
 

 

Module 3 
 The Laplace equation   0    V 2   is solved subjecting to different boundary conditions 

to get V. Then,  V  -    E 


 

Solutions to Problems on Potential :- 

1. Data : Q1 2 3 equilateral triangle d m. 

To find : 3Qon   F
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â d 0.866    â d 0.5
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Substituting, 
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2. Data : At the point P, the potential is 
V  )z y  (x    V  222

p 
 

 To find : 
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   â  

x

V
 -     V  -    E  )1(

z

2

yx

z

p

y

p

x

p

pp





























 


V 1-    V  -  V    V (3)

V 1-  0    y   0                                

   dz  3z  dy   2y    dx  2x       dl . E -    V  )2(

PQPQ

02

1

1

0

1

2

2

2

P

Q

pPQ





   


 
 

3. Data : Q = 64.4 nC at A (-4, 2, -3) m      A 

 To find : m (0,0,0) 0at     E


                                   0E


     

Solution :                                                                                0 
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4. Q1 1 (0.03 , 0.08 , - 0.02) m 

      Q2 2 (- 0.03 , 0.01 , 0.04) m 

 F12 = Force on Q2 due to Q1 = ? 

Solution : 
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5. Q1 = 2 x 10
-9

 C , Q2 = - 0.5 x 10
-9

 C   C 

 

(1) R12 = 4 x 10
-2

 m , ?   F12 


 

 

(2)  Q1 & Q2 are brought in contact and separated by R12 = 4 x 10
-2

 m  ?   F`
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6.              Y 

         P3 

                       x                                x   

 

 

                   P1                                   P2 

                       x                                x 

     0            X 

 

 Q1  = Q2  = Q3  = Q4   

 QP ,3) m 

 

P1 = (0, 0 , 0) m   P2 = (4, 0, 0) m 

P3 = (4, 4, 0) m    P4 = (0, 4, 0) m 

FP  = ? 
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7. Data : Q1 , Q2 & Q3 at the corners of equilateral triangle of side 1 m. 

 Q1 = - 2 = - 3 = -  

 To find : E


 at the bisecting point between Q2 & Q3 . 

Solution : 
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P1 : (0, 0.5, 0.866) m 

P2 : (0, 0, 0) m 
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R

Q
  

  4

1
       

E   E    E   E

03

zyzy

3

yyz

3

y2

6-

y2

6-

z2

6-

9-P

y3P 3Py3P

y2P 2Py2P

z1P 1Pz1P

3P2

3P

3
2P2

2P

2
1P2

1P

1

0

3P2P1PP













































 
                            Z 

                                  E1P                              EP                 ( EP ) = 37.9 k V / m 
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      E2P                                                  (E3P – E2P)                E3P 

 

 

8. Data Pl = 25 n C /m on (-3, y, 4) line in free space and P : (2,15,3) m 

 To find : EP 

Solution : 

                            Z                                ρl = 25 n C / m 
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The line charge is parallel to Y axis. Therefore EPY  = 0 
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5.1 x 
 36

10
  2

 x  25
   â   
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9. Data : P1 (2, 2, 0) m ; P2 (0, 1, 2) m ; P3 (1, 0, 2) m 

  Q2 3 = -  

 To find : E1 , V1 

Solution : 
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10. Data : Q1 1 (0, 1, 2) m  ;  Q2 = - 2 (-1, 1, 3) m 

  P3 (0, 2, 0) m 

 To find : (1) 
        0  Efor   0) 0, (0,at   Q (2)    E 3x3 
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           â 
R

Q
  â 

R

Q
 

  4

1
  E  (1)

3

zyx

zyxzy

zyx2

6-

zy2

6-
9

3

zyx

23

23
23

zy

13

13
13

23zyxzyx23

13zyzy13

232

23

2
132

13

1

0

3






















































 
 

 zero  becannot    E       
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11. Data : Q2 = 121 x 10
-9

 C  at P2 (-0.02, 0.01, 0.04) m   

                       Q1 = 110 x 10
-9

 C at P1 (0.03, 0.08, 0.02) m 

  P3 (0, 2, 0) m 

 To find :     F12



 

Solution : 
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12. Given V = (50 x
2
yz + 20y

2
) volt in free space 

 Find VP , 
m 3)- 2, (1, Pat  â and E npP
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â 100 - â 150â 600      
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Additional Problems 

 

A1. Find the electric field intensity E


at P (0, -h, 0) due to an infinite line charge of density 

       ρl C / m  along  Z  axis.      

                                                       +  

                                                  Z     
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                                     APR
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Solution : 

 

Source : Line charge ρl C / m.  Field point : P (0, -h, 0) 
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Expressing all distances in terms of fixed distance h, 

h = R Cos  or R = h Sec   ;  z = h tan   , dz = h sec
2
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An alternate approach uses cylindrical co-ordinate system since this yields a more general insight 

into the problem. 
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 - â  

R

ρ
 

R   4

dz ρ
   dE

C  dz ρ   dQ           
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Thus,  directionin    radial is E


 

 

A2. Find the electric field intensity E


at (0, -h, 0) due to a line charge of finite length along Z 

axis between A (0, 0, z1) and B(0, 0, z2) 
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h   4

 ρ
   E
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   â  )Sin  (- 

h   4

 ρ
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shown. Given BC = 1 m, find BC.  ofmidpoint    P,at    E
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Since 
 E

ABρ



is indeterminate, an alternate method is to be used as under : 
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A4. Develop an expression for E


 due to a charge uniformly distributed over an infinite plane 

with a surface charge density of ρS C / m
2
. 

 

Solution : 

Let the plane be perpendicular to Z axis and we shall use Cylindrical Co-ordinates. The source 

charge is an infinite plane charge with ρS C / m
2
 . 
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The field intensity  PdE due to dQ = ρS ds = ρS  
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R   4

ρ
   â 
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Since radial components cancel because of symmetry, only z components exist 
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‘z’ is fixed height of ρ above plane and let    A P̂O  be integration variable. All distances are 
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uniformly distributed over the circular disc of radius 5 m. 

                               Z 

   P 

    h =5 m 
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   â  

 2

A

Q

                                        

 â  
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