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S Manky Spring 2003

Exam 2 (March 25, 2003)
Please read the problems carefully and answer them in the space provided. Write on
the back of the page, if necessary. Show all your work. Partial credit will be given.

Problem 124 pts, € parts at 4 pis per par)

) A positively charged partici is coming out o the paper toward you (with a nonzero
Velocity) s it enters a region s magnetic field to the right. Draw andor state
the dircetion of the force of the magnetic fied on the moving particl at this nsta
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b) A negatively charged particle moves through a region of uniform magnetic field as
shown in the sketch below. A t=0, both the B field and the particle velocity are in the plane
of the paper. Draw and/or state the direction of the force of the magnetic ficld on the

.

Draw and state the direction of the magneic field a point A due t the top current.
1
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@) Given your answer to the part above, draw and state the direction of the force on the
bottom wire at point A due to the magnetic ield generated by the current in the top wire.

The sketch helow shows two circular, conducting loops in the plane of the page. The

uniform magnetic ield coming out of the page in the
strength as a function of time.

e o the center loop is increasing

©) State/draw the direction of the induced current n the lft-hand oop due to the changing
magnetic field? Clomed e

0 State/draw the dircction of the
i the lft-hand loop.

juced urrent n the right-har

Toop due to the current
/
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Eroblem 3(19 pis:.

‘Consider two conducting rods that slde [rictionlessly on two conducting ruils as shown in
the sketeh below. Each rod moses at  constant speed of $ mis with respect to the rails. The
right-hand rod moves to the right and the left-hand rod moves to theleft. ‘The magnetic
field has a uniform magnitude of 2 T and is pointed into the paper. The resistance on the
Iower rail has a value of R=100 ohms, What s the dircction and the magnitude o the
current passing through the resistor R?
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Problem 419 pi

‘Consider the circuit sketched below. Determine the current n this circult at points A, B
and C. Youmust use the notation and the (arbitrarily chosen) current directions  have put
on the sketch in order to receie credit. (This s essential fo the grading of the problem.)
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Consider a uniformiy charged, thin, nonconducting, spinning disk as illustrated in the
figure below. The radius of the disk i R. The uniform area charge density on the disk s o.
‘The angular velociy of the disk spinning about an axis through s center i w. Derive and
cirele the correct expression for the magnetic field at the very center of the disk, Hint:
First consider the feld from a small part of the disk at a radius r with hickness dr along ).
Think of his as producing a magnetic field a the center which is the same s that o a current
i circular wire. You must show hovw you got sour answer to get full or parial eredit.
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To the dismay of his med s¢hool classmates, Fred Coulomb decided to drop out of med
school to work for . In his laboratory at work, Fred has a box
“mcasuring 0. cubic meers i e where e ca crete 8 aniform magneic e fo make P

measurements relevant to the development of the latest and greatest What
‘minimum energy does it take to ereate an magnetic field of strength 2 T in the boy
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2T magnetic field is oriented downward and Fred shoots an electron (mass=9x10°
rge=1.6x10" C) of energy 2500 electron-volts (1 eV=1.6x10"* J) horizontally into the





