
MOVING CHARGES AND MAGNETISM 

1. A circular Coil of 50 turns and radius 0.2m carries of current of 12A Find (a) . magnetic 

field at the centre of the coil and (b) magnetic moment associated with it. 3 scores 

( c ).Illustrate the working of a cyclotron with diagram. What is its limitations? 3scores 

 

2. a) Write the expression for the force experienced by a charged particle in a uniform 

magnetic field B. (1)  

b) Show that the cyclotron frequency does not depend on the speed of the particles. (2) 

c) Permanent magnets are made of steel, While core of a transformer is made of soft 

iron. Explain (2)  

d) A solenoid is 40cm long has a cross sectional area 8cm
2
 and is wound with 300 

turns of wire that carry a current of 1.2A. The relative permeability of iron core is 600. 

Find (i) Magnetic field B for an interior point (ii) Magnetic flux through the solenoid. 

(3) 

3. Cyclotron is a particle accelerator. It is working on the principle that when a charged 

particle is moving in a perpendicular uniform magnetic field the path of the particle becomes 

circular. 

(a).Draw a diagram showing the construction and working of a cyclotron 

(b).Derive the expression for the cyclotron frequency and maximum kinetic energy of the 

particle. 

(c).Is it possible to accelerate electrons and neutrons using cyclotron? Justify your answer 

(Score-3+3+2) 

 

4. A charged particle moving in a uniform magnetic field penetrates a layer of lead and 

thereby loses one half of its kinetic energy. How does the radius of curvature of its path 

change? (2 marks) 

 

5. . A particle of charge 10
-12

C
 
moving along the X-direction with a velocity of 10

5
m/s 

experiences a force of 10
-10

N in Y direction due to magnetic field .Find the minimum 

magnetic field. (11/2mark) 

 

6. A proton moving with a velocity ‘v’ is acted upon by electric field ‘E’ and magnetic field 

‘B’. The proton will move un deflected if ---------------------------- (1 mark) 

7. You have given two resistance wires – one low resistance (L1) other high resistance (L2)- 

and a galvanometer. 

(a) Can You measure current using these equipments? If can how? (2) 

(b) Which resistance wire you select to measure voltage in a circuit? Explain. (2)  

 

8. A current carrying conductor of length l is placed in a uniform magnetic field by making 

an angle θ with the direction of field. 

(a). What is the expression for the force acting on the current element in the field? Score:1 

(b). State the law, which help us to determine the direction of force. Score:1 

(c). Earth’s magnetic field is from south to north .A positively charged particle falls on to the 

surface of earth from the space at the equatorial region. In which Direction the charge will 

deflect. Why? (i)North (ii) South (iii) East (iv) West Score:1 



9. An electron is shot into a uniform magnetic field with a speed normal to the field 

(a) Obtain an expression for the frequency of the electron in circular path 

(b) How do you get the principle of a cyclotron from this expression? ( c) Describe the 

working of a cyclotron,  

(d) If the radius of the dees in a cyclotron is O.O6 m, what is the maximum attainable energy 

of deuterons in MeV? What must be the high voltage oscillating frequency of the cyclotron 

to accelerate deuterons whose charge is numerically equal to that of the electron. Take the 

mass of deuteron to be 3.44 x 1O
-'27

 kg and this field is 2.5 T. [2+1+2+3 =8] 

 

10. . A galvano meter coil has a resistance of 15 ohms and the meter shows full scale 

deflection for a current of 2 mA . How will you convert the metre in to (a) an ammeter of 

range 0 to 5 A 

(b) a voltmeter of range 0 to 15 V (c ) net resistance of the metre in each case.   4scores 

 

11. Match the following (2) 

(i) Cyclotron                                                         (a) 10
-4

T 

(ii) Torque                                                             (b) Bqv sin Ф 

(iii) 1 gauss                                                            (c) Particle accelerator 

(iv) Magnetic Lorents force                                  (d) Bq 

                                                                                    2m  

                                                                               (e) 8.854x10-
12

C
2
 / Nm

2
 

                                                                               (f) mB sin Ф 

 

12. a) What is the direction of the magnetic moment of the current loop ( ½ )  

       b) When is the torque acting on the loop (i) maximum (ii) zero? (1 ½ ) 

 
13. . (a) How can we increase the current sensitivity of a galvanometer (1) 

(b) On increasing the current sensitivity voltage sensitivity will not change. Justify (1) 

 

14. Torque is experienced by a current carrying rectangular coil placed in a magnetic field. 

(a) Can this principle be used to detect feeble current? If not justify your answer. 1 

(b)If so name the device which works on this principle? 1 

(c) Obtain an expression for torque acting on a magnetic dipole placed in a uniform magnetic 

field. 2 

(d) Which one of the two an ammeter or a milli ammeter has a high resistance and why? 1 

 

15.. Find the intensity of magnetic field at the centre of the coil. (2) 

 



 
 

16. 

 
17. a) You are given one meter length of copper wire. How will you make a solenoid (1) 

b) If current is allowed to flow through the solenoid using a cell, draw a diagram and mark 

the two ends. (2) 

c) What is the value of magnetic induction? 

i. Outside the solenoid    ii. At the centre of the solenoid (1) 

 

18. Consider a particle of charge q, mass m, and velocity v enter a uniform magnetic field. 

Give the magnitude of magnetic force and the nature of the path of the particle. 

i) if v is perpendicular to the field. ii) if v is parallel to the the field . 

ii)  iii) if v is making an angle with the field. (3) 

 

 

19.. (a) Write the expression for magnetic Lorentz force (2) 

(b) Mention any two differences between electric and Magnetic field (2) 

(d) Give an account of work done by Lorentz force on a moving charge and change in KE (2) 

 

20. Moving coil galvanometer is used to detect feeble current in a circuit. 

(a) With a neat diagram explain the principle behind its working. 

(b) By mistake a student connected a high resistance in parallel to a galvanometer and a low 

resistance in series to another galvanometer to get voltmeter and ammeter respectively. What 

will happen if they are used to measure voltage and current? How can you correct him? 

(c) Can we use an ordinary ammeter to measure ac? Why? (2+2+1=5scores) 

 

21. ..Moving coil galvanometer is a device used to detect feeble current. a) What is its 

principle? 

b) How a moving coil galvanometer is converted in to an ammeter 1+2 

 

22. . (a) which law is used to find the magnetic field at a point due to current carrying 

conductor? (1) 

(b) Using this law, obtain an expression for the magnetic field intensity at the centre of a 

current carrying circular coil? (3) 



(c) A magnetic dipole is under the the influence of two magnetic fields. The angle between 

the field directions is 60 ° and one of the fields has a magnitude of 1.2 x 10 
-12

 T . If the 

dipole comes to a stable equilibrium at an angle of 15 ° with this field , what is the 

magnitude of other field? (2) 

 

23. . (a) Which is the device used to accelerate charged particles or ions to very high energies 

(1) 

(b) Explain its theory and working? (3) 

(c) A magnetic needle , free to rotate in a vertical plane, orients itself with its axis vertical at 

a certain place on the earth. What are the values of (i) horizontal component of earth “s field? 

(ii) angle of dip? (2) 

 

24. A moving coil galvanometer can be converted in to an ammeter. 

a.How is it possible? 1 

b.Name the resistance used. Find the expression for it. 1 

c.Find effective resistance in the above situation. 1 

 

25. What is the net force acting on B if same current flows through A, B and C. Explain 2 

 

 

         I   I   I 

 

          A  B  C 

26. Consider a current carrying circular loop of radius ‘r’. Let ‘P’ be a point at a . distance ‘x 

‘ from the center. 

a.). From the centre arrive at the expression for magnetic field along the axis at a distance ‘x’ 

from the center. [score 3] 

b.) What is the magnetic field at the centre of the loop. [score 1] 

 

27. The magnetic field due to a current carrying conductor can be determined by a famous 

law . 

a) State the law. (1) 

b) Sate the rule which helps to find the direction of magnetic field acting at a point near a 

current carrying conductor. (1) 

c) How will the magnetic field intensity at the centre of a circular coil carrying current 

change if the current through the coil is doubled and the radius of the halved . (1) 

d) The SI unit of magnetic field is …………….. ( ½ ) 

 

28. (a) state and prove the theorem which can be used for finding magnetic field at P 

(b) obtain an expression for magnetic field at P. 

 Y 

                    x    p 

              i1                                      

  X 

(c) what is the force acting on another conductor carrying a current i2 at p . (1½+1 ½+2=5) 

 

29. A current carrying loop placed in a magnetic field experiences torque. 



(a) Obtain an expression for torque. [1] 

(b) A galvanometer shows full scale deflection for 1 mA and has resistance 100 Ω. How it 

can be converted into an ammeter with full scale deflection for 1A. [2] 

 

30. Derive an expression for force between two parallel current carrying conductors (2) 

 

31. How will you convert a galvanometer into an ammeter.? Explain with a neat diagram (2) 

 

32. In a village an overhead power cable carries a d.c current of 12 A. The villagers are made 

aware of the magnetic field near the cable. 

a) Name the law which helps us to estimate the magnitude of magnetic field near the cable. 1 

b) A current carrying circular coil act as a bar magnet. Starting from the equation of 

magnetic field in this case obtain the equation of magnetic dipole moment of the coil. 1 ½ 

c) If another cable carrying a d.c current of 10 A in the opposite direction is drawn near it at 

a distance of 

 2 m, Arrive at the expression for magnetic force between them. 1 ½ 

d) Calculate the magnetic force in the above case. 1 (5) 

 

33. . a) What is magnetic Lorentz Force? (1) 

b) In a certain arrangement a proton does not get deflected while passing through a magnetic 

field region. 

Under what condition is it possible. (1) 

 

34. a) The magnetic field induction (B) at a fixed point produced by a current-carrying thick 

metal rod of different cross-sectional radii (r) is measured.  

A graph is drawn between B and r. The graph can be shown as 

8 48

 
35. What is the path of an electron when it moves perpendicular to a magnetic field? b) Can 

we accelerate neutrons using a cyclotron? Why? (1+2=3) 



36. a) What is the force exerted by a magnetic field on a stationary charge.? 

(b) An electron passes a certain region without deflection. Can we be sure that there is no 

magnetic field.[2] 

 

37.  (a) Name the device used as particle accelerator.  

(b) Can we accelerate neutrons using the device. 

(c) Explain its principle. [2] 

 

38. The figure shown below represents two parallel conductors carrying currents in the same 

direction. 

                                                   I1 

                                                   I2 

(a) What is the nature of the force between the wires? 

(b) Derive an expression for the magnitude of the force between the wires. 

(c) If we reverse the direction of current in one of the conductors, what happens to the force 

experienced?(3) 

 

39. What is a toroid? Using Ampere’s circuital theorem, find the strength of magnetic field at 

a point on its axis. (2 

 

40. . a. A current carrying solenoid tends to contract. why? 

b. A voltmeter ,an ammeter and a cell are connected in series. It is observed that ammeter 

practically shows no deflection. Give reason. 

c. A circular loop of radius 0.1 m carries a current of 1A and is placed in a uniform magnetic 

field of 0.5T.The magnetic field is perpendicular to the plane of the loop. What is the force 

experienced by the loop?(score2+2+2)) 

 

41. . Moving charged particles are affected by both electric and magnetic fields 

a) What is the path taken by a charge in an electric field? What is the path in a magnetic 

field? (2) 

b) If the electric field E and magnetic field B are such that the charge goes un deviated what 

is its velocity? 1 

c) What is the use of such combined electric and magnetic fields? (1) 

 

42. A current in a conductor can produce a magnetic field. 

a) state the law which gives the magnetic flux density due to current element. (1) 

b) what is the direction of magnetic field as given by this law ? (1) 

c) write 2 examples of magnetic dipoles. Is magnetic moment a vector. If so, give its 

direction ? (2) . 

 

43. (a) What is the principle of a cyclotron? [1] 

(b) A galvanometer having 30 divisions has a current sensitivity of 20μA/ division. It has a 

resistance of 25Ω. How will you convert it into an ammeter upto 1A? [2] 

 


