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1a.  Charging by induction: 

                   Electric charges can be obtained on an object without touching it, by a process called 

electrostatic induction. Consider a negatively charged rubber rod brought near a neutral 

(uncharged) conducting sphere that is insulated so that there is no conducting path to ground as 

shown below. The repulsive force between the electrons in the rod, and those in the sphere 

causes a redirection of charges on the sphere so that some electrons move to the side of the 

sphere farthest away from the rod (fig 1.3a). The region of sphere nearest the negatively charged 

rod has an excess of positive charge because of the migration of electrons away from the location. 

If a grounded conducting wire is then connected to the sphere as in (fig 1.3b), some of the 

electrons leave the sphere and travel to the earth. If the wire to the ground is then removed (fig 

1.3c), the conducting sphere is left with an excess of induced positive charge. Finally, when the 

rubber rod is removed from the vicinity of the sphere (fig 1.3d), the positive charge remains on 

the underground sphere and becomes uniformly distributed over the surface of the sphere. 
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2a.  Electric field is a region of space in which electric charges will experience an electric force 

while electric intensity is the force per unit charge. 

 

 



2b.   

 
 

 



 
 

 

 

4a.   Magnetic flux is defined as the strength of the magnetic field which can be represented by 

line of forces. It is represented by the symbol ᶲ. Mathematically given as ᶲ=β-Da 

 



4b/c.   

 
 

 

 

5a.   Biot-savart law states that the magnetic field is directly proportional to the proportional to 

the product permeability of free space (µ), the current (I), the change in length, the radius and 

inversely proportional to the square of radius (r2). It can be represented mathematically by: 

 

αβ= µ0Idlxr/4πr2   

unit of β is weber/meter square 
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