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Instruction: Answer Four (4) Questions in All - two from Section A and two 

from section B. 

SECTION A 

1(a) Explain with the aid of a diagram how you can produce a negatively 

charged sphere by method of induction.  

CHARGING BY INDUCTION 

    This is a method of producing electrical charges. It does not require 

contact with the object it is being charged with. This method of producing 

charges would produce a charged sphere with an opposite charge to the 

object it was charged with. The sphere to be charged is insulated so there 

would be no conducting path to the ground. Since we are producing a 

negatively charged sphere, a positively charged rod would be brought close 

to the sphere but not in contact with it . A repulsive force between the 

proton in the rod and that in the sphere causes a redistribution of charges 

on the sphere some protons move to the part of the sphere farthest from 

the rod . This causes the region of the sphere closer to the rod have an 

excess negative charge (electron). A conducting wire is connected to the 

sphere causing the protons to leave to the ground.  If the wire is removed, 

the sphere is left with excess electrons causing the sphere to be negatively 

charged . The rubber rod is taken away from the vicinity of the sphere and 

the electrons becomes uniformly distributed on the surface of the sphere. 



 

                                       CHARGING BY INDUCTION  

 

(b) Each of two small spheres is charged positively, the combined charge being 

5.0×10^-5C.  If each sphere is repelled from the other by a force of 1.0N when 

the spheres are 2.0m apart, calculate the charge on each sphere. 

 

 

 

 

 

 

 

 

 

1b) 



 



(c) Three charges were positioned as shown in the figure (I) below. If 

Q1=Q2=8uC and , d=0.5m, determine if the value of q if the electric field at p is 

zero.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1c) 



 



2. (a) Distinguish between the terms: electric field and electric field intensity.  

Electric field is a region of space where an electric charge experiences an 

electrical force WHILE electric field intensity also know as electric field strength 

is the force per unit charge found in an electric field. 

(b) A positive charge Q1=8uC is at the origin, and a second positive charge 

Q2=-12uC is on the axis at x=4m . Find 

(i) the net electric field at a point P on the axis at x=-7m 

(ii) the electric field at a point Q on the y-axis at y=3m due to the charges. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2b) 



 



SECTION B 

4 (a) What is Magnetic flux? 

  Magnetic flux is the strength of a magnetic field which is indicated by 

magnetic lines of force. It is represented by the symbol ø. 

(b) An electron with a rest mass of 9.11 x 10 -31kg moves in a circular orbit of 

radius 1.4×10^-7m in a uniform magnetic field of 3.5 x 10 -1 Weber/meter 

square, perpendicular to the speed with which electron moves. Find the 

cyclotron frequency of the moving electron 



 



(c) Discuss your answer in 4b above.  

The cyclotron frequency has the same value as the angular speed. This is 

because the electron is rotating in a type of accelerator called cyclotron. 

Application Example 

(1) A proton is moving in a circular orbit of 5. (a) State the Biot-Savart Law. 

The Biot-Savart Law is an equation that describes the magnetic field created by a current-

carrying wire, and allows you to calculate its strength at various points. The mathematical 

equation of biot savant law is given as: 

                                                 dB = Uo I dĺ × ř 

                                                           4¥      r² 

                            Uo=4¥ × 10^-7T.m/A 

(b) Using the Biot-Savart Law, show that the magnitude of the magnetic field of 

a straight current-carrying conductor is given as  

                                                                 B=UøI 

                                                                      2¥r 



 



 

  

  

  

 


