Test 3 Dr. Weppner
PHIN 242 April 2006

NAME O Pledged SCORE / 100 pts

Remember to get full credit label answers with correct units, show all work,
draw diagrams.

Useful constants and formulas g = 8.85x 10 12, 4} = 899x10°Nm? /C? . Gureetron =
— 1.6 x 10710, masseeron = 9.11 % 1_0“3'%33%),0&0,,, ~ 1.6 x 10719, ?'rmsspm,on = 1.67x
1077 kg, lev — 1.6 x 10700, 1y — 1.26 x 1075H /i, Bire = 424, Agirnie = 712, Citpete =
270, Apriangte — 50k

L. {17 pts] We have crossed electric and magnetic fields as shown. A proton enters this
regiorn,

(A) What would be the initial velocity direction if yon wanted the proton to [eel a total
force to the right?

(B) What would be the initial velocity magnitude and direction if you wanted the
proton to feel a total force of exactly zero?
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2. [20 pts] There are two wires 4.0 cmn apart, both carrying 15 amps. What is the

[oree per meter on cach wire due to 111&1 other wire. Plea, se label dlrectlon on the 111.1ure
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3.[20 ptS] The figure below shows a cross section of a hollow cylindrical conductor of
mner radii a and outer radit b, carrying a uniformly distributed current 1. .
(A) Show that B(r) for the range b < r < a is given by (using Ampere’s Law) I3 == #1509
(use Ampere’s Law, show all work).

(B) Show that when » = b, this equation gives Lthe magnetic field magnitude B for a long
straight wire; and when # = 4, it gives zero magnetic feld.
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1. [l ])‘(%J A rectangular wire loop with a 2.00 m side and a 3.00 m side (see fipure} is
perpendicular to a uniform magnetic ficld. The left side of the loop is free to move and s
moving to the right at a constant velocity of 1.5 am/s as shown below.

(A} What is the induced emf in the circuit?

{B) What is the direction of the induced emf?

(( ) Assume the rod is now still and the area of the loop is 4.0 m*. What would have to
be the change in the magnetic field to produce the same cffect as parts (A} and (B)7
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5. '8 pts] What is the role of an inductor in a circuit which is in series with a resistor

(RL civeuit)?
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6. [20 pt.‘i] Using the Biot-Savart Law we calculate that the magnetic field for a short

N Are s B oanl o w here B s ire as measuree
thin straight wirc is B - 22 5z Where R is the distance from the wire as measured
irom the perpendicular biscctor (wire center) and w is the length of the wire.

Using this information calculate 5 for the rectangular loop below at point P assuming it
15 made out of 4 thin straight wires and it is carrying a current of 2.5 A, Wires (2) and
(1) have length 18 em and wires (1) and (3) have length 12 em. Please show explicitly

the contribution of each wire (magnitude and ‘(&igec:tion). 5 y \
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