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In the circuit shown above, X, Y. and Z represent three light bulbs, each rated at 60 watts, 120 volts. Assume that the resistances of the bulbs are constant and do not depend on the current.

a.   What is the equivalent resistance of the three light bulbs when arranged as shown?

b.    What is the total power dissipation of this combination when connected to a 120‑volt source as shown?

c.    What is the current in bulb X ?

e.    What is the potential difference across bulb X ?

f.    What is the potential difference across bulb Z ?

2002B3 (15 points) Two lightbulbs, one rated 30 W at 120 V and another rated 40 W at 120 V, are arranged in two different circuits.

(a) The two bulbs are first connected in parallel to a 120 V source.

i.
Determine the resistance of the bulb rated 30 W and the current in it when it is connected in this circuit.

ii.
Determine the resistance of the bulb rated 40 W and the current in it when it is connected in this circuit.

(b) The bulbs are now connected in series with each other and a 120 V source.

i.
Determine the resistance of the bulb rated 30 W and the current in it when it is connected in this circuit.

ii.
Determine the resistance of the bulb rated 40 W and the current in it when it is connected in this circuit.

(c) In the spaces below, number the bulbs in each situation described, in order of their brightness.


(1= brightest, 4 = dimmest)



30 W bulb in the parallel circuit



40 W bulb in the parallel circuit



30 W bulb in the series circuit



40 W bulb in the series circuit

(d) Calculate the total power dissipated by the two bulbs in each of the following cases.

i. The parallel circuit

ii. The series circuit
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Determine the current and voltage drop across each resistor in the diagram above when the switch is closed as shown.

Now, the switch is opened.  Describe the change in brightness of bulb A and Bulb B when the switch is opened and justify your answers with calculations. 
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1980B2.  The electrical device whose symbol is shown above requires a terminal voltage of 12 volts and a current of 2 amperes for proper operation.

a.    Using only this device and one or more 3‑ohm resistors design a circuit so that the device will operate properly when the circuit is connected across a battery of emf 24 volts and negligible internal resistance. Within the dashed‑line box in the diagram below, draw the circuit using the symbol for the device and the appropriate symbol for each 3‑ohm resistor.
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b.    Using only this device and one or more 3‑ohm resistors, design a circuit so that the device will operate properly when connected to a source that supplies a fixed current of 6 amperes. Within the dashed‑line box in the diagram below, draw the circuit using the symbol for the device and the appropriate symbol.
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1996B4.  (15 points)

A student is provided with a 12.0-V battery and four resistors with the following resistances:  100 (, 30 (, 20 (, and 10 (.  The student also has plenty of wire of negligible resistance available to make connections as desired.

a.   
Using all of these components, draw a circuit diagram in which each resistor has nonzero current flowing through it, but in which the current from the battery is as small as possible.

b.   
Using all of these components, draw a circuit diagram in which each resistor has nonzero current flowing through it, but in which the current from the battery is as large as possible (without short circuiting the battery).
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The battery and resistors are now connected in the circuit shown above.

c.   
Determine the following for this circuit.


i.
The current in the 10-( resistor


ii.
The total power consumption of the circuit
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