PHYSICS 211
Quiz II
TIME: 60 minutes
December 15, 2011

DO NOT OPEN THIS EXAM BEFORE YOU ARE TOLD TO BEGIN
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£0=8.85x10""2 C%/N.m>.
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1 Score:

[ Check if solution is continued on the back.



1. (18%) Consider a battery producing a current / flowing in a long cylindrical wire

with resistivity p, length / and diameter D. [All the answers below should be
given as a function of these parameters]

a- (6%) Start from the definition of a current to show that J=ngvad and use this
calculation to define, #, g, v4 and 4.
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b- (6%) Does the potential drop across the resistor depends on 4, justify.
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¢c- (6%) What is the energy per unit volume dlss1pated in the wire in 1 second?
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[1 Check if solution is continued on the back.



2. (32%)
a- (8%) Using Ampere’s law, show that the magnetic field generated at a distance g
from the wire has the expression B=poJ/2naq.
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b- (8%) Another wire (2) with mass M with a

current I’ is laid horizontally in free space at a

distance a from the wire 1 which is laying also

horizontally on the ground as shown in the figure

to the right. Determine the current amplitude

and direction necessary to keep the wire 2 from
falling and in equilibrium.
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[J Check if solution is continued on the back.



¢c- An electron at a distance y from wire 1 is moving at a constant v_'e;pcity v in the
x-direction. B
a. (6%) Determine the distance it has to have with fire 1 so as its
trajectory is not modified when y<a 4
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b. (5%) Determine the distance it has to have with wire 1 SO as its ?
trajectory is not modified when y>a. =
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c. 5% can be placed to stay in equilibrium if it was

not moving at all, justify?
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I Check if solution is continued on the back.



3. (20%) A vertical parallel-plate capacitor with area 4 and distance d between the
plates, is half filled with a dielectric for which the dielectric constant is k (figure
(a) below).
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(a)(6%) Determine the equivalent capacitance of the system when the two plates are

positioned vertically as in (a). =
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(b)(6%) Determine the equivalent capacitance of the system when the two plates are
positioned horizontally and filled up to a height x=fd where f'is the fraction of the
filling.
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(c)(8%) When this capacitor is positioned horizontally, determine the fraction fit
should be filled with the same dielectric (x) in order for the two capacitors to have

equal capacitance?
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5) Score:
1 Check if solution is continued on the back.
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4. (30%) Kirchhoff’s rules Z‘ e
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(a) (4%) State the two rules of Kirchhoff and what each of them represents.
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(b) (13%) find the current in each resistor in the Figure aboye.
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(c)(3%) Find the potential between points e and i
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() (5%) Compare the power dissipated to the power generated and comment.
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