Physics 2220
Spring Semester 2008
George A Williams

EXAM 4

Name: ELL/O?IT unid: u

REPORT ALL NUMBERS TO THREE SIGNIFICANT FIGURES!
Use the conversion constants and data given on the front page.

(a) Take the magnitude of the Earth’s magnetic field as 1.15 x 107 T. If it is at an angle of 18.0° from the
horizontal, calculate the magnetic flux through an area on the physics lecture table of 2.2 m?
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(b) For the value of the Earth’s field given in (a), calculate the magnetic energy in a cube 4.25 m on a side at the

earth’s surface.
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(©) Calculate the reactance of a capacitor of 65.0 pF at a frequency (f) of 11.2 MHz.
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(d) If the maximum current in the inductor is 17.2 mA, calculate the maximum charge on
the capacitor. L =72.0 mH, C =320 pF. l
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(e) A wire carries a current in the direction shown. If the magnitude of the current is decreasing, @

what is the direction, clockwise or counter clockwise, of the current in the loop. Both the wire
and loop are in the plane of the paper.
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REPORT ALL NUMBERS TO THREE SIGNIFICANT FIGURES!
Use the conversion constants and data given on the front page.

The following describes the E field of an electromagnetic wave:

E = (4.20 x 10"*N/C) cos(6.12 x 10> x + 1.50 x 10° t - 7/3)
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(a) Calculate the maximum value for the magnetic field for this wave. | W ‘e pro NP
b) Calculate the wavelength. T+ {; A +han ’ YL/\Z
() Calculate the frequency. wou cna %
d Calculate the average value of the Poynting vector for the wave. answers ‘o 4)""‘1 J)
(e) Is the ware moving in the positive or negative x-direction? Explain.
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REPORT ALL NUMBERS TO THREE SIGNIFICANT FIGURES!
Use the conversion constants and data given on the front page.

A 275 pF capacitor is charged to 175 volts. the switch is closed at t =0. L =950 millihenry.

5 (a) Find the frequency (f) of the oscillations in the system. 5
5 (b) Find the peak value of the current in the inductor.
s () When the energy is equally divided between L and C, calculate the current in the
inductor. , c
< (d) Write an expression for the charge Q on the capacitor as a function of time. Put in
all numerical constants.
4 (e) Write an expression for the magnitude of the current in the inductor as a function
of time evaluating all numerical constants.
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REPORT ALL NUMBERS TO THREE SIGNIFICANT FIGURES!

Use the conversion constants and data given on the front page.

A big, fat, long, straight wire carries a current I, with uniform current density. The wire has a radius R,.

(a) Calculate the energy stored in the magnetic field between ‘R =1.5R,
R=R, and R = 1.5 R,, for a length { of the wire. JRO

(b) Calculate the energy stored in the magnetic field inside the 8 0 N U —1
wire for a length { of the wire.
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