The Science of Acoustics – McCaskey
Assignment #3
Due next week at the beginning of class. Please write out or type your answers, and hand them in then. No homework will be accepted after solutions are posted. Show your work! 

1. (a) Your main task is to write the lab report as instructed. For this problem, do two graphs, one with T on the y-axis and one with T2 on the y-axis (with length (in m) on the x-axis). Use the trendline feature shown in class (with equation) to find the slope of the graph that is more linear. 


(b) The slope of the line you got in #1 will be equal to (and  = 3.1416, approximately). Use the slope you got in #1 to find the value of g, the acceleration due to gravity. Does it equal what you expect? 


Now that’s done, go to Chapter 3 in the course materials and do problems #2-8 and 11.


2. A vibrating tuning fork performs 2048 complete oscillations (cycles) in 4 seconds. (a) Find its frequency and period and (b) find the wavelength of the sound it makes (assuming you’re in room temperature air).
Given: 
Sound wave:
2048 cycles at t = 4s
medium: room temperature air
Required:
a. f and T
b. 

Solution:
a. Frequency can be defined as the cycles per second thus,


Period is simply the reciprocal of frequency thus


b. 
wavelength can be solved using the formula .
For sound traveling in room temperature air: v = 346 m/s



3. Draw two waves that show the following (and label your waves A and B): (a) A and B have the same wavelength but A has twice the amplitude. (b) A and B have the same amplitude but A has twice the wavelength. (A is blue and B is red)
a. [image: ]

b. [image: ]


4. Complete the table for these waves. 
* Answers are the ones in bold.

** Formula: 
	λ (m)
	f (Hz)
	Speed (m/s)
	Type of wave

	1.50
	228.67
	343
	Sound in air (20°C)

	0.15
	2286.67
	343
	Sound in air (20°C)

	4.0 x 10-7
	5x1014
	2.0 x 108
	Light through glass

	0.20
	1715
	343
	Sound in air (20°C)

	1x106
	* 3 x 1014
	3.0 x 108
	EM in vacuum

	550 x 10-9
	5.45x1014
	3.0 x 108
	EM in vacuum

	1.5x10-10
	2 x 1018
	3.0 x 108
	EM in vacuum



5. For the * entry above, what kind of electromagnetic radiation is that? UV or Infrared?
Given: 
f = 3 x 1014 Hz
Required: 
kind of EM wave



Answer:
[image: ]
As seen in the figure above EM wave with frequency 3 x 1014 Hz is categorized as infrared

6. In problem 4, identify the part of the electromagnetic spectrum the waves on the last two rows of the table come from.
Given:
a. f = 5.45x1014 Hz
b. f = 2 x 1018 Hz
Required:
kind of wave
Solution:
Using the same figure used in problem5.
a. Visible light
b. X-ray
7. Suppose you have a frequency being played that’s 172 Hz and the speed of sound in air is 344 m/s. 
(a) What’s the wavelength of this sound?


Two speakers play this sound in phase at points A and B four meters apart. Would a listener hear a loud or soft sound at 
(b) point X, halfway in between, 
Loud
(c) point Y, 1 m away from A, 
Loud
and (d) point Z, 0.5 m away from A?
Soft

[image: ]

8. Assume you stand between two loudspeakers that are excited by the same oscillator emitting an 1150 Hz sound frequency. You stand at a distance of 4 m from one of the loudspeakers. 
(a) What is the wavelength of the sound waves? Assume the speed of sound is 343 m/s. 


(b) At what minimum distance from you should the second loudspeaker be placed to produce destructive interference?

For destructive interference: 
We are given that d1 = 4

And we solved for the value of 
For minimum distance we set n = 0



11. Four waves are described by the following functions in which all distances are measured in cm and all times in seconds.


(a) Which wave has the highest frequency? 
Waves have general equation of


Where,

 

From the given,
	
	ω
	f

	yA
	4
	0.6366

	yB
	-4
	-0.6366

	yC
	-60
	-9.5493

	yD
	20
	3.1831


Since negative sign is just an indicator of the direction of the frequency
We will be considering the magnitudes of the frequency to determine which has higher value.
Based on the table yc has the highest frequency.

(b) Which wave has the greatest speed?


From the formula  we can say that 
	
	k
	λ
	f
	v

	yA
	3
	2.0944
	0.6366
	1.3333

	yB
	5
	1.2566
	-0.6366
	0.79995

	yC
	-10
	-0.6283
	-9.5493
	5.9998

	yD
	-4
	-1.5708
	3.1831
	-5.0000



[bookmark: _GoBack]The table above shows that yc also has the greatest speed among the given waves.
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7. Suppose you have a frequency being played that's 172 Hz and the speed of sound in air
is 344 m/s. (a) What's the wavelength of this sound?

Two speakers play this sound in phase at points A and B four meters apart. Would a
listener hear a loud or soft sound at (b) point X, halfway in between, (c) point Y, 1 m
away from A, and (d) point Z, 0.5 m away from A?
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8. Assume you stand between two loudspeakers that are excited by the same oscillator
emitting an 1150 Hz sound frequency. You stand at a distance of 4 m from one of the
loudspeakers. (a) What s the wavelength of the sound waves? Assume the speed of
sound is 343 m/s. (b) At what minimum distance from you should the second
loudspeaker be placed to produce destructive interference?

9. A 440 Hz tuning fork is played at the same time as a fork of unknown frequency. If a
listener hears 5 beats every 10 seconds, (a) find the beat frequency, (b) find the
frequency of the unknown fork if you hear it is flat (f < 440 Hz), and (c) find the
frequency of the unknown fork if you hear it is sharp (f > 440 Hz).
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