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ABSOLUTELY NO CHEATING! 
 

Problems (4 Problems, total 100%) 
 

 
1. A thin plane of charges: (40%) (1) Suppose we have a large thin plane (with area A) with 

uniform positive charges distributed on the surface its charge density is , Use Gauss law to 
determine the electric field on the surface both the magnitude and the direction. (2) If we bring 
another large plane with negative charge but the same charge density close to each other 
separated by a distance d, what is the final electric field inside the two infinite planes? (3) In 
(2), we form a parallel plate capacitor. What is the (electric) potential difference between these 
two plates? What is its capacitor? (4) IF now we insert a dielectric material, with dielectric 
constant , what is the new electric field inside the plates? What is the induced charge density 
near the negative plate? 

2. Electric field of a charged sphere: (20%) What is the electric field of a spherically symmetric 
charged sphere of total charge Q? (1) At a distance r outside the sphere from the center, (2) at a 
distance r from the center inside the sphere. (3) Plot the electric field as a function of distance 
from the center of the sphere, assuming the radius of the sphere is R. 

3. RC circuit: (20%) In the figure to the right, we 
have a RC circuit. If at t=0 we turn the circuit, 
the capacitor start to charge. (1) What is the 
instantaneous current what the circuit is turned 
on at t=0? (2) When the charging is complete, 
what is the total charge we can have at the 
capacitor? (3) Drive the differential equation 
that describe the charge as a function of time, 
q(t). 

4. Ampere’s law: (20%) (1) Write down what is 
ampere’s law? (2) In a long current- carrying wire, if the current is I, the diameter of the wire 
is R. What is the magnetic field outside the wire, r>R? (3) What is the magnetic field inside the 
wire when r<R? (4) Plot the magnetic field as a function of r. 
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