
Anna and her cold tempered sister want to measure the dimensions of the rectangular theater in which they will be 
performing. They stand side by side on the stage, two meters apart. Both of them sing a perfect high C (C6) note at 1046.5 Hz 
out into the theater. They have enlisted you to help them measure. You pace out a distance of 50 meters from the sisters to the 
back of the theater, but as you try to measure the full width of the theater, you lose count of your steps. However, you 
remember that you heard the high C note get louder 7 times during your walk across the full width of the back of the theater.
You also remember that on either edge of the theater, the note was rather quiet. (hint: the speed of sound is 343 m/s)

(a)  Not wanting to be encased in ice, you inform the sisters of the theater's width. What is the width of the theater? Make 
sure to include one or more physical representations (diagrams) of the situation!

(b)  Is your answer reasonable? Make an order of magnitude sensemaking argument for (or against!) the reasonableness of 
your answer.

(c)  If you wanted to hear more loud and quiet areas across the back of the theater, would you move the sisters closer together 
or further apart? Explain why.

Rubric

Part (a)
1 pt - physical representation
1 pt - identify double slit setup 
(or PLD approach)
0.5 pt - f*lambda = v eq.
0.5 pt - correct wavelength
1 pt - identify need to study dark 
fringes
1 pt - d*sin(theta) = (m+
1/2)*lambda eq. 
1 pt - L*tan(theta) = y eq. 
0.5 pt - w = 2*y eq.
0.5 pt - correct answer and units

Part (b)
1 pt - sensemaking analysis

Part (c)
1.5 pt - explanation
0.5 pts - answer
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