. The particle will always move parallel to the �eld

D. The speed of the particle will change

https://dl.doubtnut.com/l/_vvcb3wc09OtQ
https://dl.doubtnut.com/l/_oAdt9CkHJw0H


Answer: B

Watch Video Solution

16. Two charged particles  and  enter a uniform magnetic

�eld normally with the same speed. Their paths in the �eld

are as shown in the �gure. It can be concluded that

  

P Q

https://dl.doubtnut.com/l/_oAdt9CkHJw0H
https://dl.doubtnut.com/l/_Y5xW40UPzEE0


(i) the charge of  is greater than of   

(ii) speci�c charge of  is  that of   

(iii) both  and  are positively charged  

(iv) both  and  are negatively charged

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: B

Watch Video Solution

P Q

P > Q

P Q

P Q

17. A beam consisting of protons and electrons moving at

the same speed goes through a thin region in which there is

https://dl.doubtnut.com/l/_Y5xW40UPzEE0
https://dl.doubtnut.com/l/_jhmG9JiTkwSi


a magnetic �eld perpendicular to the beam. Protons and the

electrons

A. will go undeviated

B. deviated by same angle and won't separate

C. deviated by di�erent angles and separate

D. deviated by same angle but will separate

Answer: C

Watch Video Solution

18. An electron and a proton enter a magnetic �eld at right

angles to the �eld with the same kinetic energy

A. The trajectory of the electron will be less curved

https://dl.doubtnut.com/l/_jhmG9JiTkwSi
https://dl.doubtnut.com/l/_Di5cKhF6jEv8


B. The trajectory of the proton will be less curved

C. Both the trajectory electron will be equally curved

D. Both will move along straight line paths

Answer: B

Watch Video Solution

19. Two particles  of masses 

respectively and having the same charge are moving in a

plane . The speeds of the particles are 

respectively and the trajectories are as shown in the �gure.

A and B mA and mB

vA and vB

https://dl.doubtnut.com/l/_Di5cKhF6jEv8
https://dl.doubtnut.com/l/_BAUk8gShSAFQ


Then 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mAvA < mBvB

mAvA > mBvB

mAvB < mAvB

mA = mB, vA = vB

https://dl.doubtnut.com/l/_BAUk8gShSAFQ
https://dl.doubtnut.com/l/_aRq1mpFSuIGE


20. A charged particle having kinetic energy  enters

normally a region of uniform magnetic �eld between two

plates  and  as shown in the �gure. If the particle just

misses hitting the plate , then the magnetic �eld  in the

region between the plates is 

A. 

E

P1 P2

P2 B

2mE

qd

https://dl.doubtnut.com/l/_aRq1mpFSuIGE


B. 

C. 

D. 

Answer: D

Watch Video Solution

mE

qd

√mE

qd

√2mE

qd

21. A coil having N turns is wound tightly in the form of a

spiral with inner and outer and radii a and b respectively .

When a current I passes through the coil, the magnetic �eld

at the center is

A. 

B. 

qbB

m

q(b − a)B

m

https://dl.doubtnut.com/l/_aRq1mpFSuIGE
https://dl.doubtnut.com/l/_JrqJ6tSk9weN


C. 

D. 

Answer: B

Watch Video Solution

qaB

m

q(b + a)B

m

22.  all having the same kinetic energy

pass through a region in which there is a uniform magnetic

�eld perpendicular to their velocity . The masses of

 are  respectively .

Then

A.  ions will be de�ected most

B.  ions will be de�ected least

H + ,He+ and O+ +

H + ,He+ and O2+ 1aμ, 4aμ and 16aμ

H +

O+ +

https://dl.doubtnut.com/l/_JrqJ6tSk9weN
https://dl.doubtnut.com/l/_x0P4LKkC8x2q


C.  and  ions will be undergo same de�ecton

D. all ions will undergo the same de�ection

Answer: B

Watch Video Solution

He+ O+ +

23. An electron and a proton are moving on straight parallel

paths with same velocity. They enter a semi in�nite region of

uniform magnetic �eld perpendicular to the velocity. 

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

A. (i) only

B. (ii), (iii)

C. (ii), (iv)

https://dl.doubtnut.com/l/_x0P4LKkC8x2q
https://dl.doubtnut.com/l/_wqrCF2lsAyUX


D. (iii) only

Answer: C

Watch Video Solution

24. Maximum kinetic energy of the positive ion in the

cyclotron is

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

q2Br0

2m

qB2r0

2m

q2B2r20

2m

qBr0

2m2

https://dl.doubtnut.com/l/_wqrCF2lsAyUX
https://dl.doubtnut.com/l/_3byXXNDI6ubL


Watch Video Solution

25. A particle mass  charge  and kinetic energy  eneters

transverse unifrom magnetic �edl of induction  After  the

kinetic energy or the particle will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m Q T

→
B s

T

4T

3T

2T

https://dl.doubtnut.com/l/_3byXXNDI6ubL
https://dl.doubtnut.com/l/_qfDk6icTiPma


26. The �gure shows three situations when an electron

moves with velocity  travels through a uniform magnetic

�eld . In each case, what is the direction of magnetic force

on the electron 

A.  z-axis,  x-axis,  y-axis

B.  z-axis,  x-axis and zero

C.  z-axis,  x-axis and zero

D.  z-axis,  x-axis and zero

Answer: B

→
v

→
B

+ve −ve +ve

−ve −ve

+ve +ve

−ve +ve

https://dl.doubtnut.com/l/_O4aEbB6oIiTk


Watch Video Solution

27. A proton of mass  and charge 

 is projected with a speed of  at an

angle of  to the x-axis. If a uniform magnetic �eld of 

 Tesla is applied along Y-axis, the path of proton is

A. A circle of radius  & time period 

B. A circle of radius  & time period 

C. A helix of radius  & time period 

D. A helix of radius  & time period 

Answer: C

Watch Video Solution

1.67 × 10−27kg

1.6 × 10−19c 2 × 106m/s

60∘

0.104

= 0.2m π × 10−7 sec

= 0.1m

2π × 10−7 sec

= 0.1m 2π × 10−7 sec

= 0.2m 4π × 10−7 sec

https://dl.doubtnut.com/l/_O4aEbB6oIiTk
https://dl.doubtnut.com/l/_EZeclEx89PpJ


28. A particle of mass  and charge  moving with velocity 

 describe a circular path of radius  when subjected to a

uniform transverse magnetic �eld of induction . The work

done by the �eld when the particle completes one full circle

is

A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

M Q

→
v R

B

(BQv)(2πR)

( )2πR
Mv2

R

(BQ)(2πR)

https://dl.doubtnut.com/l/_EZeclEx89PpJ
https://dl.doubtnut.com/l/_DLISYJ9fdfh3


29. Two ions having masses in the ratio  and charges 

are projected into uniform magnetic �eld perpendicular to

the �eld with speeds in th ratio . The ratio of the radius

of circular paths along which the two particles move is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 1 1: 2

2: 3

4: 3

2: 3

3: 1

1: 4

https://dl.doubtnut.com/l/_LJenz712nZ1g


30. A particle of charge  moving with

velocity  along the , and an electric �eld of

magnitude  is along the negative . If the

charged particle continues moving along the - axis , the

magnitude of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−16 × 10−18coo–mb

10ms−1 x − aξs

(104)/(m) z − ais

x

B

10−3Wb/m2

103Wb/m2

105Wb/m2

1016Wb/m2

https://dl.doubtnut.com/l/_9O9VhffD5076


31. At a speci�c instant emission of radioactive compound is

de�ected in a magnetic �eld . The compound can emit 

(i) electron (ii)protons(iii) (iv) neutrons  

The emission at instant can be

A. (i), (ii), (iii)

B. all

C. (iv) only

D. (ii), (iii)

Answer: A

Watch Video Solution

He2+

https://dl.doubtnut.com/l/_PfTVAi6rojWZ


32. A very long straight wire carries a current I. At the instant

when a charge  at point  has velocity , as shown, the

force on the charge is 

A. opposite to 

B. along 

C. opposite 

D. along 

Answer: D

+Q P
→
V

OX

OX

OY

OY

https://dl.doubtnut.com/l/_izn4ExP4wCib


Watch Video Solution

33. Under the in�uence of a unifrom magnetic �eld a

charged particle is moving on a circle of radius  with

Constnant speed . The time period of the motion

A. depends on  and not on 

B. depends on both  and 

C. is independence of both  and 

D. depends on  and not on 

Answer: C

Watch Video Solution

R

v

v R

R v

R v

R v

https://dl.doubtnut.com/l/_izn4ExP4wCib
https://dl.doubtnut.com/l/_Z0474Oyzjo1L


34. When a charged particle moving with velocity  is

subjected to a magnetic �eld of induction  the force on it

is non-zero. This implies that:

A. Angles between  and  can have any value other

than zero and 

B. Angle between  and  is either zero or 

C. Angle between  and  is necessarily 

D. Angle between  and  can have any value other

than 

Answer: A

Watch Video Solution

→
V

→
B

→
v

→
B

180∘

→
v

→
B 180∘

→
v

→
B 90∘

→
v

→
B

90∘

https://dl.doubtnut.com/l/_HO6wjdouk6qB
https://dl.doubtnut.com/l/_ujOvys5v2KcQ


35. Which of the following is unit of magnetic �eld

A. Tesla

B. 

C. 

D. all

Answer: D

Watch Video Solution

N /A.m

Weber/m2

36. The magnetic force acting on a charged particle of

charge  in a magnetic �eld of  acting  direction,

when the particle velocity is , is

A.  in  direction

−2μC 2T y

(2i + 3ĵ) × 106ms−1

8N −z

https://dl.doubtnut.com/l/_ujOvys5v2KcQ
https://dl.doubtnut.com/l/_5cMnu6Ya9VvL


B.  in  direction

C.  in  direction

D.  in  direction

Answer: A

Watch Video Solution

4N z

8N y

8N z

37. If a particle of charge  coulomb moving along the -

direction with a velocity  experiences a force of 

 newton in -direction due to magnetic �eld. Then the

minimum magnetic �eld is

A.  tesla in  -direction

B.  tesla in  -direction

10−12 x̂

105m/s

10−10 ŷ

6.25 × 103 ẑ

10−15 ẑ

https://dl.doubtnut.com/l/_5cMnu6Ya9VvL
https://dl.doubtnut.com/l/_Wa21c3NvRjIB


C.  tesla in  -direction

D.  tesla in  -direction

Answer: D

Watch Video Solution

6.25 × 10−3 ẑ

10−3 ẑ

38. A charged particle entering a magnetic �eld from outside

in a direction perpendicular to the �eld

A. can never complete one rotation inside the �eld

B. may or may not complete one rotation in the �eld

depending on it angle of entery into the �eld

C. will always complete exactly half of a rotation before

leaving the �eld

https://dl.doubtnut.com/l/_Wa21c3NvRjIB
https://dl.doubtnut.com/l/_ikZOtWidrLBR


D. may allow a helium path depending o its angle of

entery into the �eld

Answer: A

Watch Video Solution

39. A charged particle is whirled in a horizontal circle on a

frictionless table by attaching it to a string �xed at one pint.

If a magnetic �eld is wsitched on in the vertical direction, the

tension in the string

A. will increase

B. will decrease

C. will remain the same

https://dl.doubtnut.com/l/_ikZOtWidrLBR
https://dl.doubtnut.com/l/_Mae2hLHntLoq


D. may increase or decrease

Answer: D

Watch Video Solution

40. An electric current I enters and leaves a uniform circular

wire of radius a through diametrically opposite points. A

charged paricle q moving along the axis of the circular wire

passes through its centre at speed v. The magnetic force

acting on the particle when it passes through the centre has

a magnitude

A. 

B. 

C. 

qvμ0i

2a

qvμ0i

2πa

qvμ0i

2a

https://dl.doubtnut.com/l/_Mae2hLHntLoq
https://dl.doubtnut.com/l/_ENiCyiE1oUHI


D. zero

Answer: D

Watch Video Solution

41. The oscillating frequency of a cyclotron is . If the

radius of its Dees is , the kinetic energy of a proton

which is accelerated by the cyclotron is

A. 

B. 

C. 

D. 

Answer: D

10MHz

0.5m

10.2MeV

2.55MeV

20.4MeV

5.1MeV

https://dl.doubtnut.com/l/_ENiCyiE1oUHI
https://dl.doubtnut.com/l/_Ev6gAaetb5ZD


Watch Video Solution

42. In a cyclotron, the angular frequency of a charged

particle is independent

A. Mass

B. Speed

C. Charge

D. Magnetic �eld

Answer: B

Watch Video Solution

43. Cyclotron is used to accelerate

https://dl.doubtnut.com/l/_Ev6gAaetb5ZD
https://dl.doubtnut.com/l/_NjBVocyecrpp
https://dl.doubtnut.com/l/_VIyyl8JQBuzc


A. Electrons

B. Neutrons

C. Positive ions

D. Negative ions

Answer: C

Watch Video Solution

44. A magnetic �eld  , exists in the region 

 , and  , in the region ,

where  is a positive constant . A positive point charge

moving with a velocity  , where  is a positive

constant , enters the magnetic �eld at  . The trajectory

→
B = B0 ĵ

a < x < 2a
→
B = − B0 ĵ 2a < x < 3a

B0

→
v = v0 î v0

x = a

https://dl.doubtnut.com/l/_VIyyl8JQBuzc
https://dl.doubtnut.com/l/_Geao9YIHmzZN


of the charge in this region can be like 

A. 

B. 

https://dl.doubtnut.com/l/_Geao9YIHmzZN


C. 

D. 

Answer: A

Watch Video Solution

45. A charged particle  enters perpendicular in a

uniform magnetic �eld  and comes out �eld as shown. The

angle of deviation  time taken by particle to cross magnetic

(q,m)

B

θ

https://dl.doubtnut.com/l/_Geao9YIHmzZN
https://dl.doubtnut.com/l/_pSOzkMU6SrWj


�eld will be 

A. 

B. 

C. 

D. 

Answer: A

W h Vid S l i

sin−1. ,
Bqd

mv

mθ

Bq

sin−1. ,
Bqv

md

mθ

Bq

cos−1. ,
Bqd

mv

mθ

Bq

cos−1. ,
Bqv

md

mθ

Bq

https://dl.doubtnut.com/l/_pSOzkMU6SrWj


Watch Video Solution

46. A charged particle enters a magnetic �eld such that the

direction of initial velocity are di�erent from the direction of

the �eld. Which of the following characteristics of the

particle change with time ? 

(i) momentum 

(ii)   

(iii) acceleration 

(iv) direction of motion

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iii), (iv)

K. E.

https://dl.doubtnut.com/l/_pSOzkMU6SrWj
https://dl.doubtnut.com/l/_WQmOLcZRALu0


Answer: D

Watch Video Solution

47. A charged particle moves in a uniform magnetic �eld. The

velocity of the particle at some instant makes an acute angle

with the magnetic �eld. The path of the particle will be

A. A straight line

B. A circle

C. A helix with uniform pitch

D. A helix with non-uniform pitch

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_WQmOLcZRALu0
https://dl.doubtnut.com/l/_gLY53X6IKmjo


48. A conductor  carries a current  in a magnetic �eld .

If  and the force on the conductor is ,  

(i)  does not depend on shape of   

(ii)   

(iii)   

(iv) 

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: A

Watch Video Solution

AB i B

AB = r F

→
F AB

→
F = i(

→
r ×

→
B)

→
F = i(

→
B ×

→
r )

∣
∣
∣

→
F

∣
∣
∣
= irB

https://dl.doubtnut.com/l/_gLY53X6IKmjo
https://dl.doubtnut.com/l/_yiKRqQNc2SCi


49. A horizontal wire  long carries a current of .

Find the magnitude and direction of the magnetic �eld,

which can support the weight of the wire. Given the mass of

the wire is  and .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0 ⋅ 1m 5A

3 × 10−3kg/m g = 10ms−2

3 × 10−3T

6 × 10−3T

3 × 10−4T

6 × 10−4T

https://dl.doubtnut.com/l/_yiKRqQNc2SCi
https://dl.doubtnut.com/l/_7I09YxnYDdCM


50. The �gure shows a circular coil and a long straight wire

 placed close to each other, the wire being parallel to a

diameter of coil. The arrows show directions of currents. The

direction of magnetic force acting on  is 

A. out of the page

AB

AB

https://dl.doubtnut.com/l/_Cj58G0SacRdr


B. into the page

C. towards right

D. towards left

Answer: D

Watch Video Solution

51. A current- carrying straight wire is kept along the axis of

a circular loop carrying a current. The straight wire

A. will exert an inward force on the circular loop

B. will exert an outward force on the circular loop

C. will not exert any force on the circular loop

D. will exert a force on the circular loop parallel to itself

https://dl.doubtnut.com/l/_Cj58G0SacRdr
https://dl.doubtnut.com/l/_RqVl8U1ShnG8


Answer: C

Watch Video Solution

52. A semicircular wire of radius , carrying a current , is

placed in a magnetic �eld of magnitude . The force acting

on it

A. can never be zero

B. can have maximum magnitude 

C. can have the maximum magnitude 

D. can have the maximum magnitude 

Answer: B

Watch Video Solution

r I

B

2BIr

BIπr

BIr

https://dl.doubtnut.com/l/_RqVl8U1ShnG8
https://dl.doubtnut.com/l/_g5IGB0En8a2O


53. The current �ows in the wire from  to  clockwise

direction. The net force on   

A. 

B. 

C. 

D. 

A D

ABCD

BiR
√17
2

BiR
√15

2

BiR
√13

2

BiR

https://dl.doubtnut.com/l/_g5IGB0En8a2O
https://dl.doubtnut.com/l/_08oKd8GQ23Jv


Answer: A

Watch Video Solution

54. Through two parallel wires  and , currents of  and 

 respectively are passing in opposite directions.  is

in�nitely long and  has a length of . The distance

between them is . The magnetic force on  is

A. 

B. 

C. 

D. 

Answer: C

x y 10A

20A x

y 2m

10cm y

4 × 10−5N

4 × 10−6N

8 × 10−4N

8 × 10−6N

https://dl.doubtnut.com/l/_08oKd8GQ23Jv
https://dl.doubtnut.com/l/_2fLHb0tPQ23a


Watch Video Solution

55. In the �gure  is a long straight wire carrying a current

of  and  is a rectangular loop of size 

 carrying a current of . The edge  is

parallel to , at a distance of  from it. The force

AB

20A CDFG

20cm × 9cm 10A CG

AB 1cm

https://dl.doubtnut.com/l/_2fLHb0tPQ23a
https://dl.doubtnut.com/l/_1bsNotNmSCBt


exterted on the loop by the magnetic �eld of the wire is 

A.  towards left

B.  towards right

C.  towards right

D.  towards left

3.6 × 10−4N

3.6 × 10−4N

37.2 × 10−4N

7.2 × 10−4N

https://dl.doubtnut.com/l/_1bsNotNmSCBt


Answer: D

Watch Video Solution

56. Consider the situation shown in �gure. The straight wire

is �xed but the loop can move under magnetic force. The

loop will 

https://dl.doubtnut.com/l/_1bsNotNmSCBt
https://dl.doubtnut.com/l/_AxxDDRMqhePT


A. remain stationary

B. move towards the wire

C. move away from the wire

D. rotate about the wire

Answer: B

Watch Video Solution

57. Two parallel wires carry currents of  and  in same

direction. Another wire carrying a current anti- parallel to

 is placed midway between the two wires. The magnetic

force on it will be

A. towards 

20A 40A

20A

20A

https://dl.doubtnut.com/l/_AxxDDRMqhePT
https://dl.doubtnut.com/l/_ERWb3z9ekxSu


B. towards 

C. zero

D.  to the plane of the currents

Answer: A

Watch Video Solution

40A

⊥

58. The magnetic �eld existing in a region is gicen by

 A square loop of edge l and carrying

a current I, is placed with its edges parallel to the x-y axes.

Find the magnitude of the net magnetic force experienced

by the loop.

A. 

→
B = B0(1 + )

→
k .

x

l

B0iL

https://dl.doubtnut.com/l/_ERWb3z9ekxSu
https://dl.doubtnut.com/l/_2bsOjisaO7RK


B. 

C. 

D. 

Answer: A

Watch Video Solution

2B0iL

4B0iL

5B0iL

59. A conducting circular loop of radius r carries a constant

current i. It is placed in a uniform magnetic �eld B such that

B is perpendicular to the plane of loop. What is the

magnetic force acting on the loop?

A. 

B. 

riB

2πriB

https://dl.doubtnut.com/l/_2bsOjisaO7RK
https://dl.doubtnut.com/l/_1DxI08xMR58G


C. zero

D. 

Answer: C

Watch Video Solution

πriB

60. A circular loop of radius a, carrying a current I, is placed

in a tow dimensional magnetic �eld. The centre of the loop

coincides with the centre of the �led The strenght of the

magnetic �eld at the pariphery of the loop is B. �nd the

https://dl.doubtnut.com/l/_1DxI08xMR58G
https://dl.doubtnut.com/l/_6bsuBOVHlFCl


magnetic force on the wire. 

A. 

B. 

C. 

D. 

2πBia

4πBia

πBia

Bia

https://dl.doubtnut.com/l/_6bsuBOVHlFCl


Answer: A

Watch Video Solution

61. The unit of electric current "ampere" is the current which

when �owing through each of two parallel wires spaced 

apart in vacuum and of in�nite length will give rise to a force

between them equal to

A. 

B. 

C. 

D. 

Answer: B

1m

1N /m

2 × 10−7N /m

1 × 10−2N /m

4π × 10−7N /m

https://dl.doubtnut.com/l/_6bsuBOVHlFCl
https://dl.doubtnut.com/l/_51lz5spSCa82


Watch Video Solution

62. A square current carrying loop is suspended in a unifrom

magnetic �eld acting in the palne of the loop. If the force on

one arm of the loop is , the net force on the remaining

three arms of the loop is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
F

→
F

3
→
F

−
→
F

−3
→
F

https://dl.doubtnut.com/l/_51lz5spSCa82
https://dl.doubtnut.com/l/_KTcF6KL3hltI
https://dl.doubtnut.com/l/_ak9XxziiZ6c8


63. A closed loop  carrying a current is place in a

unifrom magnetic forces on segments  and  are 

 and  respectively and are in the plane of the paper

and along the directions shown, the force on the segment

 is 

A. 

PQRS

PS, SR RQ

F1, F2 F3

QP

√(F3 − F1)
2 − F 2

2

https://dl.doubtnut.com/l/_ak9XxziiZ6c8


B. 

C. 

D. 

Answer: D

Watch Video Solution

F3 + F1 − F2

F3 − F1 + F2

√(F3 − F1)
2 + F 2

2

64. Shows a circular wire-loop of radius a m carrying a

current I, placed in a perpendicualr matgnetic �eld B. (a)

Consider a small part dl of the wire. Find the force on this

part of the wire exerted by the magnetic �eld. Find the force

https://dl.doubtnut.com/l/_ak9XxziiZ6c8
https://dl.doubtnut.com/l/_EByeOeP7v44u


of compression in the wire. 

A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

Bia

2Bia

5Bia

https://dl.doubtnut.com/l/_EByeOeP7v44u


65. A current-carrying ring is placed in a magnetic �eld. The

direction of the �eld is perpendicular to the plane of the

ring 

(i) There is no net force on the ring 

(ii) The ring will tend to expand 

(iii) The ring will tend to contract 

(iv) Either (ii) or (iii) depending on the directions of the

current in the ring and the magnetic �eld

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: D

https://dl.doubtnut.com/l/_xesrLwcQs2jv


Watch Video Solution

66. A small circular �exible loop of wire of radius  carries a

current . It is placed in a uniform magnetic �eld . The

tension in the loop will be doubled if (Choose the incorrect

option)

A.  is doubled

B.  is doubled

C.  is doubled

D. both  and  are doubled

Answer: D

Watch Video Solution

r

I B

I

B

r

B I

https://dl.doubtnut.com/l/_xesrLwcQs2jv
https://dl.doubtnut.com/l/_M0CotwTIbUql
https://dl.doubtnut.com/l/_PFOoHbCnaq5n


67. A thin wire of length  is connected to two adjacent �xed

points and carries a current  in the clockwise direction , as

shown in the �gure. When the system is put in a uniform

magnetic �eld of strength  going into the plane of the

paper , the wire takes the shape of a circle . The tension in

the wire is 

A. 

B. 

C. 

L

I

B

IBL

IBL

π

IBL

2π

https://dl.doubtnut.com/l/_PFOoHbCnaq5n


D. 

Answer: C

Watch Video Solution

IBL

4π

68. A conducting loop carrying a current  is placed in a

uniform magnetic �eld ponting into the plane of the paper

as shown. The loop will have a tendency to 

I

https://dl.doubtnut.com/l/_PFOoHbCnaq5n
https://dl.doubtnut.com/l/_Eh9IhAAM7vs3


A. contract

B. expand

C. move towards  x-axis

D. move towards  x-axis

Answer: B

Watch Video Solution

+ve

−ve

69. An irregular closed loop carrying a current has a shape

such that the entire loop cannot lie in a single plane. If it is a

placed in a uniform magnetic �eld, the force acting on the

loop

A. must be zero

https://dl.doubtnut.com/l/_Eh9IhAAM7vs3
https://dl.doubtnut.com/l/_FjaQ6B4GllE5


B. can never be zero

C. may be zero

D. will be zero only for one particular direction of the

magnetic �eld

Answer: A

Watch Video Solution

70. A closed loop lying in the  plane carries a current. If a

uniform magnetic �eld  is present in the region, the force

acting on the will be zero if  is in

A. the -dierction

B. the -dierction

xy

B

B

x

y

https://dl.doubtnut.com/l/_FjaQ6B4GllE5
https://dl.doubtnut.com/l/_8yy6zBGt9TSH


C. the -dierction

D. ant of the above direction

Answer: D

Watch Video Solution

z

71. Two very long, straight , parallel wires carry steady

currents  respectively . The distance between the

wires is . At a certain instant of time, a point charge  is at

a point equidistant from the wires , in the plane of the wires.

Its instantaneous vel,ocity  is perpendicular to this plane.

The magnitude of the force due to the magnetic �eld acting

on the charge at this instant is

A. 

I& − I

d q

v

μ0Iqv

2πd

https://dl.doubtnut.com/l/_8yy6zBGt9TSH
https://dl.doubtnut.com/l/_XnxXLhvFn8aq


B. 

C. 

D. zero

Answer: D

Watch Video Solution

μ0Iqv

πd

2μ0Iqv

πd

72.  and  are smooth, parallel, horizontal rails on

which a conductor  can slide.  cell, , drives current 

through the rails and   

AB CD

T A E I

T

https://dl.doubtnut.com/l/_XnxXLhvFn8aq
https://dl.doubtnut.com/l/_pA3L7c4EVsT8


 

(i) The current in the rails will set up a magnetic �eld over   

(ii)  will experienced a force to the right  

(iii)  will experienced a force to the left  

(iv)  will not experienced any force

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: A

T

T

T

T

https://dl.doubtnut.com/l/_pA3L7c4EVsT8


Watch Video Solution

73. In the previous question, 

(i) the force on  is proportional to   

(ii) the force  is proportional to   

(iii) if direction of  is reversed in the circuit be reversing ,

the force on  will remain in the same direction

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: B

Watch Video Solution

T i

T i2

I E

T

https://dl.doubtnut.com/l/_pA3L7c4EVsT8
https://dl.doubtnut.com/l/_5OsOe1EEOJt2


74.  and  are smooth, parallel rails, separated by a

distance  and inclined to the horizontal at an angle . A

uniform magnetic �eld of magnitude , directed vertically

upwards, exists in the region.  is a conductor of mass ,

carrying a current . For  to be in equilibrium  

  

(i)  must �ow from  to   

(ii)   

AB CD

L θ

B

EF m

i EF

i E F

BiL = mg tan θ

https://dl.doubtnut.com/l/_5OsOe1EEOJt2
https://dl.doubtnut.com/l/_lPe4uOd2o8Lr


(iii)   

(iv) 

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: A

Watch Video Solution

BiL = mg sin θ

BiL = mg

75. In the previous question, if  is normal to the plane of

the rails,

A. 

B

BiL = mg tan θ

https://dl.doubtnut.com/l/_lPe4uOd2o8Lr
https://dl.doubtnut.com/l/_WRtOmwWeU212


B. 

C. 

D. Equilibrium cannot be reached

Answer: B

Watch Video Solution

BiL = mg sin θ

BiL = mg cos θ

76. A wire  ( with each side of length ) bent as

shown in �gure and carrying a current  is placed in a

uniform magnetic induction  parallel to the positive

. The force experienced by the wire is ……….. In

ABCDEF L

I

B

y − direction

https://dl.doubtnut.com/l/_WRtOmwWeU212
https://dl.doubtnut.com/l/_abdh3qSXgjXV


the ………. direction .

A.  in -direction

B.  in -direction

C. 

D. zero

Answer: B

Watch Video Solution

BIL +y

BIL −z

3BIL

https://dl.doubtnut.com/l/_abdh3qSXgjXV
https://dl.doubtnut.com/l/_EvCteQS1ztBT


77. A conductor ABCDE, shaped as shown, carries current I. It

is placed in the x-y plane with the end A and E on the x-axis.

A uniform magnetic �eld of magnitude B exists in the region.

The force acting on it will be 

A. (i), (ii)

B. (ii), (iii)

C. (iii), (iv)

D. (i), (ii), (iii)

https://dl.doubtnut.com/l/_EvCteQS1ztBT


Answer: D

Watch Video Solution

78. An experimenter's diary reads as follows: ''a charged

particle is projected in a magnetic feld of

 T. The acceleraation of the particle

is found to be

vec i` in the last expression was not readable. What can this

number be?

A. 

B. 

C. 

(7.0
→
i − 3.0

→
j )X10−3

(sqrare
→
i + 7.0

→
j )X10−6ms−2

' . Theνmber → the ≤ ftof

3

2

1

https://dl.doubtnut.com/l/_EvCteQS1ztBT
https://dl.doubtnut.com/l/_V3rjydttt0KV


D. zero

Answer: A

Watch Video Solution

79. Two long, thin, parallel conductors are kept very close to

each other, without touching. One carries a current  and

the other has charge , per unit length. An electron moving

parallel to the conductor is unde�ected. Let  velocity of

right 

(i)   

(ii)   

(iii)   

(iv) the electron may be at any distance from the conductor

i

λ

c =

v =
λc2

i

v =
i

λ

c =
i

λ

https://dl.doubtnut.com/l/_V3rjydttt0KV
https://dl.doubtnut.com/l/_qxfZBxrhhejR


A. (i), (ii)

B. (ii), (iii)

C. (i), (iii)

D. (i), (iv)

Answer: D

Watch Video Solution

80. A charged particle P leaves the origin with speed 

at some inclination with the x-axis. There is a uniform

magnetic �eld B along the x-axis. P strikes a �xed target T on

the x-axis for a minimum value of . P will also strike T

if

v = v0

B = B0

https://dl.doubtnut.com/l/_qxfZBxrhhejR
https://dl.doubtnut.com/l/_6eylkTpKdY5F


A. (i), (ii)

B. (ii), (iii)

C. (i), (iii)

D. (i), (iv)

Answer: A

Watch Video Solution

81. A charged particle is �red at an angle  to a uniform

magnetic �eld directed along the x-axis. During its

motionalong a helical path, the particle will

A. (i), (ii)

B. (ii), (iii)

θ

https://dl.doubtnut.com/l/_6eylkTpKdY5F
https://dl.doubtnut.com/l/_LHYVwc9PtVn9


C. (i), (iii)

D. (i), (iv)

Answer: D

Watch Video Solution

82. In the previous question, if the pitch of the helical path is

equal to the maximum distance of the particle from the x-

axis

A. 

B. 

C. 

D. 

cos θ =
1

π

sin θ =
1

π

tan θ =
1

π

tan θ = π

https://dl.doubtnut.com/l/_LHYVwc9PtVn9
https://dl.doubtnut.com/l/_vgnCg0tf1ZPB


Answer: D

Watch Video Solution

83.   

Work done on an electron moving in a solenoid along its

axis is equal to

A. zero

B. 

C. 

D. none of the above

−evB

i/B

https://dl.doubtnut.com/l/_vgnCg0tf1ZPB
https://dl.doubtnut.com/l/_4rtt6lZ1W8BV


Answer: A

Watch Video Solution

84. If a current is passed through a spring then the spring

will

A. gets compressed

B. gets expanded

C. oscillates

D. remains unchanged

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4rtt6lZ1W8BV
https://dl.doubtnut.com/l/_J4jOF3i1I7om
https://dl.doubtnut.com/l/_4ToRmatAq8KP


85. Two parallel conductors carrying current in the same

direction attract each other, while two parallel beams of

electrons moving in the same direction repel each other.

Which of the following statement provide part of all of the

reason for this ? (Choose the incorrect option)

A. The conductors are electrically netural

B. The conductors produce magnetic �elds on each other

C. The electrons beams do not produce magnetic �eld on

each other

D. The magnetic forces caused by the electron beams on

each other are weaker than the electrostatic forces

between them

Answer: C

https://dl.doubtnut.com/l/_4ToRmatAq8KP


Watch Video Solution

86. A proton beam is going from north to south and an

electron beam is going from south to north. Neglecting the

earth's magnetic �eld, the electron beam will be de�ected

A. towards the proton beam

B. away from the proton beam

C. upwards

D. downwards

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4ToRmatAq8KP
https://dl.doubtnut.com/l/_Yv4y3qWeNfCc


87. A beam of electrons and protons move parallel to each

other in the same direction, then they

A. do not exert any force on each other

B. repel each other

C. attract each other

D. get rotated to be perpendicular to each other

Answer: B

Watch Video Solution

88. Lorentz force is given by

A. q(
→
E +

→
v ×

→
B)

https://dl.doubtnut.com/l/_Usy3NSjoG7XU
https://dl.doubtnut.com/l/_rgBmpqNYcgWJ


B. 

C. 

D. 

Answer: A

Watch Video Solution

q(
→
E −

→
v ×

→
B)

q(
→
E +

→
v .

→
B)

q(
→
E ×

→
B +

→
v )

89. If a chraged particle at rest experiences no

electromagnetic force, 

(i) the electric �eld must be zero 

(ii) the magnetic �eld must be zero 

(iii) the electric �eld may or may not be zero 

(iv) the magnetic �eld may or may not be zero

A. (i), (ii)

https://dl.doubtnut.com/l/_rgBmpqNYcgWJ
https://dl.doubtnut.com/l/_ahOD52ROArEH


B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: D

Watch Video Solution

90. If a charge particle kept at rest experiences an

electromagnetic force, 

(i) the electric �eld must not be zero 

(ii) the magnetic �eld must not be zero 

(iii) the electric �eld may or may not be zero 

(iv) the magnetic �eld may or may not be zero

A. (i), (ii)

https://dl.doubtnut.com/l/_ahOD52ROArEH
https://dl.doubtnut.com/l/_U83yRcahwD3q


B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: D

Watch Video Solution

91. A uniform electric �eld and a uniform magnetic �eld are

acting along the same direction in a certain region. If an

electron is projected along the direction of the �elds with a

certain velocity then

A. turn to its right

B. turn to its left

https://dl.doubtnut.com/l/_U83yRcahwD3q
https://dl.doubtnut.com/l/_xyiO129nCIlJ


C. keep moving in the same but its speed will increase

D. keep moving in the same but its speed will decrease

Answer: D

Watch Video Solution

92. A particle moves in a region having a uniform magnetic

�eld and a parallel, uniform electric �eld. At some instant,

the velocity of the particle is perpendicular to the �eld

directjion. The path of the particle will be

A. a straight line

B. a circle

C. a helix with uniform pitch

https://dl.doubtnut.com/l/_xyiO129nCIlJ
https://dl.doubtnut.com/l/_mD5kyYhgMOvB


D. a helix with non-uniform pitch

Answer: D

Watch Video Solution

93. A uniform magnetic �eld of magnitude 0.20 T exists in

space from east to west what speed should a particle of

mass 0.010 g and having a charge  be projected

from south to north so that it moves with a uniform

velocity?

A. 

B. 

C. 

1.0X10−5C

49m/sec

49.5m/sec

50m/sec

https://dl.doubtnut.com/l/_mD5kyYhgMOvB
https://dl.doubtnut.com/l/_CiTLj8r4pyuc


D. 

Answer: C

Watch Video Solution

48.5m/sec

94. A particle moves in a circle of diamater 1.0 cm under the

action of magnetic �eld of 0.40 T, An electric �eld of

 makes the path straight. Find the charges/mass

ration of the particle.

A. 

B. 

C. 

D. 

200Vm−1

2.5 × 105C /kg

2.0 × 105C /kg

2.5 × 106C /kg

3.0 × 105C /kg

https://dl.doubtnut.com/l/_CiTLj8r4pyuc
https://dl.doubtnut.com/l/_UD6RQhUWR9Zs


Answer: A

Watch Video Solution

95. A proton goes und�ected in a crossed and magnetic �eld

(the �elds are perpendicular to each other) at a speed of

 The velocity is perpendicular to both the

�elds. When the electric �eld is switched o�, the proton

moves along a circle of radius 4.0 cm. Find the magnitudes

of the electric and the magnetic �elds. take the mass of the

proton  kg.

A. 

B. 

C. 

2.0X105ms−1.

= 1.6X10−27

104N /C, 0.05

105N /C, 0.05

10−4N /C, 0.04

https://dl.doubtnut.com/l/_UD6RQhUWR9Zs
https://dl.doubtnut.com/l/_2ovUWwWhBdHK


D. 

Answer: A

Watch Video Solution

104N /C, 0.04

96. Which of the following does not a�ect the motion of a

moving electron ?

A. Electric �eld applied in the direction of motion

B. Magnetic �eld applied in the direction of motion

C. Electric �eld applied perpendicular to the direction of

motion

D. Magnetic �eld applied perpendicular to the direction

of motion

https://dl.doubtnut.com/l/_2ovUWwWhBdHK
https://dl.doubtnut.com/l/_L4tgzvhgwjTp


Answer: B

Watch Video Solution

97. if a charged particle projected in a gravity free room

de�ects,

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (iii) , (iv)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_L4tgzvhgwjTp
https://dl.doubtnut.com/l/_3RErbeJHRjfV
https://dl.doubtnut.com/l/_jl27vu6rw6S7


98. An ionized gas contains both positive and negative ions .

If it is subjected simultaneously to an electric �eld along the

 - direction and a magnetic �eld along the  - direction

and the negative ions towardws  - direction

A.  ions de�ects towards  and  ions towards 

B. all ions de�ects towards 

C. all ions de�ects towards 

D.  ions de�ects towards  and  ions towards 

Answer: D

Watch Video Solution

+x +y

−y

+ve +y −ve

−y

+y

−y

+ve −y −ve

+y

https://dl.doubtnut.com/l/_jl27vu6rw6S7


99. A charged particle moves in a gravity-free space without

change in velocity. Which of the following is/are possible? 

(i)   

(ii)   

(iii)   

(iv) 

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (ii), (iv)

Answer: D

Watch Video Solution

E = 0, B = 0

E = 0, B ≠ 0

E ≠ 0, B = 0

E ≠ 0, B ≠ 0

https://dl.doubtnut.com/l/_NDo52pnPsD5l
https://dl.doubtnut.com/l/_4NGApOIEvcdo


100. A charged particle moves along a circle under the action

of possible constant electric and magnetic �elds. Which of

the following are possible?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

E = 0, B = 0

E = 0, B ≠ 0

E ≠ 0, B = 0

E ≠ 0, B ≠ 0

101. If a charged particle goes unaccelerated in a region

containing electric and magnetic �elds, 

https://dl.doubtnut.com/l/_4NGApOIEvcdo
https://dl.doubtnut.com/l/_issnIxebxvRW


(i)  must be perpendicular to   

(ii)  must be perpendicular to   

(iii)  must be perpendicular to  

(iv)  must be equal to 

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: A

Watch Video Solution

→
E

→
B

→
v

→
E

→
v

→
B

E vB

102. If a charged particle goes unaccelerated in a region

containing electric and magnetic �elds, 

https://dl.doubtnut.com/l/_issnIxebxvRW
https://dl.doubtnut.com/l/_qYXrXSkcfBhS


(i)  must be perpendicular to   

(ii)  must be perpendicular to   

(iii)  must be perpendicular to  

(iv)  must be equal to 

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: A

Watch Video Solution

→
E

→
B

→
v

→
E

→
v

→
B

E vB

103. An electron is moving along the positive x-axis. You want

to apply a magnetic �eld for a short time so that the

https://dl.doubtnut.com/l/_qYXrXSkcfBhS
https://dl.doubtnut.com/l/_Ai7aJJkMeXC5


electron may reverse its direction and move parallel to the

nagative x-axis. This can be done by applying the magnetic

�eld along

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: B

Watch Video Solution

104. A particle having mass m and charge  is released from

the origin in a region in which ele �eld and magnetic �eld

are given by and .  

q

B = − B0 ĵ E = E0k̂

https://dl.doubtnut.com/l/_Ai7aJJkMeXC5
https://dl.doubtnut.com/l/_pVF47QNHS2L2


Find the y- component of the velocity and the speed of the

particle as a function of it z-coordinate.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
2qE0z

m

√
qE0z

m

√
qE0z

2m

√
4qE0z

m

105. A charged particle moves unde�ected in a region of

crossed electric and magnetic �elds. If the electric �eld is

switched o�, the particle has an initial acceleration . If thea

https://dl.doubtnut.com/l/_pVF47QNHS2L2
https://dl.doubtnut.com/l/_rChQn6PgAWVr


magnetic �eld is switched o�, instead of electric �eld, the

particle will have an initial acceleration

A. equal to 

B. 

C. equal to 

D. 

Answer: C

Watch Video Solution

0

> a

a

< a

106. A charged particle begins to move from the origin in a

region which has a uniform magnetic �eld in the x-direction

and a uniform electric �eld in the y-direction. Its speed is v

when it reaches the point (x, y, z). Then, v will depend

https://dl.doubtnut.com/l/_rChQn6PgAWVr
https://dl.doubtnut.com/l/_JZARxuJMN0L1


A. only on 

B. only on 

C. on both  and  but not 

D. on  and 

Answer: B

Watch Video Solution

x

y

x y z

x, y z

107. When a proton is released from rest in a room, it starts

with an initial acceleration  towards west. When it is

projected towards north with a speed  it moves with an

initial accelaration  towards west. The electric and the

maximum possible magnetic �eld in the room 

(i) , towards west  

a0

v0

3a0

ma0

e

https://dl.doubtnut.com/l/_JZARxuJMN0L1
https://dl.doubtnut.com/l/_ZnselCXEpiyf


(ii) , downward  

(iii) , towards east  

(iv) , upward

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: A

Watch Video Solution

2ma0

ev0
ma0

e
2ma0

ev0

108. A region has uniform electric and magnetic �elds along

the positive -direction. An electron is �red from the origin

at an angle  with the x-axis. It will  

x

θ( < 90∘ )

https://dl.doubtnut.com/l/_ZnselCXEpiyf
https://dl.doubtnut.com/l/_qakoalSYa4JV


(i) move along a helical path of increasing pitch 

(ii) move along a helical path of decreasing pitch initially 

(iii) return to the  plane at some time  

(iv) come to rest momentarily at some position

A. (i), (ii)

B. (ii), (iv)

C. (ii), (iii)

D. (i), (iv)

Answer: C

Watch Video Solution

yz

109. A particle having a mass of  carries a charge of 

. The particle is given an initial horizontal velocity

10−2kg

5 × 10−8C

https://dl.doubtnut.com/l/_qakoalSYa4JV
https://dl.doubtnut.com/l/_oWYb9sG3ATm9


of  in the presence of electric �eld  and

magnetic �eld . To keep the particle moving in a

horizontal direction, it is necessary that 

A.  should be perpendicular to the direction of velocity

and  should be along the direction of velocity  

B. Both  and  should be along the direction of velocity  

C. Both  and  are mutually perpendicular and

perpendicular to the direction of velocity 

D.  should be along the direction of velocity and  should

be perpendicular to the direction of velocity

A.  and 

B.  and 

C.  and 

D.  and 

105m sec−1
→
E

→
B

→
B

→
E

→
B

→
E

→
B

→
E

→
B

→
E

A B

C D

B C

B D

https://dl.doubtnut.com/l/_oWYb9sG3ATm9


Answer: C

Watch Video Solution

110. For a positively charged particle moving in a 

plane initially along the  , there is a sudden change

in its path due to the presence of electric and//or magnetic

�elds beyond  . The curved path is shown in the plane

and is found to be non - circular. Which one of the following

combinations is possible ? 

x − y

x − aξs

p x − y

https://dl.doubtnut.com/l/_oWYb9sG3ATm9
https://dl.doubtnut.com/l/_KeK8G9bYULbd


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
E = 0,

→
B = bî + ck̂

→
E = bî,

→
B = ck̂ + aî

→
E = 0,

→
B = cĵ + bk̂

→
E = aî,

→
B = ck̂ + bĵ

111. Consider the motion of a positive point charge in a

region where there are simultaneous uniform electic and

magnetic �eld  and . At time , this

charge has velocity v inn the xy-plane making an angle  with

the x-axis. Which of the following option(s) is (are) correct

for time   

E = E0 ĵ B = B0 ĵ t = 0

θ

t > 0?

https://dl.doubtnut.com/l/_KeK8G9bYULbd
https://dl.doubtnut.com/l/_NhbKr5BUGNGW


If  the charge moves in a circular path in the xy-plane.  

 the charge undergoes helical motion with

constant pitch along the y-axis. 

c. If  the charge undergoes helicalmotion with its

pitch increasing with time along the -axis.  

d If  the charge undergoes linear but accelerated

motion along the -axis.

A. (i), (ii)

B. (i), (iv)

C. (ii), (iii)

D. (iii), (iv)

Answer: D

Watch Video Solution

θ = 00

b. Ifθ = 00

θ = 100

y

θ = 90∘

y

https://dl.doubtnut.com/l/_NhbKr5BUGNGW


112. A particle of charge  and mass  moving under the

in�uence of as uniform electric �eld  and uniform

magnetic �eld  follows trajectory form  to  as shown

in �gure. The velocities at P and Q re . Which of

the following statement(s) is/are correct? 

 

  

b. Rate of work done by the electrif �eld at P is   

c. Rate of work done by the electric �eld at  is zero.  

d. Rate of work done by both the �eld at  is zero.

+q m

Eî

Bk̂ P Q

vî and − 2ĵ

a. E = [ ]
3

4

mv2

qa

[ ]
3

4
mv3

a

P

Q

https://dl.doubtnut.com/l/_xk0jN03lrrJs


A. (i), (ii)

B. (ii), (iv)

C. (i), (ii), (iv)

D. (i), (iv)

Answer: C

Watch Video Solution

113. A circular coil of radius  and of  turns carries a

current of  amperes. It is placed in a magnetic �eld of

intensity of . The magnetic dipole moment of

the coil is

A. 

4cm 20

3

0.5weber/m2

0.15ampere − m2

https://dl.doubtnut.com/l/_xk0jN03lrrJs
https://dl.doubtnut.com/l/_P2ZVox70fUcY


B. 

C. 

D. 

Answer: B

Watch Video Solution

0.3ampere − m2

0.45ampere − m2

0.6ampere − m2

114. An electron moving in a circular orbit of radius  makes

 rotation per secound. The magnetic �eld produced at the

centre has magnitude

A. zero

B. 

C. 

r

n

μ0ne

4πr

μ0ne

2r

https://dl.doubtnut.com/l/_P2ZVox70fUcY
https://dl.doubtnut.com/l/_nHvp1KeSbKiG


D. 

Answer: C

Watch Video Solution

μ0n
2e

2r

115. In the previous question, the orbital electron has

magnetic moment

A. zero

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

πr2ne

πr2n2e

r2ne
μ0

2π

https://dl.doubtnut.com/l/_nHvp1KeSbKiG
https://dl.doubtnut.com/l/_IMlO7mh2rEFa


Watch Video Solution

116. A point  lies on the axis of a �at coil carrying a current.

The magnetic moment of the coil is . The distance of 

from the coil is , which is large compared to the radius of

the coil. The magnetic �eld at  has magnitude

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P

μ P

d

P

( )
μ0

2π

μ

d3

( )
μ0

4π

μ

d3

( )
μ0

2π

μ

d2

( )
μ0

4π

μ

d2

https://dl.doubtnut.com/l/_IMlO7mh2rEFa
https://dl.doubtnut.com/l/_1YfA7LPeK5jI
https://dl.doubtnut.com/l/_loJjQ0HZ4tvt


117. Due to the �ow of current in a circular loop of radius ,

the magnetic induction produced at the centre of the loop

is . The magnetic moment of the loop is ( =permeability

constant)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

R

B μ0

BR3 /2πμ0

2πBR3 /μ0

BR2 /2πμ0

2πBR2 /μ0

https://dl.doubtnut.com/l/_loJjQ0HZ4tvt


118. A �at coil of  turns, area  and carrying a current  is

placed in a uniform magnetic �eld of magnitude . The

plane of the coil makes an angle  with the direction of the

�eld. The torque acting on the coil is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n A I

B

θ

BInA sin θ

sin θ
nAI

B

BInA cos θ

BIn2A cos θ

https://dl.doubtnut.com/l/_spv9MPE54tOX


119. A loop carrying current  lies in the  plane as

shown in the �gure . The unit vector  is coming out of the

plane of the paper . The magnetic moment of the current

loop is 

A. 

B. 

C. 

D. 

I x − y

k̂

a2Ik̂

( + 1)a2I / k̂
π

2

−( + 1)a2I / k̂
π

2

(2π + 1)a2Ik̂

https://dl.doubtnut.com/l/_d210v9NgY0gh


Answer: D

Watch Video Solution

120. A thin circular wire carrying a current  has a magnetic

moment . The shape of the wire is changed to a square

and it carries the same current. It will have a magnetic

moment

A. 

B. 

C. 

D. 

Answer: D

I

M

M

M
4

π2

M
4
π

M
π

4

https://dl.doubtnut.com/l/_d210v9NgY0gh
https://dl.doubtnut.com/l/_5P0bCeM0LzAP


Watch Video Solution

121. A steady current  �ows in a small square lopp of wire of

side  in a horizontal plane. The loop is now folded about its

middle such that half of it lies in a vertical plane. Let  and

 respectively denote the magnetic moments due to the

current loop before and after folding. Then

A. 

B.  and  are in the same direction

C. 

D. 

Answer: C

i

L

→
μ 1

→
μ 2

→
μ 2 = 0

→
μ 1

→
μ 2

= √2

∣
∣
→
μ 1

∣
∣

∣
∣
→
μ 2

∣
∣

= ( )

∣
∣
→
μ 1

∣
∣

∣
∣
→
μ 2

∣
∣

1

√2

https://dl.doubtnut.com/l/_5P0bCeM0LzAP
https://dl.doubtnut.com/l/_TN05T3rPDrma


Watch Video Solution

122. A rectangular coil of 100 turns has length 5 cm and

width 4 cm. it is placed with its plane parallel to a uniform

magnetic �eld and a current of 2 A is sent through the coil.

Find the magnitude of the magnetic �eld B, if the torque

acting on the coil is 

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

0.2Nm−1.

0.5T

0.6T

0.4T

https://dl.doubtnut.com/l/_TN05T3rPDrma
https://dl.doubtnut.com/l/_0oG0u31geSGn


123. A 50 turn circular coil of radius 2.0 cm carrying a current

of 5.0 A is rotated in a magnetic �eld of strength 0.20 T. (a)

What is the maximum torque that acts on the coil? (b) in a

particular position of the coil, the torque acting on it is half

of this maximum. What is the angle between the magnetic

�eld and the plane of the coil?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

60∘

30∘

90∘

100∘

https://dl.doubtnut.com/l/_0oG0u31geSGn
https://dl.doubtnut.com/l/_pJ9Mib1G145v


124. A rectangular loop of sides  and  carries a

current of . A uniform magnetic �eld of magnitude 

exists parallel to the longer side of the loop. The torque

acting on the loop is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

20cm 10cm

5.0A 2T

0.2Nm

0.3Nm

2Nm

3Nm

https://dl.doubtnut.com/l/_pJ9Mib1G145v
https://dl.doubtnut.com/l/_hasN5YYUAy9U


125. A closely wound solenoid of  turns and area of

cross-section  carries a current of . It is

suspended through its centre and perpendicular to its

length, allowing it to turn in a horizontal plane in a uniform

magnetic �eld  tesla making an angle of  with

the axis of the solenoid. The torque on the solenoid with the

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2000

1.5 × 10−4m2 2.0A

5 × 10−2 30∘

3 × 10−3N.m

1.5 × 10−3N.m

1.5 × 10−2N.m

3 × 10−2N.m

https://dl.doubtnut.com/l/_bqHfJk3phbc2
https://dl.doubtnut.com/l/_3kSO4YrqFS14


126. A coil in the shape of an equilateral triangle of side  is

suspended between the pole pieces of permanent magnet.

Such that  is in plane of the coil. If due to a current I in the

triangle, a torque  acts on it, the side l of the triangel is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

l

→
B

τ

( )
2

√3

τ

Bi

1
2

( )
2

3

τ

Bi

2( )
τ

√3Bi

1
2

1

√3

τ

Bi

https://dl.doubtnut.com/l/_3kSO4YrqFS14


127. A coil of  turns and area , pivoted about

a vertical diameter in a uniform magnetic �eld carries a

current of . When the coil is held with its plane in North-

South direction, it experiences a torque of . When

the plane is in East-West direction the torque is . The

value of magnetic induction is (Neglect earth's magnetic

�eld)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

100 2 × 10−2m2

5A

0.3N /m

0.4Nm

0.2T

0.3T

0.4T

0.05T

https://dl.doubtnut.com/l/_0H5Zy0B96rno


128. Four wires each of length  meters area bent into four

loops  and  and then suspended into uniform

magnetic �eld. Same current is passed in each loop. Which

statement is correct? 

A. 

B. 

C. 

D. 

Answer: D

2.0

P , Q, R S

P

Q

R

S

https://dl.doubtnut.com/l/_0H5Zy0B96rno
https://dl.doubtnut.com/l/_77ZnBemU4jMa


Watch Video Solution

129. A particle of the charged  and  moves in a

circular orbit of radius  with angular speed  . The ratio of

the magnitude of its magnetic moment to that of its

angular momentum depends on

A.  and 

B.  and 

C.  and 

D.  and 

Answer: C

Watch Video Solution

q massm

r ω

ω q

ω, q m

q m

ω m

https://dl.doubtnut.com/l/_77ZnBemU4jMa
https://dl.doubtnut.com/l/_PkeuTRmpdzIC
https://dl.doubtnut.com/l/_RjKdvv0xAFKi


130. Two particles , each of mass  and charge , are

attached to the two ends of a light rigid rod of length  .

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. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m q

2R

q/2m

q/m

2q/m

q/πm

https://dl.doubtnut.com/l/_RjKdvv0xAFKi
https://dl.doubtnut.com/l/_nfwYTYiSvm9T


131. A long straight conductor carrying a current lies along

the axis of a ring. The conductor will exert a force on the

ring if the ring

A. carries a current

B. has uniformly distributed charge

C. has non-uniformly distributed charge

D. none of the above

Answer: D

Watch Video Solution

132. In the previous question, let the ring have non-uniformly

distributed charge, and let it be spinning about its axis. Let

https://dl.doubtnut.com/l/_nfwYTYiSvm9T
https://dl.doubtnut.com/l/_GqcfwdsIpVZY


 be the net force on the ring and  be the torque on the

ring due to the straight conductor

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

F τ

F ≠ 0, τ ≠ 0

F = 0, τ ≠ 0

F ≠ 0, τ = 0

F = 0, τ = 0

133. A �at coil carrying a current has a magnetic moment .

It is placed in a magnetic �eld  such that  is anti-parallel

to . The coil is

μ

B μ

B

https://dl.doubtnut.com/l/_GqcfwdsIpVZY
https://dl.doubtnut.com/l/_bDrMZtVEvX8v


A. not in equilibrium

B. in stable equilibrium

C. in unstable equilibrium

D. in natural equilibrium

Answer: C

Watch Video Solution

134. A current carrying loop is free to turn in a uniform

magnetic �eld.The loop will then come into equilibrium

when its plane is inclined at

A.  to the direction of the �eld

B.  to the directed of the �eld

0∘

45∘

https://dl.doubtnut.com/l/_bDrMZtVEvX8v
https://dl.doubtnut.com/l/_frwv0dMgn6fU


C.  to the directed of the �eld

D.  to the directed of the �eld

Answer: C

Watch Video Solution

90∘

135∘

135. A �at coil carrying a current has a magnetic moment .

It is initially in equilibrium, with its plane perpendicular to a

magnetic �eld of magnetic , If it now rotated through an

angle , the work done is

A. 

B. 

C. 

μ

B

θ

μBθ

μB cos θ

μB(1 − cos θ)

https://dl.doubtnut.com/l/_frwv0dMgn6fU
https://dl.doubtnut.com/l/_z5hilNPzt6OG


D. 

Answer: C

Watch Video Solution

μB sin θ

136. A small coil of  turns has an e�ective area  and

carries a current . It is suspended in a horizontal magnetic

�eld  such that its plane is perpendicular to . The work

done in rotating it by  about the vertical axis is

A. 

B. 

C. 

D. 

N A

I

→
B

→
B

180∘

NAIB

2NAIB

2πNAIB

4πNAIB

https://dl.doubtnut.com/l/_z5hilNPzt6OG
https://dl.doubtnut.com/l/_ENgiMwcMWyMS


Answer: B

Watch Video Solution

137. A current carrying loop is placed in a uniform magnetic

�eld in four di�erent orientations , I,ii,iii & iv arrange them in

the decreasing order of potential Energy` 

  

https://dl.doubtnut.com/l/_ENgiMwcMWyMS
https://dl.doubtnut.com/l/_q3FHWFU1ql2B


  

 

https://dl.doubtnut.com/l/_q3FHWFU1ql2B


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I > III > II > IV

I > II > III > IV

I > IV > II > III

III > IV > I > II

https://dl.doubtnut.com/l/_q3FHWFU1ql2B


138. Two insulated rings, one of a slighlty smaller diameter

than the other are suspended along their common diameter

as shown. Initially the planes of the rings are mutually

perpendicular. When a steady current is set up each of them 

A. The two rings rotate into a common plane

B. The inner rings oscillates about its initial position

https://dl.doubtnut.com/l/_UqysYYFkG4SH


C. The inner ring stays stationary while the outer one

moves into the plane of the inner ring

D. The outer ring stays stationary while the inner one

moves into the plane of the outer ring

Answer: A

Watch Video Solution

139. An in�nite current carrying wire passes through point O

and is perpendicular to the plane containing a current

carrying loop ABCD as shown in �gure. Choose the correct

https://dl.doubtnut.com/l/_UqysYYFkG4SH
https://dl.doubtnut.com/l/_Pf2LZ4W4AkJE


option(s). 

A. (i), (ii)

B. (i), (iii)

C. (ii), (iii)

D. (ii), (iv)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Pf2LZ4W4AkJE


140. A square coil of edge I having n turns carries a curent i.

it is kept on a smooth horizontal plate. A uniform magnetic

�eld B exists in a direction parallel to an edge the total mass

of the coil is M. What should be the minimum value of B for

which the coil will start tipping over?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Mg

2nil

Mg

nil

2Mg

nil

( )
2

Mg

nil

https://dl.doubtnut.com/l/_Pf2LZ4W4AkJE
https://dl.doubtnut.com/l/_mXlGXgbHIF4j
https://dl.doubtnut.com/l/_f3HkkXXC0uwx


141. A circular loop of mass m and radius r in X-Y plane of a

horizontal table as shown in �gure. A uniform magnetic �eld

B is applied parallel to X-axis. The current I in the loop, so

that its one edge just lifts from the table is 

A. 

B. 

mg

πr2B

mg

2πr2B

https://dl.doubtnut.com/l/_f3HkkXXC0uwx


C. 

D. 

Answer: C

Watch Video Solution

mg

πrB

πrB

mg

https://dl.doubtnut.com/l/_f3HkkXXC0uwx

