Unit 5 Review: Long Answer Questions

224.

Calculate the resistance of a 900.-watt toaster
operating at 120 volts. [Show all work,
including the equation and substitution with
units.]
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In the space below, draw a diagram of an
operating circuit that includes:

a battery as a source of potential difference
two resistors in parallel with each other

an ammeter that reads the total current in the
circuit

On the diagram below, sketch at least four
electric field lines with arrowheads that
represent the electric field around a negatively
charged conducting sphere.
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Two oppositely charged parallel metal plates,
1.00 centimeter apart, exert a force with a
magnitude of 3.60 x [0-15 newton on an
electron placed between the plates. Calculate
the magnitude of the electric field strength
between the plates. [Show all work, including
the equation and substitution with units.)
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Unit 5 Review: Long Answer Questions

Base your answers to questions 228 through 230 on the information below.

A 5.0-ohm resistor, a 10.0-ohm resistor, and a 15.0-ohm resistor are connected in
parallel with a battery. The current through the 5.0-ohm resistor is 2.4 amperes.

228. Calculate the amount of electrical energy expended in the 5.0-ohm resistor in 2.0 minutes.
[Show all work, including the equation and substitution with units.]
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229. Using the circuit symbols found in the Reference Tables for Physical Seiting/Physics, draw
a diagram of this electric circuit.
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230. A 20.0-ohm resistor is added to the circuit in parallel with the other resistors. Describe the

effect the addition of this resistor has on the amount of electrical energy expended in the
5.0-ohm resistor in 2.0 minutes.
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Base your answers to questions 231 through 233 on the information below.

The centers of two small charged particles are separated by a distance of 1.2 x 104 meter. The
charges on the particles are +8.0 x 10719 coulomb and +4.8 x 10-19 coulomb, respectively.

231. On the axes below, sketch a graph showing the relationship between the magnitude of the

electrostatic force between the two charged particles and the distance between the centers of
the particles.
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Unit 5 Review: Long Answer Questions

232. Calculate the magnitude of the electrostatic force between these two particles. [Show all
work, including the equation and substitution with units.]
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233. On the diagram below, draw af least four electric field lines in the region between the two
positively charged particles.
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Base your answers to questions 234 and 235 on y 235. Calculate the current in resistor R 1. [Show all
the information and diagram below. work, including the equation and substitution
with units.]
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A 15-ohm resistor Ri, and a 30-ohm resistor, Rz,
are to be connected in parallel between points 4 = \%\ ,%j_ .’(o A
and B in a circuit containing a 90-volt battery. - L
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234. "Complete the diagram above, to show the two
resistors connected in parallel between points
A and B."




Unit 5 Review: Long Answer Questions

Base your answers to questions 236 and 237 on
the information and diagram below.

A 10.0-meter length of copper wire is at 20°C.
The radius of the wire is 1.0 x 103 meter.

Cross Section of Copper Wire
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236. Determine the cross-sectional area of the wire.
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237. Calculate the resistance of the wire. [Show all
work, including the equation and substitution
with units.]
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238. An electric circuit contains a source of
potential difference and 5-ohm resistors that
combine to give the circuit an equivalent
resistance of 15 ohms. Draw a diagram of this
circuit using circuit symbols given in the
Reference Tables for Physical Setting/Physics.
[Assume the availability of any number of
5-ohm resistors and wires of negligible
resistance.]
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Unit 5 Review: Long Answer Questions

Base your answers to questions 239 through 241 on
the information below.

A 3.0-ohm resistor, an unknown resistor, R, and two ammeters, 41 and A2, are connected as
shown with a 12-volt source. Ammeter 42 reads a current of 5.0 amperes.
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239. Calculate the current measured by ammeter 4. [Show all work, including the equation and
substitution with units.]
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240. Determine the equivalent resistance of the circuit.
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241. Calculate the resistance of the unknown resistor, R. [Show all work, including the equation
and substitution with units.]
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242, A light bulb attached to a 120.-volt source of
potential difference draws a current of [.25
amperes for 35.0 seconds. Calculate how much
electrical energy is used by the bulb.[Show all
work, including the equation and substitution
with units.]
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243. Base your answer to the following question on

the following information:

A toaster having a power rating of1050
watts is operated at 120. volts.
Calculate the resistance of the toaster. [Show
all work, including the equation and
substitution with units.]
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