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 Problem 1: An infinite uniform linear charge ρL = 2.0 nC/m lies along

the x-axis in free space, while point charges of 8.0 nC each are located at

(0, 0, 1) and (0, 0, -1). Find E at (2, 3, 4).

Write a MATLAB program to verify your answer.
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As we can see from Figure 3.2(b), for any point A on the line charge we

can always find one and only one point A' whose electric field at P has

the same magnitude but the opposite sign of that of A in the direction

which is parallel to the line charge. This is because the linear charge is

infinitely long.

 Therefore we only need to find the electric field in the direction

perpendicular to the line charge.
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Each incremental length of line

charge dL acts as a point

charge and produces an

incremental contribution to the

total electric field intensity.



 To find electric field generated by infinite line charge, we can replace

the infinite linear charge by a sufficiently long finite line charge.

 In this problem, our line charge has a length of one hundred times of

the distance from the observation point to the line charge, and its

center is located at C (2, 0, 0) as shown in Figure.
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 We divide the line charge into many

equal segments, and evaluate the

electric field generated by each

segment in the way we evaluate the

electric field generated by a single point

charge.

 Finally, we evaluate the summation of

the electric fields generated by all those

segments.



Exercise: A finite uniform linear charge ρL = 4 nC/m lies on the xy-

plane as shown in Figure, while point charges of 8 nC each are located at

(0, 1, 1) and (0, -1, 1). Find E at (0, 0 ,0).

Write a MATLAB program to verify your answer.
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Electric Field of Surface Charges: A surface charge of 5.0 μC/m2 is

located in the x-y plane in the region -2.0 m ≤ x ≤ 2.0 m and -3.0 m ≤ y ≤

3.0 m. Find analytically the electric field at the point (0, 4.0, 0) m.

Verify your answer using a MATLAB program that applies the principle

of superposition.
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As can be seen in Figure, for any point A on the surface charge, we can

find another point A' whose electric field at P has the same magnitude

but the opposite sign of that of A in the direction parallel to the surface

charge. Hence the electric field at P has only a z component .
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 To write a MATLAB code to solve this problem, we equally divide the surface

into many cells each with a length Δy and a width Δx . Each cell has a charge of

ΔQ = ρsΔxΔy.

 When Δx and Δy are very small, the electric field generated by this cell is very

close to that generated by a point charge with a charge ΔQ located at the

center of the cell.
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 Hence the electric field generated
by the surface charge at point P is
given

 Where Rj,i is the vector pointing
from the center of a cell to the
observation point.



 The location of the center of a cell is given by 𝑥 = −2 +
Δ𝑥

2
+ Δ𝑥 𝑖 − 1 , 𝑦 =

− 3 +
Δ𝑦

2
+ Δ𝑦 𝑗 − 1 and 𝑧 = 0.
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 Hence the electric field generated
by the surface charge at point P is
given

 Where Rj,i is the vector pointing
from the center of a cell to the
observation point.



Electric Flux Density: A point charge 1.0 C Q = μ is located at the origin.
Write a MATLAB program to plot the electric flux lines in the three-
dimensional space.

 Solution: The electric flux density resulting from a point charge is given

by 𝐃 =
𝑄

4𝜋 𝐑 2 𝒂𝑹, where R is the vector pointing from the point charge to

the observation point.
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We first introduce two MATLAB

functions that can help us to create a

field vector plot.

A point charge 1.0 C Q = μ is located at

the origin. Write a MATLAB program

to plot the electric flux lines in the

three-dimensional space.



We first introduce two MATLAB functions that can help us to create a

field vector plot.

1) meshgrid

Syntax:

 [X,Y] = meshgrid(x,y), [X,Y,Z] = meshgrid(x,y,z)
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[X Y]= meshgrid(-1:1:2, -1:1:3) [X,Y,Z] = meshgrid(0:1:4, 0:1:4, 0:1:2)



We first introduce two MATLAB functions that can help us to create a
field vector plot.

2) meshgrid quiver/quiver3

Syntax:

 quiver(X,Y,x_data,y_data)

 quiver3(X,Y,Z,x_data,y_data,z_data)
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A quiver plot displays vectors as arrows
with components (x_data, y_data) at the
points (X, Y)

 The matrices X, Y, x_data, and y_data
must all have the same size.

Example: Plots the vector ax + 0.5 ay at
each plotting point in the mesh grids as
shown in Figure.



 quiver3(X,Y,Z,x_data,y_data,z_data) is used to plot vectors in three-

dimensional space.

 The arguments X, Y, Z, x_data, y_data and z_data are three-dimensional

matrices.
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