Physics 208, Spring 2016 — Exam #3

OLLTION A

Name (Last, First):

ID #:

Section #:

You have 75 minutes to complete the exam.

Formulae are provided on an attached sheet. You may NOT use any other tormula sheet.

You may use only a simple calculator: one without memory. or with a memory demonstrated to be cleared.
When caleulating numerical values. be sure to keep track ot units. Results must include proper units.

Be alert to the number of significant figures in the information given. Results must have the correct number of significant
figures.

If you are unable to solve a problem whose solution is needed in another problem. then assign a symbol for the solution of the
first problem and use that symbol in solving the second problem.

If' you need additional space to answer a problem. use the back ol the sheet it is written on.
Show your work. Without supporting work. the answer alone is worth nothing.
Mark your answers clearly by drawing boxes around them.

Please write clearly. You may gain marks for a partially correct calculation if your work can be deciphered.
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1. (20 marks) In the circuit shown, switch S, has been closed for a long enough time so that the
current reads a steady 5.50 A. Suddenly, switch S, is closed and S, is opened at the same
instant.

a) What is the maximum charge that
the capacitor will receive?

b) What is the current in the E T 2.0 mH
inductor at this time? I
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2. (20 marks) A rectangular coil of wire, 22.0 cm by 35.0 cm and carrying a current of 1.95 A,
is oriented with the plane of its loop pelpendlcuhl to a uniform 3.50-T magnetic field.

a) Calculate the net force and torque (magnitude and direction) that the magnetic field exerts

on the coil.

b) The coil is rotated about a 25.0° angle about the Axis -
axis shown, with the left side coming out of the | B
plane of the figure and the right side going into X X X 3 X X X
the plane. Calculate the net force and torque ¢
(magnitude and direction) that the magnetic field X X | X X
now exerts on the coil. (Hint: To visualize this Ii ! 22.0cm
three-dimensional problem, make a careful X X x | x X
drawing of the coil as viewed along the rotation :
axis.)
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3. (20 marks) A very long, straight wire with a circular cross section of radius R carries cutrent

I. Assume that the current density is not constant across the cross section of the wire, but
rather varies as J = B r. where £ is a constant.

a) By the requirement that J integrated over the cross section of the wire gives the total
current /, calculate the constant £ in terms of I and R.

b) Use Ampere’s Law to calculate the magnetic field B(r) for (i) »r <R and (ii) r 2 R.
Express your answers in terms of 1. .
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4. (20 marks) A very long. straight wire shown in Figure (a) carries constant current 1. A metal
bar with length L is moving with constant velocity ¥. as shown in the figure. Point a is a
distance d from the wire.

a) Calculate the emf induced in the bar (in figure (a)). @ I (b) I
—> —

b) Which point, a or b, is at a higher potential? R %

c) Ifthe bar is replaced by a rectangular loop of d d

resistance R (figure (b)). what is the magnitude of the X
current induced in the loop?
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