


                                            MAGNETIC EFFECT OF CURRENT 
                                                                                     SECTION A
MULTIPLE CHOICE QUESTIONS:
Q1. A charged particle is moved along a magnetic field line. The magnetic force on the particle is      
(a) along its velocity    (b)opposite to its velocity      (c)perpendicular to its velocity      (d)zero  
Q2. A moving charge produces
(a) electric field only      (b)magnetic field only       (c)both the electric and magnetic field    (d)none of these 
Q3. two particles X and Y having equal charge after being accelerated through the same potential difference enter a region of uniform magnetic field and describe circular path of Radii R1 and R2 respectively. The ratio of the mass od X to that of Y is :
(a)(R1/R2)1/2       (b) (R2/R1          (c)R1/R2      (d)R1.R2
Q4. Two parallel wires carry currents of 20 A and 40 A in opposite directions Another wire carrying a current antiparallel to 20A is placed midway between the two wires. The magnetic force on it will be :
(a) towards 20A      (b)toward 40 A        (c)zero           (d)perpendicular to the plane of the current 
Q5. Consider a long straight wire of cross-sectional area A carrying a current I. let there be n free electrons per unit volume. An observer places himself on trolley moving in a direction opposite to the current with a speed v= 2/nAe and separated from the wire by a distance t. The magnetic field seen by the observer is nearly:
(a) µ0i/2π      (b)zero       (c) µ0i/πr        (d) 2µ0i/r
Q6. The path of a charged particle in a magnetic field when its direction of motion is not at right angles to the magnetic field will be a 
(a) circle       (b)straight line       (c)parabola        (d)helix
Q7. A rectangular loop carrying a current I is situated near a long straight wire such that the wire is parallel to one of the side of the loop and is in the plane of the loop. If a steady current I is established in the wire the loop will 
                                                             [image: ]
(a)remain stationary                         (b)move towards the wire      
(c) move away from the wire          (d)rotate about  an axis parallel to the wire  
Q8. A vertical wire carries a current in upward direction. An electron beam horizontally towards the wire will be deflected 
(a) towards right       (b)towards left        (c)upwards     (d)downwards  
Q9. A current carrying straight wire is kept along the axis of a circular loop carrying a current. The straight wire 
(a)will exert an inward force on the circular loop      (b) will exert an outward force on the circular loop        
(c) will not exert any  force on the  loop                      (d) will exert an  force on the loop parallel to itself  
Q10. Magnetic meridian is 
(a)a  point               (b)a line along north- south        (c)a horizontal plane       (d)a vertical plane   
Q11. Pick the current option 
(a)Magnetic field is produced by electric charges only       
(b)magnetic field are only mathematical assumptions having no real existence   
(c) A north pole equivalent to a clockwise current and a south pole is equivalent to an anticlockwise current 
(d)A bar magnet is equivalent to a long straight current 
Q12. A charged particle is whirled in a horizontal circle on a frictionless table by attaching it to a string fixed at one point. If a magnetic field is switched on in the vertical direction the tension in the string 
(a)will increase                 (b) will decrease                 (c)will remain the same       (d)may increase or decrease 
Q13. which of the following particles will experience maximum magnetic force (magnitude) when projected with the same velocity perpendicular to a magnetic field 
(a)electron           (b) proton        (c)He2+           (d)Li3+
Q14. A tangent galvanometer is connected directly to an ideal battery. If the number of turns in the coil is doubled, deflection will
(a)increase     (b)decrease     (c)remain unchanged    (d)can be increased on decreased 










                                                                                SECTION B
Q15. If the current density in a linear conductor of radius a varies with r according to the relation :j= kr where k is a constant and r is the distance of a point from the axis of the conductor. Find the magnetic field at a point distance r from the axis,  when (i) r < a (ii) r > a.
Q16. A coil in the shape of an equilateral triangle of side 0.2 m is suspended from a vertex such that it is hanging in a vertical plane between the pole pieces of permanent magnet producing a horizontal magnetic field tesla. Find the couple acting on the coil when a current of 0.1 A is passed through it and the magnetic field  is parallel to its plane.
Q17. A galvanometer having 30 divisions has current sensitivity  on 20 microampere. It has a resistance of 20 ohm. How will you convert it into an ammeter measuring upto 1 ampere? How will you convert this ammeter into voltmeter reading into 1 volt?
Q18. A proton and an alpha particle enter at right angles into a uniform magnetic field of intensity B. calculate the radii of their paths, when they enter the field with (i)same momentum, (ii) same kinetic energy

Q19. A He+ travels in a uniform magnetic field of 0.5T with a velocity of 104m/s in a direction making  an angle of 300 with the magnetic field calculate the magnitude of force on the ion.
Q20. A singly charged carbon ion is accelerated through a potential difference of 4000V. It enters into a region permeated by a uniform magnetic field in a direction perpendicular to the field and moves in a circle of radius 20.0 cm. calculate the strength of the magnetic field. Relative atomic mass of carbon is 12 and the unified atomic mass unit. u= 1.66 x 10 27 kg.
Q21. Calculate the magnetic field due to an overloaded horizontal cable carrying a current of 10A at a point 10 cm vertically below the cable.
Q22. In the previous problem if the cable is held in the east and west direction perpendicular to the horizontal component BH of the earth’s magnetic field. Where and how far from the cable will the neutral point be obtained when (i) current flows from east to west. 
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(ii) current flows from west to east (Bn=0.32G).
[bookmark: _GoBack]Q23. Calculate the velocity v of a certain ion that passes undetected through a crossed electric field. E= 10.0 k  V/m and magnetic field B= 0.1 OT.
Q24. On a smooth plane inclined at 300 with the horizontal thin current carrying rod is placed horizontally. The plane is located in a magnetic field of 0.15T in the vertical direction. For what value of the current can the rod remain stationary ? the mass per unit length of the wire 0.30 gm-1   
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Q25. A short magnet is placed in the magnetic meridian. With north pole pointing towards north. Null points are obtained 12.0 cm from the centre of the magnet on its normal bisector. Calculate the dipole moment of the magnet (Bn= 0.38G)
Q26. What is the magnetic moment associated with a coil of 1 turn and area of cross-section 10-4 m2 carrying a current of 2A?
Q27. A chamber is maintained at a uniform magnetic field of 5 x 103 T. An electron with a speed of 107m/s enters the chamber in a direction normal to the field. Calculate 
(i)the radius of the path 
(ii)frequency of revolution of the electron 
Q28. Calculate the force per unit length on a straight wire carrying 4A due to parallel wire carrying 6A current. Distance between the wires =3 cm 
Q29. A circular coil is placed in a uniform magnetic field of strength 0.1 T normal  to the plane of the coil. If the current in the coil is 5A find (i)total torque on the coil (ii) total force on the coil (iii)average force on each electron in the coil due to magnetic field. The coil is made of copper wire of cross sectional area 10-4m2 and the free electron density in the copper is 1014m2 
Q30. what is the magnitude of the force on wire of length 0.04m inside a solenoid near its centre making an angle of 300 with the axis. The wire carries a current of 12 A and the magnetic field due to solenoid has magnitude of 0.25T.
Q31. A short bar magnet of magnetic moment 0.9J T placed with its axis at 450 with a uniform solenoid magnetic field experiences a torque of magnitude 0.063J. Find the strength of the magnetic field.
Q32. A point charge q is moving with a speed v perpendicular to a magnetic field B. What should be the magnitude applied electric field so that the force acting on the charge is zero.
Q33. A proton, a deuteron and alpha particle having the same kinetic energy are allowed to pass through a uniform magnetic field perpendicular to their direction of motion. Compare the radii of their circular path 
Q34. The figure shows a right angled isosceles triangle PQR having its base equal to a. A current I ampere is passing inward along a thin wire cutting the plane of the paper normally, as shown at Q. Likewise a similar wire carries an equal current passing normally inwards at R. find the magnitude and direction of the magnetic induction at P. Assume the wire to be infinitely long. 
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Q35. Two concentric and coplanar circular loops along with a semi circle loop carry currents as shown in figure. What should be the magnitude and direction of the current in the semi-circular loop so that the net magnetic field at the centre O becomes zero ?
                                                 [image: ]
Q36. An electron has an initial velocity of (14.5  + 18.5  )km/s and a constant acceleration of (1.20 x 1012m/s2) in a region in which uniform electric and magnetic fields are present. If B=(400T), find the electric field.
Q37. The given diagram shows a cross section of a long cylinder of radius a=2cm, carrying a uniform distributed current of 40 A. Evaluate B(x) at     (a) x=0cm   (b)x=1cm   (c)x=3cm. 
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Q38. A monoenergetic electron beam of initial energy 18KeV moving horizontally is  a subject to a horizontally magnetic field of 0.4G normal to its initial direction. Calculate the vertical deflection of the beam over a distance of 30cm .
Q39.  A solenoid 60cm long and radius 4.0 has three layers of windings of 300 turns each. A 20 cm long wire of 2.5 gm lies inside the solenoid (near its center) normal to its axis; both the wire and the axis of the solenoid are in horizontal plane. The wire is connected through two leads parallel to the axis of the solenoid to an external battery, which supplies a current of 6.0A in the wire. What value of current (with approximate sense of circulation) in the solenoid can support the weight of the wire?
Q40. A proton after being accelerated through a potential difference of 450 volt enters a uniform magnetic field of 30 gauss pointing along y- axis. It moves in xy plane such that the initial velocity makes an angle of 600 with x-axis as shown in the figure 
(a) Trace the helical path followed by the proton 
(b)find the radius of the helical path 
(c)period of the revolution 
(d)time taken it takes to cover a distance of 50 cm along y-axis
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Q41. A particle of charge -1.6 x 10-16C moving with velocity 10ms-1 along the x-axis enters a region where magnetic field of induction B is along the y- axis and an electric field of magnitude 104 Vm-1 is along the negative z axis. If the charged particle continues moving along x-axis, find the magnitude of B. 
Q42. two identical coils marked 1,2, each of the radius r and and number of turns N lie concentrically with their planes perpendicular to each other as shown in the figure. The current in wire1 is I and current in wire2 is √5 I, the magnetic field at O: 
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Q43. In the given diagram four identical long wire carry current of 23A each. Wire 1 and 2 carry current out of the page and wire 3 and 4 carry current into the page. What is the force per unit length on the wire2?
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Q44.A long solenoid has 140 turns /cm and carries current I. An electron moves within the solenoid in a circle of radius 2.20cm perpendicular to the solenoid axis. The speed of electron is 0.048 c (c= spedd of light ). Find I.

Q45. Three current carrying long conductors P, Q and R are shown in figure given below. Find the position of neutral point when r=0.05m. 
                                      [image: ]  

Q46. calculate the field at the centre of the semicircular wire of radius r as shown in the fig., if straight wire of infinite length.
                                      [image: ]

Q47. Two Identical circular loops P and Q, each of radius r and carrying current I and 2I respectively are lying in parallel planes such that they have a common axis. The direction of current in both the loops is clockwise as seen from O which is equidistant from both loops. Find the magnitude of the net magnetic field at point O. 
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Q48. A wire of uniform cross- section is bent into a circular loop of radius R-consider two points A and B on the loop, such that < AOB =0 as shown. If now a battery is connected between A and B, show the magnetic field at the centre of the loop will be zero irrespective of angle ϴ.
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Q49. Write the expression for the force acting on a charged particle of charge q moving with velocity v in the presence of magnetic field B- show that in the presence of the force : (i) the kinetic energy of the particle does not change , (ii) its instantaneous power is zero.

Q50. A long straight wire carrying current of 25 A rests on a table as shown in the figure. Another wire PQ of length 1m, mass 2.5g carries the same current but in m the opposite direction. The wire PQ is free to slide up and down. To what height will PQ rise?
                                        [image: ]

Q51. Show a right- angled isosceles triangle PQR having its base equal to a. A current of I ampere is passing downwards along a thin straight wire cutting the plane of paper normally as shown at. Likewise a similar wire carries an equal current passing normally upward at R. Find the magnitude and direction of the magnitude induction B at P. Assume the wires to be infinitely long. 
                                            [image: ]

Q52. AN infinitely long conductor is bent into the shape as shown in the fig. the semicircular part lies in the YZ- plane; while of the two straight parts, one is along x-axis and the other parallel to y-axis at a distance r from it. If the conductor carries a current I, as shown in the figure, find the magnetic field at the centre C of the semicircular loop.

                                          [image: ]   

Q53. A particle of mass m= 1.6 x 10-27 kg and charge q= 1.6x10-19 coulomb enters a region of uniform magnetic field of strength 1 tesla along the direction shown in the figure. The speed of particle is 107m-1. 
(i)the magnetic field is directed along the inwards normal to the plane of paper. The particle leaves the region of the field at point F. find the distance EF and angle. 
(ii) if the direction of the magnetic field is along the outward normal to the plane of paper, find the particle in the region of the magnetic field after entering it at E. 

                                                          [image: ]

  
******************************************THE END*******************************************
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