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Chapter 6 Section 1	Graphs of Relations			Name: ______________________________
6.1 Student notes:

A graph is an effective way to show the relationship between two quantities. A constant rate of change is represented graphically by a straight line. The steepness of the line indicates the rate at which one quantity is changing in relation to the other.

[image: ]A steeper line indicates a faster rate of vertical change on the red line than on the blue line. This change may indicate an increase or a decrease.










A horizontal line means that there is no rate of change.
[image: ]


Every value on the horizontal axis is related to the same value on the vertical axis.




Not all relationships are represented by a straight line. A curve shows that the rate of change is not constant.
[image: ]



As quantity B increases, the increase in quantity A is gradual at first. It then becomes much greater.



[image: ]

As quantity B increases, the increase in quantity A slows until quantity A reaches a maximum value. Then, quantity A decreases.







When comparing two quantities, straight lines are used to indicate a constant change in the relationship. Curves are used when the rate of change is not constant. Horizontal lines are used if one quantity is not changing relative to a change in the other quantity.

[image: ]












Your Turn
[image: ]
1. The graph shows the speed of the boat that is pulling a wakeboarder. Describe what the boat is doing. 












2. Which graph best represents a person’s height as the person ages?
Explain your choice.

[image: ]










Investigate Describing and Sketching Graphs Work in pairs
1. [image: ] 
a) The graph shows the distance a rock climber is from the base of a cliff as time passes. Using the words climbing, resting, or descending, describe what the climber is doing during each segment shown. Explain your choice.









b) Is there more than one interpretation of the climber’s actions during the times indicated by segments AB, CD, DE, and FG?



c) For any section that you listed as “climbing,” how would you change the graph to show that the person is climbing faster? Explain your reasoning.




d) What would you add to the graph to show the climber’s return to the bottom of the cliff?




2. [image: ]Match each graph with a situation from the list.  Explain your choice. Suggest titles for each axis to show the quantities being compared.




a) the temperature of a cup of hot chocolate over time
b) a car accelerating to a constant speed
c) the distance a person walks during a hike
d) the height of a soccer ball kicked across a field



Homework: Read the examples #1- 3, on pages 271-273.  On pages 274-278, do questions #1-5, 10, 11, 15
Math 10C: Rate of Change- CBR Activity
Objective: To interpret and explain the relationships among data, graphs and situations.
Getting Started:
· In your designated groups, you will need a CBR, a cable and a TI calculator.
· Connect the CBR to your calculator- be sure to push firmly at both ends
· Now you will transfer a program called Ranger to your calculator.  To do this, you will push the following buttons on your calculator.
 Toggle to the right to highlight Receive
Enter
Link
2nd


Your calculator screen displays ‘Waiting…’
· Next open the pivoting head on the CBR, and press the transfer button that matches the kind of calculator you are using.  If you are using the TI-84+ or the Nspire, you will push the       
                                                                82/83

Button
· When the transfer is complete, the green light on the CBR flashes once, the CBR beeps once and the calculator screen displays ‘Done’
· If you have any difficulty with this, ask your teacher for help. It should not take longer than 30 seconds.

Running the Program:
· You will find the program for this activity by pushing the following buttons:
PRGM
1. RANGER
Enter
prgmRANGER
Enter
Enter
Enter
Toggle down to highlight
1: METERS
Enter
Toggle down to highlight
1: Distance Match
Enter
Toggle down to highlight
3: Applications







The calculator screen will display
	TRY TO MATCH THE GRAPH ON THE NEXT SCREEN
Before you press start/enter, draw a sketch of the graph (next page)
The calculator screen will display a graph that you will have to try and match by holding the CBR and moving towards and away from a wall. 
 Make a copy of the graph and answer the following question about the graph before you push enter.
Be sure to label both axis and the scale.
There are 3 separate sections to each graph.  Show the 3 sections clearly. 





1. For your first graph, how far from the CBR do you think you should stand to begin? __________
Press Enter when you are ready and the CBR will start to tick.  Move towards or away from the wall adjusting your speed to try to match the graph given. 
If you think you can improve on the match, you may try a second time on the same graph by pushing 
Enter
1: SAME MATCH
Enter

Have each person in the group try to match the graph.  Max of two tries per person or you will run out of time.
Before going on to the second graph, answer the following questions:
2. Should you walk forward or backward for a segment that slopes up? _______ Why?________________________________________________________
3. What should you do for a segment that is flat?  ___________ Why? ________________________________

Once each person in the group has had a try matching the first graph, choose a new graph by pushing the following buttons:
Enter
2: NEW MATCH
Enter


Make a copy of the Second graph shown on the screen before trying to match the second graph.  Don’t forget the axis and scale.





Look at the entire graph and answer the next two questions.  There are 3 sections to your graph.
4. Should you walk forward or backward for a segment that slopes down? _____________ Why?____________________________________________________________________
5. For which of the three segments on your graph will you have to move slowest?___________________ Why? ________________________________________________________

Now press enter and try to match the second graph.  Then answer the next two questions.
6. In addition to choosing whether to move forward or backward, what other factors entered into matching the graph exactly? _____________________________ _______________________________________________________________
7. What physical property does slope or steepness of the line segment, represent? _______________________________

8. How far did you actually walk? ________________________

· Once you are comfortable with the rate of change of the distance match application your group may want to try the velocity match application.  Simply choose option 3: applications and then 1: meters and finally 2: velocity match.  Keep in mind that for these graphs the x-axis is still time but the y-axis is now velocity.

· A final challenge will be for your group to create a motion which the class may analyze.  Choose 4:main menu and then 1:Setup/sampleMAIN  MENU           		   START NOW
REALTIME:		NO
TIME (S):		35
DISPLAY:		DIS
BEGIN ON:		ENTER
SMOOTHING:		NONE
UNITS:			METERS




Set the CBR in a secure position( on a student table)  and create your motion.  Remember you can only move towards and away from the CBR.  The CBR cannot record a sideways motion.
Once you have finished the activity, be sure to choose 5:Quit from the options menu to properly leave the CBR.
Then return all equipment back to the box.

All groups must be in the class seated and ready to analyze the activity by ____________.



6.2 Linear Relations
Relations
A relation can be presented in a variety of ways. For example,

Words 
Three times the length of your ear, e, is equal to the length of your face, f, (from chin to hairline).

Equation
f = 3e 

Ordered Pairs								Graph
(4, 12), (4.5, 13.5), (5, 15), (5.5, 16.5), (6, 18), (6.5, 19.5)
[image: ]
Table of Values		
	Ear Length, e (cm)
	Face Length, f (cm)

	4
	12

	4.5
	13.5

	5
	15

	5.5
	16.5

	6
	18

	6.5
	19.5



Linear and Non-Linear Relations

There are a number of ways to determine whether a relation is a linear relation or a non-linear relation.
[image: ]
[image: ]linear relation
•  


non-linear relation
• 



[image: ]You can determine whether a relation is linear or non-linear from a table of values. In linear relations, 
values of y increase or decrease by a constant amount as values of x increase or decrease by a 
__________________________________    . Horizontal and vertical lines are exceptions.



When a linear relation is written as an equation, ___________________________________________
Linear Relations				 Non-Linear Relations
x = 7 					2x + y2 = 6

3m + 2n = -12 				h = k3


				 xy = 3


Discrete or Continuous Data


A graph of __________________ can only show points because the values in between them have 
no meaning. A graph of _______________________ is a solid line or curve.

discrete data
• _____________________________________________________________________________________


continuous data
• _______________________________________________________________________________________


For example, a relation is defined by the set of ordered pairs {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5)}.

[image: ]There are only five data points in the relation.  __________________________________. 

The graph has five unconnected points. 

[image: ]

For the relation defined by the equation y = x, there are an infinite number of possible ordered pairs. The points (1, 1), (2, 2), (3, 3), (4, 4), and (5, 5) satisfy this relation. So do many other points such as and (-3.6, -3.6).
__________________________________________________________.

 On a graph, you show an infinite set with an unbroken, or continuous, line. 


Independent and Dependent Variables

In a relation with two variables, one is the independent variable and the other is the dependent variable.

independent variable
• the variable for which values are selected  __________________________________________________

dependent variable
• the variable whose values depend on those of the independent variable _______________________________
[image: ]

When a relation is expressed as a table of values, the values of the  independent variable are listed in the ___________________. The values of  the dependent variable are listed in the ___________________________.

[image: ]
When a relation is expressed as a graph, the values of the dependent variable 

are plotted along the vertical axis. The values of the independent variable are 

plotted along the horizontal axis.


Example 1 Describe a Relation in a Variety of Ways

The Canadian National Frog Jumping Championship is part of Les Folies Grenouilles. This annual festival is in St-Pierre-Jolys, MB.  The first champion, a frog named Georges, jumped a distance of just over 2 m in a single leap. Assume that Georges could maintain a distance of 2 m on every jump and that the total distance travelled from the start is measured after every jump. Consider the relationship between the number of jumps Georges takes and the total distance the frog travels.

a) Identify the relationship as linear or a non-linear. Explain how you know.
b) Create a variable to represent each quantity in the relation. Which is the dependent variable? Which is the independent variable?
c) Create a table of values for this relation. What are appropriate values for the independent variable?
d) Create a graph for the relation. Are the data discrete or continuous?


Solution












Example 2 Determine Whether a Relation Is Linear or Non-linear

Consider each relation. Determine whether the relation is linear.
Explain why or why not.

a) the relation described by {…, (-9, -10), (-7, -5), (-5, 0), (-3, 5), (-1, 10), …}








b) [image: ]The graph shows the relationship between the amount, A, of a radioactive isotope present and the age of a rock sample over time, t, in years.










c) the relation described by the equation  m - 17 = 0.8n



















Homework: Page 287 #1-5, 7, Ch #11


Lesson 6.3 	Domain and Range
When comparing two quantities, the words domain and range are used.

Domain _______________________________________________________________________________

Range _________________________________________________________________________________

In a set of ordered pairs, values for the domain are the ___________________ of each pair. Values for the range are the ___________________________. 
On a graph, values of the domain are plotted along ________________________. Values of the range are plotted along the _____________________________.

There are a variety of ways to express the domain and range of a relation.
• Words can be used to describe ____________________________________________________________ 
For example, the domain is the set of all real numbers between 0 and 10, inclusive. The range is the set of all real numbers greater than 20.
• Number lines ________________________________________________________________.

 For example, this number line represents all numbers between 0 and 10, inclusive.

[image: ]The solid circles at 0 and 10 indicate that these points are included.

This number line represents all numbers greater than 20.

[image: ]The open circle at 20 indicates that the value 20 is not included. The arrow pointing to the right indicates that there is no upper limit.

This number line represents the discrete list of numbers -2, 0, 4, 8, and 10.

[image: ]

[image: ]A list is a useful way to give ______________________ for discrete data when there are not many numbers in the set.  For the relation (0, 0), (1, 5), (3, 7), (5, 7), the domain is {0, 1, 3, 5} and the range is {0, 5, 7}.

Set notation is a formal mathematical way to __________________________________________.


Example 1 Determine the Domain and Range From a Graph

For each graph, give the domain and range. Use words, a number line and set notation

[image: ]Solution
a) From looking at the graph, you can see that the smallest value for x is -6. The largest value for x is up to, but not including, 3.
The smallest value for y is down to, but not including, -4. The largest value for y is 5.











[image: ]b) From looking at the graph, you can see that the smallest value for x is 1. The largest value for x is 7. The smallest value for y is -3. The largest value for y is 3.










Your Turn
For each graph, give the domain and range using words, a number line and set notation.
[image: ][image: ]














[image: ]Example 2 Domain and Range for a Situation

The Great Wheel is being built in Beijing in the People’s Republic of China. When finished, it will be the largest Ferris wheel in the world. The wheel will have a diameter of 193 m and will reach a maximum height of 208 m.
The graph shows a rider’s height relative to the ground for a 20-min ride through one rotation.

a) What are the values of points A, B, C, and D, and what do they represent?

b) What are the domain and the range of the graph?

[image: ]











[image: ]
Example 3 Domain and Range for Discrete Data
Caitlin is marking time for some music by clapping on the first beat of every bar. The table of values and the set of ordered pairs show the relationship between the total number of beats and her total number of claps. Give the domain and range of the relation using words and a list.


[image: ]














Homework Page 301 #1-6 omit 4b, 8, 9
6.4 Functions
Recall: A relation is an                                   between two quantities which can be written in words, as an equation, as ordered pairs, as a table of values or as a graph.
Functions 	 Relations that always have                                                   for each                                   .
		 Relations that have a unique                          value for every                          value.
[image: ]
[image: ]







With your partner discuss how you can tell:
· Which tables of values are functions and which are not. ______________________________
· Which ordered pairs represent functions and which do not. _____________________________
· Which graphs represent function and which do not. _________________________________

The Vertical Line Test
Functions are a one-to-one relation. With this idea in mind, if we think of each independent (input) value as the x values, then we are on the lookout for x values which map to two y values. 
One method to identify graphs as functions or just relations is to                    across with vertical lines. If at any point the graph (or points) touch a vertical line twice, the graph is                                     .
E.g.			E.g.			E.g.			E.g.			E.g.

[image: ]




[image: C:\Documents and Settings\Dustin\Local Settings\Temporary Internet Files\Content.IE5\3TY40Y4S\MC900432587[1].png]

Function Notation
Recall: Relations represent an                                 between two quantities.
E.g. The more sunlight there is, the warmer it is.
What two quantities are described in this example?                                 and                                   .
	Which one depends on the other?                                       depends upon                            .
	Mathematicians say that                                      is a function of                               .
	There is a notation for writing functions:

	Temperature is a function of sunlight.

	Variable to represent independent value
	

	Variable to represent dependent value
	

	Notation
	

	Read as
	OR





[image: C:\Documents and Settings\Dustin\Local Settings\Temporary Internet Files\Content.IE5\TOAA5R0H\MC900433960[1].png]

E.g. Mark is buying a pizza. If he’s the only person it costs $20. If he has a buddy it’s $10 each. 
     If he has two buddies it’s $6.67 each. If he has three buddies it’s $5.00 each and so on.
What two quantities are described in this example?                                        and ________________.                                       .	Which one depends on the other?                                       depends upon                                               . 
	Mathematicians say that                                     is a function of                                             .




	There is a notation for writing functions:

	Example: Cost is a function of the number of people.

	Variable to represent independent value
	

	Variable to represent dependent value
	

	Notation
	

	Read as
	OR








The expressions  and  lack meaning. The rule that defines the association between the variables needs to be included to have function notation.

E.g. Consider the number of shoes in the room. The number of shoes is a value that is dependent upon another quantity,                                                                               . What would be a rule to determine the number of shoes in the room?


2

State the dependent and independent variables.

Write the relationship as a formula
State the variables as a function

Write the relationship in function notation


	Hours Worked
	3
	4
	5
	6
	7
	8

	Income
	$27.60
	$36.80
	$46.00
	$55.20
	$64.40
	$73.60




E.g. Consider the amount of money Bob gets paid. This money is called income. 



17

State the dependent and independent variables.
Write the relationship as a formula
State the variables as a function
Write the relationship in function notation

E.g. Consider the surface area of a cube. 


38

State the dependent and independent variables.
Write the relationship as a formula
State the variables as a function
Write the relationship in function notation

One convenient way to think of function notation is that it takes the place of the dependent variable. This means that we can graph functions the same way we graphed any other relation. f(x) is another way of writing y.


Skye has a cell phone plan for a monthly fee of $20 plus 15¢ for each text message to or from a number not on a list of favourites. Skye’s monthly bill can be modelled by the relation C = 0.15n + 20, where C is the total charge, in dollars, and n is the number of additional text messages.
[image: ]a) Write the relation in function notation.


b) Make a table of values. Graph the function if Skye sends up to four additional text messages.  Graph the function.
	n
	C(n)

	0
	

	5
	

	10
	

	13
	

	15
	

	150
	







c) If Skye’s cell phone bill for a certain month is $22.25, how many additional text message charges are there?



The most common notation is to use f to represent a function but other variables can be used.  


For example, given f(x) = 3x-2,

Determine f(5)						Determine f(-3)





Determine x, if f(x)=13




Your Turn

Given ,
a) 
Determine 


b) 




Homework: Page 311 #1–7, 8, 10abc, 14, 15, 17, 18
6.5 Slope
[image: ][image: ][image: ]Some roofs are steeper than others. Steeper roofs are more expensive to shingle.





The steepness of a roof is measured by calculating its pitch or slope.



				

The rise _______________________________________________________________

The run _______________________________________________________________

For each roof above, we count units to determine the rise and the run.
For Roof A			 For Roof B 			For Roof C










Roof C is the _____________ because its slope is ___________________.
  
Roof B is the _______________ because its slope is _________________.


Slope
• the ratio of the vertical change, or rise, to the horizontal change, or run, of a line or line segment
• not expressed with units






m is the variable used for slope and Δ is a symbol used to indicate change. The expression Δy is read as “delta y.”
[image: ][image: ]
A line or line segment that rises from left to right has ___________________________


A line or line segment that falls from left to right has ____________________________

[image: ]


[image: ]









_____________________________			_____________________________

_____________________________			_____________________________


Developing a formula to determine the slope of a line























[image: ]Example 1 Classify the Slope of a Line

The North Shore in Vancouver is popular for hiking and biking.  Bridges and stunt structures on trails are complex and often extremely challenging. They have a huge variety of slopes. Classify each slope marked on the photographs as either positive or negative.



[image: ]
Your Turn
Classify the slope of each line segment as positive, negative, zero or undefined.







Example 3 Determine the Slope of a Line Segment
What is the slope, m, of each line segment with the given end points?
[image: ]
a) S(-3, 6) and T(5, 2)
b) H(4, 3) and K(4, 8)
c) M(-9, -7) and N(-1, -7)

Solution
Method 1: Use a Graph
Plot the points on grid paper. Count the rise and run.
a) Plot the points (-3, 6) and (5, 2).


Recall that a line that falls from left to right has a negative slope.


Method 2: Use the Slope Formula
Label the points and substitute into the formula.
a) S(-3, 6) T(5, 2) or T(5, 2) S(-3, 6)







b) H(4, 3) K(4, 8)					c) N(-1, -7) M(-9, -7)



[image: ]Your Turn
a) Use a graph to determine the slope of the line segment with endpoints P(-5, 6) and Q(1, 10).

b) Use the slope formula to determine the slope of the line segment with endpoints W(2, -2) and X(-5, 5).










Example 4 Use Slope to Graph a Line

The point (-3, 2) is on a line that has a slope of . List three other points on the line. Graph the line.
[image: ]

Move down 6 units and right 8 units from the point (-3, 2).
What do you notice?
Explain.






[image: ]

Your Turn

The point (-6, 1) is on a line that has a slope of .  List three other points on the line and graph the line.












Example 5 Slope as a Rate of Change

The Brentwood Regatta in Mill Bay, BC, is the largest junior rowing regatta hosted by a single school in North America. The races are all 1500 m in length. The graph shows the approximate times at the 500-m mark and the 1000-m mark for one of the boys’ races. Determine the average rate of change for this portion of the race.

[image: ]


Solution
The slope of the line segment gives the ratio of the change in distance to the change in time. For this portion of the race,


























Homework Page 325 #1, 2, 3-4 (odd letters), 5, 6, 8, 10, 13 ch 14, 16


Lesson 7.1 Slope –intercept form
To write the equation of a straight-line graph, you can use the following two constants:

the rate of change or slope, m  and  the y-intercept. If (0, b) is the point where the line crosses the y-axis, then b is the y-intercept.


The equation of a non-vertical straight-line graph can be written in slope-intercept form.             The equation is y = mx + b, where m represents the slope () and b represents the y-intercept.

For each table of values below, determine the slope (m) and the y-intercept of the line containing the points.  Then write the equation of the line in y = mx + b form.  Finally, graph the line using calculator technology. 

[image: ][image: ]
























[image: ]
Example 1 Write the Equation of a Line in Slope-Intercept Form

a) What are the slope and y-intercept of the line shown in the graph?



b) Write the equation of the line in slope-intercept form,
 y = mx + b.

c) Use graphing technology to check your equation.
[image: ]Your Turn
a) What are the slope and y-intercept of the line shown in the graph? 



b) What is the equation of the line in slope-intercept form, y = mx + b?



c) Use graphing technology to check your equation.



[image: ]Example 2 Convert an Equation to Slope-Intercept Form
A students’ council rents a portable dunk tank as a fund-raising activity. Students pay for the chance to hit a target with a ball and dunk a teacher into a tank of water.

The relationship between the number of balls thrown, x, and the profit, y, in dollars, may be represented by the equation
3x - 2y - 600 = 0.

a) Rewrite the equation in slope-intercept form.
Solution


b) State the slope of the line. What does the slope represent?
 Solution


c)  Identify the y-intercept. What does it represent?
Solution


d) The break-even point is the point at which the money raised equals the money spent. How many balls must the students sell to reach the break-even point?
Solution
At the break-even point, students do not make or lose money. So, the profit is zero.
Substitute y = 0 into the equation and solve for x.





[image: ]Example 3 Model and Solve a Problem Using an Equation in Slope-Intercept Form

Submarines must withstand tremendous pressure exerted on all sides by the water. The table shows the linear relationship between pressure and water depth.
[image: ]


a) Sketch a graph of the data.
Solution
[image: ]
b) What is the slope of the line? What does it represent?
Solution





c) Determine the value of the parameter b. What does this value represent?





d) Write an equation that models the relationship between pressure, P, in kilopascals, and water depth, d, in metres.  Express the equation in slope-intercept form.

Solution





e) The deepest point on Earth is Challenger Deep in the Mariana Trench. This trench is located in the Pacific Ocean. In 1960, the research submarine Trieste reached the bottom of Challenger Deep. At this depth, the walls protecting the two crew members had to withstand a pressure of 109 300 kPa. What is the approximate depth of Challenger Deep?

Solution





Homework: Page 349	 Odd letters for  #1,3,5, 6, 8, 9, 10, all letters for #13, ch 19
7.2 General Form of a Linear Equation
General form
• the equation of a line in the form Ax + By + C = 0, where A, B, and C are Integers, and A and B are not both zero. By convention, A is a whole number. This means that A will always be positive.

x-intercept
• the x-coordinate of the point where a line or curve crosses the x-axis
• the value of x when y = 0

Investigate Intercepts and General Form

Your teacher will give you each a card.  Find your partners by finding two other students who belong to your Line Set: slope , y-intercept and graph.  Sit together and answer the following questions.

Leora quenches her thirst after a soccer game by drinking a large glass of water at a constant rate. The following straight-line graph shows how the volume of water in the glass changes with time.

[image: ]

1. Identify the domain and range in this situation.
2. Identify the slope of the line segment. What does the sign of the slope mean? What does the slope represent?
3. What is the y-intercept of the line segment? What does the y-intercept represent?
4. a) What is the equation of the line in slope-intercept form?
b) Rearrange the terms in the equation so that the right side is zero. This is the general form of an equation.
5. a) Identify the x-intercept of the line. What does the x-intercept represent?
b) Write the coordinates of the x-intercept and the y-intercept.
The general form of a linear equation is Ax + By + C = 0, where A, B, and C ________________, and A and B are ___________________________.

The slope-intercept form of a linear equation is y = mx + b, where m represents the ___________ and b represents  the _______________.
 
You can convert a linear equation from one form to another by applying the rules of algebra.



The x-intercept of a line is the x-coordinate of the point where the line crosses the ___________. 
The y-intercept is the y-coordinate of the point where the line crosses the _________________. To sketch a linear equation, you can draw a line joining the intercepts, (x, 0) and (0, y).

The line in the graph below has an x-intercept of 1 and a y-intercept of 2.

[image: ]









Example 1 Convert an Equation to General Form

Rewrite the equation  in general form, Ax + By + C = 0.

Solution
				












Your Turn

Rewrite the equation  in general form.










Example 2 Sketch a Graph Using Intercepts
For the linear equation 2x - 3y - 6 = 0,
a) state the x-intercept of a graph of the equation
b) state the y-intercept
c) use the intercepts to graph the line

Solution
a) To determine the x-intercept, substitute y = 0. Then, solve for x.

[image: ]


b) To determine the y-intercept, substitute x = 0. Solve for y.



c) Locate the points (3, 0) and (0, -2) on the grid. Then, draw a line passing through these points.


Your Turn
Consider the linear equation 4x + 5y - 20 = 0.
a) [image: ]What is the x-intercept of a graph of the equation?



b) What is the y-intercept?



c) Use the intercepts to graph the line.


Example 3 Identify Intercepts of Horizontal or Vertical Lines
Sketch each linear relation and identify the intercepts.
Then, state the domain and range.
a) y - 3 = 0

[image: ]Solution
a) The equation y - 3 = 0 can be written in slope-intercept form as y = 0x + 3.
The graph is a horizontal line with ___________
The line crosses the y-axis at _________________
The y-intercept is 3. There is _______________
The domain of the line y - 3 = 0 is ______________
The range of the line is __________


[image: ]b) x + 4.5 = 0
The equation x + 4.5 = 0 expressed in general form is  x + 0y + 4.5 = 0. The coefficient of y is zero.

The value of x is ________________
The graph is a vertical line and crosses the x-axis at ___________
The x-intercept is -4.5. There is ____________________.
The domain of the line x + 4.5 = 0 is ___________
The range of the line is __________________


[image: ]c) y = 0
The equation y = 0 is a horizontal line, which represents the entire x-axis. 
The graph always intersects the x-axis. Therefore, there are ______________________________________________
The y-intercept _____________
The domain of the line y = 0 is _______________
The range of the line is _____________





Your Turn
Sketch each linear relation and identify the intercepts.  What are the domain and range for each relation?
a) x - 3 = 0
b) x = 0
c) y + 2 = 0
















Homework:  Page 365 #1, 2 and 3(odd letters), 4-7, 11, 12, 14, ch 15, 16.
Lesson 7.3 Slope-Point Form of an Equation of a Line



[image: ]The slope of a non-vertical line can be determined using .  If (x1, y1) is one point on the line, then (x, y) could represent any other point on the line. Substitute the coordinates of these two points into the slope formula, .  The slope of the line could be written as 


Multiplying both sides of the above equation by (x - x1) gives






This equation is called the slope-point form of a non-vertical line through point (x1, y1) with slope m.
The slope-point form is commonly written as y - y1 = m(x - x1).


It is more commonly written as 


Example 1 Write the Equation of a Line Using a Point and the Slope

a) Use slope-point form to write an equation of the line through (-2, 5) with slope -3.
b) Express the equation in slope-intercept form, y = mx + b.
c) Graph the linear relation using technology.

Solution
a) Substitute -3 for m and the coordinates of the point (-2, 5) for (x1, y1).




b) To express the equation in slope-intercept form, isolate y.



Your Turn
a) Use slope-point form to write an equation of the line through (3, -4) with slope 2. Sketch a graph of the line.




b) Express the equation in slope-intercept form, y = mx + b.  Sketch a graph of this line.




Example 2 Determine the Equation of a Line Using Two Points
a) Use slope-point form to write an equation of the line through (3, -4) and (5, -1).
b) Sketch a graph of the line.
c) Rewrite the equation in general form, Ax + By + C = 0.

Solution
a) Points on the line are given. So, you need to determine the slope. Use the two given points, (3, -4) and (5, -1).






In slope-point form, substitute for m and the coordinates of either point (3, -4) or point (5, -1) for (x1, y1).


Using (3, -4) for (x1, y1), 						Using (5, -1) for (x1, y1),







[image: ]
[image: ]b)












c) Express  in general form.				Express  in general form.











Your Turn
Use slope-point form to write an equation of the line through (-5, 2) and (-2, 1). Explain your steps. Then, write the equation in general form, Ax + By + C = 0.











































Homework Page 377 #1-3 odd letters, 4, 5-6 odd letters, 11, 12, 14, 15, 16.



7.4 Parrallel and Perpaendicular Lines
Definition: Parallel – two lines in the same                       which never                             .
Definition: Perpendicular – two lines that                             at                                       to each other.

E.g. Draw line  parallel to , then draw line  perpendicular to.







[image: ]



[image: ]












All pairs of lines (or linear relations) fall into one of three categories:
	Either their slopes are                       and the lines are                            .
	Or their slopes are                                                  and the lines are                                     .
	Or slopes are not directly related so the lines are                         parallel or perpendicular.

Example 1   Identifying Parallel and Perpendicular Lines[image: ]



Your Turn

Determine whether the lines in each pair are parallel, perpendicular or neither.
[image: ]




Example 2   Write an Equation Involving a Parallel Line
a) 
Write the equation of a line that is parallel to and through (1, -6). Express the equation in slope-intercept form.





b) Write the equation in general form.




c) Use technology to verify that the lines are parallel.

Your Turn


Write the equation of a line that is parallel to  and passes through . Express the equation in slope-intercept form and in general form. Use technology to verify that the lines are parallel.




Example 3   Write an Equation Involving a Perpendicular Line


Write the equation of a line perpendicular to with an x-intercept of 9. Express the equation in slope-intercept form and in general form.









Your Turn


A line is perpendicular to and passes through (8, -6). Write the equation of the line in either slope-intercept form or general form.
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