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Physics 3204 - Unit2 WS #11 - Introduction to Current Electricity - 2007 - (08

. a) What is meant by electric current? Be as descriptive as possible and use an equation to formalize the deﬁnmon
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¢} A light bulb draws a current of 0.78 A. How long does it have to be on for 40.0 C of charge to flow through it.
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¢) Two 1.5-V (AAA) cells connected in series run a portable MP3 player that draws 6.3 X 10° A of current for
twelve hours before it runs out. How much energy does the battery transfer?
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2. a) How much work is done when 40.0 C of charge is moved through a potential difference of 240.0 V?
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b) A potential difference of 13.6 V exists across the terminals of a car battery. When operating a starting motor, it
delivers a constant current of 112.5 A for 1.81 seconds. How much work is done on the charge by the battery?
HINT: rather than relying on advanced formulas, think about Work and Voltage and about Time and Current.
Notice that both pairs have TIME in common.
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3. Draw a schematic diagram of the following circuit:

- The circuit has, for its energy source, a battery composed =y
of 6 1.5-V dry cells. The battery is made from two } Sa
equal banks of cells and is configured in such a manner e —”

that the total voltage is 4.5 V.
- There are three light bulbs in the circuit and the circuit
has two separate (parallel) branches. One branch has

two bulbs in series and the remaining bulb - I

is in the other branch. . I

- Switch S1 can shut down the entire circuit and switch S2 ] -1

shuts down only the lone bulb in the branch by itseif. '

- Include meters to measure current in the circuit T 2Oy
and the voltage across the “single” bulb. \_&/_

4. Suppose you have 8, 1.5 V-dry cells. Draw diagrams to show how the cells can be combined to produce the minimum
and maximum voltage. Determine the voltage of each battery,
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5. a) What is the potential difference across a power supply with a resistance of 35 @ if it draws a current of 2.3 A?
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b) A small radio operates on a 9.0 V battery. If the receiver draws 150 mA of current, what is its resistance?
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¢} A drill, designed for safe use at 120 V and 6.0 A, is connected to a source of 240 V.
Calculate the current the drill will draw, and state what will happen to the drill.
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6. A piece of wire with diameter 0.20 mm and length 20.0 cm is found to have a resistance of 40.0 ¢ Find the
resistance of each piece of wire that is made from the same material. ’P\ QL

a) diameter = 0.20 mm, length = 80.0 cm PS C{L
Lt.a = ' = H
L% Lh..zozl-\g) R"LL Y ¥ ;
R = pder R = wx Mo R = (0O
ﬁ
b) diameter = 0.050 mm, length = 20.0 cm l
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7. a) A 350 mA current flows through a copper wire 5.6 m long and 1.4 mm in diameter, Copper has a
resistivity of 1.72 x 10° @ - m. Find the potential difference of the circult’s source,
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b) A 1.0m piece of wire with a cross-sectional radius of 3.0 mm has a resistance of 9.0 x 107 Q. If the wire is
stretched until its cross-sectional radius is reduced to 1.0 mm, what would be the resistance of 2 2.0 m

long piece of the thinner wire? - N
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¢) Suppose we have two pieces of copper wire of different lengths and cross-section areas, but both have the same
resistance. Once piece is 350.0 m long and the other is 140.0 m long. The shorter wire has a cross-sectional
radius of 1.80 mm. What is the cross sectional radius of the longer wire?
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