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A. [6 pts.] An electron is moving through a magnetic field whose magnitude is 7.80 x 10* T. The
electron experiences only a magnetic force and has an acceleration of magnitude 3.60 x 10" m/s’, Ata
certain instant, it has a speed of 6.50 x 10° m/s. Determine the angle 0 (less than 90°) between the
electron's velocity and the magnetic field.
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B. [6 pts.] A -6.00 uC charge is moving with a speed of 6.60 x 10* m/s parallel to a very long, straight
wire. The wire is 5.00 cm from the charge and carries a current of 76.5 A in Wlon opposite to that
of the moving charge. Find the magnitude and direction (clearly gpgmfyﬁl?ectlon) of the force on the
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C. by [6 pts.] Two astronauts are { part in their spaceship. One speaks to the other. The conversation
is transmitted to earth via electféntagnetic waves. The time it takes for sound waves to travel at 343 m/s =

through the air between the astronauts equals the time it takes for the electromagnetic waves to travel to
the earth. How far away from the earth is the spaceship? = |_

V=1 Timz for Sound =Time 'Qvfdm{”""“"‘“ waosd
£ st @Eg@(oug %74(:355 m

D =
t”% % C— /—D @‘lS}f \r)\gﬂﬁém

‘) -

D. [7 pts.] A beam of polarized light has anlaverage intensitylof 16 W/m’ and is sent through a polarizer.
The transmission axis makes an angle of 33° with respect to the direction of polarization. Determine
the{rms valuelof the electric field of the transmitted beam. R
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A. [8 pts.] A magnetic field has a magnitude of 1.20 x 102 T, and an electric field has a magnitude of
4.00 x 10° N/C. The fields point in opposite directions. A positive 1.8 LC charge moves at a speed of
3.20 x 10° m/s in a direction that is perpendicular to both fields. Determine the magnitude of the net
force that acts on the charge.
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B. [9 pts.] A beam of protons moves in a circle of radius 0.1 m. The protons move perpendicular to a
0.30 T magnetic field. Determine the magnitude of the centripetal force that acts on each proton.
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C. [8 pts.] A rectangular loop of wire is moving toward the bottom of the page
with a constant speed of 0.021 m/s (see the drawing). The loop is leaving a B X x o x x x x
region in which a 2.1 T magnetic field exists; the magnetic field outside this into x x| x x k x
region is zero. During a time of 2.0 s, what is the magnitude of the change in paper)
the magnetic flux? . e B
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A. [12 pts.] A circular coil (800 turns, radius = 0.045 m) is rotating in a uniform magnetic field. At

t =0 s, the normal to the coil is perpendicular to the magnetic field. Att=0.010 s, the normal makes
an angle of O = 60° with the field because the coil has made one-twelfth of a revolution. An average
emf of magnitude 0.075 V is induced in the coil. What is the magnitude of the uniform magnetic field
at the location of the coil?
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B. [13 pts.] A rectangular current loop is located near two long, w ‘ﬁ
straight wires that carry a current of I, = 10 A (see the drawing). Iy Io . >
The current in the loop is I, = 26 A. Determine the magnitude of il - S
the net magnetic force that acts on the loop. L N
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[P . . . . 2
A. A 300 turn solenoid with a length of 20.0 cm and a radius of 2.50 cm carries a current of 5.0 %mps A

square with sides 1.00 em and made of 4 \/Vt_@ns is placed inside the solenoid so that the flux is maximal.
The square has a re?stance of %/OQ/Q

2. [12 pts.] Flnd the magni [d‘%%bh@age induced current in the square when the current in

the solenoid decreases to 2.00¥Amps in a period of 0 0900 seconds.
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2. [3 pts.] Does the current in the square flow the same direction or opposite direction as the
current in the solenoid? \

“The same direction, Y

B. [10 pts.] Two long straight wires, oriented perpendicular to the page, ¢
currents of I, = 10.0 A and Inght =25.0 A. L. is into the page and L, is

coming out of the page. The wires are separated by a distance of 20.0 cm!
Somewhere along an extended line though the two wires the net magnetic

field is zero. Is it to the right or thf the left wire (circle one)? HO\?/

away is this point from the left wire? ‘ {<‘ A '
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