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PHYS-224 Electricity & Magnetism 

 

Test #1 

 

Electric Fields and Forces (Chapters 25, 26, 27) 

 
 
Name: __________________________________________________ 
 
 

1. There are 5 pages to this exam, including this cover sheet.  The equation sheet is separate 

2. There are 8 questions on this exam.  You must show ALL work in a clear and organized manner in 
order to receive full credit.  Insuffi cient work or incomplete explanations will result in a loss of points. 

3. Cheating will be dealt with severely.  Keep your eyes on your own paper, and do not attempt to talk or 
communicate to any student around you.  Students who are involved in any kind of cheating will 
receive a ZERO on this test, and will be referred to the Dean of Students for disciplinary action. 

4. Except for a simple numerical mistake in adding points, any appeals regarding how this exam was 
graded must be submitted in writing within 3 class meetings after the test was handed back. 

 
 
 
 
 
 
 

 Test #1 Grade: ___________ 

 
 

 Daily Quiz Grade to date: __________ 
 

 Mastering Physics Grade to date: __________ 
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1.  (6 pts) You have three objects, one each that is positively charged, negatively charge, and neutral.  
Describe the steps you would take to determine whether or not a fourth object has charge, and if so 
what kind of charge it has.  Be sure to explain what the results of each step would indicate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. (6 pts) In the figure below, 

!  

q
1
= 3.5 " 10#4  C, 

!  

q2 = " 5.6#10" 5 C, and 

! 

q3 = 7.2"10#5 C.  Distances 

are in meters. Find the force   

! 

r 
F 3on1 as a vector using 

! 

ö i ,

!  

ˆ j  unit vector notation.  Be sure to draw all 
relevant vectors on the figure. 
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3. (6 pts) The figure below shows a negative point charge, an infinite plane with uniform positive charge 
density, and six locations.  At each location, draw vectors representing the magnitude and direction of 
the net electric fi eld at that location.  Then rank the net electric field strengths from largest to smallest. 
At location 4 the magnitudes of the electric fields due to the plane and point charge are the same. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
4. (6 pts) The figure at right shows the paths that four charged 

particles follow when traveling through a region with a 
uniform electric field.  All four particles have the same mass 
and were traveling with the same initial velocity. 

a. If particle 3 is a proton, is the electric field directed 
towards the top or bottom of the page? (Explain) 

b. Given your answer to part a, what are the signs of 
particles 1, 2, and 4?  (Explain) 

c. Does particle 4 have more or less charge than particle 3? (Explain) 
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5. (6 pts) A proton is released from rest at a distance of 0.42m from an infinite plane with surface charge 
density 

!  

" = #2.5$10#6C/m
2
. How fast is the proton moving when it impacts the plane surface? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. (6 pts) The electric field strength at a distance of 0.035m from a very long rod of charge is  6230 N/C. 

How much charge is contained in a 0.4 m length of the rod? 
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7. (6 pts) GaussÕ Law states that the ______ flux through a ____________ surface depends only on the  

______   _____________ inside.  Below are several pieces of the GaussÕ Law equation.  Explain what 

each part means. 

a. 

!  

"
net

 

b.   

!  

r 
E • d

r 
A  

c. 

!  

"  

8. (8 pts) A thick conducting spherical shell with inner radius a = 0.02m and 
outer radius b = 0.03m carries a total net charge of +6nC spread over its two 
surfaces.  A point charge of size Ð2nC is at the center of the conducting shell, 
and the conductor is in a state of electrostatic equilibrium.  

a. What is the electric field at a distance of 0.025m from the center of the 
spherical shell? 

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

 
c. What is the electric field at a distance of 0.04m from the center of the conducting shell? 

 
 
 
 
  


