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Free Response Question 3 
Calculator Permitted 

 
The relationship between the intensity, I, of light, measured in lumens, at a depth of x feet in Lake Erie is given by the function 
below. 

log
I

12
= −0.00235x 

 
The relationship between the intensity, I, of light, measured in lumens, at a depth of x feet in Lake Superior is given by the 
function below. 

log
I

12
= −0.0125x 

 
a. What is the intensity of the light in Lake Erie at a depth of 70 feet?  Show your work and indicate units of measure. 

 
 
 
 
 
 
 
 
 
 
 
 
 

b. At what depth, to the nearest foot, is the intensity of light in Lake Superior 2.8 lumens?  Show your work and indicate 
correct units of measure. 

 
 
 
 
 
 
 
 
 
 
 
 

c. Solve both intensity equations for I in terms of x.  By investigating graphically, at what depth, for x > 0, is the intensity in 
both lakes the same.  Show your work and explain your reasoning. 
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The intensity of light in Lak Erie at 70 feet is 8.216 lumens tl
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The intensity of light in Lake Superior is 2.8lumenswhenthedepthis about 51 feet
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Thegraphsonly intersect at x 0 therefore there is no depth

forwhich the intensities of light are the same
I


