Linear Functions and Their Applications
Linear Functions

A linear function f is a function of the form

f(x) = ax + b
where a and b are real numbers.

Note: The above notation is derived from y = mx + b (the slope-intercept form of a line), where f(x) replaces the y and a replaces the m. 
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[image: image1.wmf]y

x

O

y

x

O

[image: image2.wmf]y

x

O

y

x

O

[image: image3.wmf]y

x

O

y

x

O

So, how do you graph: a) f(x) = 2x – 3?   b) f(x) = 1/4x + 1 where 0 ( x ( 20?   c) f(x) = –5x + 130 where x ( 0?

Applications:

1. 
Predicting the Cost of a Home.  In 1998 the average price of a house in New York was 162,500. In 2000 the average price was 186,700. Assuming the relationship between time t (the number of years since 1998) and the average price P is linear, develop a formula and use it to predict the average cost of a house in New York in 2006. 

	Schedule X
	If Taxable Income Is
	The Tax is
	

	
	THEN
	

	
	Is Over
	But Not Over
	This Amount
	Plus This %
	Of the Excess Over

	Single
	$0
	$7,000
	$0
	10%
	$0

	
	$7,000
	$28,400
	$700
	15%
	$100

	
	$28,400
	$68,800
	$3,910
	25%
	$28,400

	
	$68,800
	$143,500
	$14,010
	28%
	$68,800


2. 
Finding the Amount of Tax.  The 2003 Schedule X is used by single taxpayers to determine their tax. The table below is a portion of this schedule.

Letting x be your taxable income and T(x) be your tax, find T(x) for the domain 0 < x ( 143,500.

3.
Finding the Break-Even Point.  A neighborhood has two local video rental stores. In Holly’s Hollywood, you have to pay a $39.95 annual membership and $1.50 per video. In Cassy’s Classics, there is no membership fee but you have to pay $2.49 per video. If you choose Holly’s Hollywood, how many videos should you rent in a year? If you choose Cassy’s Classics, how many videos should you rent?

4.
Finding the Break-Even Point.  In an ice cream factory, the daily fixed costs from salaries and operating expenses is $840. Each gallon of ice cream costs $2.00 and is sold at $3.75. 

a) Find the cost C of production for x gallons of ice cream.

b) Find the revenue R from selling x gallons of ice cream.

c) What is the break-even point? That is, how many gallons of ice cream must be sold daily to guarantee no loss and no profit?

d) Graph C and R and label the break-even point.


Problem: Given line l with equation 4x + 3y = 12

Find: 
a) eol (equation of the line) parallel to l and pass thru (0, –2)

1) in slope-intercept form 

2) in general (or standard) form 

b) eol perpendicular to l and pass thru (4, 2)

1) in slope-intercept form 

2) in general (or standard) form







Recall: 


If two lines are parallel, then their slopes are _________. I.e., if l1 // l2, then ________


If two lines are perpendicular, then their slopes are ____________________. E.g., l1 ( l2,  a) m1 = 2/3 ( m2 =


		b) m2 = –5/4( m1 =


3.	Equation of a line—3 forms: �a) Slope-Intercept Form: y = mx + b, �b) Point-Slope Form: y – y1 = m(x – x1),�c) General (or Standard) Form: Ax + By = C











