
PHYSICS

BOOKS - DC PANDEY ENGLISH

MAGNETIC FIELD AND FORCES

Example

1. A current of  is �owing east to west in a long wire kept in the east-

west direction. Find magnetic �eld in a horizontal plane at a distance of

(i) . North (ii)  south from the wire, and in a vertical plane at a

distance of (iii)  downwards, (iv)  upwards.

Watch Video Solution

10A

10cm 20cm

40cm 50cm

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


2. (i) A pair of stationary and in�nitely long bent wires are aplced in the

XY- plane as shown.The wires carry currents 10 A each. The segment P and

Q are parallel to the Y-axis such as OS =OR = 0.02 m. Find the magnitude

�eld at the origin O 

  

(ii) three long wires carrying 10 A 20 A and 30 A are placed parallel to

each other as shown �eld at P and Q 

https://dl.doubtnut.com/l/_djEQ24ZE0NH5


Watch Video Solution

3. Two long wires carrying same currents in opposite directions are

placed at separation D as shown.Predict variation of magnetic �eld as one

moves from the point O and A 

Watch Video Solution

4. (i) A very long wire carrying a current I is bent at right angles .Find

magnetic �eld at a point lying on a perpendicular to the wire , drawn

through the point of bending at a distance d from it 

(ii) Three long wires carrying same currect are placed as shown Find

https://dl.doubtnut.com/l/_djEQ24ZE0NH5
https://dl.doubtnut.com/l/_5OCA31VjOseg
https://dl.doubtnut.com/l/_wO60RcAaPrx2


magnetic �eld at O. 

Watch Video Solution

5. Evaluate magnitude and direction of magnetic �eld at a point P in the

following cases 

https://dl.doubtnut.com/l/_wO60RcAaPrx2
https://dl.doubtnut.com/l/_bq3CWijC9lAA


  

https://dl.doubtnut.com/l/_bq3CWijC9lAA


`

Watch Video Solution

6. A wire shaped to a regular hexagon of side  carries a current of .

Find the magnetic �eld at the cetre of the hexagon.

Watch Video Solution

2cm 2A

https://dl.doubtnut.com/l/_bq3CWijC9lAA
https://dl.doubtnut.com/l/_3uM47gcVo70l


7. A regular polygon of n sides is formed by bending a wire of total length

 which carries a current i. (a) Find the magnetic �eld B at the centre of

the polygon. (b) By letting  , deduce the expression for the

magnetic �eld at the centre of a circular current.

Watch Video Solution

2πr

n → ∞

8. Figure shows a square loop ABCD with edge length . The resistance of

the wire ABC is  and that of ADC is . Find the magnetic �eld B at the

centre of the loop assuming uniform wires. ` 

Watch Video Solution

a

r 2r

https://dl.doubtnut.com/l/_3uM47gcVo70l
https://dl.doubtnut.com/l/_JoODroItMYkU
https://dl.doubtnut.com/l/_8TvlYLUVNcoe


9. A current path shaped as shown in �gure produces a magnetic �eld at

, the centre of the arc. If the arc subtends an angle of  and the

radius of the arc is , what are the magnitude and direction of the

�eld produced at P if the current is .

Watch Video Solution

P 30∘

0.6m

3.0A

10. Figure shows a current loop having two circular arcs joined by two

radial lines. Find the magnetic �eld B at the centre O. 

https://dl.doubtnut.com/l/_8TvlYLUVNcoe
https://dl.doubtnut.com/l/_ub2SQnEFaKSq
https://dl.doubtnut.com/l/_oCUJeX8u4POQ


Watch Video Solution

11. Calculate the magnetic �eld at point O in each of the following cases: 

 

https://dl.doubtnut.com/l/_oCUJeX8u4POQ
https://dl.doubtnut.com/l/_YsbUvPtkS1ar


 

 

https://dl.doubtnut.com/l/_YsbUvPtkS1ar


 

Watch Video Solution

12. Find the magnitude and direction of magnetic �eld at point O in the

following case 

https://dl.doubtnut.com/l/_YsbUvPtkS1ar
https://dl.doubtnut.com/l/_P1602YXyyVJD


Watch Video Solution

13. Evaluate the magnif=tude and direction of magnetic �eld at point O in

the folloing cases 

https://dl.doubtnut.com/l/_P1602YXyyVJD
https://dl.doubtnut.com/l/_yr0FWRRdJ6N3


Watch Video Solution

14. The magnetic �eld at the centre of the circular loop as shown in Fig.

when a single wire is bent to form a circular loop and also extends to

https://dl.doubtnut.com/l/_yr0FWRRdJ6N3
https://dl.doubtnut.com/l/_RX75EQ9sUj04


form straight sections is 

Watch Video Solution

https://dl.doubtnut.com/l/_RX75EQ9sUj04


15. Find the magnetic �eld at the centre O of the loop shown in the �gure 

Watch Video Solution

16. The resistance of wire  is double of resistance of wire . The

magnetic �eld at  is 

ABC ADC

O

https://dl.doubtnut.com/l/_ygwQxPQ3Fesg
https://dl.doubtnut.com/l/_0xq67Dteqr6R


Watch Video Solution

17. The magnetic �eld B due to a current- carrying circular loop of radius

12cm at its center is . Find the magnetic �eld due to this

loop at a point on the axis at a distance of 5.0 cm from the centre.

Watch Video Solution

0.50 × (10− 4)T

18. Two concentric coil each of radius equal to 2  cm are placed at right

angles to each other. 3 A and 4 A are the currents �owing in each coil,

π

https://dl.doubtnut.com/l/_0xq67Dteqr6R
https://dl.doubtnut.com/l/_FBAzIfqUyrZs
https://dl.doubtnut.com/l/_mDvS2aX4jLsJ


respectively. The magnetic induction in  at the centre of the coils

will be 

Watch Video Solution

Wb/m2

(μ0 = 4π × 10− 7Wb/A − m)

19. Write equation for Ampere's circuital law for the Amperial loop as

shown below 

(Traverse in the direction shown by arrow mark buton it ) 

Watch Video Solution

20. A 0.8 m long solenoid has 800 turns and a �eld density of

 T at its certre .Find the current in the solenoid2.52 × 10− 3

https://dl.doubtnut.com/l/_mDvS2aX4jLsJ
https://dl.doubtnut.com/l/_w0VTdMsd2U7M
https://dl.doubtnut.com/l/_yb8ghYFrtZF8


Watch Video Solution

21. A copper wire having resistance 0.01 ohm in each metre is used to

wind a 400 turn solenoid of radius 1.0 cm and length 20 cm. Find the emf

of a battery which when connected across the solenoid will cause a

magnetic �eld of  T near the centre of the solenoid.

Watch Video Solution

(1.0 × 10− 2)

22. A coil wrapped around a toroid has inner redius of 20.0 cm amd an

outer radius of 25.0 cm .If the wire wrapped makes 800 turns and carries

a current of 12.0 A Fimd the maximum and minimum values of the

magnetic �eld within the toroid ?

Watch Video Solution

23. A long straight wire of radius  carries a steady current . The current

is uniformly distributed across its cross section. The ratio of the magnetis

a i

https://dl.doubtnut.com/l/_yb8ghYFrtZF8
https://dl.doubtnut.com/l/_pu06ExF1Y1w0
https://dl.doubtnut.com/l/_UFdoW8KRnCtg
https://dl.doubtnut.com/l/_d2kvgM085Byl


�eld at  is

Watch Video Solution

(a) /(2) and (2a)

24. A solenoid  long has 4 layers of windings of  turns each. The

radius of the lowest layer is . If the current carried is ,

estimate the magnitude of magnetic �ux density (i) near the centre of the

solenoid on its axis, (ii) near the ends on its axis, (iii) outside the solenoid

near its centre.

Watch Video Solution

50cm 350

1 ⋅ 4cm 6 ⋅ 0A

25. A charged particle of speci�c charge (i.e.,Charge per unit mass 0 0.2

C/kg has velocity  at some instant in a uniform magnetic

�eld  (tesla).Find the acceleration of the particle at this instant

Watch Video Solution

2 î − 3ĵms− 1

5 î + 2ĵ

https://dl.doubtnut.com/l/_d2kvgM085Byl
https://dl.doubtnut.com/l/_aUSZhxZq70lu
https://dl.doubtnut.com/l/_VAls6MUbXilW


26. When a proton has a velocity , it experience a

force  When its velocity is along the z-axis, it

experience a force along the -axis. What is the magnetic �eld?

Watch Video Solution

v = (2 î + 3ĵ) × 106 m

s

F = − (1.28 × 10− 13k̂)

x

27. A charged particle projected in a magnetic �eld 

  

The acceleration of the particle is found to be 

  

�nd the value of 

Watch Video Solution

B = (3 î + 4ĵ) × 10− 2T

a = (xî + 2ĵ)
m

s2

x

28. A magnetic �eld of  exerts a force 

 on a particle having a charge  and

moving in the  plane. Find the velocity of the particle.

Watch Video Solution

(4.0 × 10− 3k̂)T

(4.0 î + 3.0ĵ) × 10− 10N 10− 9C

x − y

https://dl.doubtnut.com/l/_fEF3CUO3myVa
https://dl.doubtnut.com/l/_oH4uyWDAUmPl
https://dl.doubtnut.com/l/_x8kqt71928FZ


Watch Video Solution

29. A charged particle carrying charge  moves with velocity 

 at angle  with x-axis in the xy plane and experience a

force  along the negative z-axis. When the same particle

moves with velocity  along the z-axis, it experiences a force

 in y-direction.  

Find the magnitude of the force .

Watch Video Solution

q = 10μC

v1 = 106ms− 1 45∘

F1 = 5√2mN

v2 = 106ms− 1

F2

F2

30. 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 .  

2.5amperes Iampere

P and Q

P and Q

5metres and 2metres R

4 × 105m/s

x − direction 3.2 × 10− 20N

R I

https://dl.doubtnut.com/l/_x8kqt71928FZ
https://dl.doubtnut.com/l/_A8Ztolp2Kurd
https://dl.doubtnut.com/l/_rosSnHApv5sa


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

current of magnitude  may be placed so that the magnetic

induction at  is zero. 

Watch Video Solution

2.5amperes

R

31. What is the value of  that can be set up at the equator to permit a

proton of speed  to circulate around the earth?  

Watch Video Solution

B

107m/s

[R = 6.4 × 106m, mp = 1.67 × 10− 27kg]

https://dl.doubtnut.com/l/_rosSnHApv5sa
https://dl.doubtnut.com/l/_l2SsQXhKyFUy


32. A proton and  - particle are accelerated with same potential

di�erence and they enter in the region of constant magnetic �eld 

perpendicular to the velocity of particles. Find the ratio of radius of

curvature of  - particle`.

Watch Video Solution

α

B

α

33. A proton is moving along the negative direction of X-axis in a

magnetic �eld directed along the positive direction of Y-axis. The proton

will be de�ected along the negative direction of

Watch Video Solution

34. A beam of protons with a velocity of  enters a uniform

magnetic �eld of 0.3 T. The velocity makes an angle of  with the

magnetic �eld. Find the radius of the helicla path taken by the proton

beam and the pitch of the helix.

Watch Video Solution

4X105ms− 1

60∘

https://dl.doubtnut.com/l/_0FZwPdrP7DrX
https://dl.doubtnut.com/l/_tC4BJQcpON2Q
https://dl.doubtnut.com/l/_RWJ0gQWgplJ4


Watch Video Solution

35. 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 helical 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

36. A beam of protons with a velocity of  enters a uniform

magnetic �eld of 0.3 T. The velocity makes an angle of  with the

magnetic �eld. Find the radius of the helicla path taken by the proton

beam and the pitch of the helix.

Watch Video Solution

4X105ms− 1

60∘

https://dl.doubtnut.com/l/_RWJ0gQWgplJ4
https://dl.doubtnut.com/l/_ZsgKDj4Q2pBG
https://dl.doubtnut.com/l/_s5g4nXwXCyB5


37. A particle of spect�c charge  enters a uniform magnetic �eld

 with velocity  from the origin Find the time

dependence of velocity and position of the particle

  

Watch Video Solution

α

B = − B0k̂ V = v0 î

38. A charged particle  enters uniform magnetic �eld B at angle 

shown in �gure with speed . Find  

(q, m) α

v0

https://dl.doubtnut.com/l/_Lc1hfuCJ2zu2
https://dl.doubtnut.com/l/_dFpQrFxLhVWz


  

a. The angle  at which it leves the magnetic �eld  

b. time spent by the particle in magnetic �eld and 

c. the distance .

Watch Video Solution

β

C

39. A charge particle having charge 2 coulomb is thrown with velocity

 inside a region having  and magnetic �eld . Find the

initial Lorentz force acting on the particle

W t h Vid S l ti

2 î + 3ĵ
→
E = 2ĵ 5k̂

https://dl.doubtnut.com/l/_dFpQrFxLhVWz
https://dl.doubtnut.com/l/_QFQRqcPKbwHw


Watch Video Solution

40. A proton beam passes without deviation through a region of space

where there are uniform transverse mutually perpendicular electric and

magnetic �eld with  and  Then the beam strikes a grounded target.

Find the force imparted by the beam on the target if the beam current is

equal to I .

Watch Video Solution

E B

41. The magnetic �ux density applied in a cyclotron is . What will be

the frequency of electric �eld that must be applied between the dees in

order (a) to accelerate protons (b) -particles? mass of proton

.

Watch Video Solution

3 ⋅ 5T

α

1 ⋅ 67 × 10− 27kg

https://dl.doubtnut.com/l/_QFQRqcPKbwHw
https://dl.doubtnut.com/l/_UrYJuZBzhR6Y
https://dl.doubtnut.com/l/_8Nu18aX30oEu


42. The energy of emergent protons in MeV from a cyclotron having

radius of its dees 1.8 m and applied magnetic �eld 0.7T is

Watch Video Solution

(massofproton = 1.67 × 10− 27  kg)

43. Deuterons in a cyclotron describes a circle of radius . Just

before emerging from the . The frequency of the applied alternating

voltage is . Find,  the magnetic �ux density  the

magnetic �eld  the energy and speed of the deuterons upon

emergence.

Watch Video Solution

32.0cm

D' s

10MHz (a) (i. e. ,

), (b)

44. A wire of length a'a carries a current I along the y-axis.A magnetic �eld

exists given by 

  

Calculate magnetic force in vector from and its magnitude

B = B0(3 î + 2ĵ + k̂)T

https://dl.doubtnut.com/l/_sX1ur6IiFEmQ
https://dl.doubtnut.com/l/_W4xfoIYs8Ecn
https://dl.doubtnut.com/l/_263KlDpLWlte


Watch Video Solution

45. A square of side  is placed in a uniform magnetic �eld 

in a direction perpendicular to the plane of the square inwards. Equal

current  is �owing in the directions shown in �gure. Find the

magnitude of magnetic force on the loop. 

Watch Video Solution

2.0m B = 2.0T

i = 3.0A

46. A straight wire of length 30 cm and mass 60 mg lies in a direction 

east of north.The earth's magnetic �eld at this is horizontal and has a

30∘

https://dl.doubtnut.com/l/_263KlDpLWlte
https://dl.doubtnut.com/l/_zOh02AFoLdnc
https://dl.doubtnut.com/l/_Gsqth7SWEUv6


magnitude of 0.8 G.What current must bre passed through the wire,so

that it may �oat in air ?

Watch Video Solution

47. A straight wire of mass 200 g and length 1.5 m carries a current of 2 A.

It is suspended in mid-air by a uniform horizontal magnetic �eld B. What

is the magnitude of the magnetic �eld? 

Watch Video Solution

https://dl.doubtnut.com/l/_Gsqth7SWEUv6
https://dl.doubtnut.com/l/_GLE94KrDUn2P


48. In the �gure shown a semicircular wire loop is placed in a uniform

magnetic �eld . The plane of the loop is perpendicular to the

magnetic �eld. Current  �ows in the loop in the directions shown.

Find the magnitude of the magnetic force in both the cases  and . The

radius of the loop is 1.0 m 

Watch Video Solution

B = 1.0T

i = 2A

a b

49. A wire, carriying a current I is kept in the x-y plame the curve y -(2 cm)

x=lambda//2`

Watch Video Solution

A sin( x). Amag ≠ ticfieldB ∃ ∈ thez − direction. F ∈ dthemagnitu
2π

λ

https://dl.doubtnut.com/l/_TRzw0ysY41XC
https://dl.doubtnut.com/l/_txLJ5danXN0q


50. A wire PQ of mass 10g is at rest on two parallel metal rails.The

separation betweem the rails is 4.9 cm.A magnetic �eld if 0.80 T is applied

perpendicular to the plane of the rails, directed downwads. The

resisitance of the circuit is slowly decreased. When the resistance to

bleow 10  the wire PQ begins to slide on the rails .Calculate the

coe�cient of friction between the wire and the rails 

Watch Video Solution

Ω

51. The magnetic �eld existing in a region is given by ,

.A square loop edge L carrying a current I is placed

with its parallel to the X and Y-axis Find the net magnetic force

experienced by the loop

B = B0( + )k̂
x

L

x2

L2

https://dl.doubtnut.com/l/_pCGueYvQ7IgG
https://dl.doubtnut.com/l/_M8ZZUfM8oaFe


Watch Video Solution

52. A conducting rod of length l and mass m is moving down a smooth

inclined plane of inclination  with constant i is �owing in the conductor

in a direction perpendicular to paper inwards. A vertically upward

magnetic �eld  exists in space. Then, magnitude of magnetic �eld  is 

Watch Video Solution

θ

→
B

→
B

https://dl.doubtnut.com/l/_M8ZZUfM8oaFe
https://dl.doubtnut.com/l/_FD3UQXd4r6MC


53. Currents of  are passed through two parallel wires  and 

respectively in opposite directions. If the wire  is in�nitely long and the

length of the wire  is 2 metre, the force on the conductor , which is

situated at  distance from  will be

Watch Video Solution

10A, 2A A B

A

B B

10cm A

54. A and B are two in�nitely long straight parallel cinductors C is another

straight of length 1 m parallel to A and B direction of the force

experienced by C 

Watch Video Solution

https://dl.doubtnut.com/l/_wQAKTCf2qViT
https://dl.doubtnut.com/l/_9BYgDxHTzY1B


Watch Video Solution

55. 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  remains suspended due to magnetic repulsion.  

Watch Video Solution

P 50A

Q P Q

0.075N /m 25A Q

P Q

56. 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 �gure. The

https://dl.doubtnut.com/l/_9BYgDxHTzY1B
https://dl.doubtnut.com/l/_w2y8xW5GX2JQ
https://dl.doubtnut.com/l/_56chfIfsu1eN


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

57. Two electrons move parallel to each other with equal speed  the

ratio of magnetic  electric force between them is

Watch Video Solution

' V '

&

https://dl.doubtnut.com/l/_56chfIfsu1eN
https://dl.doubtnut.com/l/_e7ke8embnXNo


58. 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

59. Find the magnitude of magetic moment of the current carrying lop

. Each side of the loop is  long and current in the loop

is   

Watch Video Solution

ABCDEFA 10cm

i = 2.0A

https://dl.doubtnut.com/l/_aiRy1G09UJ0A
https://dl.doubtnut.com/l/_Vt0ogTOiG3Cx


60. In the Bohr model of the hydrogen atom, the electron circuulates

around the nucleus in a path of radius  at a frequency of 

.  

a. What value of magnetic �eld is set up at the centre of the orbit?

b. What is the equivalent magnetic dipole moment?

Watch Video Solution

5 × 10− 11m

6.8 × 1015Hz

61. A square loop  of side of side  carries a current . It is placed

as shown in �gure. Find the magnetic moment of loop. 

OABCO l i

https://dl.doubtnut.com/l/_Vt0ogTOiG3Cx
https://dl.doubtnut.com/l/_uhqf5zXEK7QO
https://dl.doubtnut.com/l/_O5uOeIhKKMYy


Watch Video Solution

62. 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

R = 20

B = 2T xy

i = 1.0A

https://dl.doubtnut.com/l/_O5uOeIhKKMYy
https://dl.doubtnut.com/l/_GawKKRNukkDJ


acting on the loop. 

Watch Video Solution

63. A uniform magnetic �eld of  is established along the positive z-

direction. A rectangular loop of sides  and  carries a current

. What is the torque on the loop in the di�erent cases shown in the

�gure. What is the force on each case? Which case corresponds to stable

3000G

10cm 5cm

12A

https://dl.doubtnut.com/l/_GawKKRNukkDJ
https://dl.doubtnut.com/l/_VLgYlNy8Jjj2


equilibrium? 

Watch Video Solution

64. The coil of a moving coil galvanometer has an e�ective area of

. It is suspended in a magnetic �eld of  .If

the torsional constant of the senpension �bre is Nmdeg^(-1)`.

Then �nd its current sensitivity in degree per microampere

Watch Video Solution

5 × 10− 2m2 2 × 10− 2 Wbm− 2

4 × 10− 9

https://dl.doubtnut.com/l/_VLgYlNy8Jjj2
https://dl.doubtnut.com/l/_XAhfiL08RZho


Check Point

65. A moving coil galvanometer has 100 turns and each turn has an area

. The magnetic �eld produced by the magnet is . The

de�ection in the coil is  radian when a current of  is passed

through it. Find the torsional constant of the suspension wire.

Watch Video Solution

2.0cm2 0.01T

0.05 10mA

66. A current of 0.5 A is passed through the coil of a galvanometer having

500 turns and each turns has an average area of  if a torque

of 1.5 N-m is required for this coil carrying same current to set it parallel

to a magnetic �eld calculate the strength of the magnetic �eld

Watch Video Solution

3 × 10− 4m2

1. Which of the following given the value of magnetic �eld due to small

current elememt accordong to Biot -Savart's law

https://dl.doubtnut.com/l/_oRqtcAhQNEHC
https://dl.doubtnut.com/l/_MijLvk7vEYbk
https://dl.doubtnut.com/l/_eaSy8JLsfNT8


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

iΔl sin θ

r2

μ0

4π

iΔl sin θ

r

μ0

4π

iΔl sin θ

r2

μ0

4π

iΔl sin θ

r3

2. A current  �ows along an in�nitely long straight conductor. If  is

the perpendicular distance of a point from the lower end of the

conductor, then the magnetic induction  is given by

A. 

B. 1/r

C. 

D. 

' I' ' r'

B

1/r2

1/r3

1/√r

https://dl.doubtnut.com/l/_eaSy8JLsfNT8
https://dl.doubtnut.com/l/_nyjHz80NsR5e


Answer: B

Watch Video Solution

3. The strength of the magnetic �eld at a point  near a long straight

current carrying wire is . The �eld at a distance  will be

A. 

B. 

C. 2B

D. 4B

Answer: C

Watch Video Solution

r

B
r

2

B

2

B

4

4. The current is �owing in south direction along a power line. The

direction of magnetic �eld above the power line (neglecting earth's �eld)

https://dl.doubtnut.com/l/_nyjHz80NsR5e
https://dl.doubtnut.com/l/_jCr9W2OJdFVT
https://dl.doubtnut.com/l/_mn6ts3ighymV


is

A. south

B. east

C. north

D. west

Answer: D

Watch Video Solution

5. Two in�nitely long, thin, insulated, straight wires lie in the x-y plane

along the x- and y- axis respectively. Each wire carries a current I,

respectively in the positive x-direction and positive y-direction. The

magnetic �eld will be zero at all points on the straight line:

A. y = x

B. y = -x

C. y = x-1

https://dl.doubtnut.com/l/_mn6ts3ighymV
https://dl.doubtnut.com/l/_o1pS8tYwC46o


D. y = -x+1

Answer: A

Watch Video Solution

6. The magneitc �eld produced at the center of a current carrying circular

coil of radius r, is

A. directly proportional to r

B. inversely proportional to r

C. directly proportional to 

D. inversely proportional to 

Answer: B

Watch Video Solution

r2

r2

https://dl.doubtnut.com/l/_o1pS8tYwC46o
https://dl.doubtnut.com/l/_OfyVSa2M8LMt


7. An arc of a circle of raduis  subtends an angle  at the centre. It

carriers a current . The magnetic �eld at the centre will be

A. 

B. 

C. (mu_(0)i)/(4R)`

D. 

Answer: B

Watch Video Solution

R
π

2

i

μ0i

2R

μ0i

8R

2μ0i

5R

8. A particle carrying a charge equal to  times the charge on an

electron is rotating per second in a circular path of radius . The

value of the magnetic �eld produced at the centre will be (

permeability for vacuum)

A. 

100

0.8metre

μ0 =

10− 7

μ0

https://dl.doubtnut.com/l/_ZmIfOlXPYhjB
https://dl.doubtnut.com/l/_JxrtsjYxWmPb


B. 

C. 

D. 

Answer: B

Watch Video Solution

10− 17μ0

10− 6μ0

10− 7μ0

9. In the �gure shown there are two semicircles of radii  and  in which

a current  is �owing. The magnetic induction at the centre  will be 

r1 r2

i O

https://dl.doubtnut.com/l/_JxrtsjYxWmPb
https://dl.doubtnut.com/l/_ZhbHMmpb1jWu


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(r1 + r2)
μ0i

4

(r1 − r2)
μ0i

4

[ ]
μ0i

4

r1 + r2

r1r2

[ ]
μ0i

4

r1 − r2

r1r2

10. A current of  circulates around a coil of 100 turns and having a

radius equal to . The magnetic �eld set up at the centre of the coil is 

(  weber/amper-metre)

A. 

B. 

C. 

D. 

0.1A

5cm

μ0 = 4π × 10− 7

5π × 10− 5T

8π × 10− 5T

4π × 10− 5T

2π × 10− 5T

https://dl.doubtnut.com/l/_ZhbHMmpb1jWu
https://dl.doubtnut.com/l/_cBiGkiBHa0df


Answer: C

Watch Video Solution

11. A current l �ows through a closed loop as shown in �gure .The

magnetic �eld at the centre O is 

A. 

B. 

C. 

(π − θ + tan θ)
μ0l

2πR

(π − θ + sin θ)
μ0l

2πR

(θ + sin θ)
μ0l

2πR

https://dl.doubtnut.com/l/_cBiGkiBHa0df
https://dl.doubtnut.com/l/_gunhKxRAmVNo


D. None of these

Answer: A

Watch Video Solution

12. A current  ampere �ows in a circular arc of wire whose radius is ,

which subtend an angle  radian at its centre. The magnetic

induction  at the centre is 

A. 

i R

3π/2

B

μ0i

R

https://dl.doubtnut.com/l/_gunhKxRAmVNo
https://dl.doubtnut.com/l/_VjOrqICakuCO


B. 

C. 

D. 

Answer: D

Watch Video Solution

μ0i

2R

2μ0i

R

3μ0i

8R

13. Magnetic �eld due to a ring having n turns at a distance  on its axis

is proportional to (if  radius of ring)

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

x

r =

r

(x2 + r2)

r

(x2 + r2)3 / 2

nr2

(x2 + r2)3 / 2

n2r2

(x2 + r2)
3 / 2

https://dl.doubtnut.com/l/_VjOrqICakuCO
https://dl.doubtnut.com/l/_v5fuWIKcHEzP


14. The ratio of the magnetic �eld at the centre of a current carrying coil

of the radius  and at distance  from centre of the coil and

perpendicular to the axis of coil is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a ' a'

1

√2

√2

1

2√2

2√2

15. A circular current carrying coil has a radius R. The distance from the

centre of the coil on the axis where the magnetic induction will be

 of its value at the centre of the coil is,(1/8)
th

https://dl.doubtnut.com/l/_v5fuWIKcHEzP
https://dl.doubtnut.com/l/_J3A8wNle0fDN
https://dl.doubtnut.com/l/_F1XR4IvihyEo


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√3R

R/√3

(2/√3)R

R/2√3

16. Two concentric circular coils of ten turns each are situated in the same

plane. Their radii are  and  and they carry respectively  and 

ampere current in opposite direction. The magnetic �eld in  at

the centre is

A. 

B. 

C. 

D. 

20 40cm 0.2 0.3

Wb/m3

(35/4)μ0

(μ0 /80)

(7/80)μ0

( )μ0
5

4

https://dl.doubtnut.com/l/_F1XR4IvihyEo
https://dl.doubtnut.com/l/_pt03aEYDyYLg


Answer: B

Watch Video Solution

17. A length of wire carries a steady current. It is �rst bent to form a

circular coil of one turn. The same length is now bent more sharply to

give a loop of two turns of smaller radius. The magentic �eld at the

centre caused by the same current now will be

A. A quarter of its �rst is

B. unaltered

C. four times of ots �rst value

D. two times of its �rst value

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_pt03aEYDyYLg
https://dl.doubtnut.com/l/_bIybrSatCT7D


18. Which of the following �gure shown the magnetic �ux denstiy b at a

distance r from a long straight rod carrying a steady current I ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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


19. In using Ampere's law,to �nd the magnetic �eld inside a straight long

soleniod the loop that is taken is

A. A circular loop in a with the soleniod

B. a rectangular loop in a plane is perpendicular to the axis of the

solenoid

C. A rectangulr loop in a plane containing the axis of the solenoid the

loop being totally within the soleniod

D. A rectangular loop in a plane containing the axis of the soleniod

the loop being partly inside and partly outside it

Answer: D

Watch Video Solution

20. A strong magnetic �eld is applied on a stationary electron. Then the

electron

https://dl.doubtnut.com/l/_5lx92s7xzZxs
https://dl.doubtnut.com/l/_VORBsMRGEKUJ


A. moves in the direction of the �eld

B. moves in an opposite direction of the �eld

C. remains stationary

D. stats sprining

Answer: C

Watch Video Solution

21. A particle of mass m and charge Q moving with a velocity v enters a

region on uniform �eld of induction B Then its path in the region is s

A. (a) Always circular

B. (b) circular, If 

C. (c) circular,If 

D. (d) None of these

Answer: C

v × B = 0

v. B = 0

https://dl.doubtnut.com/l/_VORBsMRGEKUJ
https://dl.doubtnut.com/l/_gslqVK88NcVm


Watch Video Solution

22. An electron is moving on a circular path of radius  with speed  in a

transverse magnetic �eld B. e/m for it will be

A. 

B. 

C. Brv

D. 

Answer: A

Watch Video Solution

r v

r
v

B

v
B

r

v
r

B

23. An electron and a proton with equal momentum enter perpendicularly

into a uniform magnetic �eld, then

A. (a) the path of proton shall be more curved then that of electron

https://dl.doubtnut.com/l/_gslqVK88NcVm
https://dl.doubtnut.com/l/_aILQ7EffGZ2q
https://dl.doubtnut.com/l/_3NKLGGGI2JWP


B. (b) the path of proton shall be less curved then that of electron

C. (c) Both are equally curved

D. (d) path of both will be straight line

Answer: C

Watch Video Solution

24. A charge particle travels along a straight line with a speed v in region

where both electric �eld E and magnetic �eld b are present.It follows that

A.  and the two �eld are perpendicular

B.  and the two �eld are perpendicular

C.  and the two �eld are parallel

D.  and the two �elds are perpendicular

Answer: B

Watch Video Solution

|E| = |B|

|E| = v|B|

|B| = v|E|

|B| = v|E|

https://dl.doubtnut.com/l/_3NKLGGGI2JWP
https://dl.doubtnut.com/l/_Vv2h30mV1Oxt


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

energy are moving in circular trajectors in a constant magnetic �eld. If

 and  denote respectively the radii of the trajectories of these

particles then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

α

rp, rd rα

rα = rp < rd

rα > rd > rp

rα = rd > rp

rp = rd = rα

26. When a charged particle enters a uniform magnetic �eld its kinetic

energy

https://dl.doubtnut.com/l/_Vv2h30mV1Oxt
https://dl.doubtnut.com/l/_F5CazIAKjFz7
https://dl.doubtnut.com/l/_6ByGwi8mJOdo


A. remains constant

B. increases

C. decreases

D. becomes zero

Answer: D

Watch Video Solution

27. A proton of energy  is moving in a circular path in a uniform

magnetic �eld. The energy of an alpha particle moving in the same

magnetic �eld and along the same path will be

A. (a) 4eV

B. (b) 22eV

C. (c) 8eV

D. (d) 6eV

8eV

https://dl.doubtnut.com/l/_6ByGwi8mJOdo
https://dl.doubtnut.com/l/_eOx8WDMjT3ma


Answer: A

Watch Video Solution

28. A charged particle of mass m and charge q describes circular motion

of radius r in a uniform magnetic �eld of strength B the frequency of

revolution is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Bq

2πm

Bq

2πm

2πm

Bq

Bq

2πq

https://dl.doubtnut.com/l/_eOx8WDMjT3ma
https://dl.doubtnut.com/l/_vRcgjnL6Fz1c


29. A proton and an electron both moving with the same velocity v enter

into a region of magnetic �eld directed perpendicular to the velocity of

the particles. They will now move in cirular orbits such that

A. (a) their time periods will be same

B. (b) the time period for proton electron will be higher

C. (c) the time period for electron will be higher

D. (d) their orbital radii will be same

Answer: B

Watch Video Solution

30. If a charged particle is a plane perpendicular to a uniform magnetic

�eld with a time period T Then

A. 

B. 

T 2 ∝ r3

T 2 ∝ r

https://dl.doubtnut.com/l/_bIwWU4kJXUuN
https://dl.doubtnut.com/l/_jmJBJoqtJgr8


C. 

D. 

Answer: D

Watch Video Solution

T ∝ r2

T ∝ r0

31. 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

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_jmJBJoqtJgr8
https://dl.doubtnut.com/l/_Dwjep8EKVJwI


32. Lorentx force can be calculated by using the formula.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

F = q(E + v × B)

F = q(E − v × B)

F = q(E + v. B)

F = q(E × v + B)

33. If a electron velocity is (2hatixx3hatj)

4hatk` then

A. speed of electon will charge

B. path of electron will charge

C. Both (a) and (b)

and it ⊂ jected → amag ≠ ticfield

https://dl.doubtnut.com/l/_Dwjep8EKVJwI
https://dl.doubtnut.com/l/_uALjbHoZ48TI
https://dl.doubtnut.com/l/_OKvMBQtOnPbu


D. None of above

Answer: B

Watch Video Solution

34. A beam of protons with a velocity of  enters a uniform

magnetic �eld of 0.3 T. The velocity makes an angle of  with the

magnetic �eld. Find the radius of the helicla path taken by the proton

beam and the pitch of the helix.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4X105ms− 1

60∘

0.036

0.012m

0.024m

0.048m

https://dl.doubtnut.com/l/_OKvMBQtOnPbu
https://dl.doubtnut.com/l/_3DrcBd3443vE


35. A proton and a deuteron both having the same kinetic energy, enter

perpendicularly into a uniform magnetic �eld . For motion of proton

and deuteron on circular path or radius  and  respectively, the

correct statement is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

B

Rp Rd

Rd = √2Rp

Rd = R9p)/√2

Rd = Rp

Rd = 2Rp

36. If a charged particle at rest experiences no electromagnetic force,

A. electron �eld must be zero

B. magnetic �eld must be zero

https://dl.doubtnut.com/l/_yFc3uSmMfmoG
https://dl.doubtnut.com/l/_p2jFtf6Ywrno


C. electron �eld must be zero

D. None of above

Answer: A

Watch Video Solution

37. if a charged particle projected in a gravity free room de�ects,

A. there must be an electric �eld

B. there must be a magnetic �eld

C. Both �elds cannot be zero

D. None of above

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_p2jFtf6Ywrno
https://dl.doubtnut.com/l/_0YDar0UncRPt


38. 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

39. Which of the follwing particles will have minimum frequency of

revolution when projected with the same velocity perpendicular to a

magnetic �eld?

https://dl.doubtnut.com/l/_sD8V36y7fpxb
https://dl.doubtnut.com/l/_8Kr3Gylp3XDw


A. (a) 

B. (b) Electron

C. (c) Proton

D. (d) 

Answer: A

Watch Video Solution

Li+

He+

40. 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

I

https://dl.doubtnut.com/l/_8Kr3Gylp3XDw
https://dl.doubtnut.com/l/_C820zTGpWeq9


have a tendency to 

A. contract

B. expand

C. move towards +ve X-axis

D. move towards -ve X-axis

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_C820zTGpWeq9


41. Two parallel wires carrying current in the same direction attract each

other while two beams of electrons travelling in the same direction repel

each other. Why?

A. (a) potential di�erence between them

B. (b) mutual inductance between them

C. (c) electric force between them

D. (d) magnetic force between them

Answer: D

Watch Video Solution

42. Two parallel conductors  and  of equal lengths carry currents 

and , respectively, in the same direction. Then

A. A and B will repel each other with same force

B. A and B with attract each other with same force

A B I

10I

https://dl.doubtnut.com/l/_VeTaaw5bX3VJ
https://dl.doubtnut.com/l/_MeAlXGG9tume


C. A will attract B but B will repel A

D. A and B will attract each other with di�erent forces

Answer: B

Watch Video Solution

43. Two thin, long, parallel wires, separated by a distance 'd' carry a

current of 'i' A in the same direction. They will

A. attract each other with a force of 

B. repel each other with a force of 

C. attract each other with a force of 

D. repel each other with a force of 

Answer: C

Watch Video Solution

μ0i/2πd2

μ0i
2 /2πd2

μ0i/2πd

μ0i/2πd

https://dl.doubtnut.com/l/_MeAlXGG9tume
https://dl.doubtnut.com/l/_pbkjEBHAB02T
https://dl.doubtnut.com/l/_sJTgo6M97iho


44. Two long conductors, separated by a distance  carry current 

 in the same direction . They exert a force  on each other. Now

the current in one of them is increased to two times and its direction is

reversed . The distance is also increased to . The new value of the force

between them is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

d

I1 and I2 F

3d

−
F

3

F

3

2F
3

−2F
3

45. Currents of  are passed through two parallel wires  and 

respectively in opposite directions. If the wire  is in�nitely long and the

10A, 2A A B

A

https://dl.doubtnut.com/l/_sJTgo6M97iho
https://dl.doubtnut.com/l/_RncdcI1cBHjt


length of the wire  is 2 metre, the force on the conductor , which is

situated at  distance from  will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

B B

10cm A

8 × 10− 5N

4 × 10− 5N

4 × 10− 7N

8 × 10− 7N

46. The force between two long parallel wires A and B carrying current is

. The conductors are 0.01 m apart. If the current in conductor

A is twice that of conductor B, then the current in the conductor B would

be

A. 

B. 

0.004Nm− 1

5A

50A

https://dl.doubtnut.com/l/_RncdcI1cBHjt
https://dl.doubtnut.com/l/_6e0xHMYOqv5K


C. 

D. 

Answer: C

Watch Video Solution

10A

100A

47. A metallic loop is placed in a magnetic �eld. If a current is passed

through it, then

A. (a) the ring will feel a force of attraction

B. (b) the ring will feel a force of repulsion

C. (c) it will move to and fro about its centre of gravity

D. (d) None of above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_6e0xHMYOqv5K
https://dl.doubtnut.com/l/_kvSmyec2e3qU
https://dl.doubtnut.com/l/_URM9VTETeZdt


48. A current carrying loop is placed in a uniform magnetic held. The

torque acting on it does not depend upon

A. shape of the loop

B. area of the loop

C. number of turns in the loop

D. strength of the current

Answer: A

Watch Video Solution

49. Current  is carried in a wire of length . If the wire is turned into a

circular coil, the maximum magnitude of torque in a given magnetic �eld

 will be

A. 

B. 

i L

B

L2B2

2

L2B

2

https://dl.doubtnut.com/l/_URM9VTETeZdt
https://dl.doubtnut.com/l/_5yGaUXwfkQBV


C. 

D. 

Answer: C

Watch Video Solution

L2iB

4π

L2B

4π

50. A circular coil of  and radius  carries a current of . It is

placed in a uniform magnetic �eld of . Find the torque acting on

the coil when the magnetic �eld is applied (a) normal to the plane of the

coil (b) in the plane of coil. Also �nd out the total force acting on the coil.

A. a. 31.4 Nm

B. b. 3.14 Nm

C. c.. 0.314 Nm

D. d. zero

Answer: D

W t h Vid S l ti

20turns 10cm 5A

0 ⋅ 10T

https://dl.doubtnut.com/l/_5yGaUXwfkQBV
https://dl.doubtnut.com/l/_ySvmVm8pV2Lp


Watch Video Solution

51. The pole pieces of the magnet used in a pivoted coil galvanometer are

A. plane surfaces of a bar magnetic

B. plane surfaces of a horse-shoe magnet

C. cylindrical surfaces of a bar magnet

D. cylindrical sufaces of a horse-shoe magnet

Answer: D

Watch Video Solution

52. In a moving coil galvanometer, the de�ection of the coil q is related to

the electrical current i by the relation

A. 

B. 

I ∝ tan θ

I ∝ θ

https://dl.doubtnut.com/l/_ySvmVm8pV2Lp
https://dl.doubtnut.com/l/_L8Bb4nbtDyNC
https://dl.doubtnut.com/l/_j12cZqKXbLu3


C. 

D. 

Answer: B

Watch Video Solution

I ∝ θ2

I ∝ √θ

53. In order to increase the sensitivity of a moving coil galvanometer, one

should decrease

A. the strength of its magnet

B. the torsional constant of its suspension

C. the number of turns in its coil

D. the area of its coil

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_j12cZqKXbLu3
https://dl.doubtnut.com/l/_PXuNDoV6J2AZ
https://dl.doubtnut.com/l/_vw8iPHFTbh8b


Taking It Together

54. Two galvanometers A and B require 3 mA and 5 mA respectively to

produce the same de�ection of  division. Then

A. A is more sensitive than B

B. B is more sensitive than A

C. A and B are equally sensitive

D. sensitiveness of B is 5/3 times of that of A

Answer: A

Watch Video Solution

i0

1. Biot-Savart law indicates that the moving electrons (velocity  )

produce a magnetic �eld  such that

A. a. B is perpendicular to v

→
v

→
B

https://dl.doubtnut.com/l/_vw8iPHFTbh8b
https://dl.doubtnut.com/l/_4zdk69dBRr9s


B. b. B is parallel to v

C. c. it obeys inverse cube law

D. D. it is along the line joining the electron and point of observation

Answer: A

Watch Video Solution

2. A current �ows in a conductor from east to west. The direction of the

magnetic �eld at a points above the conductor is

A. towards north

B. towards south

C. towards east

D. towards west

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4zdk69dBRr9s
https://dl.doubtnut.com/l/_iYj7yPsL8vwR


3. In a cyclotron, a charged particle

A. undergoes acceleration all the time

B. speeds up between the does because of the magnetic �els

C. speeds up in a dee

D. slows down within a dee and speeds up between dees

Answer: A

Watch Video Solution

4. An electron is projected with uniform velocity along the axis of a

current carrying long solenoid. Which of the following is true?

A. The electron will be accelerated along the axis

B. The electron path will be circular about the axis

https://dl.doubtnut.com/l/_iYj7yPsL8vwR
https://dl.doubtnut.com/l/_SAzqGnf54b0V
https://dl.doubtnut.com/l/_oFmEPRRv8plE


C. The electron will experience a force at  to the axis and hence

execute a helical path

D. The electron will continue to move with uniform velocity along the

axis of the solenoid

Answer: D

Watch Video Solution

45∘

5. A proton is moving along the negative direction of X-axis in a magnetic

�eld directed along the positive direction of Y-axis. The proton will be

de�ected along the negative direction of

A. (a) X-axis

B. (b) Y-axis

C. (c) Z-axis

D. (d) None of these

https://dl.doubtnut.com/l/_oFmEPRRv8plE
https://dl.doubtnut.com/l/_tg3m0PAT83qW


Answer: C

Watch Video Solution

6. Let  denote the dimensional formula of the permittivity of the

vacuum, and  that of the permeability of the vacuum. If 

,

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

[ε0]

[μ0]

M = mass, L = ≤ n > h, T = time and I = e ≤ ctriccurrent

ɛ0 = [M − 1L− 3T 2I]

ɛ0 = [M − 1L− 3T 4I 2]

μ0 = [MLT − 2I − 2]

μ0 = [ML2T − 1I]

https://dl.doubtnut.com/l/_tg3m0PAT83qW
https://dl.doubtnut.com/l/_z5x1I3AshMjQ


7. In a coaxial, straight cable, the central conductor and the outer

conductor carry equal currents in opposite directions. The magnetic �eld

is zero.

A. outside the cable

B. inside the inner conductor

C. inside the outer conductor

D. in between the two conductors

Answer: A

Watch Video Solution

8. A current  carrying circular loop of radius  is placed in the 

plane with centre at the origin. Half of the loop with  is now bent

so that is now lies in the  plane

A. a. The magnitude of magnetic moment now diminishes

− R XY −

x > 0

Y Z −

https://dl.doubtnut.com/l/_Ze8xZdLzFmEA
https://dl.doubtnut.com/l/_Ys4OQGgqePqg


B. b. The magnetic moment does not change

C. c. The magnetic of B at (0,0,z), z gt R increases

D. d. The magnitude of B at (0,0,z), z gt gt R is unchanged

Answer: A

Watch Video Solution

9. A particle of charge  and mass  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

q m r

ω

ω q

ω q m

q m

ω m

https://dl.doubtnut.com/l/_Ys4OQGgqePqg
https://dl.doubtnut.com/l/_m2Tg1vv7Y3RH


Watch Video Solution

10. The maximum energy of a deuteron coming out a cyclotron is 20 MeV.

The maximum energy of proton that can be obtained from this

acceleration is

A. 10 MeV

B. 20 MeV

C. 30 MeV

D. 40 MeV

Answer: D

Watch Video Solution

11. A long thin hollow metallic cylinder of radius  has a current 

ampere. The magnetic induction  -away from the axis at a distance 

from the axis varies as shown in

'R' i

'B' r

https://dl.doubtnut.com/l/_m2Tg1vv7Y3RH
https://dl.doubtnut.com/l/_uJKKqUivgtfe
https://dl.doubtnut.com/l/_QOdlR0EdgGX6


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

12. In hydrogen atom, an electron is revolving in the orbit of radius 

with . Magnetic �eld produced at the centre

of the orbit is

0.53Å

6.6 × 1015rotations/second

https://dl.doubtnut.com/l/_QOdlR0EdgGX6
https://dl.doubtnut.com/l/_V28sWAAKAPMz


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.125Wb/m2

1.25Wb/m2

12.5Wb/m2

125W
b

m2

13. A particle of charge  and velocity v passes unde�ected through a

space with non-zero electric �eld E and magnetic �eld B. The unde�ecting

conditions will hold, if

A. signs of both q and E are reversed

B. signs of both q and B are reversed

C. Both B and E are changed in magnitude but keeping the product of

B and E �xed

D. Both B and E are doubled in magnitude

q

https://dl.doubtnut.com/l/_V28sWAAKAPMz
https://dl.doubtnut.com/l/_L6J2LpG4MGQX


Answer: C

Watch Video Solution

14. The magnetic �eld at the centre of a circular coil of radius  carrying

current  is . The �eld at the centre of another coil of radius  carrying

same current  is . The ratio  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r

l B1 2r

l B2
B1

B2

1/2

1

2

4

https://dl.doubtnut.com/l/_L6J2LpG4MGQX
https://dl.doubtnut.com/l/_2d3Kesm4wfAp


15. Three long straight wires ,  and  are carrying current as shown in

�gure. Then the resultant force on  is directed 

A. towards A

B. towards C

C. perpendicular to the plane of paper and outward

D. Perpendicular to the plane of paper and inward

Answer: A

Watch Video Solution

A B C

B

https://dl.doubtnut.com/l/_6SRWR7NOiUuI
https://dl.doubtnut.com/l/_KJMVQ82KDb6o


16. A wire of length 2 m carrying a current of 1 A is bend to form a circle.

The magnetic moment of the coil is (in )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Am2

2π

π/2

π/4

1/π

17. A current carrying conductor of length  is bent into two loops one by

one. First loop has one turn of wire and the second loop has two turns of

wire. Compare the magnetic �elds at the centre of the loops

A. 

B. 

l

B' = 4B

4B' = B

https://dl.doubtnut.com/l/_KJMVQ82KDb6o
https://dl.doubtnut.com/l/_PV3lCWoDwa8s


C. 

D. 

Answer: A

Watch Video Solution

2B' = B

B' = 2B

18. Two charged particles traverse identical helical paths in a completely

opposite sense in a uniform magnetic �eld 

A. a. They have equal z-components of moment

B. b. They must have equal charges

C. c. They necessarily represent a particles, anti-particle pair

D. d. The charge to mass ratio satisfy 

Answer: D

Watch Video Solution

→
B = B0K̂

( )
1

+ ( )
2

= 0
e

m

e

m

https://dl.doubtnut.com/l/_PV3lCWoDwa8s
https://dl.doubtnut.com/l/_D6wSn5I5I7Zp


19. When a certain length of wire is turned into one circular loop, the

magnetic induction at the centre of coil due to some current �owing is

 If the same wire is turned into three loops to make a circular coil, the

magnetic induction at the center of this coil for the same current will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

B1

B1

9B1

3B1

27B1

20. A long solenoid carrying a current I is placed with its axis vertical as

shown in the �gure. A particle of mass m and charge q is released from

the top of the solenoid. Its acceleration is (g being acceleration due to

https://dl.doubtnut.com/l/_D6wSn5I5I7Zp
https://dl.doubtnut.com/l/_mpwKZ6sRa9If
https://dl.doubtnut.com/l/_zSlpZMaLKw5l


gravity) 

A. greater than g

B. less than g

C. equal to g

D. None of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_zSlpZMaLKw5l


21. A proton moves at a speed  in a region of constant

magnetic �eld of magnitude B = 0.05 T. The direction of the proton when

it enters this �eld is  to the �eld. When you look along the

direction of the magnetic �eld, then the path is a circle projected on a

plane perpendicular to the magnetic �eld. How far will the proton move

along the direction of B when two projected circles have been

completed?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v = 2 × 106m/s

θ = 30∘

4.35m

0.209m

2.82m

2.41m

https://dl.doubtnut.com/l/_zSlpZMaLKw5l
https://dl.doubtnut.com/l/_Lavb2XVUlglU


22. 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. 

D. zero

Answer: D

Watch Video Solution

qv
μ0i

2a

qv
μ0i

2πa

qv
μ0i

a

23. A particle of mass  and charge  moves with a constant velocity 

along the positive  direction. It enters a region containing a uniform

magnetic �eld  directed along the negative  direction, extending from 

m q v

x

B z

https://dl.doubtnut.com/l/_MxwD4llUpioU
https://dl.doubtnut.com/l/_RwbDtr7u1kci


 to . The minimum value of  required so that the particle can

just enter the region  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = a x = b v

x > b

qpB/m

q(b − a)B/m

qaB/m

q(b + a)B/2m

24. A proton of mass  kg charge  is projected

in xy-plane with a speed of  at an angle of  to the X-axis. If

a uniform magnetic �eld of 0.14 T is applies along the Y-axis, then the

path of the proton is

A. a circle of radiuis 0.2 m and time period 

B. a circle of radius 0.1 m and time period 

1.67 × 10− 27 1.6 × 10− 19C

2 × 106m/s 60∘

π × 10− 7s

2π × 10− 7s

https://dl.doubtnut.com/l/_RwbDtr7u1kci
https://dl.doubtnut.com/l/_4rp4weug17xu


C. a helix of radius 0.07 m and time period 

D. a helix of radius 0.14 m and time period 

Answer: C

Watch Video Solution

0.5 × 10− 6s

1.0 × 10− 7s

25. An equilateral triangle of side length  is formed from a piece of wire

of uniform resistance. The current  is as shown in �gure. Find the

magnitude of the magnetic �eld at its centre . 

A. 

B. 

C. 

D. zero

Answer: D

W t h Vid S l ti

l

I

O

√3μ0I

2πl

3√3μ0I

2πl

μ0I

2πl

https://dl.doubtnut.com/l/_4rp4weug17xu
https://dl.doubtnut.com/l/_Dbv0I6MDCccu


Watch Video Solution

26. An in�nitely long conductor is bent into a circle as shown in �gure. It

carries a current I ampere and the radius of loop is R metre. The magnetic

induction at the centre of loop is 

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

(π + 1)
μ02I

4πR

(π − 1)
μ02I

4πR

(π + 1)
μ0I

8πR

https://dl.doubtnut.com/l/_Dbv0I6MDCccu
https://dl.doubtnut.com/l/_McDcuYcICXmN
https://dl.doubtnut.com/l/_ZpDbIR0waOgg


27. Magnetic �eld produced at the point O due to current �owing in an

in�nite wire shaped as shown in the �gure is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μ0I

4πR

−
μ0I

4R

μ0I

4πR

−
μ0I

4R

μ0I

2πR

+
μ0I

4R

μ0I

4πR

https://dl.doubtnut.com/l/_ZpDbIR0waOgg
https://dl.doubtnut.com/l/_z4XzMBHgASGE


28. Two identical coils carry equal currents have a common centre and

their planes are at right angles to each other. The ratio of the magnitude

of the resulatant magnetic �eld at the centre and the �eld due to one coil

is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2: 1

1: 1

1: √2

√2: 1

29. A circular �exible loop of wire of radius r carrying a current I is placed

in a uniform magnetic �eld B . If B is doubled, then tension in the loop

A. remains unchanged

https://dl.doubtnut.com/l/_z4XzMBHgASGE
https://dl.doubtnut.com/l/_XvcZioU9eQZD


B. is doubled

C. is halved

D. becomes 4 times

Answer: B

Watch Video Solution

30. An electron moves in a circular orbit with a uniform speed .It

produces a magnetic �eld  at the centre of the circle. The radius of the

circle is proportional to

A. 

B. 

C. 

D. 

Answer: C

v

B

B

v

v

B

√
v

B

√
B

v

https://dl.doubtnut.com/l/_XvcZioU9eQZD
https://dl.doubtnut.com/l/_3FxOwRsGLjde


Watch Video Solution

31. Two wires of same length are shaped into a square and a circle. If they

carry same current, ratio of the magnetic moment is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2: π

π : 2

π : 4

4: π

32. Two particles  and  with equal charges, after being accelerated

throuhg the same potential di�erence, enter a region of uniform

magnetic �eld and describe circular paths of radii  and  respectively.

The ratio of the mass of  to that of  is

X Y

R1 R2

X Y

https://dl.doubtnut.com/l/_3FxOwRsGLjde
https://dl.doubtnut.com/l/_v4kc8u3kRBUB
https://dl.doubtnut.com/l/_BaqG5W93fDfz


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

((
R1

(R2)1 / 2

R2

R1

( )
2

R1

R2

(
R1

R2

33. Two long thin wires ABC and DEF are arranged as shown in Fig. They

carry equal currents I as shown. The magnitude of the magnetic �eld at O

https://dl.doubtnut.com/l/_BaqG5W93fDfz
https://dl.doubtnut.com/l/_sXQJbpqqu75l


is 

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

μ0I

4πr

μ0I

2πr

μ0I

2√2πr

https://dl.doubtnut.com/l/_sXQJbpqqu75l


34. A circular conductor of uniform resistance per unit length, is

connected to a battery of 4 V. The total resistance of the conductor is

. The net magnetic �eld at the centre of the conductor is 

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

4ohm

μ0

2

8μ0

3

2μ0

https://dl.doubtnut.com/l/_VWX6kuWhx00W


35. Figure shows, three long straight wires parallel and equally speed

with identical currents. Then, the force acting on each wire due to the

other is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Fa > Fb > Fc

Fb > Fc > Fa

Fc > Fa > Fb

Fb > Fa > Fc

36.  and  are parallel conductors of equal length carrying currents 

 and  respectively. Distance between  and  is . Distance

A, B C

I, I 2I A B x

https://dl.doubtnut.com/l/_VWX6kuWhx00W
https://dl.doubtnut.com/l/_43gZvad0dSCr
https://dl.doubtnut.com/l/_mv0l9DA7n7Qf


between  and  is also .  is the force exerted by  on  and  is

the force exerted by  on  choose the correct answer  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B C x F1 B A F2

B C

F1 = 2F2

F2 = 2F1

F1 = F2

F1 = − F2

https://dl.doubtnut.com/l/_mv0l9DA7n7Qf


37. Three long, straight and parallel wires are arranged as shown in Fig.

The forces experienced by 10 cm length of wire Q is 

A. N towards the right

B. N towards the left

C. N towards the right

D. N towards the left

Answer: C

Watch Video Solution

1.4 × 10−4

1.4 × 10−4

2.6 × 10−4

2.6 × 10−4

https://dl.doubtnut.com/l/_KWByA6WWJvlH


38. A current of  ampere is �owing in a wire of length . A force of

 acts on it when it is placed in a uniform magnetic �eld of  tesla. The

angle between the magnetic �eld and the direction of the current is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10 1.5m

15N 2

30∘

45∘

60∘

90∘

39. 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

+x

+y

−y

https://dl.doubtnut.com/l/_DIPyLgxhHhiZ
https://dl.doubtnut.com/l/_CScdVf7rTjZy


A. positive ions de�ect towards +y- direction and negative ions-y-

direction

B. all ions de�ect towards +y-direction

C. all ions de�ect towards -y-direction

D. positive ions de�ect towards -z-direction and negative ions towards

-z -direction

Answer: C

Watch Video Solution

40. 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

A. 

B. 

v = v0

B = B0

B = 2B0, v = 2v0

B = 2B0, v = v0

https://dl.doubtnut.com/l/_CScdVf7rTjZy
https://dl.doubtnut.com/l/_tVATIaEKpCyA


C. Both are correct

D. Both are wrong

Answer: A

Watch Video Solution

41. The rectangular coil of area A is in a �eld B. Find the torque about the

Z-axis when the coil lies in the position shown and carries a current I. 

https://dl.doubtnut.com/l/_tVATIaEKpCyA
https://dl.doubtnut.com/l/_Q6cbui0jSBRd


A. IAB in negative Z-axis

B. IAB in positive Z-axis

C. 2IAM in positive Z-axis

D. 2IAB in negative Z-axis

Answer: B

Watch Video Solution

42. In hydrogen atom, the electron is making  around

the nucleus in an orbit of radius . The magnetic moment `(A-m^(2))

will be

A. 

B. 

C. 

D. 

6.6 × 1015rev/sec

0.528A

1 × 10− 15

1 × 10− 10

1 × 10− 23

1 × 10− 27

https://dl.doubtnut.com/l/_Q6cbui0jSBRd
https://dl.doubtnut.com/l/_eqbj2vWoxQbO


Answer: C

Watch Video Solution

43.   

Two in�nitely long conductors carrying equal currents are shaped as

shown. The short sectins are all of equal lengths. The point P is located

symmetrically with respect to the two conductors. The magnetic �led at

due to any one conductor is B. The total �eld at P is

A. zero

B. B

https://dl.doubtnut.com/l/_eqbj2vWoxQbO
https://dl.doubtnut.com/l/_EqCldRbusHPf


C. 

D. 

Answer: A

Watch Video Solution

√2B

44. A particle of mass m and having a positive charge q is projected from

origin with speed  along the positive X-axis in a magnetic �eld B = 

, where  is a positive constant. If the particle passes through

(0,y,0), then y is equal to

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

v0

−B0K̂ B0

−
2mv0

qB0

mv0

qB

−
mv0

qB

2mv0

qB0

https://dl.doubtnut.com/l/_EqCldRbusHPf
https://dl.doubtnut.com/l/_GTWt6Mkpzde3


Watch Video Solution

45. A 100 turns coil shown in �gure carries a current of 2 amp in a

magnetic �eld . The torque acting on the coil is  

A.  tending to rotate the side AD out of the page

B.  tending to rotate the side AD into of the page

C.  tending to rotate the side AD out of the page

D.  tending to rotate the side AD into of the page

Answer: A

Watch Video Solution

B = 0.2Wb/m2

0.32N − m

0.32N − m

0.0032N − m

0.0032N − m

https://dl.doubtnut.com/l/_GTWt6Mkpzde3
https://dl.doubtnut.com/l/_N1n9DVdMVysB
https://dl.doubtnut.com/l/_yh9o8EqTfAUI


46.  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

C.  and  ions will su�er same de�ection

D. All ions will su�er the same de�ection

Answer: A::C

Watch Video Solution

H + , He+ and O+ +

H + , He+ and O2 +

1aμ, 4aμ and 16aμ

H +

O2 +

He+ O2 +

47. A battery is connected between two points  on the

circumference of a uniform conducting ring of radius  and resistance  .

One of the arcs  of the ring subtends an angle  at the centre . The

value of the magnetic induction at the centre due to the current in the

ring is

A and B

r R

AB θ

https://dl.doubtnut.com/l/_yh9o8EqTfAUI
https://dl.doubtnut.com/l/_LzN8JB8tPlC9


A. proportional to 

B. inversely proportional to r

C. zero, only if 

D. zero for all values of 

Answer: D

Watch Video Solution

2(180∘ − θ)

θ = 180∘

θ

48. A circular loop which is in the form of a major arc of a constant

magnetic �eld B is applied in the vertical direction such that the magnetic

lines of forces go into the plane. If R is the radius of circle and it carries a

current I in the clockwise direction, then the force on the loop will be 

https://dl.doubtnut.com/l/_LzN8JB8tPlC9
https://dl.doubtnut.com/l/_DtkftFvhqp9d


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

BIR tanα

2BIR cos(α/2)

2BIR sin(α/2)

49. Two protons are projected simultaneously from a �xed point with the

same velocity v into a region, magnetic there exists a uniform magnetic

�eld. The magnetic �eld strength at B and it si perpendicular to the initial

direction of v. One proton starts at time t=0 and another proton at

. The separation between them at time  (where, m and

q are the mass and charge of proton), will be approximately

A. 

B. 

t =
πm

2qB
t =

πm

qB

2
mv

qB

√2mv

qB

https://dl.doubtnut.com/l/_DtkftFvhqp9d
https://dl.doubtnut.com/l/_qWafqIvOgCAl


C. 

D. 

Answer: B

Watch Video Solution

mv

qB

mv

2qB

50. A disc of radius R rotates with constant angular velocity  about its

own axis. Surface charge density of this disc varies as , where r is

the distance from the centre of disc. Determine the magnetic �eld

intensity at the centre of disc.

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

ω

σ = αr2

μ0αωR
3

μ0αωR
3

6

μ0αωR
3

8

μ0αωR
3

3

https://dl.doubtnut.com/l/_qWafqIvOgCAl
https://dl.doubtnut.com/l/_TdjF421CaEJw


Watch Video Solution

51. A rigid circular loop of radius  and mass  lies in the  plane of

a �at table and has a current  �owing in it. At this particular place. The

Earth's magnetic �eld . The value of  so that the loop

starts tilting is 

A. a.

B. b. 

C. c. 

D. d. 

Answer: B

Watch Video Solution

r m XY −

I

→
B = Bxi + Bzk I

:

mg

πr√B2
x + B2

z

mg

πrBx

mg

πrBz

mg

πr√BxBz

52. Two circular coils 1 and 2 are made from the same wire but the radius

of the 1st coil is twice that of the 2nd coil. What is the ratio of potentail

https://dl.doubtnut.com/l/_TdjF421CaEJw
https://dl.doubtnut.com/l/_sNpwrQAL8KC6
https://dl.doubtnut.com/l/_O42HC3OwfLLj


di�erence applied across them so that the magnetic �eld at their centres

is the same?

A. a. 3

B. b. 4

C. c. 6

D. d. 2

Answer: B

Watch Video Solution

53. 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

https://dl.doubtnut.com/l/_O42HC3OwfLLj
https://dl.doubtnut.com/l/_0poJtn0V52H8


table is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mg

πr2B

mg

πrB

mg

2πrB

πrB

mgl

https://dl.doubtnut.com/l/_0poJtn0V52H8


54. A charged particle of speci�c charge s moves unde�ected through a

region of space containing mutually perpendicular and uniform electric

and magnetic �elds, E and B. When the �eld E is switched o�, the particle

will move in a circular path of radius

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

E

BS

ES

B

ES

B2

E

B2S

55. The coil of a moving coil galvanometer has an e�ective area of 4x

. It is suspended in a magnetic �eld of 5x  Wb . If de�ection in

10− 2

m2 10− 2 m− 2

https://dl.doubtnut.com/l/_0poJtn0V52H8
https://dl.doubtnut.com/l/_NHEWtdzdjsis
https://dl.doubtnut.com/l/_UrunFO5PLTnZ


the galvanometer coil is 0.2 rad when a current of 5 mA is passed through

it, then

A. torsional constant is 

B. current sensitivity is  

C. torsional constant is   

D. current sensitivity is  

Answer: A::B

Watch Video Solution

5 × 10− 5N − m  rad− 1

40rad A− 1

3 × 10− 3 N − m  rad− 1

40deg A− 1

56. A large metal sheet carries an electric current along its surface.

Current per unit length is  . Magnetic �eld near the metal sheet is. 

A. 

λ

λμ0

https://dl.doubtnut.com/l/_UrunFO5PLTnZ
https://dl.doubtnut.com/l/_3nMvoX8wv0mD


B. 

C. 

D. 

Answer: B

Watch Video Solution

λμ0

2

λμ0

2π

μ0

2πλ

57. Let current  be �owing in each part of a wire frame as shown in

Fig. 1.138. The frame is a combination of two equilateral triangles ACD and

CDE of side 1 m. It is placed in uniform magnetic �eld  acting

perpendicular to the plane of frame. The magnitude of magnetic force

acting on the frame is 

i = 2A

B = 4T

https://dl.doubtnut.com/l/_3nMvoX8wv0mD
https://dl.doubtnut.com/l/_ju040j1narcd


 

The pithc of the helical path followed by the particle is p. The radius of

the helix will be

A. 24 N

B. zero

C. 16 N

D. 8 N

https://dl.doubtnut.com/l/_ju040j1narcd


Answer: A

Watch Video Solution

58. A conducting stick of length 2L and mass m is moving down a smooth

inclined plane of inclination  with constant speed 5m/s. A current 2A

is �owing in the conductor perpendicular to the paper inwards. A

vertically upward magnetic �eld B exists in space there. The magnitude of

magnetic �eld B is 

A. 

B. 

60∘

mg

4L

mg

L

https://dl.doubtnut.com/l/_ju040j1narcd
https://dl.doubtnut.com/l/_4X7tYteDVfz3


C. 

D. 

Answer: C

Watch Video Solution

√3mg

4L

√3mg

2L

59. A charge q is moving with a velocity  m/s at a point in a

magentic �eld and experiences a force  N. If the charge

is moving with a voloctiy  m/s at the same point then it

experiences a force  N. The magnetic induction B at

that point is

A. 

B. 

C. 

D. 

Answer: A

v1 = 1 î

F = q[ − ĵ + 1k̂]

v2 = ĵ

F2 = q(1 î − 1k̂)

( î + ĵ + k̂)Wb/m2

( î − ĵ + k̂)Wb/m2

( − î + ĵ − k̂)Wb/m2

( î + ĵ − k̂)Wb/m2

https://dl.doubtnut.com/l/_4X7tYteDVfz3
https://dl.doubtnut.com/l/_jttTtBQluNHo


Watch Video Solution

60. A square frame of side  carries a current produces a �eld  at its

centre. The same current is passed through a circular loop having same

perimeter as the square. The �eld at its centre is , the ratio of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

l B

B' B/B'

8

π2

8√2

π2

16

π2

16

√2π2

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

 A square loop of edge l and carrying a current I, is
→
B = B0(1 + )

→
k .

x

l

https://dl.doubtnut.com/l/_jttTtBQluNHo
https://dl.doubtnut.com/l/_PI8pgAj6bvQx
https://dl.doubtnut.com/l/_MvUFGRBLQxks


placed with its edges parallel to the x-y axes. Find the magnitude of the

net magnetic force experienced by the loop.

A. 

B. zero

C. 

D. 

Answer: C

Watch Video Solution

2B0Il

B0Il

4B0Il

62. Two straight in�nitely long current carrying wires are kept along Z-axis

at the coordinates (0,a,0) and (0, -a, 0) respectively, as shown in the �gure.

The current in each of the wire is equal and along negative Z-axis (into

the plane of the paper). 

https://dl.doubtnut.com/l/_MvUFGRBLQxks
https://dl.doubtnut.com/l/_NdIqCScdsqCc


 

The variation of magnetic �eld on the X-axis will be approximately

A. 

B. 

C. 

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


D. 

Answer: D

Watch Video Solution

63. In the following �gure a wire bent in the form of a regular polygon of

 sides is inscribed in a circle of radius . Net magnetic �eld at centre will

be 

n a

https://dl.doubtnut.com/l/_NdIqCScdsqCc
https://dl.doubtnut.com/l/_02empII1Lrnk


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan.
μ0i

2πa

π

n

tan.
μ0ni

2πa

π

n

μ0 tan.
2

π

ni

a

π

n

64. A wires PQRS carrying a current I runs along three edges of a cube of

side l as shown in �gure. There exists a uniform magnetic �eld of

magnitude B along one of the sides of cube. The magnitude of the force

https://dl.doubtnut.com/l/_02empII1Lrnk
https://dl.doubtnut.com/l/_YCZhdjkK8IyA


acting on the wire is 

A. zero

B. 

C. 

D. 2Ilb

Answer: C

Watch Video Solution

√3IB

√2IlB

https://dl.doubtnut.com/l/_YCZhdjkK8IyA


65. The magnetic �eld at the centre of square of side a is 

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

√2μ0

πa

√2μ0I

3πa

2

3

μ0I

a

66. A straight rod of mass m and lenth  is suspended from the identical

spring as shown in the �gure The spring stretched by a distance of 

due to the weight of the wire The circuit has total resistance  When the

L

x0

R

https://dl.doubtnut.com/l/_Bxm99znII6Oz
https://dl.doubtnut.com/l/_buHj9QnoFejI


magnetic �eld perpendicular to the plane of the paper is switched on,

springs are observed to extend further by the same distance The

magnetic �eld strength is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2mgR

LE

mgR

LE

mgR

2LE

mgR

E

https://dl.doubtnut.com/l/_buHj9QnoFejI


67. A particle of speci�c chage  is projected from the

origin towards positive x-axis with a velocity of 10  in a uniform

magnetic �eld  The velocity V of the particle after time 

 s will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

q/m = πC /kg

m/s

B = − 2K̂ T .

t = 1/6

(5 î + 5√3ĵ)m/s

10ĵm/s

(5√3 î + 5ĵ)m/s

−10ĵm/s

68. A charged particle enters into a uniform magnetic �eld with velocity

 perpendicular to it , the length of magnetic �eld is , where 

 is the radius of the circular path of the particle in the �eld .The

magnitude of charge in velocity of the particle when it comes out of the

v0 x = R
√3

2

R

https://dl.doubtnut.com/l/_csHFoDdjlofb
https://dl.doubtnut.com/l/_DF5IY09WkzHi


�eld is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2v0

v0

2

√3v0

2

v0

https://dl.doubtnut.com/l/_DF5IY09WkzHi


69. A proton moving with a constant velocity passes through a region of

space without any changing its velocity. If  and  represent the electric

and magnetic �elds, respectively. Then, this region of space may have

A. E = 0, B = 0

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

E B

E = 0, B ≠ 0

E ≠ 0, B = 0

E ≠ 0, B ≠ 0

70. Figure shows three cases: in all case the circular part has radius r and

straight ones are in�nitely long. For the same current the ratio of �eld B

https://dl.doubtnut.com/l/_DF5IY09WkzHi
https://dl.doubtnut.com/l/_CCBQeGKtlH2F
https://dl.doubtnut.com/l/_uFgmIyeY2hU6


at centre P in the three case  is  

A. 

B. 

C. 

D. `(-(pi)/(2)-1):((pi)/(2)-(1)/(4)):((3pi)/(4)+(1)/(2))

Answer: A

Watch Video Solution

B1 :B2 :B3

( − ) : ( ) :( − )
π

2

π

2

3π

4

1

2

( − + 1) : ( + 1) :( − )
π

2

π

2

3π

4

1

2

− : : 3
π

2

π

2

π

4

https://dl.doubtnut.com/l/_uFgmIyeY2hU6


71. A non - popular loop of conducting wire carrying a current  is placed

as shown in the �gure . Each of the straighrt sections of the loop is of the

length . The magnetic �eld due to this loop at the point 

points in the direction 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

I

2a P (a, 0, a)

( − ĵ + k̂)
1

√2

( − ĵ + k̂ + î)
1

√3

( î + ĵ + k̂)
1

√3

( î + k̂)
1

√2

https://dl.doubtnut.com/l/_xmp5eebwL4jQ


Watch Video Solution

72. A rectangular loop consists of N closed wrapped turns and has

dimendions . 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 X-axis when current  in the direction

shown. The torque acting on the loop is 

A. 

B. 

C. 

a × b

B = B0 i = i0

−
4Ni0abB0 ĵ

5

4Ni0abB0 î

5

− ĵ
4Ni0abB0J

3

https://dl.doubtnut.com/l/_xmp5eebwL4jQ
https://dl.doubtnut.com/l/_Cds48Ggi7TTL


D. 

Answer: A

Watch Video Solution

−2Ni0abB0 ĵ

5

73. A particle of charge -q and mass m enters a uniform magnetic �eld B (

perpendicular to paper inwards) P with a velocity  at an angle  and

leaves the free at Q with velocity v at angle  as shown in �gure. The 

v0 α

β

https://dl.doubtnut.com/l/_Cds48Ggi7TTL
https://dl.doubtnut.com/l/_Q09O06B5jRhr


A. 

B. 

C. 

D. particle remains in the �eld for time 

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

Watch Video Solution

α = β

v = v0

PQ =
2mv0 sinα

Bq

t =
2m(π − α)

Bq

74. 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. 

Mg

niL

Mg

2niL

Mg

4niL

2Mg

niL

https://dl.doubtnut.com/l/_Q09O06B5jRhr
https://dl.doubtnut.com/l/_5z0zKIBKsx19


Answer: B

Watch Video Solution

75. A long straight wire along the - axis carries a current  in the

negative  . The magnetic vector �eld  at a point having

coordinates (x,y) in the  plane is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z I

z − direction
→
B

Z = 0

μ0I(yî − xĵ)

2π(x2 + y2)

μ0I(xî + yĵ)

2π(x2 + y2)

μ0I(xĵ − yî)

2π(x2 + y2)

μ0I(xî − yĵ)

2π(x2 + y2)

https://dl.doubtnut.com/l/_5z0zKIBKsx19
https://dl.doubtnut.com/l/_HoAxsoGQ5X91


Assertion And Reason

1. Assertion Two in�nitely long wires  and  carry unequal currents both

in inward direction. 

  

Then, there is only point (excluding the ponts at in�nity), where net

magnetic �eld is zero. 

Reason That point lies between points  and .

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: b

A B

A B

https://dl.doubtnut.com/l/_WfnDUyRFRx5t


Watch Video Solution

2. Assertion When a charged particle moves perpendicular to a uniform

magnetic �eld then its momentum remains constant. 

Reason Magnetic force acts perpendicular to the velocity of the particle.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_WfnDUyRFRx5t
https://dl.doubtnut.com/l/_HNuh4MoxSu5B


3. Assertion If a charged particle is pronected in a region, where  is

perpendicular to velocity of projection, then the net force acting on the

particle is independent orf its mass. 

Reason The particle is performing uniform circular motion and force

acting on it is .

A. (a)If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. (b)If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

C. (c)If Assertion is true but Reason is false.

D. (d)If Assertion is false but Reason is true.

Answer: c

Watch Video Solution

B

mv2

r

https://dl.doubtnut.com/l/_cqB1sntD8jYH


4. Assertion If a charged particle enters from outside in uniform magnetic

�eld, then it will keep on rotating in a circular path. 

Reson Magnetic force is always perpendicular to velocity vector.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: d

Watch Video Solution

5. Assertion An particle and a deuteron having same kinetic energy

enter in a uniform magnetic �eld perpendicular to the �eld. Then, radius

α −

https://dl.doubtnut.com/l/_kRxAKEfPGPMl
https://dl.doubtnut.com/l/_tjUUkfmcIe74


of circular path of particle will be more. 

Reason  ratio of an particle is more than the  ratio of a

deuteron.

A. (a)If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. (b)If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

C. (c)If Assertion is false and Reason is false.

D. (d)If Assertion is false but Reason is true.

Answer: d

Watch Video Solution

α −

q

m
α −

q

m

6. Assertion A charged particle is rotating in a circular path in uniform

magnetic �eld. Then, plane of circle is perpendicular to the magnetic �eld.

Reason Circular motion is a two-dimensional motion.

https://dl.doubtnut.com/l/_tjUUkfmcIe74
https://dl.doubtnut.com/l/_Ms3RvjGjZdaS


A. (a)If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. (b)If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

C. (c)If Assertion is true but Reason is false.

D. (d)If Assertion is false but Reason is true.

Answer: b

Watch Video Solution

7. Assertion In a uniform magnetic �eld , if velocity of a charged

particle is  at t = 0, then it can have the velocity  at some other

instant. 

Reason In uniform magnetic �eld, acceleration of a charged particle is

always zero.

B = B0k̂

v0 î v0 ĵ

https://dl.doubtnut.com/l/_Ms3RvjGjZdaS
https://dl.doubtnut.com/l/_97o4D143X1Bu


A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: c

Watch Video Solution

8. Assertion If velocity of charged particle in a uniform magnetic �eld at

some instant is  and at some other instant is ,

then 

 

Reason Magnetic force cannot change velocity of a charged particle.

(a1 î − a2 ĵ) (b1 î + b2 ĵ)

a2
1 + a2

2 = b2
1 + b2

2

https://dl.doubtnut.com/l/_97o4D143X1Bu
https://dl.doubtnut.com/l/_LLnxL1WnT5Gw


A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: c

Watch Video Solution

9. Assertion In non-uniform magnetic �eld speed of a charged particle

varies. 

Reason Work done by magnetic force on a charged particle is always zero.

A. (a) If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_LLnxL1WnT5Gw
https://dl.doubtnut.com/l/_0Isy51NLw3tY


B. (b) If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

C. (c) If Assertion is true but Reason is false.

D. (d) If Assertion is false but Reason is true.

Answer: d

Watch Video Solution

10. Assertion Path of a charged particle in uniform magnetic �eld cannot

be a parabola, if no other forces (other than magnetic force) are acting

on the particle. 

Reason For parabolic path, a constant acceleration is required.

A. If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not correct

explanation of Assertion.

https://dl.doubtnut.com/l/_0Isy51NLw3tY
https://dl.doubtnut.com/l/_4sBqFgxeu6yD


C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: b

Watch Video Solution

11. Assertion A beam of electron can pass unde�ected through a region of

E and B. 

Reason Force on moving charged particle due to magnetic �eld may be

zero in some cases.

Watch Video Solution

12. Assertion If the path of a charged particle in a region of uniform

electric and magnetic �eld is not a circle, then its kinetic energy may

remain constant. 

Reason In a combined electric and magnetic �eld region a moving charge

https://dl.doubtnut.com/l/_4sBqFgxeu6yD
https://dl.doubtnut.com/l/_dMCIgWGbmvQv
https://dl.doubtnut.com/l/_U1VCWTMk5apw


experiences a net force 

 where symbols have their usual meanings.

Watch Video Solution

F = qE + q(V × B),

13. Assertion Maganetic �eld (B) and electric �eld (E) are present in a this

region. Net force on a charged particle in this region is zero , if 

  

Reason E/B has the dimensions of velocity.

Watch Video Solution

E = B × v

14. Assertion three in�nitely long current carrying wires have equal

currents and they are equally spaced. The magnitude of magnetic force

on all three is same. 

https://dl.doubtnut.com/l/_U1VCWTMk5apw
https://dl.doubtnut.com/l/_w4rvmN0E2alf
https://dl.doubtnut.com/l/_AJle7aOBiSil


  

Reason Net force on wire-2 is zero.

Watch Video Solution

15. Assertion Upper wire shown in �gure is �xed. At a certain distance

x,lower wire can remain in equilibrium. 

https://dl.doubtnut.com/l/_AJle7aOBiSil
https://dl.doubtnut.com/l/_VuibZiYYh7kO


  

Reason The above equilibrium of lower wire is stable equilibrium.

Watch Video Solution

16. Assertion A �exeble wire loop of irregular shape carrying current when

placed in a uniform external magnetic �eld acquires a circular shape. 

Reason For a given perimeter circular shape is having the greatert area.

Watch Video Solution

17. Assertion At the centre of a circular current carrying loop , there is

an in�nitely long straight of the circle. Then magnetic force of attraction

between two is zero. 

Reason Magnetic �eld of  at centre is inwards, parallel to .

h id l i

(I1)

I1 I2

https://dl.doubtnut.com/l/_VuibZiYYh7kO
https://dl.doubtnut.com/l/_9EkfdGXeNP59
https://dl.doubtnut.com/l/_TAd6DqFQ7xZk


Watch Video Solution

18. Assertion Net torque in the current carrying loop placed in a uniform

magnetic �eld (pointing inwards) is zero. 

  

Reasonl Magnetic moment (M) is inwards.

Watch Video Solution

19. Assertion A charged particle is rotating in a circle. Then magnetic �eld

(B) at centre of circle and magnetic moment (M) produced by motion of

https://dl.doubtnut.com/l/_TAd6DqFQ7xZk
https://dl.doubtnut.com/l/_Z4tfYT2JwlY5
https://dl.doubtnut.com/l/_A1pPYAwbbcaZ


charged particle are parallel to each other. 

  

Reason M and B are always parallel to each other.

Watch Video Solution

20. Assertion : Increasing the current sensitivity of a glavanometer

necessarily increases the voltage sensitivity. 

Reason : Voltage sensitivity is inversely proportional to current sensitivity.

Watch Video Solution

https://dl.doubtnut.com/l/_A1pPYAwbbcaZ
https://dl.doubtnut.com/l/_BTkty7eEOGX7


Match The Following

1. A charged particle enters in a uniform magnetic �eld perpendicular to

it. Now match the following two columns. 

Watch Video Solution

2. Four particles -particle, deuteron and electron and a  ion enter

in a transverse magnetic �eld perpendicular to it with same kinetic

energy. Their paths are as shown in �gure. Now match the following two

α CI −

https://dl.doubtnut.com/l/_wcyZjk6GpxD5
https://dl.doubtnut.com/l/_nMVIkmom1kk3


columns. 

Watch Video Solution

3. A charged particle is rotating in uniform circular motion in a uniform

magnetic �eld . Let r= radius of circule, v= speed of particle k = kinetic

energy, a= magnitude of acceleration , p= magnitude of linear momentum,

=speci�c charge and  angular speed. then match the= α
q

m
ω =

https://dl.doubtnut.com/l/_nMVIkmom1kk3
https://dl.doubtnut.com/l/_eSOuP2vfT7M2


following two columns. 

Watch Video Solution

4. A square current carrying loop abcd is palced near an in�nitely long

another current carrying wire ef. Now, match the following two columns. 

https://dl.doubtnut.com/l/_eSOuP2vfT7M2
https://dl.doubtnut.com/l/_d5QWFBKTLTjf


Medical Entrance S Gallery

Watch Video Solution

1. A long wire carries a steady curent . It is bent into a circle of one turn

and the magnetic �eld at the centre of the coil is . It is then bent into a

circular loop of  turns. The magnetic �eld at the centre of the coil will be

B

n

https://dl.doubtnut.com/l/_d5QWFBKTLTjf
https://dl.doubtnut.com/l/_JD7j3u9OttuA


A. nB

B. 

C. 

D. 

Answer: b

Watch Video Solution

n2B

2nB

2n2B

2. An electron is moving in a circular path under the in�uence fo a

transerve magnetic �eld of . If the value of  is 

. The frequency of revolution of the electron is

A. 

B. 

C. 

D. 

3.57 × 10− 2T e/m

1.76 × 10141C /kg

1GHz

100MHz

62.8MHz

6.28MHz

https://dl.doubtnut.com/l/_JD7j3u9OttuA
https://dl.doubtnut.com/l/_8scZNb8yhM5H


Answer: a

Watch Video Solution

3. A square 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 

A. 

B. 

C. 

ABCD I2

XY I1

μ0Ii

2π

2μ0IiL

3π

μ0IiL

2π

https://dl.doubtnut.com/l/_8scZNb8yhM5H
https://dl.doubtnut.com/l/_BLZx0skuNsqR


D. 

Answer: d

Watch Video Solution

2μ0Ii

3π

4. A long staright wire of radius  carries a steady current . The curent is

unifromly distributed over its cross-section. The ratio of the magnetic

�elds  and  , at radial distances  and  respectively from the axis

of the wire is:

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

a I

B B'
a

2
2a

1

2

1

4

1

4

https://dl.doubtnut.com/l/_BLZx0skuNsqR
https://dl.doubtnut.com/l/_UCwCvC8wrVTp


5. A wire carrying current  has the shape as shown in the adjoining

�gure. Linear parts of the wire are very long and parallel to X-axis while

semicicular portion of radius  is lying in  plane. Magnetic �eld at

point  is 

A. 

B. 

C. 

D. 

I

R Y − Z

O

B = (πî + 2k̂)
μ0

4π

I

R

B = (πî − 2k̂)
μ0

4π

I

R

B = (πî + 2k̂)
μ0

4π

I

R

B = (πî − 2k̂)
μ0

4π

I

R

https://dl.doubtnut.com/l/_B4TjWPEooQjC


Answer: c

Watch Video Solution

6. An electron moving in a circular orbit of radius  makes  rotation per

second. The magnetic �eld produced at the centre has magnitude

A. 

B. zero

C. 

D. 

Answer: d

Watch Video Solution

r n

μ0ne

2πr

μ0n
2e

r

μ0ne

2r

7. Consider the circular loop having current I nad with central point O. the

magnetic �eld at the central point O is 

https://dl.doubtnut.com/l/_B4TjWPEooQjC
https://dl.doubtnut.com/l/_utd2jVJTyeS1
https://dl.doubtnut.com/l/_ypTIb2rYsytW


A. a.  acting downward

B. b.  acting downward

C. c.  acting downward

D. d.  acting downward

Answer: b

Watch Video Solution

2μ0i

3πR

5μ0i

12R

6μ0i

11R

3μ0i

7R

https://dl.doubtnut.com/l/_ypTIb2rYsytW


8. A proton is projected with a speed of  horizontally from

east to west. A uniform magnetic �eld  of strength  T exists

in the vertically upward direction(a) �nd the force on the proton just

after it is projected. (b) what is the acceleration produced?

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

3X106ms− 1

→
B 2.0X10− 3

11.6 × 1011m/s2

17.4 × 1011m/s

5.8 × 1011m/s2

2.9 × 1011m/s2

9. The magnetic �eld at the centre of a circular coil carrying current I

ampere is B. It the coil is bent into smaller circular coil of n turns then its

magnetic �eld at the centre is B, the ratio between B' and B is

https://dl.doubtnut.com/l/_rBCqGlwFyqhQ
https://dl.doubtnut.com/l/_TbcyLmfnwmrG


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1: 1

n : 1

n2 : 1

(n + 1) : 1

10. Two parallel wires are carrying electric currents of equal magnitude

and in the same direction. They

A. (a) attract each other

B. (b) repel each other

C. (c) lean towards each other

D. (d) Neither attract nor repel each other

Answer: a

https://dl.doubtnut.com/l/_TbcyLmfnwmrG
https://dl.doubtnut.com/l/_cog3ZybO5C0H


Watch Video Solution

11. The variation of magnetic �eld (B) due to circular coil as the distance X

varies is shown in the graph. Which of the following is false 

A. Points A and A' are known as points of zero curvature

B. B varies linearly with X at points A and A'

https://dl.doubtnut.com/l/_cog3ZybO5C0H
https://dl.doubtnut.com/l/_81IM56IhGSoa


C.  at points A and A'

D.  at points A and A'

Answer: c

Watch Video Solution

= 0
dB

dt

= 0
d2B

dt2

12. Two particles  and  with equal charges, after being accelerated

throuhg the same potential di�erence, enter a region of uniform

magnetic �eld and describe circular paths of radii  and  respectively.

The ratio of the mass of  to that of  is

A. 

B. 

C. 

D. 

Answer: b

W t h Vid S l ti

X Y

R1 R2

X Y

√R1 /R2

R1 /R2

(R1 /R2)2

(R2 /R1)2

https://dl.doubtnut.com/l/_81IM56IhGSoa
https://dl.doubtnut.com/l/_IaEWgc7eAKVo


Watch Video Solution

13. There is a ring of radius r having linear charge density  and rotating

with a uniform angular velocity  the magnetic �eld produced by this

ring at its own centre would be

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

λ

ω.

λω2

2 − μ0

μ0λ
2ω

√2

μ0λω

2

μ0λ

2ω2

14. Two particles A and B having equal charges , after being

accelerated through the same potential di�erences, enter a region of

+6C

https://dl.doubtnut.com/l/_IaEWgc7eAKVo
https://dl.doubtnut.com/l/_0NAjRWIbCHdb
https://dl.doubtnut.com/l/_TXvFwH1EMCN2


uniform magnetic �eld and describe circular paths of radii  and 

respectively. The ratio of mass of A to that of B is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

2cm 3cm

1/3

1/2

4/9

9/5

15. A proton beam enters magnetic �eld of  normally. If the

speci�c charge of the proton is  and its velocity is  then

the radius of the circle described will be

A. 100 m

B. 0.1 m

C. 1 m

10− 4Wb/m2

1011C /kg 109m/s

https://dl.doubtnut.com/l/_TXvFwH1EMCN2
https://dl.doubtnut.com/l/_GAT9NqzkkwQt


D. 10 m

Answer: a

Watch Video Solution

16. Cyclotron is used to accelerate

A. (a) Only negatively charged particles

B. (b) neutron

C. (c) Both positively and negatively charged particles

D. (d) Only positively charged particles

Answer: d

Watch Video Solution

17. Two parallel beams of positrons moving in the same direction will

https://dl.doubtnut.com/l/_GAT9NqzkkwQt
https://dl.doubtnut.com/l/_35Gask4kaFh1
https://dl.doubtnut.com/l/_LieTK5T288Ud


A. (a) not interact with each other

B. (b) repel each other

C. (c) attract each other

D. (d) be de�ected normal to the plane containing two beams

Answer: c

Watch Video Solution

18. Two concentric coils each of radius equal to  are placed at right

angles to each other  are the currents �owing in

each coil respectively. The magnetic induction in  at the centre

of the coils will be 

A. 

B. 

C. 

2πcm

3ampere and 4ampere

weber/m2

(μ0 = 4π × 10− 7Wb/A. m)

5 × 10− 5

12 × 10− 5

7 × 10− 5

https://dl.doubtnut.com/l/_LieTK5T288Ud
https://dl.doubtnut.com/l/_akcyqtdsLttV


D. 

Answer: a

Watch Video Solution

10− 5

19. A conducting loop is placed in a uniform magnetic �eld with its plane

perpendicular to the �eld. An emf is induced in the loop if

A. it is translated parallel to itself

B. it is rotated about one of its diameters

C. it is rotated about its own axis which is parallel to the �eld

D. the loop is deformed from the original shape

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_akcyqtdsLttV
https://dl.doubtnut.com/l/_Zr3mvby9kDoN


20. A solenoid has length , radius 1 cm and 400 turns of wire. If a

current fo 5 A is passed through this solenoid, then what is the magnetic

�eld inside the solenoid?

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

0.4m

6.28 × 10− 4T

6.28 × 10− 3T

6.28 × 10− 7T

6.28 × 10− 6T

21. A toroid having 200 turns carries a current of 1A. The average radius of

the toroid is 10 cm. the magnetic �eld at any point in the open space

inside the toroid is

A. 4 × 10− 3T

https://dl.doubtnut.com/l/_9KOq44wyrtjD
https://dl.doubtnut.com/l/_m2v5nvFMHYeP


B. zero

C. 

D. 

Answer: b

Watch Video Solution

0.5 × 10− 3T

2 × 10− 3T

22. 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  

(iii) , towards east  

(iv) , upward

A. 

a0

v0 3a0

ma0

e
2ma0

ev0
ma0

e
2ma0

ev0

west up
ma0

e

2ma0

ev0

https://dl.doubtnut.com/l/_m2v5nvFMHYeP
https://dl.doubtnut.com/l/_QOzPJeC0Bbs7


B. 

C. 

D. 

Answer: b

Watch Video Solution

west down
ma0

e

2ma0

ev0

east up
ma0

e

3ma0

ev0

east down
ma0

e

3ma0

ev0

23. The magnetic �eld due to a current carrying circular loop of radius 3

cm at a point on the axis at a distance of 4cm from the centre is .

What will be its vlue at the centre of loop?

A. 

B. 

C. 

D. 

Answer: b

54μT

200μT

250μT

125μT

75μT

https://dl.doubtnut.com/l/_QOzPJeC0Bbs7
https://dl.doubtnut.com/l/_1OchdEXiEZTN


Watch Video Solution

24. Two identical conducting wires  are placed at right

angles to each other. The wire  carries an electric current

 carries a current . The magnetic �eld on a point lying at a

distance  from O, in a direction perpendicular to the plane of the wires 

, will be given by

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

AOB and COD

AOB

I1 and COD I2

d

AOB and COD

( )
μ0

2πd

I1

I2

(I1 + I2)
μ0

2πd

(I 2
1 − I 2

2 )
μ0

2πd

(I 2
1 + I 2

2 )
1 / 2μ0

2πd

https://dl.doubtnut.com/l/_1OchdEXiEZTN
https://dl.doubtnut.com/l/_aVxCnpOdY4h2


25. A proton of mass m and charge q is moving in a plane with kinetic

energy E. if there exists a uniform magnetic �eld B, perpendicular to the

plane motion. The proton will move in a circular path of radius

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

3Em
qB

√2Em
qB

√Em

2qB

√2Eq

qB

26. If the velocity of charged particle has both perpendicular and parallel

components while moving through a magnetic �eld ,then what is the

path following by a charged particle?

A. Circular

https://dl.doubtnut.com/l/_8qbYd9DcEMlA
https://dl.doubtnut.com/l/_lfB7qIOF3MLW


B. Ellipatical

C. Linear

D. Helical

Answer: d

Watch Video Solution

27. A charged particle (charge q) is moving in a circle of radius R with

uniform speed v. 

The associated magnetic momment  is given by

A. 

B. 

C. 

D. 

Answer: c

μ

v2R
1

2

qvR
1

4

vqR
1

2

q2vR
1

2

https://dl.doubtnut.com/l/_lfB7qIOF3MLW
https://dl.doubtnut.com/l/_WHNQpvIydvSI


Watch Video Solution

28. A charged particle of mass  and charge  travels on a circular path

of radius  that is perpendicular to a magnetic �eld . The time takeen by

the particle to complete one revolution is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

m q

r B

2μmq

B

2πq2B

m

2πqB

m

2πm

qB

29. 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)

R

B

μ0

https://dl.doubtnut.com/l/_WHNQpvIydvSI
https://dl.doubtnut.com/l/_70s0gLkJWbbI
https://dl.doubtnut.com/l/_Ek5AIAsyOiKv


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

BR2

2πμ0

2πBR3

μ0

BR2

2πμ0

2πBR2

μ0

30. In cyclotron for a given magnet radius of the semicircle traced by

positive ion is directly proportional to (where v= velocity of positive ion)

A. 

B. 

C. 

D. 

Answer: c

v− 2

v− 1

v

v2

https://dl.doubtnut.com/l/_Ek5AIAsyOiKv
https://dl.doubtnut.com/l/_exFKZOHWE9B2


Watch Video Solution

31. A strong magnetic �eld is applied on a stationary electron. Then the

electron

A. remains stationary

B. spins about its own axis

C. moves in the direction of the �eld

D. moves perpendicular to the direction of the �eld

Answer: a

Watch Video Solution

32. An electron in a circular orbit of radius 0.05 mm performs 

the magnetic moment due to this rotation of electron is 

A. 

1016rev/s.

( ∈ A − m2).

2.16 × 10− 23

https://dl.doubtnut.com/l/_exFKZOHWE9B2
https://dl.doubtnut.com/l/_1mXnWtjC1KcY
https://dl.doubtnut.com/l/_LgcxCkNRhvtr


B. 

C. 

D. 

Answer: d

Watch Video Solution

3.21 × 10− 22

3.21 × 10− 24

1.26 × 10− 23

33. A circular coil of radius  turns carries a current 1A. What is

the magnetic moment of the coil?

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

10cmand100

3.142 × 104A − m2

104A − m2

3, 142A − m2

3A − m2

https://dl.doubtnut.com/l/_LgcxCkNRhvtr
https://dl.doubtnut.com/l/_4XlUiuZC1tUv


34. Two long conductors, separated by a distance  carry current 

 in the same direction . They exert a force  on each other. Now

the current in one of them is increased to two times and its direction is

reversed . The distance is also increased to . The new value of the force

between them is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

d

I1 and I2 F

3d

−2F

F

3

−
2F
3

−
F

3

35. A charged particle experience magnetic force in the presence of

magnetic �eld. Which of the following statement is correct?

https://dl.doubtnut.com/l/_4XlUiuZC1tUv
https://dl.doubtnut.com/l/_RpQRNHTrEqZT
https://dl.doubtnut.com/l/_PPfgjHabj1Wp


A. the particle is moving and magnetic �eld is perpendicular to the

velocity

B. The particle is moving and magnetic �els is parallel to the velocity

C. The particle is stationary and magnetic �eld is perpendicular to the

velocity

D. The particle is stationary and magnetic �eld is parallel to the

velocity

Answer: a

Watch Video Solution

36. The rartio  of magnetic dipole moment to that of the

angular momentum of an electron of mass  and charge  coulomb in

Bohr's orbit of hydrogen atom is

A. 

B. 

(inS1units)

mkg e

e

m

m

e

https://dl.doubtnut.com/l/_PPfgjHabj1Wp
https://dl.doubtnut.com/l/_zYIFtm2VoIbU


C. 

D. 

Answer: d

Watch Video Solution

2m

e

e

2m

37. A wire of length l meter carrying current i ampere is bent in form of

circle. Magnetic moment is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

L2I 2

4π

LI

4π

L2I

4π

LI

4π

https://dl.doubtnut.com/l/_zYIFtm2VoIbU
https://dl.doubtnut.com/l/_jMqYUqbplHr9
https://dl.doubtnut.com/l/_FJm7ZV0zTjsi


38. A long conducting wire carrying a current I is bent at ( see

�gure). The magnetic �eld B at a point P on the right bisector of bending

angle at a distance d from the bend is 

 is the permeability of free space)  

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

120∘

(μ0

2μ0I

2πd

μ0I

2πd

μ0I

√3πd
√3μ0I

2πd

https://dl.doubtnut.com/l/_FJm7ZV0zTjsi


Watch Video Solution

39. A current loop in a magnetic �eld: 

(1.)experiences a torque whether the �eld is uniform or non-uniform in all

orientetions 

(2.)can be in equilibirium in one orientation 

(3.)can be equibilirium in two orientations, both the equibilirium states

are unstable 

(4.)can be in equilibirium in two orientations, one stable while other is

unstable

A. experiences a torque whether the �eld is uniform or non-uniform in

all orientations

B. can be in equilibrium in one orientations

C. can be equilibrium in two orientations, both the equilibrium states

are unstable

D. can be in equilibrium in two orientations one stable while the other

is unstable

https://dl.doubtnut.com/l/_FJm7ZV0zTjsi
https://dl.doubtnut.com/l/_CBeYFPcSFkZc


Answer: d

Watch Video Solution

40. A proton and helium nucleus are shot into a magnetic �eld at right

angles to the �eld with same kinetic energy. Then the ratio of their radii is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

1: 1

1: 2

2: 1

1: 4

41. Two charged particles have charges and masses in the ratio  and 

 respectively. If they enter a uniform magnetic �eld and move with the

2: 3

1: 4

https://dl.doubtnut.com/l/_CBeYFPcSFkZc
https://dl.doubtnut.com/l/_alLpxLfXeW0J
https://dl.doubtnut.com/l/_8W54ZenNTqaN


same velocity then the ratio of their respective time periods of

revolutions is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

3: 8

1: 4

3: 5

1: 6

42. A metal rod of length l cuts across a uniform magnetic �eld B with a

velocity v. If the resistance of the circuit of which the rod forms a part is r,

then the force required to move the rod is

A. 

B. 

C. 

B2l2v

r

Blv

r

B2lv

r

https://dl.doubtnut.com/l/_8W54ZenNTqaN
https://dl.doubtnut.com/l/_SaWKMFZB8WbC


D. 

Answer: a

Watch Video Solution

Blv2

r

43. A current of 2 A is made to �ow through a coil which has only one

turn. The magnetic �eld produced at the centre is

the radius of the coil is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

4π × 10− 6Wb/m2.

0.0001m

0.01m

0.1m

0.001m

https://dl.doubtnut.com/l/_SaWKMFZB8WbC
https://dl.doubtnut.com/l/_DRdQJHsC30n2
https://dl.doubtnut.com/l/_Vxn1P05GXnSA


44. A long straight wire is carrying a current of 12 A . The magnetic �eld at

a distance of 8 cm is 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

(μ0 = 4π × 10− 7NA2)

2 × 10− 4wb/m2

3 × 10− 5Wb/m2

4 × 10− 4Wb/m2

4 × 10− 5Wb/m2

45. The magnetic �eld at a point on the axis of a long solenoid having 5

turns per cm length when a current of 0.8 A �ows through it is

A. 

B. 

5.024 × 10− 8Wb/m2

6.024 × 10− 8Wb/m2

https://dl.doubtnut.com/l/_Vxn1P05GXnSA
https://dl.doubtnut.com/l/_Fz6M06pRzi7V


C. 

D. 

Answer: a

Watch Video Solution

7.024 × 10− 8Wb/m2

8.024 × 10− 8Wb/m2

46. In the diagram  are the strength of the currents in the loop and

straight conductors respectively  the net magnetic �eld

at the centre O is zero . Then the ratio of the currents in the loop and the

I1, I2

OA = AB = R.

https://dl.doubtnut.com/l/_Fz6M06pRzi7V
https://dl.doubtnut.com/l/_RcnG4a8iMhTn


straight conductor is 

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

π

2π

1

π

1

2π

https://dl.doubtnut.com/l/_RcnG4a8iMhTn


47. The adjacent �gure shows, the cross-section of a long rod with its

length perpendicular to the plane of the paper. It carries constant current

�owing along its length.  respectively respresent the

magnetic �elds due to the current in the rod at points  lying at

di�erent separations from the centre O as shown in the �gure. which of

the following shall hold true? 

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

B1, B2, B3andB4

1, 2, 3and4

B1 > B2 ≠ 0

B2 > B3 ≠ 0

B1 = B2 = B3 ≠ 0

B2 > B4 ≠ 0

https://dl.doubtnut.com/l/_RcnG4a8iMhTn
https://dl.doubtnut.com/l/_9uaqRbaZQvsp


48. Two straight wires each 10 cm long are parallel to one another and

separated by 2 cm. when the current �owing in them is 30 A and 40 A

respectively then the force experienced by either of the wires is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

1.2 × 10− 3N

12 × 10− 3N

11.2 × 10− 3N

10.2 × 10− 3N

49. A conductor of length 5 cm is moved paralllel to itself with a speed of

, perpendicular to a uniform magnetic �eld of  the

induced emf generated is

A. 

2m/s 10− 3Wb/m2.

2 × 10− 3V

https://dl.doubtnut.com/l/_sGiDu4Ro5dT6
https://dl.doubtnut.com/l/_BPjZpDJS0iV8


B. 

C. 

D. 

Answer: c

Watch Video Solution

1 × 10− 3V

1 × 10− 4V

2 × 10− 4V

50. On meter length of wires carriers a constant current. The wire is bent

to from a circular loop. The magnetic �eld at the centre of this loop is .

The same is now bent to form a circular loop of smaller radius to have

four turns in the loop. The magnetic �eld at the centre of this loop . The

same is now bent to form a circular loop of smaller radius of have four

turns in the loop. The magnetic �eld at the centre of this new loop is

A. 

B. 

C. 

B

B

B

2

4B

B

4

https://dl.doubtnut.com/l/_BPjZpDJS0iV8
https://dl.doubtnut.com/l/_9nYpcqYE1fkZ


D. 

Answer: d

Watch Video Solution

16B

51. A proton is moving in a uniform magnetic �eld B in a circular path of

radius a in a direction perpendicular to Z- axis along which �eld B exists.

Calculate the angular momentum. If the radius is a and charge on proton

is e.

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

Be

a2

eB2a

a2eB

aeB

https://dl.doubtnut.com/l/_9nYpcqYE1fkZ
https://dl.doubtnut.com/l/_W5N7QgPrGE75


52. The magnetic �eld in a certain region of space is given by

A proton is shot into the �eld with velocity 

 the proton follows a helical path in

the �eld. The distance moved by proton in the x-direction during the

period of one revolution in the yz-plane will be ( mass of proton

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

B = 8.35 × 10− 2 îT .

v = (2 × 105 î + 4 × 105 ĵ)m/s.

= 1.67 × 10− 27kg)

0.053m

0.136m

0.157m

0.236m

53. A planar coil having 12 turns carries 15 A current. The coil is oriented

with respect to the uniform magnetic �eld  such that itsB = 0.2 îT

https://dl.doubtnut.com/l/_d9SUnAfe7fyo
https://dl.doubtnut.com/l/_pGEo9OOurMpL


directed area is  the potential energy of the coil in the

given orientation is

A. 0

B. 

C. 

D. 

Answer: d

Watch Video Solution

A = 0.04 îm2.

+0.72J

+1.44J

−1.44J

54. A current  ampere �ows along the inner conductor of a coaxial cable

and returns along the outer conductor fo the cable, then the magnetic

induction at any point outside the conductor at a distance  metre from

the axis is

A. 

B. zero

i

r

∞

https://dl.doubtnut.com/l/_pGEo9OOurMpL
https://dl.doubtnut.com/l/_RzVaqxiHDXZu


C. 

D. 

Answer: b

Watch Video Solution

μ0

4π

2i

r

μ0

2π

2πi

r

55. Two parallel long wires carry currents  with .When the

currents are in the same direction then the magnetic �eld midway

between the wires is  when the direction of  is reversed ,then it

becomes  then ratio of  is

A. 

B. 

C. 

D. 

Answer: b

W t h Vid S l ti

i1andi2 i1 > i2

10μT . i2

40μT . i1 /i2

3: 4

5: 3

7: 11

11: 7

https://dl.doubtnut.com/l/_RzVaqxiHDXZu
https://dl.doubtnut.com/l/_knsEbaQK6CaV


Watch Video Solution

56. A charged particle with a velocity  passes unde�ected

through electric �eld and magnetic �elds in mutually perpendicular

directions. The magnetic �eld is `1.5 T. the magnitude of electric �eld will

be

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

2 × 103ms− 1

1.5 × 103NC − 1

2 × 103NC − 1

3 × 103NC − 1

1.33 × 103NC − 1

57. Two similar coils of radius  are lying concentriclaly with their planes

at right angels to each other. The currents �owing in them are  and 

R

I 2I

https://dl.doubtnut.com/l/_knsEbaQK6CaV
https://dl.doubtnut.com/l/_CqyDUMC1vSFu
https://dl.doubtnut.com/l/_4AkOPDQGEQAO


respectively. The resulant magntic �eld induction at the centre will be

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

√5μ0I

2R

3μ0I

2R

μ0I

2R

μ0i

R

58. When an electronl beam passes through and electric �eld they gain

kinetic energy. If the same electron beam passes through a magnetic �eld

then their

A. energy and momentum both ramain unchanged

B. potential energy increases

C. momentum increases

https://dl.doubtnut.com/l/_4AkOPDQGEQAO
https://dl.doubtnut.com/l/_DUmVOsb4jDdD


D. kinetic energy increases

Answer: a

Watch Video Solution

59. A steel wire of length l has a magnetic moment M. It is bent into a

semicircular arc. What is the new magnetic moment?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

m × l

M

l

2M
π

M

https://dl.doubtnut.com/l/_DUmVOsb4jDdD
https://dl.doubtnut.com/l/_pvcImYQWmSfK

