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FORCE ON A CHARGE

Very Short Answer Type Questions

1. What is the principle of cyclotron?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_8be5Wv3AJCZg


2. Write an expression for the force

expereinced by a charged particle moving in a

uniform magnetic field B.

Watch Video Solution

3. How much force will be experienced by a

charge in a uniform electric field ?

Watch Video Solution

https://dl.doubtnut.com/l/_k6X7mgdLzOhe
https://dl.doubtnut.com/l/_PfPPAtbaSp5x


4. State unit of magnetic field intensity.

Watch Video Solution

5. Define one Tesla.

Watch Video Solution

6. Under what conditions is the force acting on

a charge moving through a uniform magnetic

field is maximum?

https://dl.doubtnut.com/l/_jIG4o5lcjiXv
https://dl.doubtnut.com/l/_aD6MYrI7Z36I
https://dl.doubtnut.com/l/_dU02wqyrgCW0


Watch Video Solution

7. What is the direction of force acting on a

charged particle q, moving with a velocity in a

uniform magnetic field?

Watch Video Solution

8. A charged particle moves with velocity  in

a uniform magnetic field . The magnetic

force experienced by the particle is

→
v

→
B

https://dl.doubtnut.com/l/_dU02wqyrgCW0
https://dl.doubtnut.com/l/_sEcntKkMmhNI
https://dl.doubtnut.com/l/_OsHE88g7dmmn


Very Short Answer Type Questions Most

Expected Questions

Watch Video Solution

9. Can neutron be accelerated in a cyclotron?

Why?

Watch Video Solution

1. What is magnetic Lorentz force?

Watch Video Solution

https://dl.doubtnut.com/l/_OsHE88g7dmmn
https://dl.doubtnut.com/l/_EDL3vS9BYJIi
https://dl.doubtnut.com/l/_54AKnj65TPRr


2. When a charged particle moves

perpendicular to a magnetic field, then

Watch Video Solution

3. What is the work done by a magnetic field

on a moving charge?

Watch Video Solution

https://dl.doubtnut.com/l/_54AKnj65TPRr
https://dl.doubtnut.com/l/_fiX5cwHxBqKa
https://dl.doubtnut.com/l/_QzBKFn8ISe5h


4. What will be nature of the followed by

electric charge when it enters in electric field

normally ?

Watch Video Solution

5. What is the magnitude of force experience

by a stationary charge exposed to a uniform

magnetic field ?

Watch Video Solution

https://dl.doubtnut.com/l/_gWcuaChv61wF
https://dl.doubtnut.com/l/_BYei3HX7Rvbs
https://dl.doubtnut.com/l/_sZGWoUZh8StK


6. What do you mean by cyclotrone frequency

?

Watch Video Solution

7. A charged particle enters the uniform

electric field normally. What will be the nature

of path followed by the particle ?

Watch Video Solution

https://dl.doubtnut.com/l/_sZGWoUZh8StK
https://dl.doubtnut.com/l/_QpXppG6lxXYW


Short Answer Type Questions

8. A charged particle moving at right angle to

a unifrom magnetic field follows:

Watch Video Solution

9. A charged particle moving at right angle to

a unifrom magnetic field follows:

Watch Video Solution

https://dl.doubtnut.com/l/_AsfPOW0eBkCp
https://dl.doubtnut.com/l/_G2pbUR8vVlQf
https://dl.doubtnut.com/l/_Q47xvRWH2BLi


1. Cyclotron is not suitable for accelerating

electrons.' Explain why.

Watch Video Solution

2. An electron is not deflected in passing

through a certain region of space.can we be

sure that there is no magnetic field in that

region.

Watch Video Solution

https://dl.doubtnut.com/l/_Q47xvRWH2BLi
https://dl.doubtnut.com/l/_saGyerkjcN5P
https://dl.doubtnut.com/l/_qQLvLh0uDYpS


Short Answer Type Questions Most Expected

Questions

3. An electron is not deflected in passing

through a certain region of space.can we be

sure that there is no magnetic field in that

region.

Watch Video Solution

1. An electron and a proton moving with same

speed enter the same magnetic field region at

https://dl.doubtnut.com/l/_qQLvLh0uDYpS
https://dl.doubtnut.com/l/_mPPfWRw7e7sR


right angles to the direction of the field. For

which of the two particles will the radius of

the circular path be smaller?

Watch Video Solution

2. A charged particle is released from rest in a

region of steady and uniform electric and

magnetic fields which are parallel to each

other . What will be the nature of the path

followed by the charged particle?

Watch Video Solution

https://dl.doubtnut.com/l/_mPPfWRw7e7sR
https://dl.doubtnut.com/l/_FSx5RpPfzeLA


Long Answer Type Questions

3. A proton moving in a straight line enters a

strong magnetic field in a direction parallel to

the field. What will be the change in its speed

and the direction of motion on moving the

magnetic field?

Watch Video Solution

https://dl.doubtnut.com/l/_FSx5RpPfzeLA
https://dl.doubtnut.com/l/_joXBxcmIizgj


1. Discuss the motion of charged particle in

uniform magnetic field, when its moves at an

angle  with the direction of magnetic field.

Prove that its path is helical. Calculate the

pitch of helical path. What will be the nature

of path if 

Watch Video Solution

θ

θ = 90∘

2. What is cycotron? With the help of a

labelled diagram explain construction, working

https://dl.doubtnut.com/l/_Ze0nfoql6Nnh
https://dl.doubtnut.com/l/_6ibzsj3pqwZi


and theory of it. Write its one limitation.

Watch Video Solution

3. What is cycotron? With the help of a

labelled diagram explain construction, working

and theory of it. Write its one limitation.

Watch Video Solution

4. Explain the principle, construction and

working of a cyclotron with the help of a

https://dl.doubtnut.com/l/_6ibzsj3pqwZi
https://dl.doubtnut.com/l/_WFI6lG1AaaJU
https://dl.doubtnut.com/l/_pAtGl9EEey0U


labelled diagram. State its two limitations.

Watch Video Solution

5. (a) An electric charge in electric field at right

angle to the direction of electric field what is

the nature of path followed : 

(b) With the help of a labelled diagram, give

the principle, construction and theory of

cyclotrone.

View Text Solution

https://dl.doubtnut.com/l/_pAtGl9EEey0U
https://dl.doubtnut.com/l/_LuWihHEMzlEA


Numerical Problems

1. An electron (with charge 

moving at right angles to a uniform magnetic

field completes a circular orbit in 

Calculate the vlaue of magnetic field. Given

mass of electron 

Watch Video Solution

1. 6 × 10− 19C)

10− 6 sec.

= 9 × 10− 31kg.

2. A particle carrying a charge  is moving

with a velocity  in a

5μC

→
v = (4 î + 3k̂)ms − 1

https://dl.doubtnut.com/l/_NSU50POZTI0e
https://dl.doubtnut.com/l/_BCsy96yMdE5M


magnetic field 

Calculate the force acting on the particle.

Watch Video Solution

→
B = (3k̂ + 4 î)Wbm − 2.

3. A particle carrying a charge  is moving

with velocity  


in a magnetic field  


Find the force acting on the particle.

Watch Video Solution

8μC

→
v = (2ĵ − 3k̂)ms − 1

→
B = (2ĵ − 3k̂)wbm − 2

https://dl.doubtnut.com/l/_BCsy96yMdE5M
https://dl.doubtnut.com/l/_w1rJuN3TLadZ


4. A particle carrying a charge is moving

with velocity  in a

magnetic field . Find

the force acting on the particle.

Watch Video Solution

3μC

→
v = (6ĵ + 2 î)ms − 1

→
B = (2 î + 6ĵ)wbm − 2

5. A proton enters into a magnetic field or

intensity  with velocity m/s at

an angle of  with the field. Calculate the

5 × 10− 2T 105

30∘

https://dl.doubtnut.com/l/_l1YI2IlkOiHH
https://dl.doubtnut.com/l/_AIxipnNsTh2z


mangitude of force acting on the proton due

to this field.

Watch Video Solution

6. An electron eneters a magnetic field of 5 T

intensity with velocity of  at an

angle of  with the field. Find the

magnitude of the force acting on the electron.

Watch Video Solution

5 × 106ms − 1

30∘

https://dl.doubtnut.com/l/_AIxipnNsTh2z
https://dl.doubtnut.com/l/_D0rTumSVLvUW


7. A particle carrying a charge C

enters into a magnetic field of intensity

 with velocity  at an

angle  with the field. Calculate the

magnitude of force acting on the particle due

to the field.

Watch Video Solution

3 ⋅ 2 × 10− 19

√2 × 10− 2T 105ms − 1

45∘

8. An ion of mass  kg carrying a

charge  after being accelerated

1. 8 × 10− 27

2 × 10− 16C

https://dl.doubtnut.com/l/_fGTIT4QMcaBH
https://dl.doubtnut.com/l/_CDaVgeeseKgr


through a potential difference of 200 V enters

a uniform magnetic field of intensity

 to the direction of motion.

Calculate the radius of the path described by

the ion.

Watch Video Solution

2 × 10− 3T ⊥ r

9. An ion of mass  kg carrying a

charge  after being accelerated

through a potential difference of 200 V enters

a uniform magnetic field of intensity

1. 8 × 10− 27

2 × 10− 16C

https://dl.doubtnut.com/l/_CDaVgeeseKgr
https://dl.doubtnut.com/l/_SqorqeM1lICG


 to the direction of motion.

Calculate the radius of the path described by

the ion.

Watch Video Solution

2 × 10− 3T ⊥ r

10. An ion of mass  kg carrying a

charge  after being accelerated

through a potential difference of 200 V enters

a uniform magnetic field of intensity

 to the direction of motion.

1. 8 × 10− 27

2 × 10− 16C

2 × 10− 3T ⊥ r

https://dl.doubtnut.com/l/_SqorqeM1lICG
https://dl.doubtnut.com/l/_jlvxNmr6CXCc


Calculate the radius of the path described by

the ion.

Watch Video Solution

11. An ion carrying a charge  C is

revolving in circular path in a magnetic field of

intensity  Tesla. Calculate the

frequency of revolution if the mass of ion is

 kg .

Watch Video Solution

3 ⋅ 2 × 10− 19

2 × 10− 4

7 ⋅ 0 × 10− 27

https://dl.doubtnut.com/l/_jlvxNmr6CXCc
https://dl.doubtnut.com/l/_xrnzL3lFp99l
https://dl.doubtnut.com/l/_31ztwzkH63Fp


12. An ion carrying a charge  is

revolving in circular path in a magnetic field of

intensity  Tesla. Calculate the

frequency of revolution if the mass of ion is

 kg.

Watch Video Solution

6 ⋅ 4 × 10− 19C

4 × 10− 4

2 ⋅ 8 × 10− 26

13. An ion of mass  kg carrying a

charge of  C is revolving in a

circular path in a magnetic field of intensity

2 ⋅ 8 × 10− 26

3 ⋅ 2x10− 19

https://dl.doubtnut.com/l/_31ztwzkH63Fp
https://dl.doubtnut.com/l/_axBWXiqlKhLA


 Tesla. Calculate thr frequency of

revolution.

Watch Video Solution

8 × 10− 4

14. Find the flux density of the magnetic field

to cause  electron to move in a circular

path of radius 5 cm. Given

Watch Video Solution

62.5eV

m = 9.1 × 10− 31kg, e = 1.6 × 10− 19C

https://dl.doubtnut.com/l/_axBWXiqlKhLA
https://dl.doubtnut.com/l/_NAiY9gZLQqIA

