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State Exam Review

1. In the picture below: Identify the wavelength and amplitude. i
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2. Define the frequency and the period of a wave.
(@Fﬁe% s e number of waves that pass a reference pl. persecond
waves/s o Wz ¥= Ur
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- Draw three transverse waves that are ordered in incréasing frequency. Then label the wave

that has the greatest and then least period. L eqct :
g eatest Teriod v Periock

4. Draw three separate diagrams that show refraction, reflection and diffraction of waves.
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5. You are standing on a dock and you notice that in a span of 10 meters there are 5 comp](—”:ﬁe_;w e
waves. You also notice that the 5" wave reaches the dock in 10 seconds. Determine the~" ™
frequency, period and wave speed of the water waves. l[Omet€ s - /\ - & meter

- ; . CBSowaves
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6. You are standing near some train tracks and you hear a train horn. The horn sound seems to be
a higher pitch that normal. Is the train moving? If yes, what direction relative to you is the train
moving. \ _ . ’ ‘ ‘

Aes  Fhe Frain 1s maving Howard Yow This 15 due +o
Ve Toppler Efect The =5und waves are Passézﬁ You more
qofe%uemr ﬂ’ as+he train moves foward yow . Greater Feguency = h:ﬁhaﬁ
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7. Using your knowledge of the Doppler effect, explain how a bat uses high frequencies to P
determine the position and direction of motion of objects.

Sound waves bounce back Lom surface of o bjects
£ bou ncina back faster mMoving Foward object

a o v Slower away trom object-
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8. What is the relationship to the energy of an electromagnetic wave and the frequency?

Divect Relcdﬁoms%ip - as wcre%umcb increases Eﬁe/jﬂ
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9(2[0»\1 are radio waves, microwaves, x-rays, and visible light related?@hat makes them
different?

() They ave all electromagnetic waves + travel ot the same
Zpeed | the s peed fiﬂh% (c) = 3.0x10% m/s

@ They all have different wave fengths « Qeabuwdes

10. The Doppler effect is observed in all types of waves including electromagnetic radiation.

How do astronomers use this phenomena in their models of the universe and what do they call
it.?
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1. Provide at least five examples of how electromagnetic radiation is used by you.
( vadi») Vad/o/+c)e VISioN e lectronic ermometers Crindroced)
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WAVES & SOUND Concept

Electro magn etic Spczc‘r U A

Practice Page

Vibrations and Waves

= COoncept-Development

length and amplitude of the wave.

1. Asine curve that represents a transverse wave is drawn below. With a ruler, measure the wave-
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a. Wavelength =

v

1.5 e

b. Amplitude =

2. Akidon a playground swing makes a cdmplete to-and-fro
swing each 2 seconds. The frequency of swing is -
(0.5 hertz) (1 hertz) (2 hertz) ~ /%\/\

and the period is

(0.5 second) (Lsec_ond)

Complete the statements.

THE PERIOD OF A
A40-HERTZ SOUND
SECOND.

WAVES ALONG THE SHOR
8 SECONDS APART. THE
OF THE WAVES 1S THERE

4. The annoying sound from a mosquito is produced when it beats its wings at
rate of 600 wingbeats per.second.

a. Whatis the frequency of the soundwaves?

(000 beats = (,00H2

b. Whatis the wavelength? (Assume the speed of sou
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5) In the jollowing three statements, match one of the lettered phrases on the right with
the correct description on the left.

1. ﬁ The transfer of energy from one place to a. Electromagnetic
another without the transfer of matter: wave
2. _[9_ The transfer of energy through a vacuum. . -b. Wave motion
3. ( 7 . The transfer of energy through matter. c. Mechanical waves
6> Use phrases a through e to answer Questions 4-8. When completed, these statements
include the important characteristics used to describe mechanical waves.
4. The amplitude of a wave is D) a. the distance between any pair of
B adjacent wave points that are in phase.
b. the number of seconds that it takes each
5. The wavelength of a wave is 7 i wavelength to pass a fixed point along

the direction of wave propagation.
‘Qé c. the number of wavelengths that pass by

6. The frequency of a wave is any fixed position along the direction of
wave propagation each second.

d. the maximum distance the molecules or
particies in the medhum are displaced
from their neutral position during wave
motion.

e. equal to the product of the wavelength
and frequency of the wave.

7. The period of a wave is __6_..

ha

8. The wave speed of a wave Is l:

E) ’7 Which pair of waves below would result in total destructive mterference when
superimposed?

. Or ., -

QPd

k 8 « If the frequency of the wave shown is 80 Hz, what is the speed of the wave?

\/ ‘F >\ Displacement
= @0)(®) - o |

20 cm/sec o m m ,

100 cmi/sec v U \‘_/

. 320 cm/sec 10 12 18 20
. 520 cm/sec
640 cm/sec

Distance in cm
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. Use the chart of the Electromagnetic Spectrum on the next page to fill in the table below.

Equatons

E = hf
c = Af

¢ =3x10* m/s
h = 6.626x107*J-s

Wavelength(m) | Frequency (Hz) Energy (]) Type of Wave
‘1 92 3.25X/05]2.16x 1p"28|  rtongwave
" )5 m o 11.33x 0% Radio
1 B.0x 073 1x gp't seeror //)/mcf&rﬁdf/mwrowave/
’ o en 60x07 13.98x107 ) cronave fradar
* Lo Cosd? ™M 1 Bioox 102 | om0t | Tl e
C 1 Rox 0 ¢ 157 10" Hz Q.94 x 1071 Infrare d
Tt 16000 | 2. 93x07' Visible,
1 75x107F |t 1005 %707 Ultraviolet
9 I'¥ 10- 12 3 W /O~/7 1.988x107° ] X~7‘raﬂ/@mmw
0wt 30! ® 11995107 Gam ma

Howr does the frequency change as wavelength 1ncreases?

Qrurenae Retaluonahp 2. frug decheasea

. . How does the energy change as wavelength increases?

S E w% dWMAM/

éme/m/

Howw does the energy change as frequency increases?

Direct MW "+ Eneray Lncuaaca






Standard 5: Practice Multiple Choice

) Ly Which of the following can carry lighi waves but not sound waves?

A air
B. steed

N ater
acuum

("‘ 2) Sound bounces off a surface and creaies an echo, Light reflecis off 2 mirror. By compariag both of these phenomena whai
can you conglude?

A Light and sound have compleiely different characienisiics and nothing can be cencluded
B Light shows bebavior of watves, bul sound does not.

hey both show behavior of waves,
D.Light and sound are exacily the same thing.

('/ 3y The diagram befow shows a wave generaior that emits @ wave with @ frequency of 500 Hz and 2 wavelengih of 01 @

“Wave generator =l 0.1m
R
P—

2000 m —— == nnn - ]

How long does 1t fake for the wave to iravel & distasce of 2000 m?

[ReNo Rl
[P R

W
W Al o

C'/ “y Tuoan experiment, You adjust the freguency of 3 wave and nyeasure the resuliing wavelengiths, You obtaia the following data:

D ) A sound wave (ravels at 343 nus and 3 COmMPILssion passes by every 12

* Frequency, f Wavelength, 1 Wavespesd, n
(hz) {m) (m/s)
5 0.4 2.00
] 0.25 2.00
1 0,182 2.00
14 0.143 2.00

What svatement best describes ihe relationship befween the variables?

A Frequency and wavelengih are directly proporiianal
B Frequency and wavelengih are noi proportional
Frequency and wavelength are inverselv proportiouat

A lm
B 2m

“3m
@—1 m

5. What is the wavelength of this sound?

6 @) Which of the following statements best compares the wavelengihs of the regions of the electromagnetic spectrum?

Clraming

Riuddio  AMflcrowave Intrared  Viuble Litravioler KNepay - Rav

A Microwaves are shories Than X-rays.

afrared waves are onges than gamma rays,
C. Radio waves ase shorter than visible Hght waves,



A' 1) The diagram below shows & wave frace.

xr

Distance Z is a measure of

amplitude.
B. frequency.
€. waveleagih.
D.owave speed.

A R A Qass conducts an experiment to determene the best cojor 10 paini a solar water heater that they plan to build. For their
experimental test, the stndédts have four identical Cans. | [hey paint one black, one greed, one red. sod ome white. Fach can
is fitled with 500 mL of 22°C water, and iz ollowed to sit|in the sun for two honrs,

Which coler can will have the greatest increase in wates femperature?
.

bl’nck i
B. green .

C.red
D, white . .

A 9} Which of the following waves can 1frav{t] é‘f a speed of 3%x108 mig?

, |
.‘?zn,xcrowav&s
B. sersmic waves

C. ulirasonic waves
D. water waves

i
]



A JO0) The illustration below shows three toy ducks floating on [water, moving up and down as a2 wave travels to the right with a

velocity of 3 m/s.

3 m/s
S

(3‘ “ p The itusiration below shows wave traces of recorded so

Sound A Sound B

Trace A
L

Computer Screens

ad waves ofn two COD\pUE’Cf SCreens

Traces & and B represent two different sounds with the same {ime scale horizontally!

From a compasison of the wave (races, which of the folle
A.Sound B has a mgher velocity.

Sound B hss a higher amplitode
C/Sound B has a higher frequency,

D Sonnd B has 2 Jonger wavelength

A 120 In an expericient. vou adjusi ilhe freguency of a wave and g

wing correctly describes the relalinaship of sound B o sound A7

easuse the resulling wavelengihs, You obtasn ihe following daia:

Frequency, f ‘ Wavelength, £ Wavesp Y

d;n

(ba) j () (mo/s)

5 | 04 | 2.00
8 025 ) 2.00
1 , 0182 2,00
14 0143 , 2.00

Which s the mdependent variable?

B. Wavelength
C. Wavespeed




[2) Which of the following waves has the highest frequency?

A, visible light

AL CTOWaAVEs
Cultraviolet jays

“D asfrared sadiahion

M} Suppose 2 scientist detects an electromagnetic wave with
this wave a Z-ray.
Which of the foltowing would 2lways be true of & Z-ray?

r would bhave 2 fosser amplitude than gamma @
swould have 2 greater amplifude than gamma
- would have 2 shorter wavelength thap gamny
' would have a lenger wavelengih than gamma

‘
]
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{5} Suppose a scienlist defects zn electromagnetic wave with &
this wave a Z-1ay. _
Which of the following would always be true of & L-ray?

AL A Z-ray would have
B. A Z-ray would have
A Z-ray would have
LA Z-ray would have

2 lesser amrplitwde than gamina ra
a greater amplivude than gaming 1
2 shorter wavelength than gamma
a longer wavelengih than ganumae

{£) Scieatists know thal waves can saterfere copsiructively an

A _the creation of sound recorders
he creation of poise canceling technologics

C.1he ceeaiton of rovms with louder echoces
D. the creation of sound transmitiers

1Ty Christian Dopplet was the first person to describe the Dop
astronowmers understanding of the vaiverse?

A, They now believe 1hat the universe is coatracting
B. They have a keowledge of black boles

“They now know how stars will burn rhemselves out
v ey pow believe that the waiverse is expanding

J@) Which of the foltowing cofoss of visible Yight has the longel
red

:é_bluc

C.green
D orange

[9) People perceive spund differently tu air than they do vades
sound waves 1o air and in water?

A Sound waves fgavel faster in air {han in waler,

Sound waves travel sfower o sir thep in water,
T. Sound waves travel in air but do not travel in waler.
D. Sound wavas travel ar the same speed in ale and in wa

29} A student sisnding on the cdge of 2 swimmiog pool secs
at a shatlower depih than the actual depth of fhe pool.
Which of the following descriptions of light waves best ex

A Light from the mark travels through the water i a oy
@igm from the mark is refracted as [ traveds from the
C. Light from fhe mark is reffiected as it travels from ihe
D. Lighi from the mark bounces off the boundary beiwe

l D 21) Chrisiian Doppler was the firsf person to describe the
3 what conclusion?
O

?
3

/

A.an understanding thal fhe universe is coniracting
B. the discovery of black holes

>
i

@an uadersranding that the universe is expanding

:fraqnency higher than those of gamma rays. The scientist labels
|
i
5
k.
AYS.

i
F2YS.
rays.

o

frequency higher thao ihose of gamma rays. The scieatist labels
.
;
5.
ay s,
£aYs.
rays.

destructively. How has this understanding has affecied ovr lives?

ples effect, How has knowledge of 1his effect changed

st wavelengih?

water. Which of rhe following carrectly compares the moiion of

&t

@ pziated mark on ihe bottom of ihe pool. The mark appeass (o be

plains this observation?

rved path,

water to the asr.

wates to the air.

en the water and the air,

Doppler Effect. Knowtedge of this effeci has lead astronomers lo

C.an understanding that stars will burn themselves out

/0
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A 22) In an éxpenmeni, you adjust the freguéncy of a wave and measure the restiliing waveléngihs, Y ou obrain ihe following dafa
! B g

!

Fre q1.vej.1tiy,f Wavelength, 1 Wavespead,
(hz) {m) (m/s)
5 0.4 2.00
g 0.25 2.00
11 0.182 2.00
14 0143 200

Which statement best describes the relationthip between ihe variables?

MWavelengih s proporiional io frequency
B. Frequency is proportiogal ro wavespeed
C. Wavespeed is proportional io wavelengrh

R 23) An organ pipe produces a musical note with a wavelength of 2.72 m. What is the frequency of this nofe if the speed of
sound is 348 mis?

A 85.7 Hz
128 Hz
C.260 Hz
D.466 Hz

A.0.18 Hz
( B)0.36 Hz
C.2.8 Hz
D 9.0 Hz

a 25) Which of the following is the best example of a wave?

A a sione rofling downhill
, o vehicle traveling on a Lumpy road
@C‘

siring vibrating on 3 guitar
-a grasshopper jumping up and down occasionally

E) 26) In an experiment, you adjusi the frequency of a wave and measure the resulting wavelengths. You obtain the following daia:

JFrequency, £ Wavelength, 1 Wavespeed, n
() () ()
3 04 2.00
8 0.25 2.00
11 0.182 2.00
14 0.143 2.00

Which is the dependent variable?

A Frequency
Wavelengih
L Wavespeed

A If the frequency remains constani, fhe wavelength increases.

<}/ K7y Which of the following best describes ihe relalionship between frequency and wavelength of electromagneric waves?

Ihe frequency increases as the wavelengih decreases.

@The wavelength decreases as the frequency decreases.

T the wavelengih remains constani, the frequency increases.




D 2%) Which of the following graphs besf represents the relationship of the fregunescy of an electromagneric wave 1o ifs
wavelengih?

Waveleng!

Frequency

Frequency

D 29) What property of electromagnetic waves makes it possible fo use these waves to transmit information befween a space
shuitle and NASA mission coairol centers on the ground?

A, Electromagnelic waves are 1ransverse waves,

B, Elecrromagaetic waves have very low velocity.

C Elecrromagnetic waves ase all visible to human eves.
D)Eleciromagneric waves can travel through a vacuum

D 30) Which of the followiag waves travels fastest?

A water waves 1n oCeans

B.seismic waves in rocks

C.sound waves from a violin string
, eleciromagnetic waves from the Sun

12



£> 31) The diagram below represenis a mirror reflecting hght,

Light 1

s0urce N /
:
‘
'
i
)

Which line best shows the correct angle of reflection?
Al
2
D.Iv

Ci/ 323 Aray of light strikes a lake at 35 degrees with the nornial, What is the angle benween the reflected ray and the lake?

N

Lake Surface

degrees
degrees
degrees
degrees

33} The distance beiween Farth and the Moon was determined by measuring the time it took for Fighi waves from Earth
travel 1o the Moon and back. Why was itnot possible 1o use sound waves for this experimeni?

o}

/_A Sound waves must move through a substance.
- Sound waves would change frequency on the reiurn to Earth,
C.Sound waves move 100 slowly for ihe technique to be accurate
D Sound waves move more slowly in Earth's atmosphere than in space

D 32,]) A ray of light sirikes a mirror at 30 degrees with the normal. What is the angle belween the 1ncident ray and the reflecred
ray?

5

N

€\

£

Misror Surface

AL 15 degrees
B.30 degrees
L4535 degrees
(B 60 degrees

.90 degrees






