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Final Exam - McCaskey

Instructions (equations are on the last page)

For numerical problems, show your work and express your answer in the proper units. You will lose credit if you fail to do this. There are 100 total points +5 EC. It’s open notes, and you can use the equations at the end as a guide (it’s what I gave when the exam was closed-book), but please work by yourself.

Parts 1 and 2: Multiple choice / short answer / essay
[bookmark: _GoBack]
Do this on Canvas – it’s 45 points total. It’s called “final exam online portion”

Part 3: Numerical problems (SHOW YOUR WORK!)

30. Suppose a church is built in such a way that the net volume of air inside it is 95000 ft3 and that the reverberation time at 500 Hz is 1.8 seconds. (7 points total)

(a) (2) What is the total absorption area of this church in sabins (a.k.a. ft2)?

Wavelength = v/f
Wavelengt = 344m/s^2 /500/1.8 s = 1.2384m= 4.063ft
Area = 95000 ft3/4.063ft =  23381.74ft2
=  23381.74ft2


(b) (3) Suppose the floor is 36 ft x 45 ft in dimension and was made of tile (a = 0.03 at 500 Hz). If we carpet this floor (total a = 0.4), by how many sabins did the absorption area of this floor increase?
Area = 36 ft x 45 ft = 1620 ft2
Total average absorption= 0.03 *1620 ft2= 48.6

Total average absorption= 0.4 *1620 ft2=  648
648 – 48.6= 599.4
It increased by 599.4 sabins



(c) (2) What is the new 500 Hz reverberation time of the church with the carpet installed?



31. [bookmark: page2](4 pts.) A transformer has 400 wire turns in its primary coil and has an input voltage of 120 V. (a) If its output voltage is 12 V (a step-down transformer), how many turns of wire does it have in its secondary coil? 

Np = 400
Vp = 120V
Vs= 12V
Vp/Vs= Np/Ns
Ns= Np*Vs/Vp  = 400*12/120 = 40
(b) If the output current is 0.1 A from the secondary coil, what was the current in the primary coil if there is no energy loss?
Is= 0.1A
Vp = 120V
Vs= 12V
Vp/Vs= Is/Ip
Ip= Is*Vs/Vp  = 0.1*12/120 = 0.01A





32. (7 pts. total) (a) An A-natural (the pitch) is 220 Hz. Find using Just or Pythagorean tuning the B above that (that’s a major 2nd interval). (2)

	Note in the scale (“1st” is called f here)
	Frequency of the note
	Frequencies (Hz)

	1st
	f
	220

	2nd
	9/8f
	247.5

	3rd
	81/64f
	278.4375

	4th
	4/3f
	293.3333333

	5th
	3/2f
	330

	6th
	27/16f
	371.25

	7th
	243/128f
	417.65625

	8th
	2f
	440










(b) If this flute were playing 220 Hz in a car approaching you at 35 m/s (in 20 degree C air), what frequency would you hear? (3)








(c) How many beats would you hear each second between a Just-tuned B and the note in part (b)? (2)

[bookmark: page3]Two beats playing in unison.

33.(11 total) Let’s think about organ pipes. I want to use a pipe open at both ends that produces a fundamental frequency of 55 Hz (that’s a low note and one of the big pipes).

(a) (3) First, find the wavelength of that frequency in air if the temperature is 20°C.

For an open-open pipe, f1 = v/2L ⇒
 .
 L = v/f1 = (344 m/s)/( 55Hz) = 3.12 m.

= 6.24 m



(b) (3) If this pipe is vibrating in its fundamental mode, how long must the pipe be?

half the frequency = 27.5 Hz

L = v/f 

L = (344 m/s)/( 27.5 )Hz

= 12.5m


(c) (3) If we put a cap on one end of the pipe and play it in its fundamental mode, what will the new frequency be?

For open-closed, f1 = v/4L

L = v/4f1
= (344 m/s)/(4 * 27.5Hz) = 3.12m



(d) (2) Do you think you could hear the pipe in part (c)? Briefly say why.

Yes I will hear the pipe as the sound will be reflected back and plus the size of the pipe is too short as well.




34. (6 pts. – 2 each part) Suppose you put a decibel meter 2 meters away from a loudspeaker. The meter reads 70 dB. 
(a) Convert this intensity in dB to W/m2.
70 db = 10-12 + 7W/m2= 10-12 + 7 = 10-5 W/m2
= 10-5 W/m2
(b) Find the intensity (in W/m2) present at a distance of 8 meters from the speaker. 
(c) 
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 0.00001 x 4 = 0.00004 W/m2 
Moving 8m distance away drops the intensity by a factor of 82
= 0.00004 W/m2/82=  6.25* 10-7 W/m2
(d) Convert your answer from part to dB. It is possible to do (c) and (b) in reverse order, if you prefer.
[image: ]=  =  57.9588 dB
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35. Two speakers are emitting identical sound waves in phase with a wavelength of 2.0 m. The speakers are 8.0 m apart and directed toward each other as shown.

For all the points (a)-(e), indicate whether the wave interference will be constructive or destructive. Be sure to show clearly how you arrived at your answers. (1 each, 5 total)
· constructive interference occurs when the path-length difference is
[image: Slide 107a.jpg]
· Destructive interference occurs when the path-length difference is
[image: Slide 107b.jpg]
So 
A. Constructive. (a,c and e)
B. Destructive. (b and d)


36. (5) Suppose I have a waveform with formula:
[image: ] 
(a – 2 points): Is this an even function, odd function, or neither?
Its an odd function as  g(-x) = -g(x)

(b – 2 points): This will give you one of the special waveform shapes discussed in class. Which one, and how can you tell from the formula what shape it is?
Sin waveform



(c – 1 point): Whose theorem did I exploit to make this waveform in this way?

[bookmark: page5]Jean-Baptiste Joseph Fourier 

37. (10 pts. total) Here is an extended question that will review both the standing wave material and the lab we did on it. Suppose I take a 90 cm long string and vibrate it at 40 Hz. I vary the weight hanging over the end (tension) to get the data shown:

Do the following:

	# of loops
	One loopl (in m)
	Wave speed
	Speed2
	Mass (g)
	Weight (N)

	 
	NN (in m)
	(m/s)
	(m2/s2)
	 
	 

	6
	= Wave Speed*period/6 
=0.0123766
	Wave speed = = = 2.970389585
	S= Weight /Linear mass
Where linear mass = mass/0.9m  hence V^2 = 0.549*0.9/0.056 =              8.82321429
	56
	0.549

	5
	0.014851
	2.970200839
	8.82209302
	86
	0.843

	4
	0.0185616
	2.969848481
	8.82
	130
	1.274

	3
	0.0247487
	2.969848481
	8.82
	220
	2.156




(a) (4) Fill in the missing columns in this data table. Show work for at least one complete row in the space below:

	# of loops
	One loopl (in m)
	Wave speed
	Speed2
	Mass (g)
	Weight (N)

	 
	NN (in m)
	(m/s)
	(m2/s2)
	 
	 

	6
	= Wave Speed*period/6 
=0.0123766
	Wave speed = = = 2.970389585
	S= Weight /Linear mass
Where linear mass = mass/0.9m  hence V^2 = 0.549*0.9/0.056 =              8.82321429
	56
	0.549

	5
	0.014851
	2.970200839
	8.82209302
	86
	0.843

	4
	0.0185616
	2.969848481
	8.82
	130
	1.274

	3
	0.0247487
	2.969848481
	8.82
	220
	2.156








(b) (2) Write here a question that this experiment’s data can help you address. (This would be similar to the “purpose” section of our lab reports).


What is the relationship between velocity and velocity squared versus tension?
Purpose: To determine the relationship velocity and velocity squared versus tension








(c) (2) If you graphed velocity and velocity squared versus tension on separate graphs, which should be the straighter line, and why?





velocity versus tension should give a straight line as velocity is not a squared function.
(d) [bookmark: page6](2) What (judging from my data or your memory of doing this yourself) is a major source of uncertainty in the experiment?


Systematic errors that are due to som lab equipments being faulty
Random errors that cannot be avoided.
Blanders while undertaking the experiment that may lead to taking wrong measurements.








38. Extra credit (5): In an old homework, I asked you if you could find the acceleration due to gravity from the slope of the straight line you get in the graph of T2 vs. string length, and the same technique can be used for the spring lab or standing wave lab in some ways. If the slope of your T2 vs. mass graph in lab 1 is 2.0 s2 / kg, find the spring constant k of the spring, given with proper units.



















END OF EXAM. Nuno (rear, with big eyes), Emmy (front), and I wish you well. Thanks for your efforts and patience with the unusual format of the term.
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Weight (N) Vs Speed^2

Weight (N)	8.8232142857142861	8.8220930232558157	8.82	8.82	0.54900000000000004	0.84299999999999997	1.274	2.1560000000000001	Speed ^2


Weight (N)



Weight (N) Vs Wave Speed

Weight (N)	
2.9703895848380371	2.9702008388753471	2.9698484809834995	2.9698484809834995	0.54900000000000004	0.84299999999999997	1.274	2.1560000000000001	Wave Speed


Weight




image6.jpeg




image7.png




image8.png




image9.png




image10.png




image1.png
B=10log (:—n)




image2.jpeg
@ b © @ ©

x(m)




image3.jpeg
Ad =mA m=0,1,2,3,...




image4.jpeg




image5.png
y =sin() - %sm(zr) + %sm(St) - %sm(l&t) +




