
POISSON’S & LAPLACE’S 
EQUATION



Substituting  Equation 1 into 2

……(1)

……….. (3)

Now by vector identity   bababa 2

……..(4)
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For Charge Free region (        = 0 ) Poisson’s equation reduces to

(5) reduces to

…….(5)



Cartesian coordinate system
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Spherical Coordinate System 

Cylindrical Coordinate System
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Example:

V = A z +B

Using given Conditions V= 0 at z = 0  Provide B = 0 
V =100 at z =d gives  A = 100/d

V = 100( z/d ) Volts

02

2

2

2

2

2













z
V

y
V

x
V

Since V is not the function of x and y so Laplace’s equation 
reduces to
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Consider a parallel conductor where V = 0 at z = 0 and V = 100 
Volts at z = d. Calculate potential as a Function of z. 





Biot-Savart Law
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Current element of length dl carrying current (I) produces a 
magnetic field dB at point P:

0 permeability of free space
0= 4 x 10-7 Wb/A.m



Ampere’s law – The Idea Gauss’s Law – The Idea
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Ampere’s law

• Ampere’s law states that the line integral of 
B⋅dl around any closed loop is proportional to 
the total current passing through any surface 
that is bounded by the closed loop:
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Maxwell’s Equations
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In vacuum








E = electric field

D = electric displacement

H = magnetic field

B = magnetic flux density

= charge density

j c= current density

0 (permeability of free space) = 4 10-7

0 (permittivity of free space) = 8.854 10-12

c (speed of light) = 2.99792458 108 m/s



Maxwell’s Equations in free 
space
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Volume charge density  = 0   and   Current density J = 0






























