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Mon 10 Mar Ñ  3.1 Linear Functions and Their Properties 

Handouts: Key to exam 

Activities:  

Make some comments on the exam and how to use the key. 

Prob 1:  

Draw a picture 

define x = ??? 

Write D = RT formula 

Prob 3:  8
1 2 = 8 ! 4  

Prob 7: For domain, state what causes problems. Then, find those 
values. 

Check key and be sure you know what you did wrong. 

Sec 3.1 Linear Functions and Their Properties 

A lot of this is review from our study of lines. 

Def: Linear Function has the form: f(x) = mx + b 

m = slope 

What is domain? 

What is y-intercept? 

 y = mx + b 

 y = 0x + b 

 y = b 

What is x-intercept? 

 0 = mx + b 

 -b/m = x 

Where is the function increasing? When m > 0, always 

Where is the function decreasing? When m < 0, always 

Where is the function constant? When m = 0, always 

When m = 0 we have a constant function, f(x) = c 
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What is the Average Rate of Change of a linear function? 

 Average Rate of Change of a function from a to c is the s lope of the secant line through the 
two points. (A Secant line is a line that intersects a curve, usually at more than one point.) 

 
 
ARC =

! y
! x

=
f c( ) " f a( )

c " a
a # c  

 

  

ARC =
[m(c) + b] ! [m(a) + b]

c ! a

=
m(c) + b ! m(a) ! b

c ! a

=
m(c) ! m(a)

c ! a

=
m(c ! a)

c ! a
= m

 

So, the average rate of change for a linear function is the slope of the line, m. 

Let's do a few problems that deal with the algebra of linear functions: 

pg124, #30 

Suppose that f = 3x + 5 and g = -2x + 15 

Solve: 

f = 0  ANS: -5/3 

f < 0  ANS: x < -5/3 

f = g  ANS: 3x + 5 = -2x + 15, so x = 2 

f > g  ANS: x >= 2 

 

 

 

pg 124 #36 Use the graph to solve: 

f = g  ANS: x = 7 

g < f !  h ANS:  

 
g x( ) < f x( )  

 
g x( ) < f x( ) ! h x( )  

So, this is the interval [Ð4, 7) 

Find equation for 
 
f x( ) , 

 
g x( ) , 

 
h x( )  

ANS:  
  
f x( ) = !

15
11

x +
17
11

, 
  
g x( ) = ! 8 , 

  
h x( ) = 7  
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p124 #38 The monthly cost C of a cell phone plan is 
  
C x( ) = 0.38x + 5 , where x = # minutes you talk. 

What is the cost if you talk for 50 minutes? 

  
C 50( ) = 0.38 50( ) + 5 = 19 + 5 = 24  

If the bill is 29.32, how many minutes did you talk? 

  

C x( ) = 0.38x + 5

29.32 = 0.38x + 5

24.32 = 0.38x

64 = x

 

If you budget $60 for the phone how many minutes can you talk? 

  

C x( ) ! 60

0.38x + 5 ! 60

0.38x ! 55

144.74 ! x

 

So, you can talk for up to 144 minutes. 

What is the cost if you donÕt use the phone at all? Why? 

 $5. Because they can make you do it. 

p126 #42: Hot dogs at a baseball game:  

Supply 
  
S p( ) = ! 2000 + 3000p  

Demand 
  
D p( ) = 10,000 ! 1000p  

where p is the price of the dog, S is quantity supplied, 
D is quantity demanded. 

a. What is the equilibrium price and quantity? 

This is where supply equals demand: 

  

S p( ) = D p( )
! 2000 + 3000p = 10,000 ! 1000p

4000p = 12,000

p = 3  
So, supply will equal demand if you charge $3 per dog. 

The supply should be 
  
S 3( ) = ! 2000 + 3000 3( ) = ! 2000 + 9000 = 7000  

The demand will be 
  
D 3( ) = 10,000 ! 1000 3( ) = 10,000 ! 3000 = 7000  
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b. For what prices is demand lower than supply? 

 
D p( ) <S p( )  What will be the consequence?  

  

D p( ) < S p( )
10,000 ! 1000p < ! 2000 + 3000p

12,000 < 4000p

3 < p

 

If the price is over $3 the supply will be greater than the 
demand. In that case, people will want fewer dogs that 
you have on hand and so some will be left over and 
have to be sent to a school lunch program at a loss in 
your profits. 

If the price is under $3, the supply will be less than the 
demand and so people will want more dogs than they 
can get (you will run out). They will be angry. Also, you 
will lose profit since you could have sold more than 
you did. 

p126 #49  The fixed costs of a bike maker is $1800 per day and each bike costs $90 to make. 

List 2 fixed costs - rent, health care benefits, insurance, utilities 

List 2 variable costs - labor, materials 

Write a linear function that describes this situation: 

Let x = # bikes made each day, C = total cost. 

  

Cost = fixed cost + variable cost

C x( ) = 1800 + 90x
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