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Conventions
• You may spilt apart this test. Please make sure you write your answers and show your
work on the answer sheet. Work done in this booklet will not be scored.
• SHOW ALL WORK! Partial credit may be awarded.
• Use appropriate sig figs in accordance with the National SO policy.
• The direction of current is Conventional Current; the direction in which positive charges
flow.
• Assume that all batteries and meters are ideal unless otherwise stated.
• Assume gravitational effects are negligible unless otherwise stated.
• Diagrams are not drawn to scale.
• Tiebreakers are marked with two stars (**) next to the point value of the question,
and are ranked in the order that they appear in the test.
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Section I
Instructions: Match the letter of the description to the correct scientist. Be sure to record
your answer on the answer sheet. [2 pts each]
1. Nikola Tesla
A. Developed the equation that states that induced emf is proportional to the change in magnetic flux with respect to time
2. Charles-Augustin de Coulomb
B. Proved the existence of electromagnetic waves
(light)
3. James Clerk Maxwell
C. Developed the equation that describes the electric force between two point charges
4. Michael Faraday
D. Tried, but failed to experimentally prove that
electromagnetic waves require a medium of ether
wind
5. André-Marie Ampère
E. Developed 4 defining equations of classical electromagnetism
H
Q
6. Georg Ohm
F. This law is named after him: E · dA =
0
7. Heinrich Hertz
G. Discovered that spectral lines split in the presence of a static magnetic field
8. Pieter Zeeman
H. Discovered that Potential difference is directly
proportional to current
9. Michelson and Morley
I. The SI Unit for magnetic flux density is named
after this scientist.
10. Johann Carl Friedrich Gauss
J. Coined the term ‘solenoid’
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Section II
Instructions: Identify the following electronic components. Be specific! Also, be sure to
record your answers on the answer sheet. [2 pts each]

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.
15.
===Continue on to the next page===

3

Section III
Instructions: Answer the following questions.
1. Determine the electrostatic force between two electrons separated by 2.33 × 10−5 m [3
pts]
2. Consider the following circuit: (use 2 sig figs):

a. Assume that the circuit has been connected for a long time. Determine the
equivalent resistance of the circuit. [2 pts]
b. Determine the time constant of the circuit. [2 pts]
c. What is the current through C1? [1 pt]
d. What is the voltage drop across R2? [2 pts]
e. The battery is then disconnected. How long does it take for the charge on the
capacitor to reduce to half its original value? [3 pts**]
3. Sketch a diagram of a Wheatstone Bridge. [2 pts]
4. Consider alternating current (AC) and direct current (DC).
a. What is the main difference between AC and DC? [2 pts]
b. Why might this make AC more dangerous than DC? [2 pts]
5. Sketch the electric field created by two point charges, +2Q and -Q [3 pts]
6. What is the capacitance of two parallel plates of area 2.00 cm2 , separated by 0.00315m?
There is vaseline between the plates (κ = 2.16) [2 pts]
7. Consider the following image of an LED:
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a. Identify the positive and negative pins on the LED (Left or right side) [1 pt]
b. What does LED stand for? [1 pt]
8. Consider the following circuit:

a. Determine the equivalent resistance. [2 pts]
b. What is the current through R4? [2 pts]
c. What is the voltage drop across R2? [2 pts**]
9. Sketch the magnetic field created by the following wire: (Draw this on your answer
sheet)

10. A proton is moving east at 1.5 × 107 m/s inside a 2.0T magnetic field directed to the
west. What is the magnitude and direction of the force on the proton? [2 pts]
11. Consider a single conducting loop with 2.50A of current inside a uniform 1.25T magnetic field as shown. (If it’s not clear, the width is 0.763 m and the length is 0.257 m.)
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a. What is the direction of the magnetic force at points P and Q? [1 pt]
b. Determine the net torque on the loop at this moment. [3 pts**]
c. Determine the maximum angular speed of the loop. The rotational inertia of the
loop is 0.400kg · m2 . [4 pts]
12. An electron enters an electric field between two parallel plates as shown below. Its
initial speed is 1.50 × 107 m/s. The strength of the electric field is 5.00 × 104 N/C. The
particle starts halfway between the plates, which are separated by 0.500m. The plates
are 1.00m long.

a. Determine the magnitude and direction of the force on the electron when it is
inside the electric field. [2 pts]
b. For how much time does the electron travel inside the field before it hits the plate?
[2 pts]
c. Determine the horizontal distance it travels inside the field before it hits the plate.
[2 pts]
d. Now a 0.500T magnetic field is applied, pointing into the page.
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i. How fast must the electron be moving so that it travels the complete 1.00m
before it hits the plate? [2 pts]
ii. How fast must the electron be moving so that it doesn’t get deflected at all?
[2 pts]
13. Why is dangerous to work with sensitive electronics while standing on carpet? [2 pts]
14. An electron is held at rest against the negative plate as shown below. It is then released.
How much kinetic energy does it have when it hits the positive plate? [2 pts]

15. Construct a truth table for an NAND gate. [2 pts]

16. Consider the following logic circuit:

a. If A = 1, B = 0, C = 1, and D = 1, what is the output? [2 pts]
b. If A = 0, B = 0, C = 1, and D = 0, what is the output? [2 pts]
17. Give a real-life example of a magnetic monopole. [1 pt]
18. Consider a silicon P-N Junction.
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a. Which side contains an excess of holes? [2 pts]
b. What happens when the P-N Junction is formed? [2 pts]
19. State Kirchoff’s Junction rule. [2 pts]
20. What is the traditional frequency of AC voltage in the US? [1 pt]
===End of Test===
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