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Answer Key: Crickets—Nature's Thermometer 
 
Part I: 
 
1.  a. 

 
 b. 

 
 c. 

 
 d. 

 
 
2. Field Cricket: 

 
 Tree Cricket: 

 
 Snowy Tree Cricket: 

 
 
3. You can draw a vertical line at n = 120 and determine the y-coordinates of the points where 

this line intersects the three other lines. At 120 chirps per minute, 
4. You can look up values in the table feature of the graphing calculator or use the symbolic 

formula to determine that it is a Field Cricket. 
5. Since the point (60, 56) fits the "rules" for both the field or tree crickets, it could be either 

one. 
6. Approximately 206; these formulae are approximations and apply only over a certain range 

of actual physical conditions. A temperature of 90¡ is out of the range to which the formula 
is representative (crickets could not physically chirp that fast, or the crickets would be 
chirping too fast to hear). 

7. The tree crickets and snowy tree crickets stop chirping. 
8. The point (50, 60) doesn't belong to any of the functions. 

 
Part II: 
 
1. They are all of the form T = mn + b, where m is the slope and b is the y-intercept. 
2. Answers will vary. We assumed that the maximum temperature was 100¡ F and that n > 0. 

With our assumptions, the field cricket's function has a domain of 0 < n < 248, and a range 
of 38 < T < 100; the tree cricket's function has a domain of 0 < n < 463 and a range of 46 < 
T < 100; and the snowy tree cricket's function has a domain of 0 < n < 249 and a range of 42 
< T < 100. 
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3. On the graph, the solid line is for the field cricket, the dashed line is for the tree cricket, and 
the dotted line is for the snowy tree cricket. 
 

 
 

4. The y-intercept is the temperature at which the cricket stops chirping. 
5. The slope, m = change in temperature Ö change in chirps per minute, is the amount that the 

temperature increases when the number of chirps per minute increases by one. 
 
Part III: 
 
1. Field Cricket: n = 4(T-38) = 4T - 152 

 Tree Cricket: 

 
 Snowy Tree Cricket: 

 
 
2. Answers may vary, depending on the students' answers to Part II, Question 2. for the field 

cricket, the domain is 38 < T <  100 and the range is 0 < n < 248. For the tree cricket, the 
domain is 46 < T < 100 and the range is 0 < n < 463. For the snowy tree cricket, the domain 
is 42 < T < 100, and the range is 0 < n < 249. The range from the original function is the 
domain of its inverse, and the domain from the original function is the range of its inverse. 
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3. For the field cricket, the slope is 4. For the tree cricket, the slope is 60/7. For the snowy tree 
cricket, the slope is 30/7. These slopes are the reciprocals of the slopes of the original 
functions. 

4. At 70¡ F, 
Field Cricket: n = 4(70) - 152 = 128 chirps per minute 
Tree Cricket: n = (60/7)(70) - 2760/7 is approximately equal to 206 chirps per minute 
Snowy Tree Cricket: n = (30/7)(70) - 180 = 120 chirps per minute 

5. On the graph below, the solid line is for the field cricket, the dashed line is for the tree 
cricket, and the dotted line is for the snowy tree cricket. 
 

 
 

6. No, because the field cricket and snowy tree cricket functions don't intersect until the 
temperature becomes so great that the model is probably no longer representative. Yes, 
because the functions for the tree cricket and the snowy tree cricket intersect at a point 
between 40¡ F and 50¡ F. 

7. By finding the point of intersection of two functions, then comparing the values of the 
functions before and after the point of intersection. For example the functions for the field 
cricket and the tree cricket intersect at (53¡, 60); from 40¡ F to 53¡ F, the field cricket chirps 
at the higher rate, and from 53¡ F to 80¡ F, the tree cricket chirps at the higher rate. 

8. If two lines start at the same point, the line with the largest slope will give the greatest 
output. If the lines do not start at the same point, the smaller slope may give greater output 
for awhile, but eventually the line with the largest slope gives the greater output. This is 
shown in our answer to Question 6 in Part III by the fact that the tree cricket has the largest 
slope. And while it doesn't have the greatest output initially, it does from 53¡ F on. 


