Skill 51: EM Waves

135, Electromagnetic (EM Wave}— preduced by the o« e\ewo s

{oscillation) of a charged particle. EM waves are able to travel through a
Mo OO L (A PLACE WITHOUT MATTER.)

A _eninivne charge has an electric field
Gy

and also creates a perpendicular magnetic

field. This in turn creates an electric field

136, EM SPECTRURM CHART FROM REFERENCE TABLE: VALUES GIVEN FOR A VACUUN, THEREFORE
THE SPEED OF EVERY WAVE ON THIS CHART 1S 3.0 x10%%e

“c”. If vou know wavelength and speed you can find frequency.
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137. When an EM wave enters a medium the speed of the wave will depend on the index of

refraction “n” of the medium. The speed in the new medium can be calculated using
the equation n=c¢/v which means v=c¢/n

Index of refraction and speed of EM wave in a medium have a(n)
AR RO relationship.

138. The -@( e““.}-“‘“-“f-’-‘“f““'\g- of an EM does not change if it enters a new medium.

139. EM Waves are photons. They behave as both _<ec'ac\-22,  and  “aowes
3




140. A wave traveling through a vacuum has a wavelength of 100 nm. What type of wave is this?
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141. A wave travelmg through a vacuum has a wavelength of 4.70 x 10®m. What type of wave is this?
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142. A wave has a wavelength of 50 x 10°m. What type of wave is this? £0 1050
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143. An electromagnetic wave with a wavelength of 5 x 10 m is traveling through outer space.

a. What is the speed of this wave? B PN
CS(\:»O_@,;'J. ok \\Q:e\" e Adacgm )

b. Determine the frequency of this wave
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¢. In what part of the electromagnetic spectrum is this wave found? A oc N-{a,
0

144. An electromagnetic wave with a frequency of 6.2 x 10'* Hz is passing through unknown
substance that has an index of refraction of 2.4

— ~ 5 L -
a. In what part of the electromagnetic spectrum is this wave found? Pue veole Vgt

b. Determine the speed of the wave in this medium.
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c. Calculate the wavelength of this wave in this medium.
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145. Bees have specially adapted eyes that can detect electromagnetic radiation outside of what
humans refer to as ‘visible light’. Some flowers that bees visit have colorations that are invisible
to humans, and yet match this amazing evolutionary development in bees! Bees also use these
specially adapted eyes to aid them in navigation when it is cloudy. This type of radiation hasa

somewhat higher frequency than that of visible light.

What part of the electromagnetic spectrum are these bee eyes able to see?
UK.\\GU Ay (J\(i:ﬁ

146. An electromagnetic wave traveling through a vacuum has a wavelength of 1.5 xm._\f\/hat is

the period of this 1is electromagnetic wave?
(1 50x101°_) (2} 1.5x 10s (3}4.5x 107 s (4)2.0x10°s
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147. The speed of a ray of light traveling through a substance having an absolute index of refraction 0? '3>"\O'“
1.1is
(1) 1.1 x 108 m/s (2) 2 7 % 108 m/s) (3)-3:0%10% mfs (433 c10%mfs ne A L
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148. A microwave and an x-ray are traveling in a vacuum. Compared to the wavelength of the m:crowave,
- the x-ray has a wavelength that is % - N
(1) longer and a period that is shurter (2) longer and a period that is longer AT
(3) shorter and a period that is longer @‘Eﬁ?ﬂr and a period that is : shortewp -‘P~«w
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149, Which wavelength isin the infrared range of ¢ tromagnetlc sPectru 7 =%
(1)100nm  (2)100mm  (3)100m 4) 100 pm - NEA AN
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150. To determine the type or category of a wave on he EM spectrum you can use either the

wavelength or frequency if traveling in a __~ acOusre unless it is
WG, iRt . If the wave is traveling through a substance you must solve for

j?{(éthfjﬁi_\:w’xx, , because it does not change when an EM wave enters a new medium.
T

Radio waves are categorized as Q,\@,.c}wow\f,\.cx?m}c;fg. because they can travel through the

vacuum of space. The type of particle vibration for radio waves is _“awerse. _ which

means the particles move q\:w;@m&(mf%\fw to the motion of the wave. Visibie light {(such

as Red, Orange..) is similar to a radio wave in type of wave and type of particle vibration but it

hasa__ ‘Ai SNV energy, a smaller O Q,X@.-M»\‘\:\:‘xs’%‘“\ and a \M‘f;“\“\(\e-\("‘"

frequency. In avacuum the ‘SQQQ& of a radio wave and a visible light are the same
“(which is 2%\0° m/s).

Sound waves are categorized as (. eapicnh because they cannot travel through a

vacuum. The type of particle vibration for sound waves is \()w\\\*uc\ wed . Mechanical waves
other than sound can also have owsdad e particle \nbratlon. The speed of a sound wave
inairatSTPis  AD\ % . The speed of sound in airis _ \e=<, than water because

the particles are less dense.
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Topic 68: Electromagnetic Waves
Skill 51

152. Which color of light has a wavelength of
5.0 x 1077 meter in air?

A) blue (B)_green ) 524 lo 1o e
C) orange D} violet

Nk wo NEe
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153. An electromagnetlc AM-band radio wave could
have a WaVelength of
A) 0.005 mSz(\o w B) 5m 53\0 yn
©) 500m Syiwey D) 5000000m 500w,

i
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154. A microwave and an x ray are traveling ina
vacuum, Compared to the wavelength and perjod
of the microwave, the x ray has a wavelength that is

A)-longer and a period that is shorter

B)--longer and a period that is longer

C ) shorter and a period that is longer
@) shorter anda L period t that is shorterﬂ)

Shnoricex }\S Vg ‘3‘?5\1\(){’5«%5);'”\; '

155. Which wavelength is in the infrared range of the
electromagnetic spectrum‘?
A) 100 nm e B) 100 mm 40 o
C) 100m AW (D) 100 pm 1w i)

156. Electromagnetic radiation having a wavelength of
1.3 x 10~"meter would be classified as

A) infrared B} orange

C) blue @vmi&j
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157. Radio waves are propagated through the interaction
of

A) nuclear and electric fields

(B) electric and magnetic - fields)

C) gravitational and magnetic fields

D) gravitational and electric fields

158. Compared to the period of a wave of red light the
period of a wave of green lght is

B) greater
C) ‘the same
(_‘)‘{Q(g\f\\" i \'\\%nu Qw S L\\(&S
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159. Which pair of terms best describes light waves
travelmg from the Sun to Earth?

B2 e[ecfromagnet &Pd‘inngm‘rdiﬁal
C)_mechanical and transverse
D).mechanieal-and-tongitudinal

160. Electrons oscillating with a frequency of 2.0 x 1010
hertz produce electromagnetic waves. These waves
would be classified as

A) infrared B) visible
mlg}‘owave D) x-ray
Lax R
W \b. ‘\U J \oﬁ \h \t{ \0 A




Topic 6B: Electromagnetic Waves

161. A photon of which electromagnetic radiation has

the most energy?
§) xrmy)

D) microwave

A) ultraviolet
C) infrared
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162. Compared to the wavelength of red light, the
wavelength of yellow light is

C) the same

B) longer

163. A beam of green light may have a frequency of

ANSOX107Hz  B) L5%/102Hz
C)/3.0%x108Hz (D) 6.0 104K 4 Hy)

\
50 =bAxw e

164. A monochromatic beam of light has a frequency of
6.5 x 1014 hertz. What color is the light?

A) yellow B) orange
C) violet D) blU@

[«’n\ '\ll‘“ (r\:l U

165. Which electromagnetic radiation has the shortest
wavelength?

A) infrared

(©) g

B) radio
D) ultraviolet

166. Which of the following electromagnetic waves has

the lowest frequency?
B) green light
@fed light

leas Q A

A) v1olet11ght 9
C) yellow light

167. Which of the following electromagnetic radiations
has the shortest wavelength?

A) radio B) infrared
C) visible (D) ultraviolef ~,

168. Which is not in the electromagnetic spectrum?

A) light waves
(C) sound Waves

B) radio waves
D) x-rays

169. Which color of light has the greatest period?

lowest €
A) violet B) green 1@ wesd
C) orange &l D) red p)

170. To which part of the electromagnetic spectrum will
a photon belong if its wavelength in a vacuum is
5.6 x 10~7 meters?

A) X-ray B) ultraviolet

mféﬁé@ D) infrared
Ny BBA0TE | ma e
5, 2% \0 "Wz




Topic 6B: Electromagnetic Waves

171. The color of visible light is determined by its

C) intensity

B) amplitude
D) speed

172. Which statement best describes a proton that is
being accelerated?

({Ax) It broduces electromaggetlc radiafioin
B) The magnitude of its charge increases.
C) It absorbs a neutron to become an electron.

D) It is attracted to other protons.

173. The diagram below shows an antenna emitting an
electromagnetic wave.

;Anlenn

Direction of
wave motion

Electric
‘Wave Envelope

Magnetic
Wave Envelcpa

Transmitter

In what way did the electrons in the antenna
produce the electromagnetic wave?

A) by remaining stationary
B) by moving at constant speed upward, only
C) by moving at constant speed downward, only

D) by acce]eratmg altcmately upwatd and
downward

o e T
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e T T

174. Electromagnetic waves can be generated by
accelerating

A) ahydrogen atom B) photon
C) aneutron gman clectrof)

o

‘,'i 'yl
V\a’c" e ol G

175. An accelerating particle that does not generate

e]ectromagnetic waves could be
s \ fﬂ’ £
ire ,:.( el

A) lllll an ncutron B) a proton chraurgerd
C) an electron D) an alpha particle
[AUY-E'g LY RN 0,850

176. When electrical charges are accelerated in a
vacuum, they may generate

B) water waves
1) torsional waves

A) 50 sound waves
C) llght waves P

i:,/f\/‘\ AN &5

177. Radiations such as radio, light, and gamma are
propagated by the interchange of energy between

A) magnetic fields, only
B) electric fields, only
() electric and grawtatlonal fields

@ electric and magngtlg fiel eﬁ?,)

178. Orange light has a frequency of 5.0 x 1014 hertz in
a vacuum. What is the wavelength of this light?

A) 1.5 % 10%m B) 1.7 x 106m

(€Y 6.0x107mD D) 2.0x10-5m
- (o
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Topic 6B: Electromagnetic Waves

179. What is the wavelength. of X-rays with a frequency
1.5 x 1018 hertz traveling in a vacuum?

A) 4.5%10%m B) 20x10 10

€) 5.0x10°m D) 5.0x 109m
= :\L' C\ )E‘ //— o AN
NARR A e oSz - 2 em
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180. The time requircd fm light to travel a distance of
1.5 x 10 1! meters is closest to

L)‘*OXIOZSD B) 20x103s
C) 5.0x10's D)45><1019s
(“\\ __,:—d\\,, \ > ¥ \') 0y )
- /{’ 1 N 2, % \BRY oxI0s
75%\0253

181. The distance from the Moon to Earth is 3.9 x 108
meters. What is the time required for a light ray to
travel from the Moon to Earth?

A) 0.65s B) 135 )
C) 2.6 ) 395
A=3.9xm dy 300"
=7 12 /\l T2, 5 | 08
“ i = i A \Dl
=z 220615 .
\/ DS

182. A typical microwave oven produces radiation at a
frequency of 1.0 x 1010 hertz. What is the
wavelength of this microwave radiation?

A)3.0x10%m  (B) 3.0x102m )
C) 3.0%x1010m D) 3.0 x 10 m
L N

e ‘."/ 7
g . A= }f D \L,U” =Axl0m
NP A

|0 He
183. How long will it take a light wave to travel a
distance of 100. meters?

A) 3.00x10'°s B) 3.00 x 10%s
) 3.33 x 107> D) 3.33 x 107s

|
0( :/J 00w (e (/L/%
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184. When x-ray radiation and infrared radiation are
traveling in a vacuum, they have the same

A speed O

C) wavelength

B) frequency
D) energy per photon

185. Which characteristic is the same for every color of
light in a vacuum?

A) energy B) frequency

D) period

186. How much time does it take light from a {lash
camera to reach a subject 6.0 meters across a room?

A) 5.0x109s @) 2.0 x1085
C) 5.0x108s D) 2.0x10-75
V208, e %\m\m w, X0 S

187. Base your answer to the following question on the
information below.

A 2.00 x 106-hertz radio signal is sent a distance
of 7.30 x 1019 meters from Earth to a spaceship
orbiting Mars.

Approximately how much time does it take the
radio signal to travel from Earth to the spaceship?

A) 4.11 x 1073 B) 2.43 x 1025

C) Z.19% 1085 D) 1.46 x 1017

‘p Al 0 + a “7?>>'0wm
d\ / %D "N \l’ 5 b'q| S‘Yry
Vo= 2x107s =230’
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Topic 6B8: Electromagnetic Waves

188. As the wavelength of a visible light beam is
increased from violet to red, the speed of the light
in a vacuum

A) decreases B) increases

T T e,
<€) _remains the same

N F By ¢
sodolsnteds O Ax1Te

189. As the frequency of an electromagnetic wave

increases, its speed in a vacuum

A) decreases
&y remams the samie>

B) increases

T
e DLW, 19 (Bxi0 /

5‘\1&?@0
e oM T
190. All frequencies of light have the same speed when
traveling through

___.\I\ IO €%

(Ai avm@) B) glass
C) water D) alcohol

191. A change in the speed of a wave as it enters a new
medium produces a change in

Afrequency By period-
Qavclengtﬁj D) phase

y
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192. What happens to the frequency and the speed of an
electromagnetic wave as it passes from air into

glass?
A).The-frequenes-decreases and the speed
increases.
B) Thefrequeney-inereases and the speed
decreases.
C) The frequency remains the same and the-speed
__increases:
Q) The frequency remains the same and the speed>
N\dwcreases e —————
w w e, @M, \‘\ e, TR,
-G odr 5\ og ol
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193. What is the speed of light (/= 5.09 x 104 Hz) in
ethyl alcohol?
A) 453 x 10 m/s
C) 1.24 x 108 m/s

SR T
NTR T e T

B) 2.43 x 102 m/s
(DY 221 X 108 m/s)

194. The wavelength of a wave doubles as it travels
from medium A into medium B. Compared to the
wave in medium A, the wave in medium B has

A) half the Speed

G}-h&l»ﬁtlwﬁ*eq’crmcy
)-twice-the-frequeney

Q(w; JE

RO ‘{’@ O ORE ‘"\'I“i\(-’

(‘) (}\ @w\{“ s

195. As a wave travels into a different medium with a
change in direction, there will be a change in the

wave's
@e@f" = By frequency”
C)-period™ [>)-phase-

\/ “
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Topic 6B: Electromagnetic Waves

196. What is the speed of light (f = 5.09 x 104 Hz) in
flint glass?

A) 1.81x 108 m/s) B) 1.97x 108 m/s

C)y3:00<108-m/s -D)y498x10%-m/s

o B Vo Hrown
n- |, Glo

Con M \‘ 32 (‘\"’( V'l

197. What is the speed of a ray of light (f=5.09 x 1014
hertz) traveling through a block of sodium
chloride?

A) 1.54 < 108 m/s

B) 1.95 x 108 m/s

€)-3:00<108mis— D)462>10%mfs
=G - 57(\‘0_%‘,”\/‘
L

198. Which quantity is equivalent to the product of the
absolute index of refraction of water and the speed
of light in water?

A) wavelength of light in a vacuum
B) frequency of light in water
C) sine of the angle of incidence

@ speed of Tight | in a vacuum )

199. If the speed of light in a medium is 2.0 x 108
meters per second, the index of refraction for the
medium is

A) 1.0 B) 20 @) 1_,'5' D) 0.67
4 Yo ('J"l'ﬂ L, _-' By
V’&jm % C_ _2ahk
- NE = ;:',heak-'_, :

e ) 7(\0 m/,)
200. In which of the following materials is the speed of

light the greatest?
A) quartz |46 (B) alcohol 1465
D) lucite | .50

C) glycerol | 49
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