
1710 Concept workshop: Chapter 2.1. Linear Functions and Models 

Objectives:  (1) Students will demonstrate the ability to graph a scatter plot of given points 

and to use regression to approximate a linear model. (2) Students will demonstrate the 

ability to evaluate and graph piece-wise defined linear functions. 

1..  The table below shows the cost to rent a sailboat for a given number of hours. Plot the 

data in the table as ordered pairs. Then draw a straight line through the points.  

a. What does it cost to rent the boat for 3 hours?  

b. For how long can the boat be rented for $ 60?  

c. What does it cost to rent the boat for 9 hours?  

 

Rental 

Time (hr) 

Cost 

($) 

2 20 

4 30 

6 40 

 

 
2.  A newspaper delivery team starts with 80 customers, and 5 new customers are added 
each week (see the table below). 
 
Weeks  0 1 2 3 4 5 6 7 

# of customers 80 85 90 95 100 105 110 115 

 
A.  Write a linear function, C that models the number of customers x weeks after the 

delivery team began the subscription drive. 

 

B.  Find and interpret the slope of the equation.  



C.  Use your equation to predict how many customers there will be after 15 weeks.   

 

D.  What assumption did we make in part (C)? 

 

3.  An equation of a function, C, which converts degrees Fahrenheit into degrees Celsius is 

given by  ( ) ( )5
32

9
C F F= − .  Use this formula to covert 212 degrees Fahrenheit to Celsius. 

 

 

4.  As of Sept 23, 2009 one US dollars was equivalent to 0.6766 Euros.   

A.  Create a linear function (i.e. a formula) that converts Euros, E, to US dollars, D.  

 

B.  Create a linear function (i.e. a formula) that converts US dollars, D,  to Euros, E. 

 

A function f is given.  Determine whether f models the data exactly or approximately. 

5.  ( ) 3 2f x x= −   6.  ( ) 2.1 0.4f x x= +    

  

 

 

 

7.  ( ) 0.4 2.3f x x= −  

 

 

 

x 0 1 3 5 

y -2 1 7 13 

x 0 1 2 3 

y 0.4 2.5 4.6 6.7 

x 0 1 3 5 

y -2.3 -2.0 -1.3 -0.2 



8.  Given the graph of a linear function f, find 

the following: 

A.  Slope =  

B.  y-intercept: 

C.  x-intercept: 

D.  Write the equation (formula) for f. 

 

E.  Find the zero of f. 

 

F.  Is f increasing or decreasing over its 

domain? 

 

 

Graph the linear functions by hand and identify the slope and y-intercept. 

9.  ( ) 2 3f x x= −     10.  ( ) 2
4

3
f x x= − +  

   

Slope = ___________; y-int = _____________    Slope = ___________; y-int = _____________ 

 

 



11.  ( ) 4 10f x x= −     12.  ( ) 2f x = −  

       

Slope = ___________; y-int = _____________    Slope = ___________; y-int = _____________ 

Write a formula for a linear function f whose graph satisfies the conditions 

13.  m = 3, y-int (0, -4)  

 

 

14.  m = -15, y –int = (0, 22) 

 

 

15.  A 400 gallon tank initially contains 250 gallons of water.  A pump is filling the tank at 

the rate of 5 gallons per minute.   

A.  Write a formula for a linear function f that models the number of gallons of water in the 

tank after x minutes. 



B.  Graph f.  What is an appropriate domain 

for f? 

 

 

 

C.  Identify the y-intercept and interpret it. 

 

 

 

D.  Does the x-intercept of the graph of f have any physical meaning in this problem?  

Explain. 

 

 

 

 

16.  Suppose your cell phone plan charges a $30 flat charge per month and $.05 for each 

text message.    

A. Write a formula that describes the monthly phone bill f as a function of the number of 

text messages sent that month. 

 

B.  Use your function to compute the cell phone bill for someone who made 350 text 

messages in one month. 

 

 

 

 



Piecewise Functions 

Evaluate  each piecewise function 

17.  Given ( ) 2 2 0

3 0

x if x
f x

if x

+ <
=  ≥

, find the following: 

A.  The domain 

 

B.  f(4) 

C.  f(0) 

D.  f(-1) 

E.  Graph 

F.  Is f continuous on its domain? 

  

 

18.  Given the function  ( )
− ≤

= < ≤
− + >

2 1, 3

5, 3 6

3 23 6

x x

f x x

x x

, find the following 

 

A.  Graph 
 
B.  Is f(x) continuous? 
     

C. Find ( )2f  

D. .  Find ( )3f  

E.  .  Find ( )4f  

F.  Find ( )7f  

 



19.  Here is a graph of how much tuition costs for an undergraduate in-state student. 

(Source:  http://frank.mtsu.edu/~bursarmt/forms/undergraduate.pdf ) 

 

 Here are the data points 

Credit 

hours 

1 2 3 4 5 6 7 8 9 10 11 

Cost 

($) 

250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 

 

12 13 14 15 16 17 18 19 20 21 

2994 3004 3014 3024 3034 3044 3054 3064 3074 3084 

 

A.  At what value of x does the function change?   

 

 



B.  Find an equation for the cost C of tuition for a student taking x hours of classes if the student is 

an in-state undergraduate.  This will be a piecewise defined function: 

 

    

 

Verify that this function works by evaluating the following values 

( )10C    ( )11C    ( )18C    ( )21C  

C.  If you were going to explain the cost of tuition to someone, how would you do it in layman’s 

terms?  Write out a sentence or two.   

 

Linear Regression 

20.  Studies have shown that people who suffer cardiac arrest (SCA) have a better chance of 

survival if a defibrillator shock is administered very soon after cardiac arrest.  The data 

below give y = survival rate (in percent) and x = mean call-to-shock time (in minutes). 

Mean call-to-shock 

time, x 

2 6 7 9 12 

Survival rate, y 90 45 30 5 2 

A.  Create a scatterplot of the data below. 

 



B.  Use the regression feature of the TI to find a line of best fit. 

 

C.  What are the chances of survival if you undergo cardiac arrest and it takes 4 minutes to 

get a defibrillator to you? 

 

D.   A newspaper article “FDA OKs use of Home Defibrillators” (San Luis Obispo Tribune, 

2002) reported that “every minute spent waiting for paramedics to arrive with a 

defibrillator lowers the chance of survival by 10%.”  Is this statement consistent with the 

least squares line found in (B)?  Explain. 

 

21.  Because elderly people may have difficulty standing to have their heights measured, a 

study looked at predicting overall height from height to knee.  Here are data (in 

centimeters) for five elderly men: 

Knee Height (x) 57.7 47.4 43.5 44.8 55.2 

Height (y) 192.1 153.3 146.4 162.7 169.1 

 

A.  Use the TI-83 to find a line of best fit. (least squares regression line) 

 

 

B.  Use this equation to predict how tall an elderly man would be if their knee height were 

51.5 cm. 

 

 


