AP Physics Multiple Choice Practice — Circuits
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Multiple Correct. Which arrangements of resistors shown above have the same resistance between the
terminals? Select two answers
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In 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?
A2V B3V ©4v D)6V

Questions 3-4:

A lamp, a voltmeter V, an ammeter A, and a battery with zero internal resistance are connected as shown.

3.

How would the ammeter reading change when another lamp is connected in parallel with the first lamp as
shown by the dashed lines?

(A) increases, because the current through the ammeter splits to feed both branches

(B) remains the same, because the ammeter measures the current provided by the battery

(C) decreases, because the resistance of the circuit is increased

(D) remains the same, because energy is conserved in the circuit

How would the voltmeter reading change when another lamp is connected in parallel with the first lamp as
shown by the dashed lines?

(A) decreases, because the current is split between the two branches

(B) remains the same, because charge is conserved in the circuit

(C) increases, because the resistance of the circuit is increased

(D) remains the same, because energy is conserved in the circuit
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5. The four resistors 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 p——2g—— (O o D 2
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6. Two capacitors are connected in parallel as shown above. A voltage V is applied to the pair. What is the ratio
of charge stored on C; to the charge stored on C,, when C; = 1.5C, ?
A23 B1 (©)32 (D)4

Questions 7-8

The five incomplete circuits below are composed of resistors R, all of equal resistance, and capacitors C, all of
equal capacitance. A battery that can be used to complete any of the circuits is available.
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7. Into which circuit should the battery be connected to obtain the greatest steady power dissipation?
WA BB (©C (DD

8. Which circuit will retain stored energy if the battery is connected to it and then disconnected?
AMA BB ©C (DD

I(amperes)

9. The circuit shown above left is made up of a variable resistor and a battery with negligible internal resistance. A
graph of the power P dissipated in the resistor as a function of the current I supplied by the battery is given
above right. What is the emf of the battery?

(A)0.025V  (B)25V (0)625V (D)40V

1N0sSA
——W—-h —
10. In the circuit shown above, the value of r for which the current I is 0.5 ampere is
A)1Q B)5Q ©)10Q (D)20 Q
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15.
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In the diagrams above, resistors R and R, are shown in two different connections to the same source of emf &
that has no internal resistance. How does the power dissipated by the resistors in these two cases compare?
(A) It is greater for the series connection, because the current is not split.

(B) It is greater for the series connection, because the equivalent resistance is greater

(C) It is greater for the parallel connection, because the total current is greater.

(D) It is greater for the parallel connection, because both resistors have the same voltage.

1Q 3Q
A MV

AN
2Q

The diagram above shows part of a closed electrical circuit. When there is a steady current in the circuit, the
amount of charge passing a point per unit of time is

(A) greater in the 1 Q resistor than in the 3 Q resistor

(B) greater in the 1 Q resistor than in the 2 Q resistor

(C) greater in the 2 Q resistor than in the 3 Q resistor

(D) greater at point X than at point Y

\V

Two concentric circular loops of radii » and 2b, made of the same type of wire, lie in the plane of the page, as
shown above. The total resistance of the wire loop of radius & is R. What is the resistance of the wire loop of
radius 256?

(A)R2 B)R (©)2R (D) 4R

The total capacitance of several capacitors in parallel is the sum of the individual capacitances for which of the
following reasons?

(A) The charge on each capacitor depends on its capacitance, but the potential difference across each is the
same.

(B) The charge is the same on each capacitor, but the potential difference across each capacitor depends on its
capacitance.

(C) Capacitors in a circuit always combine like resistors in series.

(D) The parallel combination increases the effective separation of the plates.

A wire of length L and radius 7 has a resistance R. What is the resistance of a second wire made from the same

material that has a length L/2 and a radius r/2?
(A) 4R (B) 2R ©) R (D) R2
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Questions 16-18

16. Which current is greater I, or [,?
(A) 1, is greater, because it has more resistance.
(B) 1, is greater, because it has less resistance.
(C) 1 is greater, because of charge conservation.
(D) L, is greater, because of energy conservation.

17. What is the current /;?
(A) 1mA (B) 3mA (C) 4mA (D) 12mA

18. Which of the following changes would increase the value of ,?
(A) Remove R; and the branch containing it.
(B) Replace R, with another 6000 Ohm resistor.
(C) Add an 8000 Ohm resistor in parallel with R, and R;.
(D) Rewire the circuit, putting all three resistors in series.

19. A 60-W incandescent bulb and a 13.3-Watt compact fluorescent light are both plugged into a 110-volt
household circuit and lit. Which bulb has the greater resistance?
(A) Neither, since they are connected across the same potential difference.
(B) The 60-W bulb, because it draws more current.
(C) The 13.3-W bulb, because it uses less power
(D) The 13.3-W bulb, because it is more efficient.

1A _2A
m% %m
R
oV 24V
[ il

20. In the circuit shown above, what is the resistance R?
A)3Q [B)4Q ©6Q D) 12Q

21 In the circuit shown above, the current in each battery is 0.04 ampere. What is the potential difference between
the points x and y?
A8V B2V (C)0V D)4V
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22. A 12—volt storage battery, with an internal resistance of 20, is being charged by a current of 2 amperes as
shown in the diagram above. Under these circumstances, a voltmeter connected across the terminals of the
battery will read
@Aa8v @B1wv ©12v DleV

Questions 23-25

0] 5 (€) 2 ohms (D)
= 4 2
“[ T ohms
2 ohms

The batteries in each of the circuits shown above are identical and the wires have negligible resistance.

23. In which circuit is the current furnished by the battery the greatest?
(A)A (B)B (©)C ((D)D

24. In which circuit is the equivalent resistance connected to the battery the greatest?
AMA BB (©C DD

25. Which circuit dissipates the least power?
AMA BB (©C DD

26. When two identical parallel—plate capacitors are connected in series, which of the following is true of the
equivalent capacitance?
(A) It depends on the charge on each capacitor.
(B) It depends on the potential difference across both capacitors.
(C) It is larger than the capacitance of each capacitor.
(D) It is smaller than the capacitance of each capacitor.

27. The emf of a battery is 12 volts. When the battery delivers a steady current of 0.5 ampere to a load, the potential
difference between the terminals of the battery is 10 volts. What terminal voltage would you expect if the
battery were connected to a load with less resistance?

(A)12V  (B)10V (C)Between 10 and 12V (D) Less than 10 V

2A X 1A
15VE Fwov TV

20

]f

28. In the circuit shown above, the emf's of the batteries are given, as well as the currents in the outside branches
and the resistance in the middle branch. What is the magnitude of the potential difference between X and Y?
A4V BV (©O10V D12V
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Questions 29-31

29.

30.

31.

32.

33.
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Assume the capacitor C is initially uncharged. The following graphs may represent different quantities related
to the circuit as functions of time t after the switch S is closed

(A) (B © (D)
OL: \ _~
O Time Tome T XGmg—" or—=—

Which graph best represents the voltage versus time across the resistor R?
(A)A (B)B (C)C (D)D

Which graph best represents the current versus time in the circuit?
@A BB (©C DD

Which graph best represents the voltage across the capacitor versus time?
AMA BB ©C (DD

A wire of resistance R dissipates power P when a current / passes through it. The wire is replaced by another
wire with resistance 3R. The power dissipated by the new wire when the same current passes through it is
(A)P/9 (B)P/3 ©P (D) 3P

—
—

—

The diagram above represents a circuit of six 2—microfarad capacitors. What potential difference must be
applied between points X and Y so that the charge on each plate of each capacitor will have magnitude 6
microcoulombs?

(A)3V. (B)6V ©) 9V (D) 18V

Questions 34-35

03 12V 6V 920
A

— |4 X +I'=

M- MWy
150 4 R

In the circuit above, the emf's and the resistances have the values shown (0.3 Q, 0.2 Q and 1,5 Q) . The current I in
the circuit is 2 amperes.

34.

35.

The resistance R is
A) 1Q (B) 2Q ©) 3Q (D) 4Q

The potential difference between points X and Y is
A) 12V (B) 6.0V (C) 84V (D) 108V
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36. In the circuit shown above, the battery supplies a constant voltage V when the switch S is closed. The value of
the capacitance is C, and the value of the resistances are R; and R,. In the time after the switch is closed, the
current supplied by the battery is
(A) constant, because batteries always provide constant current
(B) constant, because the capacitor is a open circuit and doesn’t affect the two resistors in series
(C) decreasing, because current initially flows to the capacitor
(D) decreasing, because it becomes zero when the capacitor is full

2Q R
i
=

37. If the ammeter in the circuit above reads zero, what is the resistance R ?
A) 1.5Q (B) 2Q ©) 4Q (D) 6Q

Questions 37-38:

38. If the current through the ammeter is to flow toward the bottom of the page, how must the resistance R compare
to the value found in #37?
(A) it must be larger, so that the voltage across R increases
(B) it must be larger, so that the equivalent resistance of the circuit increases
(C) it must be smaller, so that the voltage across R decreases
(D) it must be smaller, so that the equivalent resistance of the circuit decreases

39. A resistor R and a capacitor C are connected in series to a battery of terminal voltage V. Which of the
following equations relating the current I in the circuit and the charge Q on the capacitor describes this circuit?
(A)Vo+QC—TR=0 (B)Vo—Q/IC—IR=0 (C) Vi =Q*2C-T"R=0
(D) Vo—CI-TPR=0

40. Which of the following combinations of 4Q2 resistors would dissipate 24 W when connected to a 12 Volt
battery?

| m f
(A) (B) © (D)

3.0 uF
X 30pF ¥ Z

30 uF

i

12v

41. Three identical capacitors, each of capacitance 3.0 pF, are connected in a circuit with a 12 V battery as shown
above. The potential difference between points Y and Z is
(A) 6 V, because all capacitors will have the same potential difference
(B) 8 V, because charge is conserved in the set of wires containing point Y.
(C) 6 V, because charge is conserved in the set of wires containing point Y.
(D) 8 V, because all capacitors have the same charge.
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42

43.

44.

45.

Bulb 1 Bulb 2

—l

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 is closed, which of the following occurs to the bulbs?
Bulb I Bulb 2

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

(D) Gets slightly dimmer Gets brighter

When the switch S is open in the circuit shown above, the reading on the ammeter A is 2.0 A. When the switch
is closed, the reading on the ammeter is

(A) doubled

(B) increased slightly but not doubled

(C) the same

(D) decreased slightly

Two conducting cylindrical wires are made out of the same material. Wire X has twice as much resistance than
wire Y. Which of the following could be true?

(A) Wire X is twice the diameter of wire Y.

(B) Wire X is twice as long and twice the diameter of wire Y.

(C) Wire Y is twice as long and twice the diameter of wire X.

(D) Wire Y is twice as long as wire X.

1A

.

I
8
<

r

+
1A| 1

E= WOV E
L

-

The figures above show parts of two circuits, each containing a battery of emf ¢ and internal resistance r. The
current in each battery is 1 A, but the direction of the current in one battery is opposite to that in the other. If the
potential differences across the batteries' terminals are 10 V and 20 V as shown, what are the values of € and r ?
A)E=5V,r=15Q

B)E=10V,r=100Q

©OE=15V,r=5Q

DE=20V,r=10Q
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46. What is the current through the 6.0 Q resistor shown in the accompanying circuit diagram? Assume all batteries
have negligible resistance.
(A)OA (B)040A (CO)13A (D)I15SA

Questions 47-49
(L)
1/}\'\ -/
./ \A\[\/
/N[.\

Four identical light bulbs K, L, M, and N are connected in the electrical circuit shown above.

47. Rank the current through the bulbs.
(A)K>L>M>N
(B)L=M>K=N
(©O)L>M>K>N
(D)N>K>L=M

48. Bulb K burns out. Which of the following statements is true?
(A) Only bulb N goes out.
(B) Bulb N becomes brighter.
(C) The brightness of bulb N remains the same.
(D) Bulb N becomes dimmer but does not go out.

49. Bulb M burns out. Which of the following statements is true?
(A) Only bulb M goes out.
(B) Bulb N goes out but at least one other bulb remains lit.
(C) The brightness of bulb N remains the same.
(D) Bulb N becomes dimmer but does not go out.

f‘v'\ T A\

5.00

50. The voltmeter in the accompanying circuit diagram has internal resistance 10.0 kQ and the ammeter has internal
resistance 25.0 Q. The ammeter reading is 1.00 mA. The voltmeter reading is most nearly:
(A)1.oOV (B)3.0V (C)40V ([D)50V

51. When two resistors, having resistance R; and R,, are connected in parallel, the equivalent resistance of the
combination is 5 Q. Which of the following statements about the resistances is correct?
(A) Both R1 and R2 are greater than 5 Q.
(B) Both R; and R, are equal to 5 Q.
(C) Both R; and R; are less than 5 Q.
(D) The sum of R; and R, is 5 Q.
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52.

53.

54.

55.

56.

When a single resistor is connected to a battery, a total power P is dissipated in the circuit. How much total
power is dissipated in a circuit if » identical resistors are connected in series using the same battery? Assume
the internal resistance of the battery is zero.

(AP B)nP (C)Pn (D) P’

>~ >~ =

T 20 rfs] 3 051}—' 8.0 r:]

In the accompanying circuit diagram, the current through the 6.0—Q resistor is 1.0 A. What is the power supply
voltage V?
(A)IoV (B)I8V (C)24V (D)30V

3.00uF

In the circuit diagrammed above, the 3.00—uF capacitor is fully charged at 18.0 uC. What is the value of the
power supply voltage V'?
(A)440V (B)6.00OV (C)800V (D)104V

Z
ViV
X ¥
A AN ——AAA—

Given the simple electrical circuit above, if the current in all three resistors is equal, which of the following
statements must be true?

(A) X, Y, and Z all have equal resistance

(B) X and Y have equal resistance

(C) X and Y added together have the same resistance as Z

(D) X and Y each have more resistance than Z

E
MWy
2 S L

;I\,{;)ﬁ.f ﬁ)

If all of the resistors in the above simple circuit have the same resistance, which would dissipate the greatest
power?

(A) resistor A

(B) resistor B

(C) resistor C

(D) resistor D
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57. The following diagram represents an electrical circuit containing two uniform resistance wires connected to a
single flashlight cell. Both wires have the same length, but the thickness of wire X is twice that of wire Y.
Which of the following would best represent the dependence of electric potential on position along the length of

the two wires?

Questions 59-61

(A)
58. 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 battery as shown in the diagram below. Which bulb (or bulbs) could burn out without

causing other bulbs in the circuit to also go out?

(A) only bulb D
(B) only bulb E

10 volts

s

wie ¥/ -
§ 4 §' \‘$ - § ,'/
N . ) ferire X
- / - .o ¥ hr] s o
0 / 0 [ and
= J o3 Ny H / "
/ / v Y
/ o \ '
~ arxe X N\
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g L
« Posttirn « Positien o 2061130%
B) © (D)

A

(C) only bulbs C or D
(D) bulbs B, C, or D

each bulb =10~

switch

¥

B

o

C

Battery

£®
%

W

207

ANy

e L
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An ideal battery, an ideal ammeter, a switch and three resistors are connected as shown. With the switch open as
shown in the diagram the ammeter reads 2.0 amperes.

59. With the switch open, what would be the potential difference across the 15 ohm resistor?
B)40V

(A)30V

(C)60V

(D)70 V

60. With the switch open, what must be the voltage supplied by the battery?
B)40V

(A)30V

(C)60V

(D)70 V

61. When the switch is closed, what would be the current in the circuit?

(A)1.7 A

(B)2.0 A

(©) 23A

(D) 3.

0A
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Questions 62-63

B
A 4N 2n
e 3 T
LR —
D
& an
'E

A 9—volt battery is connected to four resistors to form a simple circuit as shown above.

62. How would the current through the 2 ohm resistor compare to the current through the 4 ohm resistor?
(A) twice as large (B) one—half as large (C) equally as large (D) four times as large

63. What would be the potential at point B with respect to point C in the above circuit?
A)+7V B)+t3v (©C)o0ov (D) 3V

64. A circuit is connected as shown. All light bulbs are identical. When the switch in the circuit is closed
illuminating bulb #4, which other bulb(s) also become brighter?
(A) Bulb#1 only (B) Bulb#2only (C) Bulbs#2 and#3 only (D) Bulbs #1, #2, and #3

Questions 65-66
The diagram below shows five identical resistors connected in a combination series and parallel circuit to a
voltage source.

K L
W A A W\""M

Ay
M

| |
—[1[1] z
65. Through which resistor(s) would there be the greatest current?
(A) M only (B) N only (C)Jand Nonly (D)K and L only

66. Which resistor(s) have the greatest rate of energy dissipation?
(A) M only (B) N only (C)Jand Nonly (D)K and L only
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67.

68.

69.

70

%M
D
e N
B QR‘ c
The circuit shown has an ideal ammeter with zero resistance and four identical resistance light bulbs which are
initially illuminated. A person removes the bulb R, from its socket thereby permanently breaking the electrical
circuit at that point. Which statement is true of the circuit after removing the bulb?
(A) The voltage from B — C increases.
(B) The power supplied by the battery increases

(C) The voltage across R, increases.
(D) The ammeter reading is unchanged.

A current through the thin filament wire of a light bulb causes the filament to become white hot, while the
larger wires connected to the light bulb remain much cooler. This happens because

(A) the larger connecting wires have more resistance than the filament.

(B) the thin filament has more resistance than the larger connecting wires.

(C) the filament wire is not insulated.

(D) the current in the filament is greater than that through the connecting wires.

30chms

AN
120valts | 6.00hms
171.0chm T

In the circuit above the voltmeter V draws negligible current and the internal resistance of the battery is 1.0
ohm. The reading of the voltmeter is
(A)10.0V (B)105V (©C)108V (D)11.6V

-

For the circuit shown, a shorting wire of negligible resistance is added to the circuit between points A and B.
When this shorting wire is added, bulb #3 goes out. Which bulbs (all identical) in the circuit brighten?
(A) Only Bulb 4 (B) Only Bulbs 1 and 4 (C) Only Bulbs 2 and 4 (D) Bulbs 1, 2 and 4
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71. For the configuration of capacitors shown, both switches are

+00 pc| _|sonc closed simultaneously. After equilibrium is established, what is
C=spf _ C=20yF the charge on the top plate of the 5 uF capacitor?
-100 pC =50 pc (A)50uC (B)30uC (©)25uC (D)10pC

\ I

72. A student wants to make a brighter light bulb. He decides to modify the filament. How should the filament of a
light bulb be modified in order to make the light bulb produce more light at a given voltage?
(A) Increase the resistivity only.
(B) Increase the diameter only.
(C) Decrease the diameter only.
(D) Decrease the diameter and increase the resistivity.

]
ii
(A)
#l
B Q C D
#2 g #3
Q) Q)
E F G

73. For the circuit shown, the ammeter reading is initially /. The switch in the circuit then is closed. Consequently:
(A) The ammeter reading decreases.
(B) The potential difference between E and F increases.
(C) Bulb #3 lights up more brightly.
(D) The power supplied by the battery decreases.

| microfara 1 ohm J:

a < b
c 3 ohms j
74. In the circuit shown above, the potential difference between points a and b is zero for a value of capacitance C

of
(A) 1/3 microfarad  (B) 2/3 microfarad (C) 2 microfarads (D) 3 microfarads

. 4B
Y
! S 12 B4

)

75. For the circuit shown, when a shorting wire (no resistance) connects the points labeled A and B, which of the
numbered light bulbs become brighter? Assume that all four bulbs are identical and have resistance R .
(A)Bulb 1 only (B)Bulb2only (C)Bulb3only (D)Bulbs1 and3 only
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76. For the RC circuit shown, the resistance is R = 10.0 Q, the capacitance is C = 5.0 F and the battery has voltage &
= 12 volts . The capacitor is initially uncharged when the switch S is closed at time t = 0. At some time later, the
current in the circuit is 0.50 A. What is the magnitude of the voltage across the capacitor at that moment?

(A)Svolts (B)6volts (C)7volts (D) 12 volts

S
N\

®(3)
B {
77. In the circuit shown above, a constant current device is connected to some identical light bulbs. After the switch
S in the circuit is closed, which statement is correct about the circuit?
(A) Bulb #2 becomes brighter. (B) Bulb #1 becomes dimmer.

(C) All three bulbs become equally brighter. (D) The voltage between points C and D is decreased.

R 4R

|

78. Two resistors, one with resistance R and the second with resistance 4R are placed in a circuit with a voltage V.
If resistance R dissipates power P, what would be the power dissipated by the 4R resistance?
(A)4P B)P (C)12P (D)1/4P

200

®

Battery
160
300

1
_|_
5
79. A battery, an ammeter, three resistors, and a switch are connected to form the simple circuit shown above.

When the switch is closed what would happen to the potential difference across the 15 ohm resistor?
(A) it would equal the potential difference across the 20 ohm resistor
(B) it would be twice the potential difference across the 30 ohm resistor
(C) it would equal the potential difference across the 30 ohm resistor
(D) it would be half the potential difference across the 30 ohm resistor

Questions 80-81
A 9—volt battery is connected to four resistors to form a simple circuit as shown below.

A L B

40 0

9y
i

D
= an

'E
80. What would be the current at point E in the circuit?
(A)2amp B)d4amp (C)5Samp (D)7 amp
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81. What would be the potential at point B with respect to point D?
(A)+2V B)H4V (O)+5V D)+7V

\

—
15F§ns w
82. Two resistors and a capacitor are connected with a 10 volt battery, a switch and an ideal ammeter to form the

simple electrical circuit shown. After the switch is closed and the current in the circuit reaches a constant value,

what is the reading on the ammeter in the circuit?
(A)8.1x10°A (B)7.5x10%A (C)6.9x10°A (D) zero

>
>
3

2000
g

6V >
il
N 54 NP |
< =
&< e
<7 10v e

83. When the switch is closed, what would be the current in the circuit shown in the diagram above if the two
batteries are opposing one another?
(A)0.75A (B)05SA (C)03A (D)02A

10 10

[

. 10uF

84. The diagram above shows an electrical circuit composed of 3 resistors and 1 capacitor. If each resistor has a
resistance of 10 Q and the capacitor has a value of 10 pF, what would be the charge stored in the capacitor
when an EMF of 10 V is maintained in the circuit for a sufficient time to fully charge the capacitor?

(A)23 uC (B)40uC (C)67puC (D) 100 pC

85. Given 4 identical resistors of resistance R, which of the following configurations would have an equivalent
resistance of 4/3 R?

. M A
N\ VvV,
Y bl AA
A~ — W —

AN, £ 'f' \—) 1 ,‘_\_ —AN—3— : _ _ g— N AN 3
(A) d AV (B) '—P'I.Jﬁ‘u'_' (C) ¥ W 4 J_/ (D) 1 )'I‘\‘v"“__
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4 ahm
9 wolts
86. What would be the total current being supplied by the battery in the circuit shown above?
(A) 3.0 amperes (B)2.0 (C) 1.5 amperes (D) 1.0 amperes

87. Which of the following wiring diagrams could be used to experimentally determine R using Ohm's Law?
Assume an ideal voltmeter and an ideal ammeter.

o
A
(A) B) © D)

Questions 88-90

In the circuit above, the resistors all have the same resistance. The battery, wires, and ammeter have negligible
resistance. A closed switch also has negligible resistance.

88. Closing which of the switches will produce the greatest power dissipation in R,?
(A) Sjonly (B)S;only (C)SjandS,only (D)S;andS; only

89. Closing which of the switches will produce the greatest reading on the ammeter?
(A)S;only (B)S;only (C)S;andS, (D)S;andsS;

90. Closing which of the switches will produce the greatest voltage across R;?
(A)S;only (B)S,only (C)S;andS;only (D)S,andS;only
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