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Electric Fields Duo to Continuous Charge Distribution 

So far we have only considered forces and electric fields due to point charges, which are 

essentially charges occupying very small physical space. It is also possible to have continuous 

charge distribution along a line, on a surface, or in a volume as illustrated in Figure .1 

 

Figure 1 Various charge distributions and charge elements. 

It is customary to denote the 
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a. Field of a Line Charge 

Consider a line charge with uniform charge density ρ L extending from A to B along the z-axis as 

shown in Figure 3.4 The charge element d Q associated with element dl=dz of the line is 

 

Figure 3.4 Evaluation of the E field due to a line charge 
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As a special case, for an infinite line charge, point B is at(0,0,∞) and A at (0,0,-∞)  so that the 

equation.  Becomes 
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b. Field of a Sheet Charge  

Consider an infinite sheet of charge in the xy-plane with uniform charge density ρ S. The 

charge associated with an elemental area dS is 
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From eq. above, the contribution to the ⃑E field at point P(0, 0, h) by the elemental surface 1 

shown in Figure 

………………………………..(1) 

From figure 



Al-MustAqbAl university / College of engineering & 
teChnology 

DepArtMent of (CoMMuniCAtions teChnology engineering) 
ClAss (seConD) 

subjeCt (eleCtroMAgnetiC stAtiC fielDs)/ CoDe (uoMu0207035) 
leCturer (AyAt AyAD hussein) 

1st terM – leCture no. & leCture nAMe (eleCtriC fielDs Duo to Continuous ChArge 
Distribution) 

9 
 

  

 

 



Al-MustAqbAl university / College of engineering & 
teChnology 

DepArtMent of (CoMMuniCAtions teChnology engineering) 
ClAss (seConD) 

subjeCt (eleCtroMAgnetiC stAtiC fielDs)/ CoDe (uoMu0207035) 
leCturer (AyAt AyAD hussein) 

1st terM – leCture no. & leCture nAMe (eleCtriC fielDs Duo to Continuous ChArge 
Distribution) 

10 
 

  

 

  

 

 

 

 

 

 

 

 



Al-MustAqbAl university / College of engineering & 
teChnology 

DepArtMent of (CoMMuniCAtions teChnology engineering) 
ClAss (seConD) 

subjeCt (eleCtroMAgnetiC stAtiC fielDs)/ CoDe (uoMu0207035) 
leCturer (AyAt AyAD hussein) 

1st terM – leCture no. & leCture nAMe (eleCtriC fielDs Duo to Continuous ChArge 
Distribution) 

11 
 

  

 

 

 

 

 



Al-MustAqbAl university / College of engineering & 
teChnology 

DepArtMent of (CoMMuniCAtions teChnology engineering) 
ClAss (seConD) 

subjeCt (eleCtroMAgnetiC stAtiC fielDs)/ CoDe (uoMu0207035) 
leCturer (AyAt AyAD hussein) 

1st terM – leCture no. & leCture nAMe (eleCtriC fielDs Duo to Continuous ChArge 
Distribution) 

12 
 

  

 

 



Al-MustAqbAl university / College of engineering & 
teChnology 

DepArtMent of (CoMMuniCAtions teChnology engineering) 
ClAss (seConD) 

subjeCt (eleCtroMAgnetiC stAtiC fielDs)/ CoDe (uoMu0207035) 
leCturer (AyAt AyAD hussein) 

1st terM – leCture no. & leCture nAMe (eleCtriC fielDs Duo to Continuous ChArge 
Distribution) 

13 
 

  

 



Al-MustAqbAl university / College of engineering & 
teChnology 

DepArtMent of (CoMMuniCAtions teChnology engineering) 
ClAss (seConD) 

subjeCt (eleCtroMAgnetiC stAtiC fielDs)/ CoDe (uoMu0207035) 
leCturer (AyAt AyAD hussein) 

1st terM – leCture no. & leCture nAMe (eleCtriC fielDs Duo to Continuous ChArge 
Distribution) 

14 
 

  

 

 



Al-MustAqbAl university / College of engineering & 
teChnology 

DepArtMent of (CoMMuniCAtions teChnology engineering) 
ClAss (seConD) 

subjeCt (eleCtroMAgnetiC stAtiC fielDs)/ CoDe (uoMu0207035) 
leCturer (AyAt AyAD hussein) 

1st terM – leCture no. & leCture nAMe (eleCtriC fielDs Duo to Continuous ChArge 
Distribution) 

15 
 

  

 

 

 

C. Field Due to a Continuous Volume Charge Distribution 

If we now visualize a region of space filled with a great number of charges separated by 

minute distances, we see that we can replace this distribution of very small particles with a smooth 

continuous distribution described by a volume charge density ρv   C /m3       

هائل من الشحنات المنفصلة عن بعضها بمسافات صغيرة جدا فاننا نستطيع إحلال هذا  اذا تصورنا منطقة من الفراغ مملؤة بعدد

 التوزيع لجسميات صغيرة بتوزيع املس يوصف بكثافة شحنة حجمية 

The total charge within some finite volume is obtained by integrating throughout that volume, 
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