
A very long uniform line of charge has charge per unit length 4.80 μC/m and 
lies along the x-axis. A second long uniform line of charge has charge per unit 
length -2.4 μC/m and is parallel to the x-axis at y1 = 0.40 m . 

What is the magnitude of the net electric field at point y2 = 0.20 m on the y-
axis? 

What is the direction of the net electric field at point y2 = 0.2 m on the y-
axis? 

What is the magnitude of the net electric field at point y3 = 0.60 m on the y-
axis? 

What is the direction of the net electric field at point y3 = 0.60 m on the y-
axis? 
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An infinitely long cylindrical conductor has radius R and uniform 
surface charge density σ. 

In terms of σ and R, what is the charge per unit length λ for the 
cylinder? 

In terms of σ, what is the magnitude of the electric field produced by 
the charged cylinder at a distance r>R from its axis? 

Express the result of part B in terms of λ. 
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A very long conducting tube (hollow cylinder) has inner radius a and 
outer radius b. It carries charge per unit length +α, where α is a 
positive constant with units of C/m. A line of charge lies along the axis 
of the tube. The line of charge has charge per unit length +α. 

Calculate the electric field in terms of α and the distance r from the 
axis of the tube for r<a. 

Calculate the electric field in terms of α and the distance r from the 
axis of the tube for a<r<b. 

Calculate the electric field in terms of α and the distance r from the 
axis of the tube for r>b. 

What is the charge per unit length on the inner surface of the tube? 

What is the charge per unit length on the outer surface of the tube? 
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A very long, solid cylinder with radius R has positive charge uniformly 
distributed throughout it, with charge per unit volume ρ. 

erive the expression for the electric field inside the volume at a 
distance r from the axis of the cylinder in terms of the charge density 
ρ. 
What is the electric field at a point outside the volume in terms of the 
charge per unit length λ in the cylinder? 
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A small conducting spherical shell with inner radius a and outer radius b is 
concentric with a larger conducting spherical shell with inner radius c and 
outer radius d (see the Figure (Figure 1) ). The inner shell has total charge 
+2q, and the outer shell has charge +4q. 

calculate the magnitude of the electric field in terms of q and the distance r 
from the common center of the two shells for r<a. 

Calculate the magnitude of the electric field in terms of q and the distance r 
from the common center of the two shells for a<r<b. 

Calculate the magnitude of the electric field in terms of q and the distance r 
from the common center of the two shells for b<r<c. 

Calculate the magnitude of the electric field in terms of q and the distance r 
from the common center of the two shells for c<r<d. 

Calculate the magnitude of the electric field in terms of q and the distance r 
from the common center of the two shells for r>d. 

What is the total charge on the inner surface of the small shell? 

What is the total charge on the outer surface of the small shell? 

What is the total charge on the inner surface of the large shell? 

What is the total charge on the outer surface of the large shell? 
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An insulating hollow sphere has inner radius a and outer radius b. 
Within the insulating material the volume charge density is given by 
ρ(r)=α/r,where α is a positive constant. 

What is the magnitude of the electric field at a distance r from the center of the shell, where a<r<b? 
Express your answer in terms of the variables α, a, r, and electric constant ϵ0. 

A point charge q is placed at the center of the hollow space, at r=0. What value must q have (sign and magnitude) in order for the electric field 
to be constant in the region a<r<b? 
Express your answer in terms of the variables α, a, and appropriate constants. 

What then is the value of the constant field in this region? 
Express your answer in terms of the variable α and electric constant ϵ0. 
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Two very large, nonconducting plastic sheets, each 10.0 cm thick, carry 
uniform charge densities σ1,σ2,σ3 and σ4 on their surfaces, as shown in the 
following figure(Figure 1) . These surface charge densities have the values 
σ1 = -6.00 μC/m2 , σ2=5.00μC/m2, σ3 = 2.0 μC/m2 , and σ4 = 4.00μC/m2. 
Use Gauss's law to find the magnitude and direction of the electric field at 
the following points, far from the edges of these sheets. 

What is the magnitude of the electric field at point A, 5.00 cm from 
the left face of the left-hand sheet? 

What is the direction of the electric field atpoint B, 1.25 cm from the 
inner surface of the right-hand sheet? 

What is the magnitude of the electric field at point C, in the middle of 
the right-hand sheet? 
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A conducting spherical shell with inner radius a and outer radius b has 
a positive point charge Q located at its center. The total charge on the 
shell is −3Q, and it is insulated from its surroundings. 

Derive the expression for the electric field magnitude in terms of the 
distance r from the center for the region r<a. a<r<b.  r>b. 

What is the surface charge density on the inner surface of the 
conducting shell? 

What is the surface charge density on the outer surface of the 
conducting shell? 
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