Homework Set 31A
PH 112 – 10
Q1.	A light bulb glows because it has resistance.  The brightness of a light bulb increases with the electrical power dissipated in the bulb.  (A) In the circuit shown below (the one on the left (a), the two bulbs A and B are identical.  Compared to bulb A, does bulb B glow more brightly, just as brightly, or less brightly?  Explain your reasoning.  (B) Bulb B is then removed from the circuit and the circuit completed as shown in the circuit diagram below (b).  Compared to the brightness of bulb A in the circuit with both bulbs in it (a), does bulb A now glow more brightly, just as brightly, or less brightly?  Explain your reasoning.
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P1.	A silver wire 2.6 mm in diameter transfers a charge of 420 C in 80 min.  Silver contains 5.8 × 1028 free electrons per cubic meter.  (A) What is the current in the wire?  (B) What is the magnitude of the drift velocity of the electrons in the wire?



P2.	(A) What is the strength of the electric field in a 21-gauge copper wire (diameter2.05 mm) that is needed to cause a 2.75-A current to flow (the resistivity of copper is 1.72 × 10-8 Ω•m)?  (B) What field would be needed if the wire were made out of silver instead (the resistivity of silver is 1.47 × 10-8 Ω•m)?




P3.	Consider the circuit shown below.  The terminal voltage of the 24.0-V battery is 21.2 V.  What are (A) the internal resistance, r, of the battery and (B) the resistance, R, of the circuit resistor?
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P4.	The power rating of a light bulb (such as a 100-W bulb) is the power it dissipates when connected across a 120-V potential difference.  What is the resistance of (A) a 100-W bulb and (B) a 60-W bulb?  (C) How much current does each bulb draw in normal use?
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