The Science of Acoustics – McCaskey Assignment #10
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!
Go to the Chapter 10 notes and do problems #1-5.

1. A 100-dB sound source plays for a while and then is turned off. Calculate the intensity
of this sound in W/m2 AFTER an amount of time equal to the reverberation time (RT60)
has passed. (hint: after the RT60 has passed, how many dB will this be?)
	Solution:
		After RT60, β = 100 - 60 = 40dB

2. Suppose you had a room that had plywood walls and ceiling (ignore the floor for now).
Would it have a longer reverberation time if a 1000 Hz tone were played, or a 500 Hz
tone? You shouldn’t have to do a lengthy calculation, but carefully explain your
reasoning. Check the absorption coefficients in the lecture slides.
Solution:
		No. It would have the same amount of reverberation time as the RT is only dependent on the volume of the room and the absorption area. Since the size of the room does not change and the walls and ceilings are made of just the same materials for when a 1000 Hz tone was played or a 500 Hz tone, both factors are unaffected and thus RT as well.

3. A 1000 Hz tone is played in a 25 foot by 15 foot room having 12 foot high ceilings. If the
floor is concrete (α = 0.02), the walls are acoustical tile (α = 0.75), and the ceiling is
fiberglass (α = 0.99), find the reverberation time like we did in class.
Solution:
		Since the given dimensions are in feet,
		

		Let’s visualize:
		[image: ]

		

	Wall
	Area (sq. ft)
	α
	Absorption Area (Sabins) = A x α

	Front
	25x12=300
	0.75
	225

	Back
	25x12=300
	0.75
	225

	Top
	25x15=375
	0.99
	371.25

	Bottom
	25x15=375
	0.02
	7.5

	Left
	15x12=180
	0.75
	135

	Right
	15x12=180
	0.75
	135

	Total
	1098.75



		

4. Suppose you wanted to play orchestral music in the room described in problem #3. (a)
What do you need to do to the reverberation time to make it sound better? (b) Give at
least two suggestions for material replacements you could make on the walls, ceiling, or
floor to change the reverberation time. Some common material α values at 1000 Hz:
Plywood 0.09, brick 0.04, curtains 0.32, occupied wooden seats 0.65, wood floor 0.07,
drywall 0.04.
Solution:
a. To make the sound better, the reverberation time should be increased.
b. The walls could be replaced by drywall or brick and the ceiling could be replaced by plywood. These would all decrease the absorption area and thus increase the RT.

5. Let’s use the reverb time formula in a different way. Suppose I want to build a room for
speeches. Right now, I have an empty room with volume 1500 m3 and an RT60 of 1.5 s
at 250 Hz. (a) What’s the absorption area? (b) Suppose I look at the 10 m x 15 m floor
and cover the wood-covered concrete (α = 0.04) with upholstered, occupied seats (α =0.74). How many metric sabins of absorption area did I gain? (c) What’s the new RT60?
Solution:
a. 


b. 

c. 

image1.png
12 ft

25 ft




