Math 101 and 103 – Linear Functions: Modeling and Applications

IN ALL PROBLEMS YOUR ANSWERS MUST CONTAIN UNITS. 
THE GRAPHS, EXCEPT FOR THE SCATTER-DIAGRAM MUST BE DONE WITHOUT THE CALCULATOR

DO NOT WASTE TIME WITH SCALES, A ROUGH SKETCH THAT MAKES SENSE IS OK

LABEL X- AND Y-INTERCEPTS WHEN APPROPRIATE

YOU MUST LABEL AXES WITH SYMBOLS, WORDS AND UNITS
1. Biology Biologists have observed that the chirping rate of crickets of a certain species is related to temperature, and the relationship appears to be very nearly linear. A cricket produces 120 chirps per minute at 70 °F and 168 chirps per minute at 80°F.

a) Find the linear equation that relates the temperature T and the number of chirps per minute N.

b) What is the slope? Interpret

c) What is the y-intercept? Interpret.

c) If the crickets are chirping at 150 chirps per minute, estimate the temperature. 
d) How many chirps per minute at 90°F? 
e) Sketch a graph and label. 
Math 101 and 103 – Using Lines to Model Data – Finding the Line of Best Fit 
2) World record times for the men’s 400-meter run are listed in the table shown below: 

	Year
	Record time (seconds)

	1900
	47.8

	1916
	47.4

	1928
	47.0

	1932
	46.2

	1941
	46.0

	1950
	45.8

	1960
	44.9

	1968
	43.86

	1988
	43.29

	1999
	43.18


Let R represent the record time (in seconds) at t years since 1900

a) Use your calculator to sketch a scattergram of the data. Label axes using variable names, words and units. Show a rough sketch above. Do not waste time with scales. 
b) Use the calculator to find the line of best fit. Write the equation using 3 decimal places.

c) What is the y-intercept of this equation? What is the meaning within the context of the problem?

d) What is the slope of this equation? What is the meaning within the context of the problem?

e) What is the x-intercept of this equation? What is the meaning within the context of the problem? Comment on model breakdown.

f) Find t if R(t) = 42 seconds. Interpret your results in words.

g) Find R(36) and interpret within the context of the problem. 
3. Olympic Swimming

The winning times in the women’s 400-meter freestyle swimming event in the Olympics from 1948 to 1988 are modeled by the equation 
y = 5.5 – 0.033t,  


8 ≤ t ≤ 48

Where y represents the winning time in minutes and t represents the year with t = 0 corresponding to 1940. 

a) What was the winning time in the year 1980?

b) When was the winning time 4.44 minutes?

c) Give the value of the y-intercept, and interpret. 
d) What is the value of the slope? Interpret.

e) Find the x-intercept. Interpret. Does it make sense?

f)    Sketch the graph and label. 
