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1. Given the electric field below, the potential difference along a path from A to B is (5 pts):
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. 2. AnRC circuit consists of a 50.0 k2 resistor in series with a 20.0 pF capacitor, both
connected to a 25.0 V emf. At what time will the current be at 75% of its maximum? (10 pts)
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3. Given the following DC circuit as sketched (25 points):

24. 'V '3.0 (9

Label currents and then write the necessary Kirchoff Law Equations to solve this circuit here.
Then answer the following questions:
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a. What is the current in the 2.0 € resistor? (5)
Solve @ Ta (2.0 = (20ABOL) -24.0V y20.0V =
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b. What is the current in the 1.0 Q resistor? (5) —L.OF
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¢. What is the top battery electromotive force, €7 (5) 4
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d. What is the power dissipated in the 3 € resistor? (5) ‘
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e. The 3 Q resistor is a cylinder with length of 1 cm and a cross section of 0.0013 m>2. What
is the resistivity of the material in the resistor? ) q
O (304 tHm
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4. A proton is traveling at 5.0 x 10° m/s in a direction perpendicular to a uniform magnetic field
with magnitude 0.0050 T, directed into the page (20 points).

RPDRIIR®

m,=1.67x 10% kg
e=16x10"Y¢C

a. Sketch the path of the proton. The magnetic field can be made bigger if needed to
complete the path(5)
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b. What is the radius of the path? (5)
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c. What is the period of the circular motion? (Hint: The period is the time it takes to make
one complete circle, i.e., travel a distance equal to the circumference) (5)
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d. A wire at the bottom of the field is used to supply power to the system that creates the
protons (the system not shown). The wire carries a current of 5.0 A and is 20.0 cm long.
What is the magnitude and direction of the force on the wire? (5)
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5. A long straight walled cylindrical shell (hollow and very thin) with a radius of 10.0 cm carries
acurrent [, = 5.0 A to the right. Along the longitudinal axis of the cylinder is a thin wire with a
current of I, to the left. (10 points)

a. Use Ampere’s law to find an expression for the magnetic field at a distance of 5.0 cm from
the inner wire. Sketch the direction of this field. (5)
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'b. Use Ampere’s law to find an expression for the magnetic field at a distance of 15.0 cm from

the inner wire. Sketch the direction of this field. )

For any partial credit, be sure you start with Ampere’s Law and clearly show the path around
which you are integrating,
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6. An ideal solenoid show in the center has a cross-sectional area of 0.0050 m’. Initially, the
magnetic field caused by the current shown in the solenoid is 0.10 T. (20 points)
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a. If the number of turns in the solenoid, N; = 100 and the length of the solenoid, /=5.0
cm, what current, I, is necessary to cause the initial magnetic field of 0.10 T. (5)
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b. Ina period of 0.020 seconds the current, I;, increases and the field becomes 0.50 T. What
is the change in magnetlc flux in the solenoid during these 0.020 seconds? (5)
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¢. What average electromotlve force (voltage) is induced in a larger two-turn (N3 = 2) coil
with cross section 0.015 m? surrounding the smaller solenoid as shown during this 0.020

seconds? (5) 5 ’3]‘
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d. The larger coil is connected to a 5.0 Q resistor as shown (ignore the resistance of the coil
wire). What is the magnitude and direction of the current in the resistor while the
magnetic field is changing? (5)
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. 7. RL circuits and LC cifcuits (10 pts):

a) What is the inductance of a series RL circuit in which R = 1.0 KQ if the current increases to
one-third of its final value in 30 ys (5 pts)?

a4 mH

b. 99 mH R

c. 49 mH 4 2 ‘
d. 62 mH S, £ \OE

e. none of the above
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b) A series LC circuit contains a 100 mH inductor, a 36.0 mF capacitor that was charged witha——
12 V battery. The frequency of the electromagnetic oscillations in the circuit is 5 pts§

a. 5.73x10*Hz.
b. 9.55x 102 Hz.

. 0442 Hz. _ ——ﬁ_‘écb
/@ 266 Hz,

440Hz. o b
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