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Question 1
a. The wavelength of the wave in the diagram above is given by letter? A
b.  The amplitude of the wave in the diagram above is given by letter? D. The amplitude is the distance from rest to crest or from rest to trough
                                                Question 2
Indicate the interval that represents one full wavelength. Pick all that apply. D
The wavelength is the distance from crest to crest, trough to trough, or from a point on one wave cycle to the corresponding point on the next adjacent wave cycle.
Question 3. 
What does 1 Hz represent?
1 hertz is equal to 1 cycle per second.
Question 4
 In a medium where v is constant, the higher the frequency, the smaller the wavelength 
On the other hand, the lower the frequency, the higher the wavelength.
Question 5.
             How do we perceive frequency? That is, if two sound waves are emitted, one with a frequency of 440 Hz and one with a frequency of 1120 Hz, how can you distinguish between the two?

If the distance between the wave crests is large (i.e. the wavelength is long), then the boat bobs up and down less often (the frequency is low); if the distance is small (i.e. the wavelength is short), then the boat bobs up and down more often (the frequency is high).
Question 6. 
Does a tuba emit a lower or higher frequency range than a flute?
	A tuba has a lower frequency range than a flute: High pitch means small wavelength, and the size of a musical instrument is directly related to the wavelengths of sound it produces. So a small instrument creates short-wavelength sounds. Similar arguments hold that a large instrument creates long-wavelength sounds.
                                                                   Question 7. 
                                    Bats use ultrasound to navigate in the dark. Can you explain how?
	Bats use echolocation to navigate and find food in the dark. To echolocate, bats send out sound waves from the mouth or nose. When the sound waves hit an object they produce echoes. The echo bounces off the object and returns to the bats' ears. Bats listen to the echoes to figure out where the object is, how big it is, and its shape.
Question 8.
	Assuming that the speed of sound in air is 331 m/s, calculate the wavelengths of sounds at the extremes of the audible range, 20 Hz and 20,000 Hz.
			Wavelength = speed/frequency = 331/ 20 =11.55m
                                   Wavelength = speed/ frequency= 331/20, 000= 0.01155 m
                                                            Question 9.
 	For example, use a virtual piano to play the note C4 and the note C5. Then play C4 and F#4. What do you notice about the difference between the two sounds? Do you prefer one sound to the other? Why do you think that is?
             I prefer C4 and F#4 to note C4 and note C5.  There are presence of a complex wave pattern resulting from the interference and superposition of the two sound waves.  Sound waves are played (and heard) simultaneously and produce a particularly pleasant sensation when heard, and are said to be consonant. 
				              Question 10. 
	Using the virtual piano, play A4 and the note A5. How do these sounds compare to C4 and C5 in the previous question? Do you notice any similarities? There are some similarities because the frequency wavelengths are the same.
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Question 1.
                             What are some of the differences between light waves and sound waves? 
	Light waves are electromagnetic waves while sound waves are mechanical waves. Light waves are transverse while sound waves are longitudinal. Light waves can travel in vacuum. Sound waves require a material medium to travel, and hence, cannot travel in vacuum.
                                                                Question 2
                        How does the speed of sound in solids vs, gases vg, and liquids v compare?
The speed in solid is greater than the speed in liquids and the speed in liquids is greater than the speed in gases.
                                                               Question 3
	Explain what it means for a substance to be denser than another. Use the formula density = mass/volume to support your answer.
The density is characteristic for each individual compound and defined as the mass of a compound divided by its volume. The more matter there is in a certain amount of volume, the denser a substance is. 
Density= mass/volume, the more the mass in a certain amount of volume, the denser a substance.
                                                               Question 4
	What two important properties determine the speed of sound? Explain in your own words:  The speed of sound in a medium is determined by a combination of the medium's rigidity (or compressibility in gases) and its density. The more rigid (or less compressible) the medium, the faster the speed of sound.
					Question 5
	Suppose you are in a long mining tunnel deep under the earth. Your friend is several thousand feet away from you in the tunnel. There are also long pipes running along the floor of the tunnel. If you asked your friend to yell and bang on the pipes at the same time, which do you think you would hear first? Why?
                I will hear my friend yelling first because sound travels faster in air than in solid
                                                         Question 6
If the sound waves travel faster through solid mediums than through a gaseous medium, then why does closing a door to a room with a stereo mute the sound?
Sound can potentially travel FASTER through solids, but that's not generally "better," as there's a lot of attenuation at higher frequencies. The door selectively filters the frequencies, letting a lot of low frequencies through, while progressively blocking higher frequencies like midrange and treble, where most vocal information lies. Kind of the same with an open window vs. a closed one.
			        Question 7
An automatic focus camera is able to focus on objects by use of an ultrasonic sound wave. The camera sends out sound waves that reflect off distant objects and return to the camera. A sensor detects the time it takes for the waves to return and then determines the distance an object is from the camera. If a sound wave (speed = 340 m/s) returns to the camera 0.150 seconds after leaving the camera, how far away is the object?
Distance = speed * time
                 = 340 m/s * 0.150/2
                 = 25.5 m
                                              Question 8
On a hot summer day, a pesky little mosquito produced its warning sound near your ear. The sound is produced by the beating of its wings at a rate of about 600 wing beats per second.
a. What is the frequency in Hertz of the sound wave? 600Hz
b. Assuming the sound wave moves with a velocity of 350 m/s, what is the wavelength of the wave?
Wavelength= velocity/ frequency
                    = 350/600= 0.583
                                                                  Question 9
	Using the formula v = 331m/s + 0.6m/s/C ∗ T, find the speed of sound at room temperature 22◦ C.
                                           V= 331m/s + 0.6m/s/C *22
                                            V=331m/s + 13.2= 344.2 m/s
                                                                   Question 10
	Does doubling the frequency of a wave source double the speed of the waves? Explain your reasoning. False. Wave speed may equal frequency*wavelength. Yet doubling the frequency only halves the wavelength; wave speed remains the same. To change the wave speed, the medium would have to be changed.
				Question 11. 
How does doubling the frequency of a wave change the wavelength? To answer the second question, first use a wave simulator to make a guess. Then try to use the equation v = fλ to justify your answer. Wave speed may equal frequency*wavelength. Yet doubling the frequency only halves the wavelength; wave speed remains the same.
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                         2               Question 1. 
	Using a wave interference simulator, set f1 = 232.9 Hz and f2 = 231.6 Hz. Play the sound and record what you notice. How do you think the frequency of the resulting wave compares to f1 and f2? The wave resulting from the superposition of two similar-frequency waves has a frequency that is the average of the two. This wave fluctuates in amplitude, or beats, with a frequency called the beat frequency. 
                                                       Question 2
	 Using a wave interference simulator, set f1 = 232.9 Hz then slide f2 until you get a tone that sounds like the ringing tone you hear when making a phone call. What is f2?  340Hz
                                                       Question 3
What is added together when two waves superimpose?
	When two waves occupy the same point, superposition occurs. Superposition results in adding the two waves together. Constructive interference is when two waves superimpose and the resulting wave has a higher amplitude than the previous waves.
                                                        Question 4
Can you think of any examples of interference in your daily life?
One of the best examples of interference is demonstrated by the light reflected from a film of oil floating on water. Another example is the thin film of a soap bubble
                                                        Question 5
                           Two identical waves with an amplitude X superimpose in a way that pure constructive interference occurs. What is the amplitude of the resultant wave? Constructive interference is when two waves superimpose and the resulting wave has a higher amplitude than the previous waves.
				         Question 6
                     Pure constructive interference occurs between two waves when they have the same amplitude and are in phase
				         Question 7
	         When does pure destructive interference occur? Pure constructive interference occurs when two identical waves arrive at the same point exactly in phase.
                                                        Question 8
Compute the beat frequency if the two frequencies of waves are 550Hz and 380Hz respectively?
                                                             550-380= 170Hz
                                                        Question 9
Draw the wave resulting from interference of the following two waves on the graph below
[image: ]
Question 10
Why do we often here reverberation in small rooms with dimensions less than 17 meters and echoes in rooms with larger dimensions?
	Since sound waves travel at about 340 m/s at room temperature (1,115.5 f/s) it will take approximately 0.1 second for a sound to travel the length of a 17-meter room and back, thus causing a reverberation This is why reverberations are common in rooms with dimensions of approximately 17 meters or less.
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Question 1.
	 If a tuning fork is sounding and then swung over a person’s head, how do you think it will sound? It should vibrate loud enough for the class to hear
                                                                                 Question 2
	After viewing the demonstration, describe what you heard and explain what wave properties might account for the change you heard. 
	Both light and sound can be described in terms of wave forms with physical characteristics like amplitude, wavelength, and timbre. Wavelength and frequency are inversely related so that longer waves have lower frequencies, and shorter waves have higher frequencies.
				                 Question 3.
	 Prediction: Draw a picture or pictures that show how the wave fronts might look while a speaker is moving towards you. Draw how it would look if the speaker were moving away from you

Question.
 	How do you think the speed of the moving object influences the sound we hear? More specifically, suppose two cars speed by you, both blaring their horns, but one car is driving twice as fast the other. How will the sound of their horns differ? Or will you hear the exact same sound? Describe the differences in sound as they approach and once they’ve passed. I noticed that noticed that the pitch of the sound was higher when the car was approaching than after it passed. This is called the Doppler Effect. 
Question 6
	Describe in your own words, as you might to other students, how the Doppler Effect works? The Doppler Effect occurs for all kinds of waves. It happens when either the source of the waves or the receiver of the waves is moving. The picture shows that the sound waves get compressed as the car moves toward you, creating a higher pitch sound. As the car moves away, the sound waves get spread out and you hear a lower sound. The speed of sound is only 769 mph, so a car going 50 mph would make a big difference.
Question 7.
      How does the Doppler Effect support the belief that the universe is expanding? The light from distant galaxies was shifted toward lower frequencies, to the red end of the spectrum. This is known as a red Doppler shift, or a red-shift. If the galaxies were moving toward Hubble, the light would have been blue-shifted.
					Question 8
	Suppose a train that has a 150-Hz horn is moving at 35.0 m/s in still air on a day when the speed of sound is 340 m/s.
a. What frequencies are observed by a stationary person at the side of the tracks as the train approaches and after it passes?
= 167Hz

b. What frequency is observed by the train’s engineer traveling on the train? Think about this question intuitively, then think about how the equation above can be used to support your answer.
= 136Hz
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				                Question 1
	Play the pure tone 262 Hz on your tone generator. Then plan C4 on your piano. How would you compare the sounds? How are they similar? How are they different? 
	The fundamental frequency is the same for each-262ÊHz. The overall, general shape of the sound wave is the same for each instrument in that each sound wave repeats itself 262 times a second. The sound waves for the piano and generator bear the same the overall, general shape in that they, too, repeat themselves 262 times a second; each still has a fundamental frequency of 262 Hz. 
                                                             Question 2
         Compare the wave lengths of the resulting harmonics to the string length L
                              Lambda 4< lambda 3 < lambda 2 < lambda 1
                                                            Question 3
         Find the period T of C5 = 524 Hz. 
                                         Period = 1/524 = 0.0019083969 seconds
                                                            Question 4
           Calculate the first four harmonic overtones of C3 (130.8 Hz)
i. 130.8Hz
ii. 261.6Hz
iii. 392.4Hz
iv. 523.20Hz
                        If you play C3 on the piano, what frequency is the pitch of the note closest to? 130Hz
 5. Using a tone generator, play a few examples of frequencies f1 and f2 that first satisfy
                             a. fi sounds better than f2 because the higher the frequency waves oscillate, the higher the pitch of the sound we hear.
                            b. f2 is better than f1 because the higher the frequency waves oscillate, the higher the pitch of the sound we hear.
Question 6.
	The “Just Scale" occurs naturally as a result of the overtone series. Give the ratios for the following C major scale
	Note
	Ratio to fundamental
	Just Scale Frequency

	C4
D4
E4
F4
G4
A4
B4
C5

	1.0000
1.0417
1.1250
1.2000
1.2500
1.3333
1.4063
2.0000
	261.63 Hz 
294.33 Hz 
 327.03 Hz 
348.83 Hz 
392.44 Hz 
436.05 Hz 
490.55 Hz
 523.26 Hz
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