AP physics 2 ID: A

Circuits Practice Websheet 18.1

Multiple Choice
Identify the choice that best completes the statement or answers the question.

1. How much power is being dissipated by one of the 10-Q resistors?

12V
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a. 24 W
b. 9.6 W
c. 16 W
d 64 W
e. 82 W

2. If ¢ =24V, at what rate is thermal energy generated in the 20-Q resistor?
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a. I3 W
b. 32 W
c. 23 W
d 39WwW
e. 051 W

3. If Ry <Ry <Rs, and if these resistors are connected in parallel in a circuit, which one has the highest

current?
a. R1
b. R
C. R3
d. All have the same current.
e. The answer depends on the internal resistance of the battery.
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a.

o0 o

the 8.0-Q resistor
the 12.0-Q resistor
the 24.0-Q resistor

All dissipate the same power when in series.
The answer depends on the internal resistance of the battery.

. What is the current through the 2-Q resistor?

2.0
A~

o0 o

1.0 A
0.50 A
1.5 A
20 A
25 A

. What is the current through the 8-C2 resistor?

oo o

16V
100
J,]| AAA
18V ba
|l vV
800
ANV
1.0 A
0.50 A
15A
2.0 A
2.5 A

ID:

A

. Resistors of values 8.0 Q, 12.0 Q, and 24.0 Q are connected in parallel across a fresh battery. Which
resistor dissipates the greatest power?
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7. What is the potential difference between points a and b?

6V
8V
12V
24V
27V

o0 o

8. What is the current flowing through the 2-€ resistor?
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a. 2A
b. 3A
c. 4A
d 6A
e. TA

ID:
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9. What is the current flowing through the 4-€2 resistor?

4V
Jl||
y

1Q
ANV

i

a. 1A
b. 2A
c. 3A
d 6A
e. 9A

10. In the circuit segment shown if I = 7 mA and Q = 50 4C, what is the potential difference, V4 — Vg?

15V y
15 kQ
Aw | I +| |- » B
I e
0.5 uF
a. -40V
b. +40V
c. 20V
d -20V
e. -15V

11. If I =2.0 mA and the potential difference, VA - VB = +30 V in the circuit segment shown, determine the
charge and polarity of the capacitor.

10kQ S0
Be—a—i||
40

I
!
%

1.5 mC, left plate is positive
1.5 mC, right plate is positive
0.50 mC, left plate is positive
0.50 mC, right plate is positive
1.0 mC, left plate is positive

oo o
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12.

13.

14.

A 10-V-emf battery is connected in series with the following: a 2-uF capacitor, a 2-Q resistor, an
ammeter, and a switch, initially open; a voltmeter is connected in parallel across the capacitor. At the
instant the switch is closed, what are the current and capacitor voltage readings, respectively?

i

10V O R (v)
(j 200

a. zero A, 10V
b. zero A, zero V
c. 5A,zeroV

d S5A 10V

e. 20A,10V

A circuit contains a 6.0-V battery, a 4.0-Q resistor, a 0.60-uF capacitor, an ammeter, and a switch all in
series. What will be the current reading immediately after the switch is closed?

sk TATAY.
40Q
6V = —_ 06pF
——®
a. Z€ero
b. 0.75 A
c. 15SA
d 10A
e. 24 A

A circuit contains a 6.0-V battery, a 4.0-Q resistor, a 0.60-uF capacitor, an ammeter, and a switch in
series. What will be the charge on the capacitor 10 min after the switch is closed?

sk’ A'AY;
40802
6V = —— 06 F
- n
>,
a. Z€10
b. 0.10 uC
c. 3.6 uC
d. 2.4 uC
e. 12 uC



AP physics 2 ID: A

15. A 1 000-V battery, a 3 000-€2 resistor and a 0.50-uF capacitor are connected in series with a switch. The
capacitor is initially uncharged. What is the value of the current the moment after the switch is closed?

AN
3000 Q

1000V = ——o0.5pF

a. 039 A
b. 033 A
c. 084 A
d. 2000 A
e. 1.0A

16. At what rate is thermal energy being generated in the 2R-resistor when e =12 V and R = 3.0 Q?

B
AP
gE_— E
- 2R
A ATATAY
B
a. 12 W
b. 24 W
c. 60W
d 30W
e. 15W

17. What is the magnitude of the potential difference across the 20-Q resistor?

106
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hOQ 106}
a. 32V
b. 78V
c. 11V
d 50V
e. 86V
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_18. Determine the current in the 10-V emf.

19.

o0 o

What is the magnitude of the current in the 20-Q resistor?

o0 o

- g 500

T
AN —
500

23 A

2.7 A

1.3 A

030 A

25 A

0.75 A
0.00 A
025 A
0.50 A
1.00 A

+

15V
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___20. What is the potential difference V4, — Vi shown in the circuit below.

21.

22.

104

0V — - g 200
——
% 100
b
80V
+8.0V
~18V

+18V
-12V

o0 oPp

What is the potential difference Vs — Va when the / = 1.5 A in the circuit segment below?

2040

I
A — | —ww—] 1| 3
20V 12V
a. 122V
b. 22V
c. =38V
d +38V
e. 20V

What is the potential difference Vs — Va when 7 = 0.50 A in the circuit segment shown below?

1040 1o}

I
A AN | ] ‘ — VW< E
153V
a. 28V
b. 20V
c. =28V
d =20V
e. T18V

ID:



AP physics 2 ID: A

23. If R=2.0kQ, C=4.0mF, e=8.0V, Q0 =20mC, and / = 3.0 mA, what is the potential difference V;, —

Va?
E C I
a ~—ww—:{ }:—4—| | | }T. b
< £
a. t70V
b. +19V
c. 190V
d =30V
e. -14V
24 IfR=30kQ, C=50mF, e=6.0V, Q0=15mC, and / = 4.0 mA, what is the potential difference V;, —

Va?

C & R I
R [T s

Q
a. =30V
b. +9.0V
c. -15V
d +21V
e. 60V

25 IfR=40kQ, C=3.0mF, e=15V,0=12mC, and / = 2.0 mA, what is the potential difference /4 —
Va?
£ I R c
as _I| —— :HI « b
Q

a. 30V
b. -19V
c. =30V
d +27V
e. 121V
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26. If R=3.0kQ C=6.0nF,¢,=10.0V,Q0=18nC, €¢2=6.0V,and / = 5.0 mA, what is the potential
difference W, — V,?

z T £
a1 »_—ww—:{ }:—_{ || =
cQ
a. -13V
b. +28V
c. +13V
d -28V
e. 20V

27. If the current in the 4.0-Q resistor is 1.4 A, what is the magnitude of the potential difference, Va — V?

20 20 a0
A
24 g 16 02 10

B

a. 69V
b. 55V
c. 62V
d 48V
e. 31V

28. If I =0.40 A in the circuit segment shown below, what is the potential difference V, — 14?

100 !

ED 120

104

31V
28V
25V
34V
10V

o0 o

10
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29, At t=0 the switch S is closed with the capacitor uncharged. If C =30 uF, ¢ =50V, and R = 10 kQ, what
is the potential difference across the capacitor when / = 2.0 mA?

5

++Q —

20V
15V
25V
30V
45V

o0 o

30. What is the equivalent resistance between points a and b when R = 13 Q?

29 Q
23 Q
26 Q
20 Q
4.6 Q

o a0 o R

11
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_31. What is the equivalent resistance between points a and b when R = 30 Q?

E B
B
a3 — —-b
ety
B
a. 27 Q
b. 21 Q
c. 24Q
d 18 Q
e. 7.5Q

32. What is the equivalent resistance between points a and b when R = 12 Q?

E B
a e A ATATAY
E E
b
R E
a. 20 Q
b. 16 Q
c. 24Q
d 28Q
e. 60Q

12
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Answer Section

MULTIPLE CHOICE
1. ANS: D PTS: 1 DIF: 2
TOP: 18.1 Sources of emf | 18.2 Resistors in Series | 18.3 Resistors in Parallel
2. ANS: A PTS: 1 DIF: 3
TOP: 18.1 Sources of emf | 18.2 Resistors in Series | 18.3 Resistors in Parallel
3. ANS: A PTS: 1 DIF: 1
TOP: 18.1 Sources of emf | 18.2 Resistors in Series | 18.3 Resistors in Parallel
4. ANS: A PTS: 1 DIF: 2
TOP: 18.1 Sources of emf | 18.2 Resistors in Series | 18.3 Resistors in Parallel
5. ANS: A PTS: 1 DIF: 3
TOP: 18.4 Kirchhoff's Rules and Complex DC Circuits
6. ANS: C PTS: 1 DIF: 3
TOP: 18.4 Kirchhoff's Rules and Complex DC Circuits
7. ANS: C PTS: 1 DIF: 3
TOP: 18.4 Kirchhoff's Rules and Complex DC Circuits
8. ANS: C PTS: 1 DIF: 2
TOP: 18.4 Kirchhoff's Rules and Complex DC Circuits
9. ANS: A PTS: 1 DIF: 2
TOP: 18.4 Kirchhoff's Rules and Complex DC Circuits
10. ANS: D PTS: 1 DIF: 3
TOP: 18.4 Kirchhoff's Rules and Complex DC Circuits
I11. ANS: A PTS: 1 DIF: 3
TOP: 18.4 Kirchhoff's Rules and Complex DC Circuits
12. ANS: C PTS: 1 DIF: 2 TOP: 18.5 RC Circuits
13. ANS: C PTS: 1 DIF: 2 TOP: 18.5 RC Circuits
14. ANS: C PTS: 1 DIF: 2 TOP: 18.5 RC Circuits
15. ANS: B PTS: 1 DIF: 2 TOP: 18.5 RC Circuits
16. ANS: C PTS: 2 DIF: Average
17. ANS: B PTS: 2 DIF: Average
18. ANS: A PTS: 3 DIF: Challenging
19. ANS: D PTS: 3 DIF: Challenging
20. ANS: A PTS: 3 DIF: Challenging
21. ANS: B PTS: 2 DIF: Average
22. ANS: A PTS: 2 DIF: Average
23. ANS: C PTS: 2 DIF: Average
24. ANS: A PTS: 2 DIF: Average
25. ANS: C PTS: 2 DIF: Average
26. ANS: D PTS: 2 DIF: Average
27. ANS: D PTS: 3 DIF: Challenging
28. ANS: C PTS: 2 DIF: Average
29. ANS: D PTS: 2 DIF: Average
30. ANS: D PTS: 2 DIF: Average

ID:



31.
32.

ANS: D
ANS: B

PTS: 2
PTS: 2

DIF: Average
DIF: Average

ID:



