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Part A: Concepts
1. Three identical bulbs X, Y, and Z are connected in series with a battery and three ammeters.
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a. Ammeter A1 reads 0.50 A. What do A2 and A3 read? Explain.

b. Bulb Y burns out. What happens to bulbs X and Z? Explain.

c. A fourth identical bulb is added in series. What happens to the total resistance, the current, and
the brightness of each bulb?

Part B: Solving Series Circuits
Show your equations, substitutions, and answers with units.

2. A 12V battery is connected in series with three resistors: 4.0 Q, 8.0 Q, and 12 Q.
a. Find the total resistance.
b. Find the current through each resistor.
c. Find the voltage drop across each resistor, and check that the drops add to 12 V.
d. Which resistor has the biggest voltage drop? Why does that make sense?
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3. Find the total resistance, the unknown resistance Rz' and the voltage drop across each resistor.
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4. A voltmeter across R1 reads 3.0 V. Find the current in the circuit, the voltage across Rz' and the
battery voltage.
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5. An old string of holiday lights has 40 identical 6.0 Q bulbs connected in series to a 120 V outlet.
a. What is the current in the string?

b. What is the voltage across each bulb?
c. What is the power of each bulb?
d. One bulb burns out. How many bulbs stay lit? Explain.
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