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This is a closed book exam. | understand, pursuant to University
Regulations on academic honesty, that | am not to use any notes or
information other than what is in the official, non-annotated
formula sheet.
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For multiple choice questions, please make sure that you circle the letter for the answer which you believe to
be correct and only that answer. If more than one answer is circled for the same problem, you will not receive

credit for it. Don't get hung up on questions. The answer to question nine is a. They should take only one or
two minutes each. If you find yourself spending more than a few minutes on a multiple choice question you
are probably looking at it the wrong way. You should skip it for now and come back to it later. Don't forget to

use your right hand, not your left hand when using the right hand rule.

For full credit show your work for solutions to questions that require calculations. Explain from where you
start to solve the problem and show your math flowing from it for full credit. Mo shown work, no credit!

Relax, read carefully, think — and then read everything again.

During the exam, if you have guestions please raise your hand and the TA or the instructor will come to you
and provide help.



1. (5 points) A proton is released such that its initial velocity is from right to left across this page. The

proton's path, however, is deflected in a direction toward the bottom edge of the page due to the
presence of a uniform magnetic field. What is the direction of this field?

out of the page
@iﬂtﬂ the page @ E'
¢} from bottom edge to top edge of the page —-"}
d) from right to left across the page
e} from left to right across the page

2. [5 points) A current-carrying wire is pulled away from a conducting rectangular loop. As the wire is
moving, there is
i 'EI' =
(& a dockwise current around the loop. T ,l\ ‘;HW;[“{EJ
b) a counterclockwise current around the loop. “"E
)} no current around the loop.
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3. (5 points) A proton is traveling in the positive x direction. A uniform electric field £ is in the negative y
direction. If a uniform magnetic field with the appropriate magnitude and direction also exists in the

region, the total force on the electron will be zero. The appropriate direction for the magnet_ig field is:
a) the positive y direction F

b
b) the negative y direction _3 A T -
(€] into the page A ® -,_"'-" i
d) out of the page
g} the negative x direction E L____.,,
e

4. (5 points) Shown below are six situations where three long straight parallel wires carry currents either into

or out of the page. In each situation, point P is midway between two adjacent wires. Circle the case for
which the total magnetic field is the strongest at point P.
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5. (5 points) The diagram shows a straight wire between the poles of a permanent magnet, carrying a current
into the page. The direction of the magnetic force exerted on the wire is:
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6. (5 points) Two identical wires carry egual current |. The current in iy
the upper wire is directed out of the plane, while the current in |1 _
the lower wire is directed into the plane. If a third wire is placed _ |£€h
at point P with its current directed into the plane, what will be ~ 3
the direction of the net force exerted on this third wire by the :
other twor
a) inthe positive y—direction
b) inthe negative x—direction
£} inthe positive x—direction

@ in the negative y—direction
e} perpendicular to the plane of the drawing

i}

7. |5 points) The value of the line integral of the magnetic field B around the closed path in the direction
indicated in the figure is -i:?-.:ﬁ= 2x=18~ Tm . [fcurrent |, =6 A and |, =4 A, what is the value of I,?
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8. (5 points) A 2.0-m wire carries a current of 15 A directed along the positive x axis in a region where the
magnetic field is uniform and given by F =3 —‘1}' (in T}). What is the rE5uIting magnetic force on the wirer

3) (+120 B} __31 L_;ﬁ}. = t?\]L;u “P'L 3L - "-Ih\'u

b) (-120 k}N L
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9. (5 points) The diagrams show five possible orientations of a magnetic dipole ,E in a uniformn magnetic field

B . For which of these does the magnetic torque on the dipole have the greatest magnituder
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10. {5 points) A circular loop of area 2.0 m” carries a current of 3.0 A and has a unit normal vector to its
surface of 2i+ 3% . What is the x com ponent of the torque {in N-m) on this loop when it is placed in a
uniform magnetic field BE= 1‘::—}' inT)? .. _s
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