Homework 8
[image: ]
1. Complete the following intensity tables. The distances represent the distance you are from the source.
	Distance (m)
	1
	2
	3
	4
	5
	10

	Intensity (W/m^2 )
	24
	6
	2.666667
	1.5
	0.96
	0.24

	 
	 
	 
	 
	 
	 
	 

	Distance (m)
	1
	2
	3
	4
	5
	10

	Intensity (W/m^2 )
	3.2
	0.8
	0.355556
	0.2
	0.128
	0.032




2. 100 typewriters make a combined sound of intensity 10-5 W/m2. 
(a) Convert this 10-5 W/m2 sound to dB, 
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(b) Give in W/m2 and dB the intensity produced by one such typewriter.
10-5 W/m2/100  = 10-7 W/m2 produced by one such typewriter
[image: ]=  = 10 log(105) = 50dB
3. In The Music Man, one of the main songs talks about how 76 trombones led the big parade. If one trombone has an intensity of 80 dB, (a) find its intensity in W/m2 , 
80 db = 10-12 + x W/m2= 10-12 + 8 = 10-4 W/m2
(b) find the intensity of 76 trombones, and 
= 10-4 W/m2 * 76 = 0.0076  W/m2
(c) find the dB level of all 76. How many more dB do 76 trombones put out than just one?
[image: ]=  =  98.80 dB
98.80 dB/ 76 = 1.3 dB
4. Find the log of 76 and multiply it by 10. If you did #3 right, you should find this number in that problem. Why?
10*log 76 =  18.8 

5. The decibel rules of thumb can be combined. (a) If a sound has intensity x dB, how many dB does a sound 100 times more intense have?
then I2/I1 = 100, and the difference in dB is 10 log 100 = 20
= x dB +20 dB = ( x + 20) dB
 (b) If another sound has intensity y dB, how many dB does a sound 4 times less intense have? 
then I2/I1 = 0.25, and the difference in dB is 10 log 0.25 = -6.01 dB 
= y dB + - 6.01 dB = ( y – 6.01) dB
(c) Combine what you know about (a) and (b): If a sound has intensity z dB, how many dB does a sound 25 times more intense have? (Hint: stack your answers to (a) and (b).)
then I2/I1 = 25, and the difference in dB is 10 log 25 = 13.97 
=z dB +13.97 dB = ( z + 13.97) dB
= ( x + 20) dB + ( x – 6.01) dB
= dB = ( z + 13.99) dB



6. A decibel meter reads a sound intensity of 80 dB when you stand 2 m from a loudspeaker. What will the meter read (in dB) if you stand 40 m away?
80 Db= 0.0001 W/m2

You can work backward this time. The intensity at a distance of 2 m is 4 times LESS than the intensity at 1 m (Therefore, the intensity put out by the speaker at 1 m distance is 0.0001 x 4 = 0.0004 W/m2 
Moving 40 m distance away drops the intensity by a factor of 402
= 0.0004 W/m2/402=  2.5 * 10-7 W/m2
2.5 * 10-7 W/m2= 54.3136 dB
8. Three sounds at a standard 1000 Hz frequency have intensity levels of 65 dB, 68 dB, and 76 dB. What will be their combined sound intensity level in dB?
65 dB, = 3.15 * 10-6 W/m2 68 dB,= 6.3 * 10-6  W/m2 and 76 dB= 3.98 * 10-5 W/m2
I total = 3.15 * 10-6 W/m2+6.3 * 10-6  W/m2+ 3.98 * 10-5 W/m2= 4.925 * 10-5 W/m2
4.925 * 10-5 W/m2= 76.924 dB
10. (a) If you attend a rock concert wearing earplugs that provide a reduction of 13 dB, what is the ratio of the sound intensity reaching your eardrums to the intensity just outside the plugs?

For 13 dB reduction from outside the plugs to inside them, 10 log I/I0 =13   => log I/I0 = 1.3 ; =>  I/I0 =101.3  = 19.95
= 19.95 which is approximately 20
 
(b) What percentage of the sound energy is getting blocked out? 
1/20 = 0.05 = 5%, so 5% of the sound energy is transmitted 
And 95% is blocked

(c) What percentage of the incoming sound intensity would have to be blocked out to get a 23 dB reduction?
[bookmark: _GoBack]For 13 dB reduction from outside the plugs to inside them, 10 log I/I0 =23   => log I/I0 = 2.3 ; =>  I/I0 =102.3  = 199.5
= 19.95 which is approximately 200
1/200 = 0.005 = 0.5%, so 0.5% of the sound energy is transmitted 
And 99.5% is blocked
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The Science of Acoustics ~ McCaskey
Assignment #8

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 fter solutions are posted. Show your work!

Go to the Chapter 8 notes and do problems #1-6, 8, 10. For problems ke #10, if | say d8 is -13
in the relative d8 formula, you can solve for I./I, and get parts 2 and b right.
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