Phys 201 Bogazici University — Department of Physics Fall 2010
ond Midterm — December 177, 2010 ~ 60 Minutes
NO QUESTIONS - NO CALCULATORS - SHOW YOUR WORK CLEARLY

Total
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Question 1:

Two long parallel wires carry the same current I directed v
into the page as shown in the figure. _1 l P
a) Find the magnetic field vector B at the point
P = (0,d,0),
d

b) Find the force vector on a particle with charge ¢ and

velocity ¥ = vok when it is exactly at the point P.
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Question 2:

In the circuit shown in figure, the switch S has been closed

for a long time. It is then suddenly opened at ¢ = 0.
a) Find I and I¢ before the switch is opened,

b) Find I immediately after the switch is opened,

¢) Find I(t) after the switch is opened (for ¢ > 0). 1
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Question 3:

Consider a cylindrical material with resistivity p, length L and inner radius of r,, outer radius of ry
as shown in the figure below. Assume that the current is distributed uniformly over any cross section

along the direction of current for each of the following cases. Find the resistance of the system:

a) If the top and bottom surfaces are perfectly conducting terminals of the resistor such that the

current flows as shown in figure (a),

b) If the inner and outer side-surfaces are perfectly conducting terminals of the resistor such that

the current flows as shown figure (b).
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Question 4:

A wire consists of a circular loop of radius a and d

two infinitely long straight sections connected to  ----- - )H( P = o -
the loop by two short segments of length a as shown I ]\La

in the figure. The distance d between the two short

segments is negligible (d < a). The wire lies in the 4

plane of the paper and carries a current 1.
Find the direction and magnitude of the magnetic

field at the center of the loop.
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