Multiple Choice Questions:

Answers according to the publisher. In parenthesis are clarifications on answers I feel are
also acceptable.

1. b. electrons

2. a. deficiency of electrons (c. surplus of protons. There certainly are applications
where protons are mobile and can gather to create a positive charge, e.g. proton
exchange membrane fuel cells)

3. a. a voltmeter

4. d. electrons (Any flow of charge is considered current. Almost exclusively you will
deal with electron flow, though remember that the direction of current is opposite to
electron flow. However, b. protons is also acceptable as proton conducting materials
exist, again see PEM fuel cells. In fact, any 1on, 1.e. charged atom, moving is current.
See batteries. d. positron is also theoretically acceptable. A positron, first discovered
by Carl D. Anderson in 1932, is the antimatter counterpart to the electron. Not to
blow your mind or anything, but according to famous physicist Richard Feyman, a
positron can be interpreted as an electron moving backwards in time.)

5. c. electrons
6. b. a molecule

7. a. friction

8. c. 628+ 10'® electrons

9. c. electrical pressure that causes current flow

10. b. the opposition to current flow



Solved Problems:

1. Q=1It
-9

¢ — 360,000
= 713

t = 24,000 seconds = 6.67 hours

2. E=IR

E
I=%

— 120
¥ 10,000

I1=0012A=12mA
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