Internal Resistance Quiz Answer Key
Key Equations
[image: V_{terminal} = Emf - Ir ]

1. Fill In The Blanks: Every battery has internal ______resistance_______ which is why the voltage available for use is less than the ______emf________ provided by the battery’s chemicals.
2. Say you have two batteries with identical sizes and identical electric energy density.  If one provides more voltage to a circuit, it must have
a) no internal resistance
b) more internal resistance
c) less internal resistance
d) not enough information
3. If you measure the voltage of a system to be 12 volts, and you know the battery was marketed as a 15-volt system, how much is the voltage drop across the internal resistance of the battery?
3 volts
4. Why is it that when you measure the voltage of a brand new 9-volt battery, it is always less than 9 volts?  What does this number mean?
[bookmark: _GoBack]Because every battery has a certain amount of internal resistance.  The difference in voltage shows how much the voltage drops due to the internal resistance. It can be thought of as a perfect voltage source in series with a small internal resistor with resistance r.
5. What is the combined EMF of a series of three 6-volt batteries?
18 volts
6. Consider the set up from question 4.  If you use a voltmeter and measure the voltage in this short circuit series of batteries to be 15.4 volts, what is the voltage drop across the internal resistance of the combined batteries? (Ignore the resistance of any wires.)
2.6 volts
7. Consider the set up from question 4, and imagine you also hook up a 2Ω resistor in series with these three batteries. If you use an ammeter and measure the current through the resistor to be 8 amps, what is the internal resistance of the batteries?
0.25 Ω
8. What is the power dissipated by the batteries alone in the circuit discussed in question 6?
16 Watts
9. If you measure the voltage of a system to be 12 volts, and you know the battery was marketed as a 15-volt system, how much is the voltage drop across the internal resistance of the battery?
3 volts
10. The battery that runs your pet hamster’s reading light has an emf of 3 volts.  Its internal resistance is 0.6 Ω.  If the current through the circuit is 0.2 amps, what is the terminal voltage, and what is the resistance of the light?
Vterminal = 2.88 volts
R = 14.4 Ω
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