GRAPHING LINES BY CHOOSING X AND FINDING Y

When graphing lines, one way is to choose x and calculate y.  Usually choose for x one negative value, 0 and one positive value. 

Always choose user friendly numbers to minimize having to work with fractions or decimals.
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GRAPHING LINES BY THE INTERCEPT METHOD

(1) To find the x-intercept, set y = 0, and solve for x.  Form ( a, 0 ) 

(2) To find the y-intercept, set x = 0, and solve for y.  Form ( 0, b ) 

(3) As a check, plot a third point in the form (x,y); choose x and find y.

Graph the following lines using the intercept method.
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Note: Intercepts are of the form (x,y).
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GRAPHING VERTICAL AND HORIZONTAL LINES


(K)  Graph the following points

on the xy-plane on the right,

and then connect the points

with a line.

( x,  y  )

( -2, -3 )

( -2, 0)

( -2, 3 )

What would be a logical name for this line ?


(L) Graph the following points

on the xy-plane on the right,

and then connect the points

with a line.

( x,  y  )

( -5, 4 )

( 0,4 )

( 3, 4)

What would be a logical name for this line ?
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 Vertical lines: Form  x = a  this is a vertical line passing through the point  (a,0)     Vertical lines have an undefined slope.
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  Horizontal lines:  Form  y = b this is a horizontal line passing through the point ( 0, b )      Horizontal lines have slope 0.

(M) Graph   x = 4.  Plot the x-intercept as a point ( x,y ) and indicate the slope.
(N) Graph   y = -6.  Plot the y-intercept as a point ( x,y ) and indicate the slope.


(O) Graph   x = 0  Plot the x-intercept as a point ( x,y ) and indicate the slope.  Hint:  Will this be a vertical or a horizontal line ?







Therefore, x = 0 is the __________.

(P) Graph   y = 0  Plot the x-intercept as a point ( x,y ) and indicate the slope.  Hint:  Will this be a vertical or a horizontal line ?


Therefore, y = 0 is the __________.

SLOPE

One way to think of the  slope of a line is the steepness of a line.  Consider the two lines below;  clearly, the second line, 
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,  is steeper than the first line, 
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.  Thus, the second line has a greater slope than the first line. If we let 
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  denote the slope of the first line and 
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 denote the slope of the  second  line, then 
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Definition of slope:  Ratio of the vertical change to the horizontal change as we move from left to right from one point 
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 along a line.   Slope =   
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.  We can also think of 



















       slope as 
[image: image13.wmf]""

rise

run

 or 
[image: image14.wmf]y

x

D

D

.









Returning to the two lines, 
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(0,0) and (8, 1) is 
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The slope of 
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, which passes    through (0,0) and (8, 4) is 
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Consider the line below, 
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,which passes through  G(1,1) and H(4, 3). As we move from G to H  from left to right,  the line rises  by  2  units

(
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as the run increases by 3 units (
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  We can think of this as a change in x of 3 units (horizontal change)  produces a change in y of 2 units (vertical change).


Consider the line below, 
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,which passes through  I(0,4) and J(3, 0). As we move from I to J  from left to right,  the line drops  by  4  units

(
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as the run increases by 3 units (
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  We can think of this as a change in x of 3 units (horizontal change)  produces a decrease in y of 4 units (vertical change).  (This time the “rise” is negative, so it is a drop or a decrease.)






When a line slants



When a line slants

from lower left to                                          from upper left to 

upper right, the 




lower right, the

slope is positive:                                            slope is negative:
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When the line is horizontal        

When the line is vertical                   

(form y = b), the slope is


(form x = a), the slope is

0 since there is no steepness


undefined since the


(no vertical change). 



denominator in the slope
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(1) Graph the line passing through the given points.

(2) Determine if the line passing through the given points.

     has a positive, negative, 0 or undefined slope.

(3) Find the  actual slope of the line using  
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(A) (-2, -3) and (-2, 3)




(B)  (-3, 4) and (-8, -1)


(C)  (5,4) and (3,4) 
                                           (D)  (4, -2) and (-1, 5)


 Lines

(1)  Point – slope form 
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 The point is 
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   and the slope is  m.    The slope 
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You can manipulate the  point-slope form to generate the other forms. 

(2)  Slope-intercept form  y = mx + b

 The slope is  m and  b is the y-coordinate of the y-intercept (0,b)

(3) General Form:  Ax +By + C = 0, where A, B, and C are integers.

(4) Standard Form:  Ax + By = C,  where A, B, and C are integers.

(5)Vertical lines: Form  x = a  this is a vertical line passing through the point  ( a,0)     Vertical lines have an undefined slope.

(6)  Horizontal lines:  Form  y = b this is a horizontal line passing through the point (0, b )      Horizontal lines have slope 0.

Parallel lines have slopes that are equal to each other.  Perpendicular lines have slopes that are opposite reciprocals of each other. *      For example,

         Slope


Reciprocal

          Opposite  of the Reciprocal*  
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*The opposite of the  reciprocal is the slope of the perpendicular line.
GRAPHING LINES BY THE SLOPE INTERCEPT METHOD

Plot the y-intercept ( 0, b ) and then use the slope to plot further points.

Recall  slope as 
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To use this method, put the line in slope intercept form:  y = mx + b.

That is, solve for y.

STUDY THE EXAMPLES PRESENTED IN CLASS.

              Interpretations of Slope as an  (average)  Rate of Change

Let y = monthly cost of a phone bill, in dollars (The dependent variable)

and x = number of minutes spent talking on a phone (The independent variable)

(Notice the value of y, the cost, depends on x, the number of minutes.)

Graph and Interpret the following points ( x,y)

(0, 2)

(1,5)

(2,8)










The slope of this line is 
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Interpret the slope using words, numbers and units:

This means the cost of the phone bill increases by $3/minute,

(units of slope = units of the dependent variable/units of the 

independent variable)

or every one minute increase (change in x) will produce a $3

increase in cost (change in y).

Slope Word Problem

The value of a computer in the year 2001 is  $38,000. In 2005, it is worth

$30,000.  

(1) Assuming we have a linear relationship between the value of the computer and the year, form an equation relating the value of the computer to the year.  Put the equation in slope- intercept form

( y = mx + b)  and interpret the slope using words, numbers and units.

Hint: Form two points in the form (x,y).  Clarify which is the independent variable and the dependent variable, then find the slope.

Let y =

      x = number of years after 2000

The two points are (     ,        )  and  (     ,         ); the slope is 
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(2) How much will the computer be worth in 2008 ?

(3) In what year will the computer be worthless ?
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