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This print-out should have 10 questions.
Multiple-choice questions may continue on
the next column or page — find all choices
before answering.

001 (part 1 of 3) 10.0 points
A plane electromagnetic sinusoidal wave of
frequency 13.3 MHz travels in free space.
The speed of light is 2.99792 x 10% m/s.
Determine the wavelength of the wave.
Correct answer: 22.5408 m.

Explanation:

Let : ¢=299792 x 10° m/s, and
f=13.3MHz = 1.33 x 10" Hz.

The speed of light is

c=\f
c
A= —
f
~2.99792 x 10° m/s
~ 1.33x 107 Hz

=[22.5408 m].

002 (part 2 of 3) 10.0 points
Find the period of the wave.
Correct answer: 7.5188 x 1078 s.

Explanation:
The period T of the wave is the inverse of
the frequency:

r_1
f
B 1
"~ 1.33 x 107 Hz

=17.5188 x 108 s|.

003 (part 3 of 3) 10.0 points
At some point and some instant, the electric
field has has a value of 958 N/C.
Calculate the magnitude of the magnetic
field at this point and this instant.
Correct answer: 3.19554 x 1076 T.

Explanation:

Let: E =958 N/C.
The magnitudes of the electric and the mag-

E
netic fields are related by 5= c,

E

B==

C

B 958 N/C

© 299792 x 108 m/s

=13.19554 x 1076 T|.

004 (part 1 of 2) 10.0 points
What is the wavelength corresponding to a
frequency of 2 x 10* Hz of electromagnetic
wave in free space? The speed of light is
2.99792 x 10% m/s.
Correct answer: 1.49896 x 10~ m.

Explanation:

Let: f=2x10"YHz and
c=2.99792 x 10° m/s.

The relation between frequency and wave-
length is given by

| o

A\ =

I

199792 x 108 m/s
2 x 1019 Hz

=11.49896 x 10~ m]|.

005 (part 2 of 2) 10.0 points
What is the wavelength corresponding to a
frequency of 6 x 10° Hz?
Correct answer: 0.0499654 m.

Explanation:
Let : f =6 x 10° Hz.

| o

A:

N

99792 x 108 m/s
6 x 109 Hz

=10.0499654 m |.




smith (js55595) — exam#3 — Sharma — (20715) 2

006 (part 1 of 2) 10.0 points
The magnetic field amplitude of an electro-
magnetic wave is 7.7 X 1070 T.
The speed of light is 2.99792 x 108 m/s .
Calculate the amplitude of the electric field
if the wave is traveling in free space.
Correct answer: 2308.4 N/C.

Explanation:

Let : ¢=299792 x 10°m/s and
B=77x107°T.

According to Maxwell’s equations for an
electromagnetic wave in vacuum the relation
between the amplitude of the magnetic field
and the amplitude of the electric field must be

EF=c¢cB
= (2.99792 x 10® m/s) (7.7 x 1075 T)
=12308.4 N/C]|.

The same relation applies even when the ve-
locity of light in the medium is not ¢, in
general,

E=vB

where v is the velocity of light in that medium.

007 (part 2 of 2) 10.0 points
Calculate the amplitude of the electric field
if the wave is traveling in a medium in which
the speed of the wave is 0.57 c.

Correct answer: 1315.79 N/C.

Explanation:

Let: v=0.57c.

Amplitude of electric field when the wave is
traveling in a medium is

E=vB=08cB=|1315.T9N/C|.

008 10.0 points
Calculate the magnitude of the magnetic field
at a point 120 cm from a long, thin conductor
carrying a current of 0.588 A. The permeabil-
ity of free space is 1.25664 x 107 T - m/A.
Correct answer: 9.8 x 1078 T.

Explanation:

Let : o= 1.25664 x 1075 T-m/A ,
r=120cm =1.2m, and
I=0.588A.

The magnetic field of the wire is

po 1
B =
2mr
(1.25664 x 1076 T'-m/A) (0.588 A)
B 27 (1.2 m)
=19.8x1078T]|.

009 (part 1 of 2) 10.0 points
An AC generator consists of eight turns of
wire, each of area 0.11 m?, and total resis-
tance of 8.48 ). The loop rotates in the
external magnetic field of strength 0.587 T at
a constant frequency of 66.4 Hz.
What is the maximum induced emf?

Correct answer: 215.511 V.

Explanation:
Let: N =28,
A=011m?,
R =848 Q,
B=0.587T, and
f=66.4Hz.

Faraday’s Law for solenoid:

d®p
=-N———.
£ dt

Ohm’s Law: [ = %
First note that

w=27f
= 27 (66.4 Hz)
= 417.204 rad/s.
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Using Faraday’s Law (Equation above) with
the appropriate numerical values gives

Emar = NABw
= 8(0.11 m?) (0.587 T)
X (417.204 rad/s)

=|215.511 V.

010 (part 2 of 2) 10.0 points
What is the maximum induced current?
Correct answer: 25.414 A.

Explanation:

From Ohm’s Law and the results to part
(a), we find that the maximum induced cur-
rent is

gmaac

R
215.511 V

8.48 ()
=[25.414 A |.

Imaz =

keywords:



