Physics 100						Name: _____________________________________
Practice Test: Waves


Key Equations:  v
f



f = waves/seconds		T = seconds/waves


		T = 		f = 		v = f


1.	Define “wave.”


2.	Name one example of a mechanical wave.


3.	Name one example of an electromagnetic wave.


4.	Describe two ways in which mechanical waves different from electromagnetic waves?





5.	What is the primary difference between a longitudinal wave and a transverse wave?



6.	Identify each of the following as either a transverse or a longitudinal wave.
a. A surfer is surfing on this wave.
b. A sound wave.
a.  A cowboy sends a wave down the length of a whip.

7.	Fill in the table below with the correct abbreviations and units

	Quantity
	Abbreviation/Symbol
	SI Units

	Wave Speed
	
	

	Frequency
	
	

	Wavelength
	
	




	
	Period
	Frequency

	Wave A
	
	

	Wave B
	
	

	Wave C
	
	



8.  Use the graph below to fill in the table on the right.



 












9-17.  Answer the following questions using the graph below.

9.	Which wave has the longest wavelength?  ________
10.	What is that wavelength? ___________
11.	Which wave has the shortest wavelength? ________
12.	What is that wavelength? ___________
13.	Which wave has the largest amplitude?  ________
14.	What is that amplitude? ___________
15.	Which wave has the smallest amplitude?  ________
16.	What is that amplitude? ___________
17.	Which two waves, when added together, will give complete constructive interference? 



18.	When the two waves on the right interact, they will create beats.  

a. How many beats occur during the six seconds shown on the graph? 


b.  Show the locations of the beats.




19.  Given v = 60 m/s, use the graph on the right to find T, f, A, and .

T = _______


f = _______


A = _______


 = _______

20.	Suppose you are listening to some sound waves, and volume suddenly increases.  This volume change is caused by a change in the waves’:
a.  Frequency		b.  period  	c.   amplitude		d. wavelength

21.	By looking at sets of longitudinal waves, how can you tell which waves have the greatest amplitude?


22.	What is the wavelength of the longitudinal wave, below?

23.	Label a rarefaction and a compression on that wave.
[image: ]



24.	Find the period and frequency of the longitudinal wave, below.

	Period = _________		Frequency = __________


[image: ]


[image: sound wavelength]25.	If you were listening to the two sound waves on the right, which one would have a higher pitch?


26.  Sketch a standing wave in the space provided below that has 4 antinodes and 4 nodes.  The dark line represents the wave’s equilibrium position  How many wavelengths are present? (3 pts)







[image: ]
27.	 A school playground has an odd set of swings.  None of the children can swing by themselves, and there is only one adult to push.  
a.  If there are kids sitting on all of the swings, but only the kid on swing D is being pushed, which other child starts to swing?


b.  Explain why. 



28.	Explain how to break a wine glass using sound.




[bookmark: _GoBack]29.	Explain why your method (from the previous question) works.



Good Stuff

d = v × t	v = d ÷ t	t = d ÷ v

v = f × λ	f = v ÷ λ	λ  = v ÷ f

Speed of sound in air = 340 m/s

Speed of sound in water = 1500 m/s


30.  You saw lightning flash 21 seconds before you heard the thunder.  Exactly how far away was the lightning strike?






31.  A dolphin finds food by sending a sound pulse through the water and listening for the echo.  If the food is 200m away, how long does it take the dolphin to hear the echo? 






32.	A bored child is sitting on the dock, looking out at lake Champlain.  She notices that 6  waves hit the dock in 12 seconds, and it takes each wave 3 seconds to travel the length of the 12 meter long dock.  Find  

a. The frequency of the waves.




b. The speed of the waves.




c.  The wavelength of the waves






[image: ]33.  	The diagram to the right shows an object moving and giving off sound waves:
a.  Use an arrow to show the object’s direction of movement.
b. Write a “B” in an area where an observer would hear the highest frequency sound.
c. Write a “C” in an area where an observer would hear the lowest frequency sound.



34.	Bats use echolocation to find their prey.  How does a bat know if a moth is flying toward the bat or away from the bat?



35.	Two moths are flying toward a bat, but one is flying faster.  How will the bat know which moth is flying faster?



36.	How does a bat know how far away their prey is located?


37.	On average the amount of pressure in the atmosphere around us is _________ psi.

38.	What causes ordinary air pressure?


39.	As sound travels from its source to our ears, the sound wave compressions represent __________ 

	(increases/decreases) in air pressure, and the rarefactions represent  __________  (increases/decreases) in air pressure.

40.	Fill in the table below with approximate values:

	
	Approximate increase in air pressure due to sound waves (psi)
	Sound Volume, in decibels

	.30-06 rifle fired 1 meter away
	
	

	Normal Conversation
	
	



[image: ]
41.	The objects on the right are moving and producing sounds.  Rank them according to their speed.

A	0	0.24390243902439004	0.48780487804878009	0.73170731707317005	0.97560975609756018	1.2195121951219503	1.4634146341463401	1.7073170731707303	1.9512195121951204	2.1951219512195106	2.4390243902439006	2.6829268292682902	2.9268292682926802	3.1707317073170711	3.4146341463414616	3.6585365853658516	3.9024390243902416	4.1463414634146325	4.390243902439023	4.6341463414634125	4.878048780487803	5.1219512195121935	5.3658536585365839	5.6097560975609744	5.8536585365853639	6.0975609756097553	6.3414634146341458	6.5853658536585353	6.8292682926829258	7.0731707317073154	7.3170731707317067	7.5609756097560972	7.8048780487804867	8.0487804878048781	8.2926829268292668	8.5365853658536572	8.7804878048780495	9.0243902439024382	9.2682926829268286	9.5121951219512209	9.7560975609756095	10	1	0.70710678118654757	6.1257422745431001E-17	-0.70710678118654746	-1	-0.70710678118654768	-1.83772268236293E-16	0.70710678118654735	1	0.70710678118654768	3.06287113727155E-16	-0.70710678118654668	-1	-0.70710678118654713	1.3475548801822335E-15	0.70710678118654913	1	0.7071067811865448	-4.7777537134918724E-15	-0.70710678118655146	-1	-0.70710678118654235	8.2079525468015113E-15	0.7071067811865539	1	0.70710678118653991	-1.163815138011115E-14	-0.70710678118655634	-1	-0.70710678118653747	1.5068350213420789E-14	0.70710678118655879	1	0.70710678118653503	-1.8498549046730428E-14	-0.70710678118656123	-1	-0.70710678118653258	2.1928747880040067E-14	0.70710678118656367	1	0.70710678118653025	B	0	0.24390243902439004	0.48780487804878009	0.73170731707317005	0.97560975609756018	1.2195121951219503	1.4634146341463401	1.7073170731707303	1.9512195121951204	2.1951219512195106	2.4390243902439006	2.6829268292682902	2.9268292682926802	3.1707317073170711	3.4146341463414616	3.6585365853658516	3.9024390243902416	4.1463414634146325	4.390243902439023	4.6341463414634125	4.878048780487803	5.1219512195121935	5.3658536585365839	5.6097560975609744	5.8536585365853639	6.0975609756097553	6.3414634146341458	6.5853658536585353	6.8292682926829258	7.0731707317073154	7.3170731707317067	7.5609756097560972	7.8048780487804867	8.0487804878048781	8.2926829268292668	8.5365853658536572	8.7804878048780495	9.0243902439024382	9.2682926829268286	9.5121951219512209	9.7560975609756095	10	0	-0.39226675232486463	-0.68374834541031826	-0.79955436705506044	-0.70993075764742664	-0.43790452544703745	-5.3367413679961145E-2	0.34488139619574326	0.6545197739400187	0.79599228177325754	0.73295036569370886	0.48159139525456163	0.10649707082124255	-0.29595956300392884	-0.62237525910243108	-0.78888398061400711	-0.75270461516338005	-0.5231327328862071	-0.1591522741115286	0.24571920383461748	0.58745800754855082	0.77826113168642319	0.76910549913134774	0.56234346801597768	0.21109843997229413	-0.1943841439226156	-0.54992357871618969	-0.76417106072015528	-0.78207995021183119	-0.5990489133577438	-0.26210414364934798	0.14218308549117376	0.50993919179895775	0.74667654022508678	0.79157016608001363	0.63308554291252306	0.31194215023054261	-8.9348588863382677E-2	-0.46768298076998865	-0.72585550983426417	-0.79753386698650142	-0.66430172049123704	C	0	0.24390243902439004	0.48780487804878009	0.73170731707317005	0.97560975609756018	1.2195121951219503	1.4634146341463401	1.7073170731707303	1.9512195121951204	2.1951219512195106	2.4390243902439006	2.6829268292682902	2.9268292682926802	3.1707317073170711	3.4146341463414616	3.6585365853658516	3.9024390243902416	4.1463414634146325	4.390243902439023	4.6341463414634125	4.878048780487803	5.1219512195121935	5.3658536585365839	5.6097560975609744	5.8536585365853639	6.0975609756097553	6.3414634146341458	6.5853658536585353	6.8292682926829258	7.0731707317073154	7.3170731707317067	7.5609756097560972	7.8048780487804867	8.0487804878048781	8.2926829268292668	8.5365853658536572	8.7804878048780495	9.0243902439024382	9.2682926829268286	9.5121951219512209	9.7560975609756095	10	0	0.1	1.22514845490862E-17	-0.1	-2.45029690981724E-17	0.1	3.67544536472586E-17	-0.1	-4.90059381963448E-17	0.1	6.1257422745431001E-17	-0.1	-7.3508907294517201E-17	0.1	-2.6951097603644671E-16	-0.1	6.1253085936741062E-16	0.1	-9.5555074269837444E-16	-0.1	1.2985706260293384E-15	0.1	-1.6415905093603023E-15	-0.1	1.9846103926912661E-15	0.1	-2.3276302760222303E-15	-0.1	2.6706501593531941E-15	0.1	-3.0136700426841579E-15	-0.1	3.3566899260151217E-15	0.1	-3.6997098093460859E-15	-0.1	4.0427296926770494E-15	0.1	-4.3857495760080136E-15	-0.1	4.7287694593389778E-15	0.1	Seconds

Meters
A	0	4.9087385212340517E-2	9.8174770424681035E-2	0.14726215563702155	0.19634954084936207	0.24543692606170259	0.2945243112740431	0.34361169648638362	0.39269908169872414	0.44178646691106466	0.49087385212340517	0.53996123733574564	0.58904862254808621	0.63813600776042678	0.68722339297276736	0.73631077818510793	0.7853981633974485	0.83448554860978907	0.88357293382212965	0.93266031903447022	0.98174770424681079	1.0308350894591514	1.0799224746714919	1.1290098598838325	1.1780972450961731	1.2271846303085137	1.2762720155208542	1.3253594007331948	1.3744467859455354	1.4235341711578759	1.4726215563702165	1.5217089415825571	1.5707963267948977	1.6198837120072382	1.6689710972195788	1.7180584824319194	1.76714586764426	1.8162332528566005	1.8653206380689411	1.9144080232812817	1.9634954084936223	2.0125827937059628	0	0.11705419320967694	0.22961005941905385	0.33334213981176131	0.42426406871192845	0.49888176738152712	0.55432771950677207	0.58847116824193824	0.6	0.58847116824193824	0.55432771950677207	0.49888176738152723	0.42426406871192851	0.33334213981176131	0.22961005941905366	0.11705419320967662	-4.5939814452555792E-16	-0.11705419320967753	-0.22961005941905452	-0.33334213981176203	-0.42426406871192918	-0.49888176738152773	-0.55432771950677251	-0.58847116824193846	-0.6	-0.5884711682419379	-0.5543277195067714	-0.49888176738152606	-0.42426406871192707	-0.33334213981175959	-0.22961005941905177	-0.11705419320967461	2.5175174445113413E-15	0.11705419320967955	0.22961005941905643	0.33334213981176375	0.42426406871193068	0.49888176738152884	0.55432771950677329	0.5884711682419389	0.6	0.58847116824193746	B	0	4.9087385212340517E-2	9.8174770424681035E-2	0.14726215563702155	0.19634954084936207	0.24543692606170259	0.2945243112740431	0.34361169648638362	0.39269908169872414	0.44178646691106466	0.49087385212340517	0.53996123733574564	0.58904862254808621	0.63813600776042678	0.68722339297276736	0.73631077818510793	0.7853981633974485	0.83448554860978907	0.88357293382212965	0.93266031903447022	0.98174770424681079	1.0308350894591514	1.0799224746714919	1.1290098598838325	1.1780972450961731	1.2271846303085137	1.2762720155208542	1.3253594007331948	1.3744467859455354	1.4235341711578759	1.4726215563702165	1.5217089415825571	1.5707963267948977	1.6198837120072382	1.6689710972195788	1.7180584824319194	1.76714586764426	1.8162332528566005	1.8653206380689411	1.9144080232812817	1.9634954084936223	2.0125827937059628	-0.3	-0.16110744174509944	-6.9030116872178304E-2	-5.4803679899192381E-2	-0.1232233047033631	-0.25122741949596783	-0.39567085809127239	-0.50786740307563627	-0.55000000000000004	-0.50786740307563638	-0.39567085809127256	-0.25122741949596816	-0.12322330470336315	-5.4803679899192353E-2	-6.9030116872178304E-2	-0.16110744174509978	-0.30000000000000077	-0.43889255825490114	-0.5309698831278219	-0.54519632010080743	-0.47677669529663586	-0.3487725805040307	-0.20432914190872634	-9.2132596924362736E-2	-4.9999999999999989E-2	-9.213259692436479E-2	-0.20432914190872936	-0.34877258050403437	-0.4767766952966388	-0.54519632010080821	-0.53096988312782067	-0.43889255825489804	-0.2999999999999966	-0.16110744174509706	-6.9030116872177055E-2	-5.4803679899193075E-2	-0.12322330470336595	-0.25122741949597222	-0.395670858091276	-0.50786740307563871	-0.55000000000000004	-0.50786740307563405	C	0	4.9087385212340517E-2	9.8174770424681035E-2	0.14726215563702155	0.19634954084936207	0.24543692606170259	0.2945243112740431	0.34361169648638362	0.39269908169872414	0.44178646691106466	0.49087385212340517	0.53996123733574564	0.58904862254808621	0.63813600776042678	0.68722339297276736	0.73631077818510793	0.7853981633974485	0.83448554860978907	0.88357293382212965	0.93266031903447022	0.98174770424681079	1.0308350894591514	1.0799224746714919	1.1290098598838325	1.1780972450961731	1.2271846303085137	1.2762720155208542	1.3253594007331948	1.3744467859455354	1.4235341711578759	1.4726215563702165	1.5217089415825571	1.5707963267948977	1.6198837120072382	1.6689710972195788	1.7180584824319194	1.76714586764426	1.8162332528566005	1.8653206380689411	1.9144080232812817	1.9634954084936223	2.0125827937059628	-0.12	-6.4442976698039778E-2	-2.7612046748871324E-2	-2.1921471959676954E-2	-4.9289321881345244E-2	-0.10049096779838713	-0.15826834323650896	-0.20314696123025452	-0.22000000000000003	-0.20314696123025455	-0.15826834323650904	-0.10049096779838727	-4.9289321881345265E-2	-2.1921471959676943E-2	-2.7612046748871324E-2	-6.4442976698039917E-2	-0.12000000000000031	-0.17555702330196046	-0.21238795325112877	-0.21807852804032299	-0.19071067811865436	-0.13950903220161229	-8.1731656763490534E-2	-3.6853038769745099E-2	-1.9999999999999997E-2	-3.6853038769745917E-2	-8.1731656763491756E-2	-0.13950903220161376	-0.19071067811865552	-0.21807852804032329	-0.21238795325112828	-0.17555702330195921	-0.11999999999999865	-6.444297669803882E-2	-2.7612046748870824E-2	-2.1921471959677231E-2	-4.9289321881346382E-2	-0.1004909677983889	-0.1582683432365104	-0.2031469612302555	-0.22000000000000003	-0.20314696123025364	D	0	4.9087385212340517E-2	9.8174770424681035E-2	0.14726215563702155	0.19634954084936207	0.24543692606170259	0.2945243112740431	0.34361169648638362	0.39269908169872414	0.44178646691106466	0.49087385212340517	0.53996123733574564	0.58904862254808621	0.63813600776042678	0.68722339297276736	0.73631077818510793	0.7853981633974485	0.83448554860978907	0.88357293382212965	0.93266031903447022	0.98174770424681079	1.0308350894591514	1.0799224746714919	1.1290098598838325	1.1780972450961731	1.2271846303085137	1.2762720155208542	1.3253594007331948	1.3744467859455354	1.4235341711578759	1.4726215563702165	1.5217089415825571	1.5707963267948977	1.6198837120072382	1.6689710972195788	1.7180584824319194	1.76714586764426	1.8162332528566005	1.8653206380689411	1.9144080232812817	1.9634954084936223	2.0125827937059628	0.3	0.47677669529663685	0.55000000000000004	0.47677669529663691	0.30000000000000004	0.12322330470336312	4.9999999999999989E-2	0.12322330470336307	0.29999999999999993	0.4767766952966368	0.55000000000000004	0.47677669529663708	0.3000000000000001	0.12322330470336301	4.9999999999999989E-2	0.12322330470336348	0.30000000000000077	0.47677669529663758	0.55000000000000004	0.47677669529663591	0.29999999999999838	0.12322330470336182	4.9999999999999989E-2	0.12322330470336471	0.30000000000000249	0.4767766952966388	0.55000000000000004	0.47677669529663469	0.29999999999999666	0.1232233047033606	4.9999999999999989E-2	0.12322330470336593	0.30000000000000421	0.47677669529664002	0.55000000000000004	0.47677669529663347	0.29999999999999494	0.12322330470335938	4.9999999999999989E-2	0.12322330470336715	0.30000000000000587	0.47677669529664124	Meters
Meters
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