Sann ‘s
ey

AP. Physics-C

Unit 9 lest Review

Electric Circuits: Chapters 26-27

Multiple Choice Review: On this portion of the test, you will not be allowed to
use your calculator or AP formula sheet. (You may,
however, use your AP table of information.)
Approximate g=10m/s® for simplicity of calculations.
No partial credit will be given.

1. Two concentric circular loops of radii b and 2b,
=1 made of the same type of wire, lie in the plane of
the page, as shown above. If the total resistance '
L " of the b-radius loop is R, what is the resistance of
2 o the 2b-radius loop? 2L R
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2. How much does it cost to operate a 60W light bulb for 600 minutes, if energy
costs 10 cents per kilowatt-hour? . L @t,‘wu:\lf P
@ 6 cents d. 60 cents ey TN e
b. 10 cents e. $3.60 = 0. b\ g
c. 36 cents Lk { 'H_D_Ié-q. FL:M.L_L'IL = [, &

3. Three resistors are connected as shown in the diagram. What is the electrical
resistance of the part of the circuit shown?
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4. If the group of resistors in the previous problem is attached to a source of
emf, the amount of charge passing a point per unit of time is...
@a. the same everywhere in the whole circuit. LoVodeoes Cosces
b” greater at point X than at point Y. Clgeos W
c. greater in the 1Q resistor than in the 2Q resistor. Al odso e
d. greater in the 12 resistor than in the 3Q2 resistor. | L rpotrin Y. Udeen
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greater in the 2Q) resistor than in the 3Q resistor. |
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9. A wire of length L and radius r has a resistance R. What is the resistance of a
second wire rnude._{r'um the same material that has length L/2 and radius r/2?

a. 4R (b 2R c. R d. R/2 e. R/4
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6. Which of the following is NOT true about a circuit (containing a battery) with

a 100W light bulb (resistor) connected in series with a 60W light bulb? : ‘

a. If one bulb burns out, theyll both go out. ¢—reue 4inee g y i L, & ety Sleg-
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b. The voltage across each bulb is different. « “Toue vire T
(€. The equivalent resistance of the circuit is less than that of either bulb,

T4, @0 Thecurrentineach bulb is the same. +— Alve s J e for resichars 1o Stries
2% ., _e. The 60W bulb is brighter than the 100W bulb. ¢ i s il
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Questions #7-9: In the circuit shown below, the emf's and The. resistances have f‘i'l'? Q.
the values shown. The current Iin the circuit is 2 amperes.
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b3 I}_]e resistance R is...
(f.?iﬁ b.20Q .30 d.40 e.60
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8. The potential difference between points X and Y is...
a.12V b. 6.0V €84V d. 108V e. 122V
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9. How much energy is dissipated by the 1.5-ohm resistor in 60 seconds?
a.6J b.180 J (c)360 7 d.720J e.1440J
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10. A certain battery has an emf of 12V and internal resistance of 2Q. If this
battery is connected to a circuit in such a way that a current of 0.3A flows
through the circuit, what is the terminal voltage of the battery?

11.4V b. 117V c. 12v d. 12.3V e. 126V
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11. Inthe circuit shown to the right, the capacitor

i

is initially uncharged. At time t=0, switch S is  — i

closed. The natural logarithmic base is e.

Which of the following is true at time t=RC? s
The. current is £/eR. o e enerel s

l:._ls, mrty ¥ J.J,f
b. The current is E/R, ‘:?_._' e C( \ - “\
c. The voltage across the capacitor is £, L B Y Y t}
" 3
d. The voltage across the capacitor is Efe -r - C‘i-i',gk = _g}, | e f?*h

e. The voltages across the cupu-::ﬁur and resistor are equal. v
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Problem Review: On this portion of the test, you may use your calculator, AP
formula sheet, and AP table of information. Partial credit

will be given on these problems.

12. A current of 15 A exists in a wire. How many seconds does it take for
8.0x10%° electrons to flow through a given cross section of the wire?
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13a. How much resistance is present in a 240V generator d|55|pu1'mg 120 kW of
powers? o N
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b. How much energy is dissipated by the resistance in the generator over the
course of 4 minutes?
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14a. Calculate the cross-sectional area of a 2.00¢m length of tungsten filament in
a small lightbulb if a potential difference of 120V sets up a current in it of
0.24A. (Tunggsten's resistivity is 5,6x10®% Qm.)
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b. Calculate the current density in the filament.
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c. Calculate the strength of the ele.cfr-i: field in  the filament.
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15. A 0.52A current exists in a copper wire whose diameter is 2.9mm. If the
number of charge carriers per unit volume is 8.49x10°® m™, calculate the
drift velocity of the electrons in the copper wire.
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16. Use the rules for resistors connected in parallel and series (not Kirchoff's
rules) to calculate the current through the 52 resistor in the figure, when
the complex circuit is attached to a 12V baﬂer'}r o
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17. Use Kirchoff's rules to find the size and direction of the current through R,
and also the potential at point X. ( Ronarber Hot T'on \ovsin
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18. A 35nF capacitor is initially uncharged when it is placed in series with a
200M<2 resistor.
a. When the resistor-capacitor combination is connected across a 12V
battery, how much time is required for the potential dif ference across
the capacitor to reach 9V? » Q__-'-?,— .
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b. How much charge is stored in the capacitor at that time?
Q= eC(\-ee)  —or - Q=NC=(FY35F)
(2150 C )
e
c. The capacitor is allowed to charge fully, and then the battery is removed

at time t=0. What is the charge stored by the capacitor at time t=4.26s?
(*_Lc-rrqa Loyt Q- EC = (12Y 25nF) = H20onC
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19. The circuit in the given figure is constructed ( = 520uF
with C initially uncharged. The switch is closed
at time 1=0, VWA ]
a. At time t=0, find the current through both Rz=20k 2 %
resistors. * . H AAN I |r f
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b. At time t=oo, Find the current through both resistors.
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