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  ELECTRIC FIELD LINES OF FORCE 
Michael Faraday (1791-1867) introduced the concept of lines of force to visualize the nature of electric (and 
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  PROPERTIES OF ELECTRIC FIELD LINES OF FORCE 
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  ELECTRIC FIELD LINES FOR DIFFERENT CHARGED CONDUCTORS 
 

(i) Electric Field Lines of a Positive Point Charge 

   

 

Figure. 
 

(ii) Electric Field Lines of a Negative Point Charge 

 

 

Figure. 
charge. 
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(iii) Electric Field Lines of Two Equal and Opposite Point Charges (Electric Dipole) 

 

Figure. 
charge. 
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(iv) Electric Field Lines of Two Equal and Positive Point Charges 
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Figure. 
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(v) Electric Field Lines of Two Unequal and Positive Point Charges 
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the charges are unequal, the  is closer to the   

 

Figure.  

(vi) Electric Field Lines of a Positively Charged Plane Conductor 

 

 

Figure. 
 

 



  ANAND CLASSES                                            ELECTRIC FIELD LINES PROPERTIES AND APPLICATION 
 

  RELATION BETWEEN ELECTRIC FIELD STRENGTH AND DENSITY 
OF ELECTRIC LINES OF FORCE 

 

 

Figure. 
 

 

  CONSISTENCY OF THE INVERSE SQUARE LAW WITH THE 
ELECTRIC FIELD LINES 
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S at a distance r S/r2  

 Q  O 
Figure, let us consider two points P1 and P2 at distances r1 and r2  

 P1 is r12 P2 is r22  
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Figure. 
 

 P1  P1  =
    P2  P2, 

 =    

= ,   
1

 

-  

 
 

 

  ELECTRIC FIELD DUE TO A INFINITELY LONG THIN WIRE OF 
UNIFORM LINEAR CHARGE DENSITY 

 

 

Figure.  
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 P at a distance y 

element  of the line charge will be   

 P due to the charge element  will be = 14 = 14 +  

  has two components  =  sin  and =  cos  

-component indicates that   -
 -components of two such charge elements 

   y-
 

= = = cos  

= 2 cos 14 +  

= 2 cos +  

 =  tan , =  sec   

= 2 cos /  sec  (1 + tan  ) 

= 2 cos / = 2 [sin ] /  

= 2 sin 2 sin 0  

= 2  

 
 

 

  ELECTRIC FIELD INTENSITY AT ANY POINT ON THE AXIS OF THE 
UNIFORMLY CHARGED RING 

 . 
perpendicular to the -  
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Figure. 
 

       on the 
element  is = 2  

     P is = = 2  

  has two components  

  cos , and the perpendicular component  sin  

  at point P, 
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 For points at large distances from the ring, x >>  = = 14  

 

 
 

     

 

  ELECTRIC FIELD INTENSITY AT THE CENTER OF THE UNIFORMLY 
CHARGED SEMICIRCULAR RING 

   
charge    on the element  is 

   

  at A and B
perpendicular to PO get cancelled while those along PO  

 O due to an element of length  is = 14 cos  
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Figure. 
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  SHORT CONCEPTUAL QUESTIONS AND ANSWERS ON ELECTRIC 
FIELD LINES FOR CLASS 11 PHYSICS, JEE, NEET 
 

  Why should a test charge be of negligibly small magnitude? 

 

  In defining electric field due to a point charge, the test charge has to be vanishingly small. 
How this condition can be justified, when we know that charge less than that on an electron or a 
proton is not possible? 

the source charge is much larger than the charge on an electron or proton, so the limit q  
 

  What is the advantage of introducing the concept of electric field ? 
 

  How do charges interact? 
 

  An electron and a proton are kept in the same electric field. Will they experience same 
force and have same acceleration ? 

 F  
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  Why direction of an electric field is taken outward (away) for a positive charge and inward 

(towards) for a negative charge? 

 

  A charged particle is free to move in an electric field. Will it always move along an electric 
field ? [lIT] 

 

  A small test charge is released at rest at a point in an electrostatic field configuration. Will 
it travel along the line of force? [NCERT] 

 

  Why do charges reside on the surface of the conductor? 

 

  Why is electric field zero inside a charged conductor? 
 

  Why do the electrostatic field lines not form closed loops? 

 

 

  Do the electric lines of force really exist? What is about the field they represent? 

 

  Draw lines of force to represent a uniform electric field. 
 

 

Figure.  
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  A positive point charge (+q) is kept in the vicinity of an uncharged conducting plate. Sketch 

electric field lines originating from the point charge on to the surface of the plate. 
q

 

  Why is it necessary that the field lines from a point charge placed in the vicinity of a 
conductor must be normal to the conductor at every point. 

 

  The force on an electron kept in an electric field in a particular direction is F. What will be 
the magnitude and direction of the force experienced by a proton at the same point in the field? 
Mass of the proton is 1836 times the mass of the electron. 

and opposite to that of F  

 


