Physics 1520, Spring 2014 Name: !{@u
Quiz 4, Form: Date: /

To specify directions, use the coordinate system shown below.
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Note the following terminology for directions:

to the right {(+)

to the left (—a)

o upward or toward the top of the page (+y)

downward or toward the top of the page (—y)

out of the page {+z} &

inta the page (—z) ®

Section 1. Multiple Choice

1. You have an aluminum wire (pa = 2.8 x 1078 Q. m) and copper wire (pcy, = 1.7 x 107% Q- m) of the
same length and radius. If you connect the two wires in parallel, which wire will dissipate more energy
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A typical Aashlight battery will produce a 0.5 A current for about 3 h before “losing its charge.” Y1 use
quotes because this common saying is not correct. The battery loses its chemical potential energy.)
Determine the total number of electrons that have moved past a cross section of wire connecting the
battery and bulb during this 3 It time interval?
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Questions 3-4:

+ Ap=2000 Z Ra=1500 EAR=1000
AV = % ? ©

3. Rank the resistors in terms of the current through each resistor.
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4. Rank the resistors in terms of the voltage across each resistor.

@D AV, = AVg = AV

(b) AV > AVy > AVg st
() AVy>AVg> Alg

(d)  AVp> AVe > AV,
() AVg>AVg > AV

Questions 5-6 perfain to the following circuit.

Ap=80
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5. What is the current through the battery?

(a) 2A
b) ) 20 A
c) 10 A
(d) ©5A
(e) 7.5A
G6. What is the current through the 16 Q resistor?
(a) 2A
(b) 20A
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7. What is the total (i.e. equivalent) resistance of the resistors in the circuit below?
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Questions 8-9: Identical bulbs are connected to a battery as shown below. ‘
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8. Bulbs 2 and 5 are connected
{a}  in parallel.

{(b)  in series.
@ neither in series nor in parallel.

(d)  both in series and in parallel.

9. If you unscrew Bulb 5 from its socket, Buth 2 will: 7 U»—E_ T:F Ao ' oL 7“/ch
(2)  Dbecome brighter. _J / . J@m ey /
(b)  become dimmer (but not go out completely) S Tl '
(c)  bave the same brightness as before. @\[_ .,f!’l e é,-m, »éi,m/

go completely out because no current will flow through the bulb.

10. Identical bulbs are connected to a battery as shown below. What happens to bulb 1 when the switch
is opened?
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(a) It becomes brighter. { &
(b) It becomes dimmer (but does not go out completely).
@ Its brightness stays the same.
(d)  The bulb goes out completely because no current Hows through the bulh.



Questions 11-14: For the circuit below, when the switch is at position A, the capacitor charges through
resistor A. When the switch is at position B, the capacitor discharges through resistor B.
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11. What is the maximum charge on each capacitor plage when it is fully charged?

(a} 0.1 uC Q ~ C u

b))  1pc )
o

(€) 1000 uC = /O/L C
12. When the capacitor charges, what is the direction of the current flowing through resistor A?
to the right ’q\-{\%—l
{(b)  to the left =T i\’ ‘
(c)  None of the above becausg thé current is zero while the capacitor is charging.
13. Does it take a longer time for the capacitor to charge or for it to discharge?
@ Kt takes longer to charpe. ?’ . é C_ /? 4 > lé)
(by It takes longer to discharge. 4

{¢) It takes the same amount of time to charge and discharge.

14. When the capacitor is charging, how long does it take for the voltage across the capacitor to reach 90%
of its maximum value?
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Questions 15-17: An end view of two long currens carrying wires is shown below. The current is 2 A in each
wire.
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15. Which of these arrows is closest to the magnetic field due fo wire 4 at point 17
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16. Which of these arrows is closest to the net magnetic field at poing 27
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17. What is the magnitude of the magnetic field due to wire A at point 27
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Questions 18-19: Two different loops of wire are connected to different batteries. The loops are concentric,
meaning that their centers and their axes are aligned, as shown below.

The current in the outer loop is 2 A in the clockwise direction, and its radius is 4 em. The current in the
inner loop is also 2 A in the clockwise direction, and its radius is 1 co.

18. What is the magnitude of the net magnetic field at the center of the loops (neglect Earth’s magnetic
field)?
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19. For the previous question, what is the direction of the net magnetic field at the center of the loops
(neglect Earth’s magnetic field?
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20. What is the direction of the magnetic force on an eleciron with the velocity shown below?
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The magnetic force is zero.
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21. What is the direction of the magnetic force on a proton with the velocity shown below?
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(@ The magnetic force is zero.

22. What is the direction of the magnetic force on a proton with the velocity shown below?
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{e)  The magnetic force is zero.

Questions 23-25: Current Hows through a coil of wire in the direction shown below.
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23. What is the direction of the magpetic field at point 27
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(¢) +y
(d) -y
(e)  The magnetic field is zero,



24, If you model the coil as a magnetic dipole, which of these magnetic dipoles best represents the polarity
of the coil?
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{e)  None of the above.

25. A second magnetic dipole is placed near the coil as shown below. Will the dipole and coii attract or
repel?

Cj) They will attract.

(b)  They will repel.
{(¢)  Neither. They will not exert forces on one another.



Answer Key for Exam [A

Multiple Choice

Section 1.
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