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PHYSICS 203 EXAM #1 NAME K&/
15 October 2008

General Instructions: For each problem your solution must be readable and your logic followable.
Put a box around any numerical answers. Show your work.

PART I - SHORT ANSWER QUESTIONS.
Do the five short questions/problems. Worth 8 points each.

1. Three particles travel through a region of uniform magnetic field which is directed up out of
the page as shown. They follow the paths labeled a, b, and ¢. Indicate whether the charge on
each particle is posmve negatlve or zero. Explain your reasoning.
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2. Several currents go into (indicated with an x) or come out of (indicated with a dot) the page.
,‘Thecurrentshavethevalues ,=1.0A,i,=2.0A,i,=3.0A,i,=40A,i,=5.0 A, and
1= 6.0 A. What'is the value of integral ¢ B-dA for the loop shown, evaluated in the dlrectlon
1nd1cated by the arrow?
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3. A uniform magnetic field is directed into the page, as shown. A single loop of wire (shown at

an instant when it is in the plane of the page) is caused to rotate with an angular speed of
Show that a sinusoidally time varying voltage is produced
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4.1s the ‘way Mlchael Faraday v1ewed the relatmnshlp between hls rehgxous faith and his

sc1ent1ﬁc work the same as the way Fischer (author of God Did 1t But H(}w") descrlbes as the
'appropnate way to relate these" Explam
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5. A straight wire carries a current of 2.50 A in the +y direction. It lies in a uniform magnetic

 field given by B = (2. 00 mT) it (3.00 mT)/l\c In umt-vector notatlon what is the force on a
0.500 m long segment of this w1re‘? o
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Part I1 - Problems.
Do all three. Worth 20 points each. Show and explain your work.
O100 4 16005
7. AnRLC series circuit has L = Tﬁﬁ]ﬁ‘H C= }:%F, and R =10.0 Q. It is driven by a variable
frequency AC generator that puts out a signal of (5.00V)sin(w, t).
a) At what value of w, will the rms current have 1ts maximum Value‘7

b) What rms current flows?
¢) What is the phase difference between the current and driving voltage?
d) Is the circuit more capacitive or inductive? How do you know?

¢) What is the average power provided by the generator?
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8. A solenoid is circular in cross section and has a length of 45.0 cm, and diameter of 1.00 cm. It
has a total of 600 turns and a current of 2.50 A is flowing through it.

a) What is the magnetic field produced inside the solenoid?

b) What is energy density stored in the magnetic field?

¢) What is the total energy stored in the field?

d) What is the self inductance of the solenoid?

e) If the current flowing through the solenoid is now reduced at the rate of 0.030 A/s, what emf is

induced?
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9. A long straight wire carries a time varying current i that is given by i = |, e** where t is the
time and k is a constant. Near this wire is a rectangular loop of wire with the dimensions shown
and having resistance R.

i
% a) Atadistance r (along a perpendicular from the long wire) what is the magnetic field produced

by the long wire?

4 b) What is the magnetic flux through the rectangular loop?

4 ¢) What current flows in the rectangular loop?

< d) What is the direction of current flow in the rectangular loop? Explain.
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