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Exam 3 (March 30, 2000)

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
unless noted otherwise. Try to be neat. TA's are known to be less generous with
partial credit if they have to work hard to decipher the paper!

Problem 1 (25 pts, S pts per part) :

(a) An electron moves in the direction shown into a uniform magnetic field. Clearly
indicate on the sketch the direction of the force (if any) on the electron. Write "zero"

if there is no force.
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(b) Consider the two coaxial circular conducting loops shown below. There is a current
in the left loop that is decreasing in magnitude with time. Indicate the direction (if
any) of the current in right loop. Write "zero" if there is no current in the second

loop. T
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(c) A positive charge moves as shown in a uniform magnetic field. Clearly indicate on
the sketch the direction of the force (if any) on the eleetron. Write "zero" if there is

no force. Croreg .
—_ - O
< v
v % B’ @

(d) A conducting rod with no net charge is spinning in a uniform magnetic field around
an axis through one end as shown below. Indicate roughly on the drawing how the
charge inside the conducting rod is distributed.
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(¢) A positive charge is moving initially with a velocity V directly from point P1 to point
P2. It enters a region with a uniform magnetic field B and a uniform electric field E.
The direction of the magnetic field is shown. Indicate clearly what the direction of
the electric field must be in order for the charged particle to reach point P2.
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Problem 2 (20 pts) :

A positively charged particle moves in a uniform magnetic field. The initial condition is
shown in the figure below. The magnetic field is in the negative x direction. The particle
is initially at the origin with a velocity of 7.2552 m/s. The initial velocity is in the xy

plane and makes an angle of 30 degrees with the positive y axis in the direction of the S
positive x axis. The magnetic field strength is 2.000 Tesla. The particle has a charge of lcores 5
1.000 Coulomb and a mass of 0.3184 kg. 2 o
3. 20
(a) What is the location of the particle at t=4.000 seconds? 4. __/20
(b) What is the velocity of the particle (magnitude and direction) at t=4.000 seconds? 2 —j ;(5)
EC /3
30 degrees
y B is uniform throughout Total /113
* region with magnitude
V, =7.2552 m/s 2.000 Tesla
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(0,0,0) is particle's initial position
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Problem 3 (20 pts) :

An infinite number of long straight current-carrying wires are placed side-by-side in the
x-y plane. All the wires are parallel to the y-axis and carry a current I in the positive y
direction. There are n wires per meter as measured along the x-axis. You can assume the
spacing between the wires is quite small, such that the current genuinely looks like a
"plane of current". Find the magnetic field in the two regions of space z>0 and z<0.
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