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Exercise #2:  Using the equation that your calculator produced in Exercise #1, predict the weight of a baby girl 
after 10 months.  Round your answer to the nearest tenth of a pound. 
 
 
 
 
The use of a model to predict outputs when the input is within the range of the known data is called 
interpolation.  Interpolation tends to be fairly accurate. 
 
Exercise #3:  Using the equation that your calculator produced in Exercise #1, predict the weight of a baby girl 
after 2 years.  Round your answer to the nearest tenth of a pound. 
 
 
 
 
The use of a model to predict outputs when the input is outside of the range of the known input data is called 
extrapolation.  Models are most helpful when they can be used to extrapolate, but tend to be less accurate. 
 
Exercise #4:  Biologist are trying to create a least-squares regression equation (another name for best fit line) 
relating the length of steelhead salmon to their weight.  Seven salmon were measured and weighed with the data 
given below. 

 
 
 
 
 
 
 
 
 
 
 
 

Length 
(inches) 22 24 28 34 39 42 48 

Weight 
(pounds) 3.43 4.46 7.08 14.21 22.19 31.22 35.67 

(a) Determine the least-squares regression 
equation, in the form y ax b= + , for this data.  
Round all coefficients to the nearest 
hundredth. 

 

(b) Using your equation from part (a), determine 
the expected weight of a salmon that is 30 
inches long. 

(c) Using your equation from part (a), determine 
the expected weight of a salmon that is 52 
inches long. 

(d) In which part, (b) or (c), did you use 
interpolation and in which part did you use 
extrapolation?  Explain. 
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LLIINNEEAARR  RREEGGRREESSSSIIOONN  AANNDD  LLIINNEESS  OOFF  BBEESSTT  FFIITT  
AALLGGEEBBRRAA  22  WWIITTHH  TTRRIIGGOONNOOMMEETTRRYY  --  HHOOMMEEWWOORRKK  

SSKKIILLLLSS  
 
1. Which of the following linear equations would best fit the data set shown below? 
 

 (1) 2.4 18.7y x= +  (3) 1.6 27.2y x= − +  
 

 (2) 0.8 18.1y x= − +  (4) 1.9 15.6y x= −  
 
2. A scatter plot is shown below.  Which of the following could be the equation of the best fit line for the data 

set? 
 
 (1) 1.8 3.2y x= −  (3) 2.9 8.3y x= − +  
 
 
 (2) 3.5 12.4y x= − −  (4) 6.5 3.9y x= +  
 
 
3. A line of best fit was created for a data set that only included values of x on the interval 12 52x≤ ≤ .  For 

which of the following values of x would using this model represent extrapolation? 
 

 (1) 26x =  (3) 14x =  
 

 (2) 50x =  (4) 6x =  
 
4. Which of the following is true about the line of best fit for the data set given in roster form below? 
 

 (1) It has a positive slope and negative y-intercept. 
 (2) It has both a positive slope and y-intercept. 
 (3) It has both a negative slope and y-intercept. 
 (4) It has a negative slope and positive y-intercept. 
 

AAPPPPLLIICCAATTIIOONNSS  
 

5. An agronomist is studying the height of a corn plants as a function of the number of days since the corn 
germinated (appeared above the ground).  Based on the following data, use your calculator to determine the 
best fit line in y ax b= + form.  Round all coefficients to the nearest tenth. 

 
 
 
  

x 2 5 9 15 
y 26 17 12 4 

 

y 

x 

( ) ( ) ( ) ( ){ }0, 3 , 2, 4 , 6,10 , 15,12−  

Time, x 
(days) 3 8 12 20 28 32 40 

Height, y 
(inches) 2.5 4.5 6.2 9.3 12.9 14.4 16.8 
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6. Heavier cars typically get worse gas mileage (their miles per gallon) than lighter cars.  The table below 
gives the weight versus the highway gas mileage for seven vehicles. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. The superintendent of the Clarksville Central School District is attempting to predict the growth in student 

population in the coming years.  The table below gives the population for her district for selected years. 
 
 
 
 
 
 
 
 
 
 
 
 

Vehicle Weight 
(thousands of pounds) 2.5 2.9 3.1 3.0 4.2 6.6 3.4 

Gas Mileage 
(miles per gallon) 34 36 31 29 23 12 26 

 

Year 1990 1992 1995 1997 2002 2005 
District Population 3520 3605 3771 3860 4135 4285 

 

(a) Determine the best fit linear equation, in 
y ax b= +  form, for this data set.  Round all 
coefficients to the nearest tenth. 

 

(b) Using your model from part (a), determine the 
gas mileage, to the nearest mile per gallon, for 
a vehicle that weighs 3500 pounds. 

(c) Using your model from part (a), determine the 
gas mileage, to the nearest mile per gallon, for 
a vehicle that weighs only 2000 pounds. 

(d) Is the calculation from part (c) an example of 
interpolation or extrapolation?  Explain. 

(a) Find the equation for the line of best fit, in 
y ax b= +  form, where x represents the years 
since 1990 and y represents the district’s 
population.  Round all coefficients to the 
nearest hundredth. 

(b) Use your model from part (a) to predict the 
district’s population in the year 2020.  Round 
your answer to the nearest whole number. 

(c) What are the units of the slope of this linear 
model? 

(d) What does the slope of this model represent?  
Think about your answer to part (c). 
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TTHHEE  CCOORRRREELLAATTIIOONN  CCOOEEFFFFIICCIIEENNTT  

AALLGGEEBBRRAA  22  WWIITTHH  TTRRIIGGOONNOOMMEETTRRYY  
 

Data collected by scientists and others can oftentimes be fit with a line or other curve, but that fit is not always 

perfect.  It is important for people who use linear models based on data to know how well the linear model 

predicts what is happening in the data set.  The measurement of this fit is known as the linear correlation 

coefficient or r-value. 
 

Exercise #1:  Below are five scatter plots along with their lines of best fit and r-values.  Based on these graphs 

answer the following questions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exercise #2:  Which of the following r-values would indicate a linear model with the best predictive value? 
 

 (1) 0.85r   (3) 0.27r   
 

 (2) 0.62r    (4) 0.94r    

  

     

1r   0r   1r    0.89r   0.67r    

(a) Why do some graphs have positive r-values and 

others negative r-values?  (In other words, what 

does the sign of the r-value tell us about the 

correlation?) 

(b) What does an r-value whose absolute value is one 

tell us about the nature of the fit?  (The first two 

graphs) 

 

(c) Does the fit get better or worse as the r-value gets 

closer to zero? 

(d) Why is there no line of best fit drawn on the 

graph where 0r  ? 

TTHHEE  CCOORRRREELLAATTIIOONN  CCOOEEFFFFIICCIIEENNTT  
 

 Perfect Negative Correlation  1 1r     Perfect Positive Correlation 
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Exercise #3:  Which of the following could be the value of the linear correlation coefficient for the following 

scatter plot? 

 

 (1) 1r   (3) 0.78r   

 

 (2) 0r   (4) 0.84r    

 

 

 

Exercise #4:  The points on the following scatter plot represent the high temperature outside and the depth of 

snow in Spring when it is melting.  From this data, which of the following would be reasonable to assume? 

 

 (1) The linear correlation coefficient is between 0 and 0.5. 

 

 (2) The linear correlation coefficient is less than zero. 

 

 (3) The linear correlation coefficient is zero. 

 

 (4) The linear correlation coefficient is greater than 0.5. 

 

 

 

Exercise #5:  Each of the following graphs shows a scatter plot of data.  Which of the graphs would have a 

linear correlation coefficient closest to zero? 

 

 (1)  (2)  (3)  (4)  

 

 

 

 

 

 

 

Exercise #6:  A scientist found that the least squares regression line relating two variables was given by the 

equation 8.72 3.25y x  .  From this equation which of the following can we definitely conclude? 

 

 (1) 0r   (2) 0 0.5r   
 

 (3) 0r   (4) 0r   
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TTHHEE  CCOORRRREELLAATTIIOONN  CCOOEEFFFFIICCIIEENNTT  

AALLGGEEBBRRAA  22  WWIITTHH  TTRRIIGGOONNOOMMEETTRRYY  --  HHOOMMEEWWOORRKK  

SSKKIILLLLSS  

 

1. Shown below are six scatter plots.  Below the scatter plots are six r-values.  Using a straightedge, draw what 

you believe to be the line of best fit on each graph.  Then, place the most appropriate r-value in the blank 

below the corresponding scatter plot. 

 

 (a) (b) (c)  

 

 

 

 

 

 

 

 

 

 

 

 

 (d) (e) (f) 

 

 

 

 

 

 

 

 

 

 

 

Possible r-values:  1, 1, 0, 0.85, 0.96, 0.50   

 

2.  Which of the following linear correlation coefficients indicates a linear regression equation with the most 

predictive accuracy? 
 

 (1) 0.72r   (3) 0.85r    
 

 (2) 0.92r   (4) 0.12r    
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AALLGGEEBBRRAA  22  WWIITTHH  TTRRIIGGOONNOOMMEETTRRYY,,  UUNNIITT  ##22  ––  LLIINNEEAARR  FFUUNNCCTTIIOONNSS  AANNDD  RREELLAATTIIOONNSSHHIIPPSS  ––  LLEESSSSOONN  ##55  

eeMMAATTHHIINNSSTTRRUUCCTTIIOONN,,  RREEDD  HHOOOOKK,,  NNYY  1122557711,,  ©©  22000099  

3. Which of the following could be the correlation coefficient for the scatter plot shown below? 

 

 (1) 0.88r    (3) 1r    

 

 

 

 (2) 0.93r   (4) 1r   

 

 

 

4. A physiologist is trying to relate the number of weekly hours spent at the gym, h, to a person’s weight loss, 

w.  The best fit line was found to have the equation 2.72 4.25w h  .  From this information, which of the 

following must be true about the correlation coefficient? 
 

 (1) 1r   (3) 0r   
 

 (2) 0r   (4) 0.5r   
 

AAPPPPLLIICCAATTIIOONNSS  

 

5. The price that a driver pays at the pump is dependent on many different variables, one of which is the price 

per barrel of oil.  The table below gives a price for a barrel of oil and the corresponding average price for a 

gallon of regular unleaded gasoline. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 

y 

Oil Price 

(per barrel) 
45 75 84 96 125 140 

Gasoline Price 

(per gallon) 
2.37 2.54 2.84 3.25 3.54 4.08 

 
(a) Find the best fit linear equation, in y ax b   

form, that relates the oil price, x, to the 

gasoline price, y.  Round all coefficients to the 

nearest hundredth. 

(b) The correlation coefficient for this data set is 

0.97r   (rounded to the nearest hundredth).  

Based on this, would you characterize the 

relationship between these two variables as 

strongly positive, weakly positive, strongly 

negative, or weakly negative?  Explain. 

(c) Based on your equation from part (a), predict 

the price for a gallon of gas when the oil price 

hits 200 dollars per barrel. 

(d) Is the calculation you made in part (c) an 

example of extrapolation or interpolation?  

Explain. 
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IINNVVEERRSSEESS  OOFF  LLIINNEEAARR  FFUUNNCCTTIIOONNSS  

AALLGGEEBBRRAA  22  WWIITTHH  TTRRIIGGOONNOOMMEETTRRYY  
 

Recall that functions have inverses that are also functions if they are one-to-one.  With the exception of 

horizontal lines, all linear functions are one-to-one and thus have inverses that are also functions.  In this lesson 

we will investigate these inverses and how to find their equations. 
 

Exercise #1:  On the grid below the linear function 2 4y x   is graphed along with the line y x . 
 

(a) How can you quickly tell that 2 4y x   is a one-to-one 

function? 

 

 

(b) Graph the inverse of 2 4y x   on the same grid.  Recall that 

this is easily done by switching the x and y coordinates of the 

original line. 

 

 

(c) What can be said about the graphs of 2 4y x   and its inverse 

with respect to the line y x ? 

 

 

 

 

 

 

 

As we can see from part (e) in Exercise #1, inverses of linear functions include the inverse operations of the 

original function but in reverse order.  This gives rise to a simple method of finding the equation of any inverse.  

Simply switch the x and y variables in the original equation and solve for y. 
 

Exercise #2:  Which of the following represents the equation of the inverse of 5 20y x  ? 
 

 (1) 
1

20
5

y x    (3) 
1

4
5

y x   

 

 (2) 
1

20
5

y x   (4) 
1

4
5

y x    

y 

x 

2 4y x   

y x

(d) Find the equation of the inverse in y mx b   

form. 

(e) Find the equation of the inverse in 
x b

y
a


  

form. 
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Although this is a simple enough procedure, certain problems can lead to common errors when solving for y.  

Care should be taken with each algebraic step. 
 

Exercise #3:  Which of the following represents the inverse of the linear function 
2

8
3

y x  ? 

 

 (1) 
3

8
2

y x   (3) 
3

8
2

y x    

 

 (2) 
3

12
2

y x   (4) 
3

12
2

y x    

 

Exercise #4:  What is the y-intercept of the inverse of 
3

9
5

y x  ? 

 

 (1) 15y   (3) 9y   
 

 (2) 
1

9
y   (4) 

5

3
y    

 

Sometimes we are asked to work with linear functions in their point-slope form.  The method of finding the 

inverse and plotting it, though, do not change just because the linear equation is written in a different form. 
 

Exercise #5:  Which of the following would be an equation for the inverse of  6 4 2y x   ? 

 

 (1)  
1

2 6
4

y x    (3)  6 4 2y x     

 

 (2)  
1

2 6
4

y x     (4)  2 4 6y x     

 

 

Exercise #6:  Which of the following points lies on the graph of the inverse of  8 5 2y x   ? 

 

 (1)  8, 2  (3)  10, 40  

 

 (2)  8, 2  (4)  2, 8  

 

Exercise #7:  Which of the following linear functions would not have an inverse that is also a function? 

 

 (1) y x  (3) 2y   

 

 (2) 2y x  (4) 5 1y x   
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1. The graph of a function and its inverse are always symmetric across which of the following lines? 
 

 (1) 0y   (3) y x  
 

 (2) 0x   (4) 1y   
 

2. Which of the following represents the inverse of the linear function 3 24y x  ? 
 

 (1) 
1

8
3

y x   (3) 
1

24
3

y x    

 

 (2) 
1

8
3

y x    (4) 
1 1

3 24
y x   

 

3. If the y-intercept of a linear function is 8, then we know which of the following about its inverse? 
 

 (1) Its y-intercept is 8 . (3) Its y-intercept is 
1

8
. 

 

 (2) Its x-intercept is 8. (4) Its x-intercept is 8 . 
 

4. If both were plotted, which of the following linear functions would be parallel to its inverse? 
 

 (1) 2y x  (3) 5 1y x   
 

 (2) 
2

4
3

y x   (4) 6y x   

 

5.  Which of the following represents the equation of the inverse of 
4

24
3

y x  ? 

 

 (1) 
4

24
3

y x    (3) 
3

18
4

y x   

 

 (2) 
3

18
4

y x    (4) 
4

24
3

y x   

 

6.  Which of the following points lies on the inverse of  2 4 1y x   ? 

 

 (1)  2, 1  (3) 
1

,1
2

 
 
 

 

 

 (2)  1, 2  (4)  2,1  

  



AALLGGEEBBRRAA  22  WWIITTHH  TTRRIIGGOONNOOMMEETTRRYY,,  UUNNIITT  ##22  ––  LLIINNEEAARR  FFUUNNCCTTIIOONNSS  AANNDD  RREELLAATTIIOONNSSHHIIPPSS  ––  LLEESSSSOONN  ##66  

eeMMAATTHHIINNSSTTRRUUCCTTIIOONN,,  RREEDD  HHOOOOKK,,  NNYY  1122557711,,  ©©  22000099  

7. A linear function is graphed below.  Answer the following questions based on this graph. 

 

 (a) Write the equation of this linear function in y mx b   form. 

 

 

 (b) Sketch a graph of the inverse of this function on the same grid. 

 

 

 (c) Write the equation of the inverse in y mx b   form. 

 

 

 

 (d) What is the intersection point of this line with its inverse? 

 

 

 

 

AAPPPPLLIICCAATTIIOONNSS  
 

8. A car traveling at a constant speed of 58 miles per hour has a distance of y-miles from Poughkeepsie, NY, 

given by the equation 58 24y x  , where x represents the time in hours that the car has been traveling. 

 

 

 

 

 

 

 

 

 (c) Give a physical interpretation of the answer you found in part (b).  Consider what the input and output of 

the inverse represent in order to answer this question. 

 

 

 

 

RREEAASSOONNIINNGG  
 

9. Given the general linear function y mx b  , find an equation for its inverse in terms of m and b. 

(a) Find the equation of the inverse of this linear 

function in 
x a

y
b


  form. 

(b) Evaluate the function you found in part (a) for 

an input of 227x  . 

y 

x 
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