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Note: rM-S is the distance from the center of mars to the satellite, while

rorbit is the radius of the orbit. In this situation, rM-S= rorbit.

X

Note: r r AltitudeM1 � � and r r AltitudeM2 � � .
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1. (a) Initially, there is no charge in the capacitor, therefore, no voltage across the capacitor. Thus,

utilizing Kirchoff's loop rule indicating that the sum of a voltages in a complete loop within the

circuit must be zero gives the following result.

� � � �IR VC 0, where V
Q

C
C � � 0 initially.

� �� �� � �IR 2.25 x 10 A 550-3 �

� � 1.2 V
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� �� �VC � 1.2 V - 4.0 x 10 A 550-4 �

VC � 1.0 V
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=
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2
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The capacitance is increased by a factor of 3 which will decrease the time constant � ��


�
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�
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1

RC
by a

factor of 3. Thus, the rate of decrease of current will be decreased by a factor of 3 indicating that

current will not decrease as rapidly. Therefore, the current will be greater at any given time

(including t = 4.0 s) with the new capacitor than the original.
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(c) Assume Vo is the potential on the outer sphere due to the charge on the outer sphere.
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3. (a)

_____Clockwise _____Counterclockwise

Applying Lenz's law, since the magnetic flux (through the closed path created by the U-shaped

nichrome wire and the conducting bar) into the page is increasing as the conducting rod moves to

the right, the current induced by this change will create a magnetic field out of the page to oppose

the increase into the page. A counterclockwise current produces a magnetic field out of the page.
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(d)

(e)

_____Increases _____Decreases _____Remains the same

Using the right hand rule, the force from the magnetic field on the current carrying wire is in the

opposite direction of the motion of the conducting bar. Therefore, the bar will decelerate. The

magnitude of this force is decreasing with time, but its direction is always to the left, opposite the

direction the moving rod.

According to the right-hand rule, orient the fingers of the right hand in the direction of the current

and rotate the wrist (keeping the fingers pointing in the direction of the current) until the fingers

can curl in the direction of the magnetic field. The direction of the thumb indicates the direction

of the magnetic force on the current carrying wire when these actions are performed.
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Note: Force of repulsion from parallel wire segment PQ is

negligible.
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