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‘The above circuit diagram shows a battery with an intemal resistance of 4.0 ohms connected to a 16-ohm and a
20~ohm resistor in series. The current in the 20~ohm resistor is 0.3 amperes

2a

What is the emf of the battery?
(A)12V  (B)60V (O)108V (D)120V
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‘What power is dissipated by the 4-ohm intemnal esistance of the battery?
(A)036W (B)12W (Q)32W (D)36W
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A wite of resistance R dissipates power P when a current 7 passes through it. The wite is replaced by another
wite with resistance 3X. The power dissipated by the new wire when the same current passes through it is
(A)P/9 (B)P3 (©) 3P (D) 6P
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Bulb 1 Bulb 2
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The circuit in the figure above contains two identical lightbulbs in series with a battery. At first both bulbs glow
with equal brightness. When switch S s closed. which of the following occurs to the bulbs?

BulbI Bulb 2

©
=

(A) Goes out Gets brighter
(B) Gets brighter Goes out
(C) Gets brighter Gets slightly dimmer

(D) Gets slightly dimmer ~ Gets brighter
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Five identical light bulbs, each with a resistance of 10 ohms, are connected in a simple electrical circuit with a
switch and a 10 volt baftery as shown in the diagram below.
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‘The steady current in the above circuit would be closest to which of the following values?
(4) 02amp (B) 037 amp (©) 05amp (D) 2.0 amp
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‘Which bulb (or bulbs) could bum out without causing other bulbs in the circuit to also go out?
(A) only bulb D (B) only bulbs C or D
(C) onlybulbE (D) onlybulbs A orE
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1998B4 In the ciscuit shown above, A, B, C. and D are identical lightbulbs. Assume that the battery
‘maintains a constant potential difference befween ifs terminals (i.c., the internal sesistance of the
battery is assumed to be negligible) and the resistance of cach lightbulb remains constant.

2. Draw a diagram of the circuit in the box below, using the following symbols fo represent the
components in your diagram. Label the resistors A, B. C. and D to refer to the corresponding
lightbulbs.

L
T

Battery Resistors




image13.png
Draw your diagram in this box only.

List the bulbs in order of their brightnesses, from brightest to least bright. If any fwo or more bulbs
have the same brightness, state which ones. Justify your answer

Bulb D is then removed from its socket.

i Describe the change in the brightness, if any, of bulb A when bulb D is removed from ifs socket.
Justify your answer.

ii. Describe the change in the brightness, if any, of bulb B when bulb D is removed from its socket.
Justify your answer.
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Radio Clock
(10mA,9V) (20mA, 15V)
1982B4. A cabin contains only two small electrical appliances: a radio that requires 10 milliamperes of

current at 9 vols, and a clock that requires 20 milliamperes at 15 volts. A 15-volt battery with
negligible internal resistance supplies the electrical energy to operate the radio and the clock.

2. Complete the diagram below to show how the radio, the clock, and a single resistor R can be connected
between points A and B so that the correct potential difference is applied across cach appliance. Use.
the symbols in the diagram above fo indicate the radio and the clock
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15-Volt

b, Calculate the resistance of R

. Calculate the elecirical encrgy that must be supplied by the battery to operate the circuits for 1 mimte.
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AP Physics Multiple Choice Practice = Circuits
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Muliple Correct. Which two arrangements of resistors shown above have the same resistance between the
terminals? Select two answers
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2. Tn the circuit shown above, what is the value of the potential difference between points X and Y if the 6-volt
battery has no internal resistance?
@2V B3V (©4V D)6V
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The five sesistors shown below have the lengths and cross-sectional areas indicated and are made of material
with the same resistivity. Which has the greatest resistance?

A g (B g @ g D) 20—

% "4 SR RO m—
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An immersion heater of resistance R converts electrical energy into thermal energy that is transferred to the
liquid in which the heater is immersed. If the current in the heater s I, the thermal energy transferred to the
liquid in time t is

()Rt (B)FRt (C)IRF (D)IRt
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Kischhoff's loop rule for cicuit analysis is an expression of which of the following?
(A) Conservation of charge  (B) Conservation of energy  (C) Ampere's law.
(D) Ohms law.




