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Cp Phyisics web review ch 19-20 Circuits

Please do not write on my tests

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

1. A circuit has a continuous path through which charge can flow from a voltage source to a device that
uses electrical energy. What is the name of this type of circuit?
a. ashort circuit C. an open circuit
b. aclosed circuit d. acircuit schematic

2. If the potential difference across a pair of batteries used to power a flashlight is 6.0 V, what is the
potential difference across the flashlight bulb?
a. 30V c. 90V
b. 60V d 12V

3. Three resistors with values of R ,R,, and R, are connected in series. Which of the following

expresses the total resistance, Req , of the three resistors?

-1
1 1 1 1 1 1
b Req— _+_+_ d. Req— _+_+_
Rl RZ R3 R1 Rz R3

4. Three resistors connected in parallel carry currents labeled 1,1, and I,. Which of the following

expresses the total current /, in the combined system?

a. I[zll+12+l3 C. Itzllzlzzl?,
-1
1 1 1 1 1 1
b. L= —+—+— d. L= —+ —+—
11 12 13 [1 12 13

5. Three resistors with values of R, R, , and R, are connected in parallel. Which of the following

expresses the total resistance, Req7 , of the three resistors?

a. Req:Rl+R2+R3 C. Req:R]:R2:R3
-1
1 1 1 1 1 1
b- Req= —_—t —+ — d. Reqz —_ "t — 4 —
Rl RZ R3 RI Rz R3

6. Two resistors having the same resistance value are wired in parallel. How does the equivalent
resistance compare to the resistance value of a single resistor?
a. The equivalent resistance is twice the value of a single resistor.
b. The equivalent resistance is the same as a single resistor.
c. The equivalent resistance is half the value of a single resistor.
d. The equivalent resistance is greater than that of a single resistor.
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Short Answer

W

B | —=—C
L3
o/o

7. Which bulb or bulbs will have a current in the schematic diagram shown above?

L

o o

== =

8. In the circuit shown above, what will happen when the switch is closed? Explain.

>

R
Wy

Ra Re

6.0v—_|_— —MA,

9. In the circuit shown above, which resistors, if any, have equal voltages across them?

zzr

RC
M\
M

Rt

Problem
10. Three resistors with values of 18 Q,26 Q2,9 Q, respectively, are connected in series. What is their
equivalent resistance?

11. Three resistors with values of 12 €, 38 Q, 125 Q, respectively, are connected in series. What is their
equivalent resistance?

12. A current of 0.20 A passes through a 3.0 €2 resistor. The resistor is connected in series with a 6.0 V
battery and an unknown resistor. What is the resistance value of the unknown resistor?
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13. Three resistors are wired in series with a 22.0 V battery. The resistances are 22.5 Q, 33.6 Q, and 9.9
Q. What is the voltage across the 9.9 Q resistor?

14. Three resistors with values of 16 Q, 19 €, 26 Q, respectively, are connected in parallel. What is their
equivalent resistance?

15. Four resistors are wired in parallel with a 2.50 V battery. The total circuit current is 1.85 A, and three
of the resistors have resistances of 2.70 Q, 8.20 Q, and 12.6 Q. What is the resistance of the fourth
resistor?

6.0 10.0 Q

200 M\ AN
AW

!
4.0Q

16. What is the equivalent resistance for the resistors in the figure shown above?

12V
1l
|
20.0 )
2.00 %
' 10.0 )
W —h—
10.0 )

17. How much current is in one of the 10 €2 resistors in the diagram shown above?
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28)
AW

2 50

16V

18. What is the current in the 8 €2 resistor in the circuit shown in the figure above?

19. What is the current in the 2 € resistor in the circuit shown in the figure above?

42 () 3.90 220

MWN—7—WW\
VW

IV\AI
[\ — W\I

9.1Q

7.5Q

20. In the circuit shown above, the current in the 3.9 Q resistor is 0.27 A. What is the voltage of the
battery?

3.85()

l VW

750V T 1550 8.20 £} 27.58)

w

7.958

21. What is the current through the 8.20 € resistor in the circuit shown above?
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SHORT ANSWER

7. Bulb A has a current, but B and C do not because the switch is open.
8. The lamp will go out, or the lamp will get dimmer. The resistance through the switch is lower than the
filament of the lamp.

9. The voltage across R is equal to the voltage across Rq, and the voltage across Rc is equal to the
voltage across Ry.

PROBLEM
10. 53 Q

Given

R =18Q
R =26Q
R;=9Q

Solution
Reg=Ri+ R+ R;=18Q+26Q2+9Q=53Q

11. 175 Q

Given

R =12Q
R>=38Q
R;=125Q

Solution
Reg=Ri+ R+ R;=12Q+38Q+125Q=175Q



12. 27 Q

Given

Irgr =020 A
R =30Q
AVb(m = 60 V

Solution
AVRi=Rix[1=3.0Q2x020A=0.60V
AVr2 = AVhar — AVR1 =60V -0.60 V=54V
Iro=1r1 =0.20 A

13. 33V

Given

Vibar =220V
R/ =22.5Q
R>=33.6Q
R3=99Q

Solution
qu =R, +R,+R, = 225Q+33.6Q24+99Q =660

View 220V
1= = =0.333A

R, 660Q

V,, =IR,) = (0.333A)(9.9Q) = 3.3V
14. 65Q

Given

Ri=16Q
R=19Q
R3;=26Q

1 1 1 1 1 1 1
—_— =t —t+—= + +
R R, R, R 16Q 19Q 26Q

eq 1 2 3

1 0.062 0.053 0.038 0.153
R, 1Q 1Q 1Q 1Q
1Q
R =——=65Q
‘0.153



15. 5.94 Q

Given
AVban = 250 V
I[()ta[ = 1.85 A
R; =270 Q
R, =8.20 Q
R;=12.6 Q
Solution
AVba,, 250V
I, = = =0.926 A
R, 2.70Q
AV, 250V
I, = = =0.305A
R, 8.20Q
AV, 250V
I, = = =0.198 A
R 12.6 Q

3
Ir4 = Liotar — (Ig1 + Ir2 + Ir3) = 1.85 A = (0.926 A + 0.305 A + 0.198 A)
Ire=185A-1429 A=0421 A

AV, . 250V
R, = - = 5940

4

16. 5.2 Q

Given

R/ =2.0Q
R>=6.0Q
R;=10.0 Q
R/=40Q

Solution
R3=R>+R;=6.0Q2+10.0Q2=160Q
1 1 1 1 1 0.0625 0.25 0.3125
=—+—-= + = + =
R R R 160Q 40Q 1Q 1Q 1Q

2,3,4 2,3 4

1Q
0.3125
R, =R,,,,=R,+R,, ,=20Q+32Q=52Q

eq 1,2,3.,4 4

R

2,3,4

=3.2Q




17. 0.80 A

Given
R;1=2.0Q
R>=20.0 Q
R3=10.0 Q
R+=10.0 Q
AVhatt = 12 V

Ir3 = Ir4

Solution
1 1 1 1 1

1 1
+ +

R R, R, R 20.0Q

2,3,4 2 3 4

1 1 2 2

10.02 10.0€

5

= + +
R 20.0Q 20.0Q

2,3,4

20.0Q
= =4.00 Q

(91

200Q 200Q

R, =R, +R,,, =20Q+400Q=60Q

;o AV, .. _ 12V 0.
w="R,60Q

AV,=AV,=R,, xI, =400Qx20A=80V

AV, AV 8.0V

3 4

I, =1, = = =

R R 100Q

3 4

18. TA

Given

Ri=2Q
R =8Q
Vi=8YV
V=16V

Solution

=0.80A

Because one side of R> is connected to the 16 V battery and the other side is connected to the 8 V

battery, the voltage across R> must be the difference between the battery voltages.

VRe=V2-V; =16 V-8V =8V



19.

20.

4A

Given

R =2Q
R, =8Q
Vi=8V
V=16V

Solution

The voltage across R; must be equal to 8 V, because R; is connected directly across the 8 V battery.
V, 8V

=—=—=4A
R 2Q

1

RI

23V

Given
R1=42Q
R>=9.1Q
R;=39Q
R/=22Q
R;=7.5Q
Ir3=0.27 A

Solution
1 1 1 1 1 0.24 0.11 0.35
+ = + =
9.1Q 1Q 1Q 1Q

= —_——t —

R R R. 42Q

1 1 1 0.45 0.13 0.58
R 22Q 75Q 1Q 1Q 1Q

1Q
R,.=—=17Q

4,5

0.58
Req=R1,2 +R3+R4,5:2.9Q+3.9 Q+1.7Q2=85Q
Teke = IR3

AViar = (Req)(Iere) = (8.5 Q)(0.27 A) =23V



21. 0.320A

Given

AV=750V
R/ =155Q
R>=3.85Q
R3=7.95Q
R;=8.20 Q
Rs=27.5Q

Solution
FindR forR,K and R.:
eq 4 5
1 1 1 1 1 0.122 0.036 0.158
= —t — + = + =
R R R, 8200 27.5Q 1Q 1Q 1Q

4,5 4

1Q
= ——=6.33Q

0.158
R; is not used for the calculations as it is simply in parallel with the remainder of the circuit. Find the
equivalent resistance for the part of the circuit that includes Ry
Reg=R>+ R3+ R45=385Q+795Q+633Q=18.13Q
Find the current through this resistance:
AV 750V
= = =0414 A
okt R, 1813Q

Use this current to find the voltage across Ry s:
AV s = )R, )= (0414 A)(6.33Q) = 2.62V

4,5

R4,5
Find the current through R4:
AV 2.62V
I, =—-= = 0320A
R 8.20Q2

4



