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	Program Information
	[Lesson Title]

Solving Systems of Equations 

Putting it all Together

	TEACHER NAME

Paula Mullet
	PROGRAM NAME

Cuyahoga Community College

	
	[Unit Title]
Systems of Linear Equations


	NRS EFL(s)
4 – 6 
	TIME FRAME

60 – 120 minutes 

	Instruction 
	OBR ABE/ASE Standards – Mathematics
       

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	
	Operations and Algebraic Thinking
	
	Geometric Shapes and Figures
	
	Measurement and Data
	

	
	The Number System
	
	Expressions and Equations
	A.4.11

A.5.6

A.6.4
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	
	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	

	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry


	
	

	
	Mathematical Practices (MP)

	
	X
	Make sense of problems and persevere in solving them. (MP.1)
	
	Use appropriate tools strategically. (MP.5)

	
	X
	Reason abstractly and quantitatively. (MP.2)
	X
	Attend to precision. (MP.6)

	
	
	Construct viable arguments and critique the reasoning of others. (MP.3)
	
	Look for and make use of structure. (MP.7)

	
	X
	Model with mathematics. (MP.4)
	
	Look for and express regularity in repeated reasoning. (MP.8)

	
	LEARNER OUTCOME(S)
· Students will determine the best method to use when solving systems of equation as they solve problems using graphing, substitution, and elimination/addition. 
· They will write a system of equations when solving a mathematical situation

	ASSESSMENT TOOLS/METHODS
· Teacher observation of students’ choices
· Completed Venn diagram or chart
· Completion of Writing & Solving Systems of Equations Quiz


	
	LEARNER PRIOR KNOWLEDGE
· Students should be fluent in solving linear equations, integer operations, and writing algebraic equations for mathematical situations.  
· They should have the ability to convert equations to the slope-intercept form and graph equations.  
· They will have completed earlier lessons on systems of equations, such as Solving Systems of Linear Equations Elimination.  
Teacher Note Be sure to classify each system as consistent or inconsistent and dependent or independent.  

	
	INSTRUCTIONAL ACTIVITIES 
1. Review the three strategies to solve systems of equations (graphing, substitution and elimination).  Ask students for reasons why a system of equations might be easier to solve with one strategy rather than another.

2. Distribute the handout, Solving Systems of Equations: Which Strategy Works Best? Solution Strategies Part 1.  Following the directions on the handout, students will cut out the systems of equations found on the bottom of the handout.  Each slip will then be placed in the solution strategy column which they feel is the best strategy to solve the system.  

Teacher Note There are no right or wrong answers for this activity.  What is important is that students have reasons for their choices.  For this activity, the systems could be written on sentence strips with magnets on the back.  These strips would be distributed to the students to place on a large Venn diagram drawn on the chalk board.  See illustration in the lesson.  Discussion would follow each placement.  This strategy would allow for systems to be “solved” by multiple techniques.

3. Using the handout Solving Systems of Equations: Which Strategy Works Best? Solving the System Part 2, students will solve each system using their selected strategy.  Work individually or in pairs; then share answers with the class.  

4. Students will take the Writing & Solving Systems of Equations Quiz to evaluate the unit on Solving Systems of Linear Equations.

Teacher Note Use resources to introduce the concept as in a flipped classroom or for additional practice.

	RESOURCES
Student copies of Solving Systems of Equations: Which Strategy Works Best? Solution Strategies Part 1 Handout (attached)

Scissors for student use

Tape or glue for student use

Graph paper

Student copies of Solving Systems of Equations: Which Strategy Works Best? Solving the System Part 2 Handout (attached)

Solving Systems of Equations: Which Strategy Works Best? Answer Key Parts 1 & 2 (attached)

Student copies of Writing & Solving Systems of Equations Quiz (attached)

Writing & Solving Systems of Equations Answer Key (attached)
Additional resources:
Intermediate Algebra. (n.d.). Retrieved from http://www.wtamu.edu/academic/anns/mps/math/mathlab/int_algebra/index.htm
Yay Math | Math Videos | Inspired Education. (n.d.). Retrieved from http://yaymath.org/video.html


	
	DIFFERENTIATION
· Students can work individually or in pairs and are provided a graphic organizer (Venn diagram) to organize answers into three systems of equations. 
· The level of questioning can be adjusted to determine the reasons why systems of equations might be easier to solve with one strategy rather than another.  
· The websites can provide practice of concepts.  
· The teacher has prepared an informal assessment using real-world word problems. 


	Reflection
	TEACHER REFLECTION/LESSON EVALUATION


	
	ADDITIONAL INFORMATION
An excellent way to extend or give students more practice with systems of equations is to follow up with a lesson determining the best cell phone plan to purchase.  Here are a couple places to find these lessons online:  Cell Phone Plans http://www.sedl.org/afterschool/lessonplans/index.cgi?show_record=121 or Systems of Equations Word Problems: Cell Phones http://questgarden.com/99/91/0/120204204451/task.htm 



Solving Systems of Equations - Which Strategy Works Best?

Solution Strategies Part 1

Directions Cut out the problems found below.  Decide which strategy (graphing, substitution, or elimination) is the best to solve each system.  Tape or glue the system in the column under the strategy you selected.  Be prepared to explain why you selected that strategy to solve the solution, including the characteristics of the system.

	Graphing
	Substitution
	Elimination

	
	
	


Cut the problems below to put on chart above.

	1            2x – y = 8

x + y = 4
	2            2t + 3n = 9
5t – 3n = 5
	3       2x – 5y = 7

3x – 2y = -17

	4        5a – b = -9

4a + 3b = -11
	5         x = y + 5
2x - 2y = 7
	6         y = 3 – x

5x + 3y = -1

	7        7a + 6b = 0

15a – 6b = 0
	8        y = 3x – 1

y = 2x – 5
	9        2y = 8 – 7x

4y = 16 – 14x

	10      2w – 3q = 8

3w – 7q = 7
	
	


Solving Systems of Equations - Which Strategy Works Best?
Solving the System Part 2

Directions Solve each system using the strategy you selected in Solution Strategies Part 1 of this activity.  Show your work and the solution in each box below.
	1            2x – y = 8

x + y = 4

	2            2t + 3n = 9
5t – 3n = 5
	3       2x – 5y = 7

3x – 2y = -17

	4        5a – b = -9

4a + 3b = -11

	5         x = y + 5
2x - 2y = 7
	6         y = 3 – x

5x + 3y = -1

	7        7a + 6b = 0

15a – 6b = 0

	8        y = 3x – 1

y = 2x – 5
	9        2y = 8 – 7x

4y = 16 – 14x

	10      2w – 3q = 8

3w – 7q = 7

	
	


Solving Systems of Equations - Which Strategy Works Best?
ANSWER KEY Parts 1 & 2
	
	problem
	answers
	possible strategy

	1
	2x – y = 8
x + y = 4
	x = 4

y = 0
	substitution

elimination

	2
	2t + 3n = 9
5t – 3n = 5
	t = 2

n = 5/3
	elimination

	3
	2x – 5y = 7

3x – 2y = -17
	y = -5

x = -9
	elimination

	4
	5a – b = -9

4a + 3b = -11
	a = -2

b = -1
	elimination

substitution

	5
	5         x = y + 5
2x - 2y = 7
	no solution
	elimination

substitution

	6
	y = 3 – x

5x + 3y = -1
	x = -5

y = 8
	substitution



	7
	7a + 6b = 0

15a – 6b = 0
	a = 0

b = 0
	elimination

	8
	y = 3x – 1

y = 2x – 5
	x = -4

y = -13
	graphing

substitution

	9
	2y = 8 – 7x

4y = 16 – 14x
	infinite solutions
	graphing

elimination

	10
	2w – 3q = 8

3w – 7q = 7
	q = 2

w = 7
	elimination


 SHAPE  \* MERGEFORMAT 
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Directions Solve each problem.  Be sure to: 

1. Identify the two variables in each situation 

2. Write the system of equations 

3. Show your work








Name ____________________________  Date ___________

1. The Browns scored 13 more points than the Saints.  The total of their 
scores was 47.  How many points did each team score?

2. A company produces telephones at the rate of 600 per day.  A customer survey indicates that the demand for phones with built in answering machines is twice as great as the demand for phones without the machines.  If you are deciding the production quota for the day, how many phones with answering machines would you schedule for production?  How many without answering machines would you make?

3. Sarah is the director of the Hoonah marching band.  She must order 35 new uniforms for the band.  There are usually five more girls than twice the number of boys in the band.  How many uniforms of each type should she order for the band?
4. An oak tree is 20 years older than a pine tree.  In 8 years, the oak tree will be 3 times as old as the pine tree will be then.  Find the present age of each tree.
5. At the “Great Hair Barber Shop” Nita and Joe do a total of 95 haircuts each week.  If Nita does 16 fewer than twice as many as Joe, how many haircuts does each person do?

6. John has 6 puppies for sale and wants to advertise them in the Cleveland Plain Dealer.  To advertise in the paper there is a flat or fixed rate for the first ten words of the ad and a fixed charge for each additional word.   The cost of a 17-word ad is $14.55.  The cost for a 21-word ad is $17.15.  What is the flat rate for the first 10 words and the fixed charge for each additional word?

7. You are planning a huge graduation party for your son.  You decide to offer both a beef and a chicken meal at the party.  The chicken dish costs $5, and the beef dish cost $7.  There will be 250 people at the party, and the total cost of the food is $1500.  How many chicken meals will there be?  How many beef meals will there be?

8. Paula needs to replace the floor in her family room since her cat peed in several places.  She wants to put down both vinyl flooring and carpet in the room.  The carpet she selected costs $2 per square foot.  The vinyl floor covering costs $1 per square foot.  She has $500 to spend on materials and must cover an area of 300 square feet.  How much carpet and vinyl flooring will she buy to meet her requirements?
9. Aspire Trucking Company has a job moving 21 tons of sand.  The company has 8 drivers in the company and 2 types of trucks.  One type of truck can haul 5 tons of sand and the other type of truck can haul 3 tons.  Insurance requirements make it necessary for the trucks hauling 5 tons of gravel to have two drivers in the cab during operation.  Three ton trucks require only one driver.  Using all available drivers, how many trucks of each size will be needed to move the sand in one trip?
10. A salesperson at an electronics store is given a choice of two different compensation plans.  Plan A pays him a weekly salary of $250 plus a commission of $25 for each stereo sold.  Plan B offers no salary but pays $50 commission on each stereo sold.  How many stereos must the salesperson sell to make the same amount of money with both plans?  Write a paragraph answering the following questions: When is plan B the better plan?  When is plan A the better plan?  Which plan would you select and why?
Writing & Solving Systems of Equations Quiz

ANSWER KEY
1. The Browns scored 13 more points than the Saints.  The total of their scores was 47.  How many points did each team score?

( b = Browns’ score; s = Saints’ score

b + s = 47



s + 13 = b

s = 17



b = 30

2. A company produces telephones at the rate of 600 per day.  A customer survey indicates that the demand for phones with built in answering machines is twice as great as the demand for phones without the machines.  If you are deciding the production quota for the day, how many phones with answering machines would you schedule for production?  How many without answering machines would you make?

( t = regular telephones; a = phones with answering machines

t + a = 600



t = 200

2t = a




a = 400
3. Sarah is the director of the Hoonah marching band.  She must order 35 new uniforms for the band.  There are usually five more girls than twice the number of boys in the band.  How many uniforms of each type should she order for the band?
( b = number of boys’ uniforms; g = number of girls’ uniforms



b + g = 35



g = 25



2b + 5 = g



b = 10
4. An oak tree is 20 years older than a pine tree.  In 8 years, the oak tree will be 3 times as old as the pine tree will be then.  Find the present age of each tree.
( o = age of oak tree now; p = age of pine tree now



p + 20 = o


p = 2



o + 8 = 3(p + 8)

o = 22
5. At the “Great Hair Barber Shop” Nita and Joe do a total of 95 haircuts each week.  If Nita does 16 fewer than twice as many as Joe, how many haircuts does each person do?

( n = haircuts by Nita; j = haircuts by Joe



n + j = 95



j = 37



2j – 16 = n



n = 58
6. John has 6 puppies for sale and wants to advertise them in the Cleveland Plain Dealer.  To advertise in the paper there is a flat or fixed rate for the first ten words of the ad and a fixed charge for each additional word.   The cost of a 17-word ad is $14.55.  The cost for a 21-word ad is $17.15.  What is the flat rate for the first 10 words and the fixed charge for each additional word?

( x = additional word rate; f = fixed cost of ad



f + (17-10)x = $14.55

x = $.65 per word



f + (21-10)x = $17.15

f = $10
7. You are planning a huge graduation party for your son.  You decide to offer both a beef and a chicken meal at the party.  The chicken dish costs $5, and the beef dish cost $7.  There will be 250 people at the party, and the total cost of the food is $1500.  How many chicken meals will there be?  How many beef meals will there be?

( b = number of beef meals; c = number of chicken meals

b + c = 250



b = 125 meals



5c + 7b = 1500


c = 125 meals
8. Paula needs to replace the floor in her family room since her cat peed in several places.  She wants to put down both vinyl flooring and carpet in the room.  The carpet she selected costs $2 per square foot.  The vinyl floor covering costs $1 per square foot.  She has $500 to spend on materials and must cover an area of 300 square feet.  How much carpet and vinyl flooring will she buy to meet her requirements?

( c = amount of carpet flooring; v = amount of vinyl flooring



2c + 1v = $500


v = 100 sq. ft.



c + v = 300



c = 200 sq. ft.

9. Aspire Trucking Company has a job moving 21 tons of sand.  The company has 8 drivers in the company and 2 types of trucks.  One type of truck can haul 5 tons of sand and the other type of truck can haul 3 tons.  Insurance requirements make it necessary for the trucks hauling 5 tons of gravel to have two drivers in the cab during operation.  Three ton trucks require only one driver.  Using all available drivers, how many trucks of each size will be needed to move the sand in one trip?

( x = number of 5-ton trucks; y = number of 3-ton trucks



5x + 3y = 21


x = 3



2(x) + y = 8



y = 2
10. A salesperson at an electronics store is given a choice of two different 
      compensation plans.  Plan A pays him a weekly salary of $250 plus a commission 
      of $25 for each stereo sold.  Plan B offers no salary but pays $50 commission on 
      each stereo sold.  How many stereos must the salesperson sell to make the same 
      amount of money with both plans?  Write a paragraph answering the following 
      questions: When is plan B the better plan?  When is plan A the better plan?  
      Which plan would you select and why?

( x = number of stereos sold; a = amount of money earned



250 + 25x = a


x = 10 stereos


50x = a



a = $500
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Elimination





Substitution





Solving Systems of Linear Equations Venn Diagram
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MATH IS FUN!
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