Algebra I

Unit 10: 
 Linear Inequalities and Graphing Systems
Name: ____________

Date: _____ Period: _____

[image: image159.png]Profit per Board Sold ($)
Surfboard 150

Wakeboard 100




[image: image2.emf]
[image: image3.emf]
[image: image4.emf]
Solving Systems by Graphing Notes Continued
Solving a system of equations means to find











Steps to solving a system by graphing.

1.
















2.
















3.















4.















Examples:
Graph and find the solution to the given equations.

a.
2x – 3y = 24





b.
x + y = 3





2x + y = 8






2x + 2y = 2
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c.
2x + y = 2





d.
5x − 4y = -6 





2y = -4x + 4






7x − y = 10
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e.
2x – 3y = 24





f.
x + y = 3





2x + y = 8






2x + 2y = 2
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Solving Systems by Graphing Notes Continued

Graph each set of equations below. Put both graphs on the same graph and be as precise as possible. You may need to count your slope a couple of times. 

	a. 
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	c. 
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	c. 
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	solution(s): _______________

	solution(s): _______________

	solution(s): _______________


	classification:


	classification:


	classification:




Complete the table for the graphs of two linear equations. 

	Description of Lines
	What does the graph look like?
	How many points of intersection?
	Equal Slopes?

(yes/no)
	Same y-intercepts?

(yes/no)

	intersecting
	
	
	
	

	parallel
	
	
	
	

	coinciding
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Solving Systems by Graphing Practice

Graph each system of equations on the grid provided.  State the solution to each system.

1.
y = x + 2
________



2.
x + y = 0
________


y = -x + 4






x – y = 4
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3.
y = -3x + 1
  _______



4.
2x – 6y = 0  ________


y = - 3x + 7






3y – x = 0
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5.
x – y = 7
________



6.
x + y = 6
________


3x + y = 1






3y – x = 6
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7.
2x + y = 3
________



8.
4y – 3x = 12  ________


3y = x – 12






y + 2x = -8
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9.
y = -x + 4
________



10.
y + 3x = -2
  ________


y = -3/5x + 2






2y – 3x = 14
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11.
2x + 3y = 4  ________



12.
x – 2y = 1
________


x – y = 7






2x – y = 8
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What Were the Headlines After a Mad Scientist Trained Two Eggs to Attack a Candy Store With Sharp Sticks?

Solve each system of equations below by graphing.  Cross out the box containing you answer.  When you finish, print the letters from the remaining boxes in the spaces at the bottom of the page.

1.
y = ⅔x – 1 
________



2.
y = ½x – 3 
________


y = -x + 4






y = 3/2x – 1 
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3.
y = -2x + 1
  _______



4.
y = 2x

  ________


y = x – 5 






x + y = 3
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5.
x + y = 0
________



6.
x = 3 – 3y 
________


3x + y = -4






x+ 3y = -6
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7.
x + 2y = -4
________



8.
y = -2

  ________


4y = 3x + 12






2x – 5y = 20
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9.
4x + 3y = -15
________





y = x + 2
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Solving Linear Systems by Graphing
Name



Date ________________ Period 

Security Systems
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Two small shopping centers are considering 

an up-grade of their security systems.  Two providers submit bids for the work.

· Hi-Alert Security will charge $400 for equipment installation and then $25.00 per day to monitor the system and respond to alerts.

· U-R Safe will charge only $200 for installation of their equipment, but $50.00 per day to monitor the system and respond to alerts.

Assuming that the two services are both reliable and capable, the choice comes down to cost.

1. Write two equations that will show how costs for each service are a function of the number of days covered by the proposed security contract.

[image: image150.png]y>x-—17
3x + 6y <12



          Hi-Alert

[image: image151.png]y<x+1



          U-R Safe

2. Which company do you think offers the best price?

3. 
How would you decide which company to use?

[image: image20.emf]
1. Which line above represents Hi-Alert Security and which line represents U-R Safe?

How do you know?

2.  For what contract length will Hi-Alert Security and U-R Safe cost the same, and what will that cost be?

3.  For what contract length will Hi-Alert be cheaper than U-R Safe?

      4.  For what contract length will Hi-Alert security costs be less than $6000?

5.  What is the cost of a one-year security contract with U-R Safe?

6.  What change in the per-day charge by U-R Safe would make their bid lower than Hi-Alert Security for 500 days, but maximize their income?

Palace Bowling Lanes vs Strike Em’ Out Bowling.  

  Michael wants to go bowling with some friends.  Palace Bowling Lanes charges $4 a game plus an initial $8 for shoe rentals.  Strike Em’ Out Bowling $5 a game plus an initial $3 for shoe rentals.  . 

A. Fill out the table to see after how many games the charge at both places would be the same.

	Games
	1
	2
	3
	4
	5
	6

	Palace Bowling


	
	
	
	
	
	

	Strike Em’ Out Bowling
	
	
	
	
	
	


B. Write an equation showing after x games what would the cost be for Palace Bowling.

C. Write an equation showing after x games what would the cost be for Strike Em’ Out Bowling.
D. Graph the two equations to see at what point the cost would be the same
[image: image21.emf]
E. Which Bowling alley do you feel offers customers the better deal?
Music 2 You vs Music Galaxy.  

Sarah got an iPhone for Christmas. She wants to download some songs.  Music 2 You charges $2 per song plus an initial $10 membership fee.  Music Galaxy charges $3 per song plus an initial $6 membership fee.  . 

A. Fill out the table to see after how many games the charge at both places would be the same.

	Songs
	2
	4
	6
	8
	10
	12

	Music 2 You 
	
	
	
	
	
	

	Music Galaxy
	
	
	
	
	
	


B. Write an equation showing after x songs what would the cost be for Music 2 You

C. Write an equation showing after x songs what would the cost be for Music Galaxy

D. Graph the two equations to see at what point the cost would be the same
[image: image22.emf]
E. Which Music Company  do you feel offers customers the better deal?
INTRO Systems of Equations



         Name_______________________

Group Exploration:  Solo-Team-Class

                    Date_________Period __________
Beach Umbrellas

Two umbrella rental companies decide to change their deal.  Surfside Rentals rents umbrellas for $3.50 an hour plus a deposit of $20.00.  Beach Bums rents umbrellas for $7.00 an hour with a deposit of $6.00.  

1)  Write an equation for Surfside Rentals.






2)  Write an equation for Beach Bums








3)  Make a table to show the relationship between the number of hours for the rental and the cost of the rental for each business.



Surfside Rentals




Beach Bums
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4) Use the table or equation to graph both equations.  Use a straight edge.  Label the lines and the axes.
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Linear Systems Practice

          

Name_______________________



                                         


 Date________Period __________

Alvin walks 1.5 meters per second and Theodore walks 1 meter per second with a 45 meter head start. There are many different strategies you could use to determine who is ahead at any given time.  Some are more efficient than others.  Here are three:

1.
Make a table showing time and distance data for both brothers.

2.
On the same set of axes, graph time and distance data for both brothers.

3.
Write an equation for each brother showing the relationship between the time and the distance from the starting line.

1.
Write an equation for each brother showing the relationship between the time and the distance from the starting line.


Alvin ____________________
Theodore ____________________

2.
Make a table showing the distance each brother is from the staring line at several 

different times during the first 40 seconds.

	Time

(seconds)
	Theodore’s distance from

starting line (meters)
	Alvin's distance from

starting line (meters)

	0
	
	

	10
	
	

	20
	
	

	30
	
	

	40
	
	


3.
On the same set of axes, graph the time and the distance from the starting line for both brothers.  Label your axes.  Label the lines:  “Alvin” and “Theodore”.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	




4.
How far from the starting line will Alvin overtake Theodore? 

5.
After how many seconds will Alvin overtake Theodore?

6.
After 3 seconds into the race, who will be ahead and by how much?

7.
How far will Theodore be from the starting line when Alvin has walked 10 meters?

8.
Which graph is steeper?

9.
How can you determine which of the two lines will be steeper from their tables and from their equations?

10.
At what points do Alvin’s and Theodore’s graphs cross the y-axis?  What do these points mean in terms of the race?

11.      At What point would Alvin and Theodore be the same point from the finish line?
[image: image24.emf]
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Recall that we have explcred inequalities that satisfy problem situations. For this
reason, the domains have been limited to positive integers. Ncow, graph an inequality
whose domain is all real numbers.

« Graph the line representing the equation y = x + 3. Solutions of y > x + 3 include
points on the line y = x + 3, so show the line as solid.

a Consider the following:
Would the point (2, 7) satisfy the inequality?

Would the point (1, —3) satisfy the inequality?
Would the point (8, —-2) satisfy the inequality?
Would the point (1.5, 7.25) satisfy the inequality? »
» Clearly the points that satisfy this inequality fall the line.

» How many solutions are there to this inequality?

e \Whatis the domain of this inequality?

e Shade the entire region which represents the solutions to the inequality.





Graphing Linear Inequalities

Symbol Review

<  







 (  








>  







 (  








How do you graph a linear inequality?

1.
















2.
















3.
















4.
















5.
















Reminder: 
 Sometimes the symbol has to flip!!!
When does this happen?










How do I know when to use a solid or broken (dotted line)?

solid indicates  












​

broken indicates














How do I know how to shade?
For y = 

<  







 (  







>  







(  






How do I know if I shaded correctly?

Check your answer

Pick any point in your solution region (shaded area) and plug the x and y values into the original inequality.

If you answer is true/right ___________________________________________________________

If your answer is false/wrong  ________________________________________________________

Graph the following examples:


m =


b =




type of line ?






shading direction?





Check answer?



m = 

 b =



type of line?






shading direction?




Check answer?






m = 

 b =



type of line?






shading direction?




Check answer?

Example 4:  y > -3/4x -2

m = 

 b =


type of line?





shading direction?




Check answer?




Example 5:  y > -3

m = 

 b =


type of line?





shading direction?




Check answer?


Example 6: x < 5

m = 

 b =


type of line?





shading direction?




Check answer?
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Graphing Inequality Practice
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Graphing Two Variable Inequalities

Name__________________________

Homework






Date________________ Period _____

1. raph the line associated with y ( 1.5x ( 2.  Plot each point on the graph.  Determine whether each given point is part of the solution to this inequality.  


a. (2, 1)
b. ((3, (1)


c. (4, ( 4)
d. (1, 0.5)

2. Write an inequality for each graph.

a. 

  
b. 




c. 



 

d. 

  
e. 




f. 



 











3. Graph each inequality on the coordinate plane.  Think about whether the line should be solid or dashed.  

a.  y  ( 
[image: image37.wmf]3

2

 x + 4
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[image: image38.wmf]4

3

x ( 2
c.  y  ( 3x + 2

d.  y  ( (2x
e.  y  (  ( x + 3
f.  y  ( x

g.  x  (  (0.5
h.  y ( (2.5
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Linear Inequalities Word Problem Notes
John is working as a lifeguard.  His first paycheck was $96.00.  He wants to buy additional guardsuits and guard t(shirts.  The swim shop is having sale.  T(shirts are $6 each, including tax. Guard suits are $12 each, including tax.  John can only spend money from his paycheck.  The maximum number of items that can be purchased at the sale price is ten. Write an inequality that describes the possible situation. Graph the inequality.

[image: image40.emf]
A local scout troop and their leaders are going to the zoo.  .  They can spend no more than $45.  Admission is $6.00 for adults (a) and $3.00 per child (c). Write an inequality that describes the possible situation. Graph the inequality.

[image: image41.emf]
To compete in a musical competition, you need to perform  musical pieces whose combined duration is no greater than 60 minutes. If piano pieces are 5 min and violin pieces are 10 min. Write an inequality that describes the possible durations x and y (in minutes) of the pieces. Graph the inequality.

[image: image42.emf]
You tutor Spanish for $15 per hour and French for $10 per hour. You want to earn at least $100 per week. 

A. Write an inequality that describes your goal in terms of hours spent tutoring Spanish and hours spent tutoring French.

B. Graph the inequality. Then give three possible combinations of hours that meet your goal.

[image: image43.emf]
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Solving and Graphing Two Variable Name
inequalities Activity Date Period

My veterinarian charges $20 for a check-up and the appropriate shots for each dog she sees.
She charges $25 for similar work for each cat. How many dogs and cats should she schedule
if she needs her income to be at least $350 from these appointments?

L. Let x represent the cost for a check-up on a dog. Write an expression for the cost for a
check-up on a dog.

2. Let y represent the cost for a check-up on a cat. Write an expression for the cost for a
check-up on a cat.

3. Write an inequality that represents the amount of

dogs and cats that can have check ups for under
$350.

4. Graph the inequality. Use a scale of 5 on both axes. ‘

5 Name at least 3 values that indicate a total of under
$350. Where do they appear on the graph?
Shade in the region

6. What is the significance of moving to the right
within the shaded region?

7. What is the significance of moving up within the shaded region?




[image: image45.jpg]Linear Inequalities LI 9

Solving and Graphing Two Variable Name,
Inequalities Activity Date Period

Eric loves peanut butter and jelly, sometimes together and sometimes separate. Peanut
butter has 200 calories per serving, and grape jelly has 50 calories per serving. How many
servings of each can Eric have if he keeps his total calorie intake from these two foods
under 1000?

1. Let x represent the average amount of calories in a serving of peanut butter. Write an
expression for the amount of calories in a serving of peanut butter.

2. Let y represent the average amount of calories in a serving of jelly. Write an expression for
the amount of calories in a serving of jelly.

3. Write an inequality that represents the number of
servings of peanut butter and jelly you can have
under 1000 calories.

4. Graph the inequality. Use a scale of 5 on both axes.

5 Name at least 3 values that indicate a total of under
1000 calories. Where do they appear on the graph?
Shade in the region

6. What is the significance of moving to the right
within the shaded region?

7. What is the significance of moving up within the shaded region?



[image: image46.jpg]Linear Inequalities LI 9

Solving and Graphing Two Variable Name

Inequalities Activity Date Period

Gift-giving season is approaching and you wish to purchase gifts for four relatives and five
friends. The amount you spend on each relative is usually, but not necessarily, different from the
amount you spend on each friend. You have saved your money and can spend any amount up to
$200. How much could you spend, on average for each relative and how much on average, could
you spend on each friend?

1.

Let x represent the average amount spent on each relative. Write an expression for the
amount spent on relatives.

. Let y represent the average amount spent on each friend. Write an expression for the amount

spent on friends.

Write an inequality that represents the amount of
money that could be spent on friends and relatives.

Graph the inequality. Use a scale of 5 on both axes.

Identify 3 points in the shaded region. What does
each point represent in this situation?

What is the significance of moving to the right
within the shaded region?

What is the significance of moving up within the shaded region?

Name at least 3 values that indicate spending exactly $200. Where do they appear on the
graph?

Determine a reasonable domain and range for the situation.




Solving Systems of Inequalities Day 1
Name___________________________

Homework






Date________________ Period______

John is working as a lifeguard.  His first paycheck was $96.00.  He wants to buy additional guard

suits and guard t(shirts.  The swim shop is having sale.  T(shirts are $6 each, including tax.

Guard suits are $12 each, including tax.  John can only spend money from his paycheck.  The maximum number of items that can be purchased at the sale price is ten.

Complete the table to investigate possible combinations of people that satisfy the conditions.

	Number of suits
	Number of t(shirts
	Total number items 

purchased
	Cost for suits
	Cost for t(shirts
	Total Cost

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


1. List 3 combinations that exceed the requirements.

2. List 3 combinations that meet the requirements.

3. Write an inequality that describes the number of items John can purchase.

4. Write an inequality that describes the amount of money that can be spent.

5.  Graph the two inequalities on the same 


 coordinate plane where one graph is placed


 over the other graph.  Shade the graph of 


 each inequality using a different color.

6. What is the significance of the double shaded region?  

7. List three solutions.  Are there solutions that meet the requirements that are not reasonable? 

8. There are two shaded regions that are outside the solution set.  What do these regions represent?

9. What is a reasonable domain and range?

A system of linear inequalities is a set of ___________________________________________ linear inequalities containing two or more variables. The solutions of a system of linear inequalities consist of ALLthe ________________________________ pairs that satisfy all the linear inequalities in the system.

Example 1: Identifying Solutions of Systems of Linear Inequalities

Tell whether the ordered pair is a solution of the given system.



You Try1!
Tell whether the ordered pair is a solution of the given system.


Example 2:Graphing Linear Inequalities in Two Variables

Graph the system of linear inequalities. Give two ordered pairs that are solutions and two that are not solutions.



You Try 2!

Graph the system of linear inequalities. Give two ordered pairs that are solutions and two that are not solutions.







You Try 3!

Write an inequality to represent each graph
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[image: image49.emf]
[image: image50.emf]
Example 4: Problem Solving Application!
A surf shop makes the profits given in the table. The shop owner sells at least 10 surfboards and at least 20 wakeboards per month. He wants to earn at least$2,000 a month. Show and describe all possible combinations of surfboards and wakeboards that the storeowner needs to sell to meet his goals. List two possible combinations.


You Try 4!
In one week, Ed can mow at most 9 times and rake at most 7 times. He charges $20 for mowing and $10 for raking. He needs to earn more than $125 in one week. Show and describe all the possible combinations of mowing and raking that Ed can do to meet his goal. List two possible combinations.


Two Non-Solutions: ________________________________________________
Solving Systems of Inequalities Day 2
Name 







Homework






Date 



  Period _


1. Shade the graph of the system y ( (2x + 3 and y (
[image: image51.wmf]5

2

x + 3.  Indicate whether each point is a solution.

a. 
((1, 2)

b. 
((3, 2)

c. 
(1, 5)

d. 
((6, 8)

Graph each system of inequalities.


2.    y ( 3x




         3.  y  ( ( x ( 1




 x + 2y ( (10

     

              y  ( 2x + 1


     

4.
x ( 1




         5.  y  ( x ( 3





y + x ( 3


     

              y  ( ( x ( 1


     


6.    y  ( 1 ( x




         7.  y  (  x ( 2




 y ( 1 ( 3x


     

              y  ( 2


     

8.
y ( 2x




         9.  y ( x





y  ( x + 3


     

              2x ( y  ( 3


     

Write a system of inequalities that is represented by each graph.

10.






11.  

12. Is it possible for there to be no points which make a system of inequalities true?  If so, sketch what the graph would look like.  If not, explain why not.

Solving Systems of Inequalities Day 2
Name__________________________

Activity 






Date___________________ Period__
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[image: image52.wmf]î

í

ì

³

-

³

x

y

x

y







2.  
[image: image53.wmf]î

í

ì

£

-

>

2

y

2

x

y



3.  
[image: image54.wmf]î

í

ì

+

£

-

<

1

x

2

y

1

x

y






4.  
[image: image55.wmf]î

í

ì

>

+

£

x

2

y

3

x

y



5.  
[image: image56.wmf]î

í

ì

-

£

-

<

x

3

1

y

x

1

y







6.  
[image: image57.wmf]î

í

ì

£

-

<

2

x

y

2

x


7.  
[image: image58.wmf]î

í

ì

³

-

<

3

y

x

2

x

y






8.  
[image: image59.wmf]î

í

ì

£

+

³

+

1

y

x

5

y

x


9.  The graph shown represents which system of inequalities?

a.  
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10.  The graph shown represents which system of inequalities?

a.  
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11.  The graph shown represents which system of inequalities?

a.  
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  Write a system of inequalities that is represented by each graph.


12.






13. 


[image: image75.emf]
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Why did the Roman coliseum Go Broke?

Graph each inequality below.  Then read the three statements that appear under the coordinate grid for that problem.  Circle the letter of the statement that correctly describes the location of the graph.  Write this letter in each box at the bottom of the second page that contains the number of that exercise.

1.
x + y > 2





2.
 x + y < 2


K
Quadrants I, III, IV; includes boundary line


I
Quadrants I, II, IV; includes boundary line

A
Quadrants I, II, IV; excludes boundary line


S
Quadrants I, II, III; excludes boundary line

G
All four quadrants; excludes boundary line


E 
All four quadrants; includes boundary line

3.
2x – y > 4





4.
-2x + y < 4


C
All four quadrants; includes boundary line


 O 
All four quadrants; excludes boundary line

R
Quadrants I, III, IV; includes boundary line


 F
Quadrants II, III, IV; excludes boundary line

Y
Quadrants I, III, IV; excludes boundary line


 I
Quadrants I, II, III; excludes boundary line

5.
x + y > - 3





6.
 3x – 2y < 6


D
All four quadrants; excludes boundary line


U
All four quadrants; includes boundary line

N
Quadrants II, III,  IV; includes boundary line


B
Quadrants II, III, IV; includes boundary line

S
All four quadrants; includes boundary line


V 
Quadrants I, III, IV; includes boundary line

7.
3x + 2y > 6





8.
-x + 4y < -4


T
Quadrants I, II, III; includes boundary line


P 
All four quadrants; includes boundary line

M
All four quadrants; excludes boundary line


I
Quadrants I, III, IV; excludes boundary line

H
Quadrants I, II, IV; excludes boundary line


F
All four quadrants; excludes boundary line
9.
2x – y < 3





10.
 x + 2y < 5


L
Quadrants I, II, IV; includes boundary line


L
All four quadrants; includes boundary line

T
Quadrants I, II,  III; excludes boundary line


Y
Quadrants I, II, IV; includes boundary line

N
All four quadrants; excludes boundary line


M 
Quadrants II, III, IV; includes boundary line

11.
-3x – 4y > 12





12.
x – y > 0


P
Quadrants II, III, IV; includes boundary line


P
Quadrants I, III, IV; includes boundary line

C
All four quadrants; excludes boundary line


M
Quadrants I, II, IV; includes boundary line

T
Quadrants II, III, IV; excludes boundary line


D
Quadrants I, II, III; includes boundary line

	Ж
	11
	7
	2
	10
	8
	4
	9
	5
	1
	11
	2
	6
	12

	1
	10
	10
	11
	7
	2
	12
	3
	4
	12
	7
	2
	11
	5


Graphing Systems Quiz
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[image: image80.emf]
Graph the following systems of equations.  Name the solution to each system of equations.

4.  
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6.    
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 EMBED Equation.3  [image: image84.wmf]ï
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7.  
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 EMBED Equation.3  [image: image88.wmf]î
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10-12 For the following problems, state the inequality shown.
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5)  When is Surfside Rentals the better deal?








6)  When is Beach Bums the better deal?








7)  When are both companies equal? 








8)  Name an ordered pair that is only on the Surfside Rentals line.  What does it represent?








9)  Name a point that is on both lines.  What does it represent?
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