Physics 2306 Exam 2 (Arsenault) Spring 2006

Name Student ID

Check your (CRN) section number (- 2 points if not checked):

14291 (8:00 - 8:50
14288 (9:05 - 9:55
14296 (10:10-11:00
14295 (11:15 - 12:05

Students may also use their own two sided 8.5” x 11” formula sheet in
addition to the formula sheet that is on the last page of this.
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For problems 1-4. The figure below shows equipotential lines with the
corresponding potentials labeled (-10V to 20V). The corresponding electric
field vectors lie in the plane of the paper. You are to assume that the
potential is varying smoothly in the x-y plane.
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1. Out of all the labeled points, which point has the electric field with the
largest magnitude.

1 A 6 F
2 B 7 G
3.C 8 H
4 D 9 1
5 E 10 J

2. Out of all the labeled points, which point has the electric field with the
smallest magnitude.
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3. If the equipotential lines with potentials 10V and 20V intersect the positive
x-axis at positions that are 25mm apart, what is the magnitude of the electric
field at the point labeled A?

1 0.25V/m 6
2 0.4V/m 7
3 2.5V/m 8
4 4V/m 9
5 20 V/m 10

25 V/m
40 V/m
250 V/m
400 V/m
2000 V/m

4. What is the direction of the electric field at the point labeled H?

x direction

1
2 | -x direction

45° up from -x

3 y direction
4 | -y direction

5 45°up from +x

6

7 out of the paper
8 into the paper
9

cannot be determined

10 45°down from +x

5. A copper and an iron wire with the same length, L/2, and cross-sectional
area, A, are joined in series to form one long wire of total length L. The
resistivity of the copper is 1.6x10® Qm, and the resistivity of the iron is
9.6x10® Qm. If the potential difference of V, = 2.8V is imposed across the

opposite ends,
is:

then the potential difference between the ends of the copper

1 02V 6 1V
2 04V 7 1.2V
3 06V 8 14V
4 065V 9 2V
5 0.7V 10 2.8V
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6,7 Consider the following circuit.

- J\/\/\/_ ¢0.25A

+ +
R;= 40 T 1V T2V
6. Find I;:
1 0.02A 6 -0.02A
2 0.05A 7 -0.05A
3 0.25A 8 -0.25A
4 |05A 9 -05A
5 4A 10 -4 A
7. Find Ro:
1 040 6 5Q
2110 7 20Q
3120 8 1000
4 3Q 9 2000
5 40 10 400 Q

8. A steady current, of 2 amps, flows through a long wire in the z-direction at
the x-y position x= 10 cm, y= 10 cm (10 cm, 10 cm). Another steady current,
of 2 amps, flows through a long wire in the negative z-direction at the x-y
position x= 0 cm, y= 0 cm (0,0). What is the magnitude of the magnetic field
from these two currents at position x= 10 cm, y= 0 cm (10 cm, 0)? g =4 X
107 T m/A

10 6 14x10°T
2 2x10°T 7 1.77x10°T
3 4x10°T 8 2.3x10°T
4 5.66x10°T 9 2x10°T
5 73x10°T 10 2x10"T
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1kQ
AA—e e

2kQ — 2mF — 3V

9,10

9. The 2mF capacitor has no charge on it before the switch is closed. What is
the current through the 1kQ resistor at the instant the switch is closed?

1 1mA 6 3mA
2 10 mA 7 30 mA
3 1A 8 3A
4 10A 9 |30A
5 1kA 10 3 kA

10. What is the current through the 1kQ resistor a long time after the switch
is thrown?

1 1mA 6 3mA
2 10 mA 7 30 mA
3 1A 8 3A
4 10A 9 |30A
5 1kA 10 3 kA
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11,12. An electron has a speed of 1.4 x 10° m/s, interacting with a uniform
magnetic field, moves in a circular orbit with a diameter of 10 cm, as shown
above. The z-direction is out of the paper.

me=9.11x10>"kg e=1.6x10"C

11. What is the direction of the uniform magnetic field?

1 x direction -z direction

y direction

6
2 7
3 -xdirection 8
4 |-y direction 9
5

z direction 10

12. What is the magnitude of this uniform magnetic field?

1 8 x10°T 6 O

2 1.6 x10*T 7 3.0x10°T
3 8x10°T 8 2.0x10°T
4 8 x107°T 9 3140T

5 08T 10 6270T
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13.
(p — = E

A proton is moving to the right at a speed of 5 x 10° m/s. An electric field, E,
is directed down and has a magnitude of 10° V/m. The magnitude and
direction of a the magnetic field that will allow the proton to pass through the
field region without deflection is:

1 0.5 T into the paper 6 2 Tinto the paper

2 0.5 T out of the paper 7 2T out of the paper
3 0.5 T upward 8 2T upward

4 0.5Tdown 9 2Tdown

5 0.2 T out of the paper 10 3 T upward

14. The resistance of a galvanometer coil is 10Q, and the current required for
full-scale deflection is 0.05A. What shunt resistor can we use to make this
into an ammeter that can measure 1A with a full scale deflection?

1010 6 0.83Q
2,050 7 10.95Q
30530 8 1Q

4 0620 9 200
50720 10 1000
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15.

V

-+l
XXXXXXX XXX XXX
X X X X X

X X X X X

XXXXXXX XXX XXX
B=1T

A thin, 50 cm long conducting bar with mass 750¢g rests on two conducting
supports in a uniform 1Tesla magnetic field, as shown above. A battery and a
25Q resistor are in series with the supports. The conducting bar completes
the circuit, so long as it touches the two conducting supports.

What is the largest voltage that the battery can have without having the
conducting bar lift off its contacts?

1 3.68V 6 100V
2 375V 7 184V
3 46V 8§ 368V
4 75V 9 817V
5 92V 10 1470V
16.

3uF J_ 4

15uF 12V
6uF :|: -

T

The circuit shown is in steady state. What is the voltage across the 6uF
capacitor?

| L

10 6 6V
2 2V 7 8V
3 3V 8 9V
4 4V 9 12V
5 5V 10 15V
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17-19 A parallel plate capacitor (with no dielectric) is charged to Vi=12 volts
and has a charge of 3 nC (3x10° C) on it.

17. What is the capacitance, C, of this capacitor?

1 1x10"F 6 1x10%F

2 2.5x10F 7 2.5x10%F
3 1x10°F 8 3.6x10°F
4 2.5x10°F 9 4.0x10°F

5 3.6x10°F 10 6x10°F

18. With no source attached the plates of the capacitor are changed to twice
their original separation. In this process no charge is transfered to or from
the capacitor. What is the potential, V;, on the capacitor after this is done?

10 6 8V
2 1V 7 12V
3 2V 8§ 18V
4 3V 9 24V
5 4V 10 48V

19. A mica dielectric, with K=5, is inserted between the plates of the
capacitor. This dielectric only fills half of the space of the gap of the
capacitor and has the same surface area as the parallel plates. What is the
potential, Vs, on the capacitor now?

10 6 24V
2 12V 7 36V
3 10V 8 40V
4 12V 9 72V
5 144V 10 120V
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3Q

12Q

6Q

240

Find the current that is going through the 3Q resistor.

10 6 6A

2 02A 7 7.2A
3 033A 8§ 10A
4 06A 9 20A
5 5A 10 24 A

10



