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Standards: 8.EE.8
Module 4
Topic D
Lesson 24-30
[bookmark: _Toc530380903]Systems of Linear Equations

[image: Image result for middle school coloring pages]
[bookmark: _Toc527272305][bookmark: _Toc530380904]
“I Can” Do Math (Expressions & Equations)
[bookmark: _Toc530380905]I can analyze and solve linear equations and pairs of simultaneous
linear equations.
[image: ] 8.EE.8a I can identify cases in which a system of two equations in two unknowns has no solution or an infinite number of solutions.
 8.EE.8b I can solve simple cases of systems of two linear equations in two variables.
 8.EE.8c I can solve real-world and mathematical problems leading to two linear equations in two variables.


[bookmark: _Toc530380906]M4 L24 Solving Systems of Linear Equations by Graphing		Notebook p.76 
8.EE.C.8a Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points of intersection satisfy both equations simultaneously.
Learning Target: _______________________________________________________________
_____________________________________________________________________________	Comment by Miranda Leung: I can write and solve systems of linear equations y graphing.
Your family starts a bed-and-breakfast. It spends $500 fixing up a bedroom to rent. The cost for food and utilities is $10 per night. Your family charges $60 per night to rent the bedroom. 
a. Write an equation that represents the costs.	Comment by Miranda Leung: C = 10x +500

b. Write an equation that represents the revenue (income).
	Comment by Miranda Leung: R = 60x
c. A set of two (or more) linear equations is called a system of linear equations. Write the system of linear equations for this problem.

[image: ]
a. Graph the cost equation.
b. Graph the revenue equation.
c. Find the point of intersection of the two graphs.
What does this point represent? 





· ________________________________________ is a set of two or more linear equations in the same variables.
	Comment by Miranda Leung: A system of linear equations
· A ________________of a system of linear equations in two variables is an 

_______________________ that is a solution of each equation in the system. 	Comment by Miranda Leung: Solution	Comment by Miranda Leung: Ordered pair
· The solution of a system of linear equations is the 

____________________________________ of the graphs of the equations.	Comment by Miranda Leung: Point of intersection

M4 L24 Solving Systems of Linear Equations by Graphing		Notebook p.77 
[image: ]Example 2 (both equations are in slope-intercept form):

Solve the system by graphing.
[image: ]Steps:
① Graph each equation.
② Name the point of intersection.
③ Check the point from Step 2
                                                                            








Example 3 (one of the equations is in standard form):
Go back to notebook p.67 Lesson 19 notes.
Sketch the graphs of the linear system on a coordinate plane:  
[image: ]Steps:
① Graph each equation.
	Standard Form: use ______________
② Name the point of intersection.
③ Check the point from Step 2



                                                                            






[bookmark: _Toc530380907]M4 L24 Solving Systems of Linear Equations by Graphing CW	11/14/2018
Partner A Name : ____________________________________		Partner B Name:___________________________________
Exercises 1
Do: Partner A ; Assist Partner B
[image: ]Sketch the graphs of the linear system on a coordinate plane:  
.

① Graph each equation.
	Standard Form: use ______________
② Name the point of intersection.
③ Check the point from Step 2



[image: ]









Exercises 2
Do: Partner B ; Assist Partner A
Sketch the graphs of the linear system on a coordinate plane:
  .

① Graph each equation.
	Standard Form: use ______________
② Name the point of intersection.
③ Check the point from Step 2

	





M4 L24 Solving Systems of Linear Equations by Graphing CW	11/14/2018
Homework:
Sketch the graphs of the linear system on a coordinate plane:
[image: ]  
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Sketch the graphs of the linear system on a coordinate plane:
  .



M4 L24 Solving Systems of Linear Equations by Graphing ET		11/14/2018
Name:________________________   Cohort: _____
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[bookmark: _Toc530380908]M4 L26 Solving Systems of Linear Equations by Substitution		Notebook p.78 
8.EE.C.8a Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points of intersection satisfy both equations simultaneously.
Learning Target: _______________________________________________________________
_____________________________________________________________________________	Comment by Miranda Leung: I can solving a system of linear equations by substitution.
[image: ]
① Solve a variable by itself.
			Equation ______ is already solved for ____ .
② Substitute y = 2x – 4 into Equation 2
			[image: ]
③ Substitute x into Equation 1 to solve for y.
		[image: ]

[image: ]
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M4 L26 Solving Systems of Linear Equations by Substitution	Notebook p.79 
[image: ]
You buy a total of 50 turkey burgers and veggie burgers for $90. You pay $2 per turkey burger and $1.50 per veggie burger. 	Comment by Miranda Leung: “Is it possible that you bought only turkey burgers or only veggie burgers? Explain.” 
no; You spent $90, but 50 turkey burgers would cost $100 and 50 veggie burgers would cost $75.
Write and solve a system of linear equations to find the number x of turkey burgers and the number y of veggie burgers you buy.
[image: ][image: ][image: ]




[image: ]
The system is:

① Solve a variable by itself.
	Comment by Miranda Leung: “Is there a choice that might be easier than another? Explain.” 
yes; It may be easiest to solve for x or y in the first equation because both coefficients are 1, and there are no decimals.


② Substitute and solve		③ Substitute and solve






[image: ]
M4 L26 Solving Systems of Linear Equations by Substitution CW	11/16/2018 
Partner A Name : ____________________________________		Partner B Name:___________________________________
Exercise 1
Do: Partner B ; Assist Partner A
You sell lemonade for $2 per cup and orange juice for $3 per cup. You sell a total of 100 cups for $240. 

Write and solve a system of linear equations to find the number of cups of lemonade and the number of cups of orange juice you sold.	Comment by Miranda Leung: 4.
x + y = 100 
2x + 3y = 240 
60 cups of lemonade, 40 cups of orange juice
















Exercise 2
Do: Partner A ; Assist Partner B
A weightlifter uses a total of 12 plates to add 260 pounds to a bar. He uses 45-pound plates and 10-pound plates. 

Write and solve a system of equations to find the number x of 45-pound plates and the number y of 10-pound plates he uses.	Comment by Miranda Leung: x + y = 12 
45x + 10y = 260 
four 45-pound plates, eight 10-pound plates


M4 L26 Solving Systems of Linear Equations by Substitution CW	11/16/2018 
Name:___________________________________ Cohort:_______________

Independent Practice:
Solve the system of equation by substitution.
[image: ]












SCHOOL CLUBS - There are a total of 64 students in a drama club and a yearbook club. The drama club has 10 more students than the yearbook club. 
a. Write a system of linear equations that represents this situation. 
b. How many students are in the drama club? The yearbook club?



[bookmark: _Toc530380909]M4 L26 Solving Systems of Linear Equations by Substitution ET	11/16/2018 
Name:___________________________________ Cohort:_______________

[bookmark: _Toc530380910]1. A drama club earns $1040 from a production. It sells a total of 64 adult tickets and 132 student tickets. An adult ticket costs twice as much as a student ticket. 

a. Write a system of linear equations that represents this situation. 	Comment by Miranda Leung [2]: X=2y
64x + 132y = 1040
 Adult: $8. Student $4
b. What is the cost of each ticket?


M4 L27 Solving Systems of Linear Equations by Elimination		Notebook p.80
8.EE.8b Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by inspection. 
8.EE.8c Solve real-world and mathematical problems leading to two linear equations in two variables. 
Learning Target: _______________________________________________________________
_____________________________________________________________________________	Comment by Miranda Leung: I can write and solve systems of linear equations by elimination.
[image: ]
[image: ]
[image: ][image: ] 

M4 L27 Solving Systems of Linear Equations by Elimination		Notebook p.81
[image: ]
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M4 L27 Solving Systems of Linear Equations by Elimination CW	11/19/2018
Partner A Name : ____________________________________		Partner B Name:___________________________________
Exercises 1-3
Do: Partner A ; Assist Partner B	Comment by Miranda Leung [3]: 1. (5,1)
2. (-1, 4)
3. (-2, 0)
[image: ]


[bookmark: _Toc530380913]M4 L27 Solving Systems of Linear Equations by Elimination CW	11/19/2018
Partner A Name : ____________________________________		Partner B Name:___________________________________
Exercises 4-6
Do: Partner B ; Assist Partner A
[image: ]
[bookmark: _Toc530380914]
M4 L27 Solving Systems of Linear Equations by Elimination Exit Ticket								Name:___________________________ Cohort:______	11/19/2018[image: ]
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M4 L28 Solving Systems of Linear Equations by Elimination		Notebook p.82
8.EE.8b Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by inspection. 
8.EE.8c Solve real-world and mathematical problems leading to two linear equations in two variables. 
Learning Target: _______________________________________________________________
_____________________________________________________________________________
[image: ][image: ]

M4 L28 Solving Systems of Linear Equations by Elimination		Notebook p.83
Example 4:
[image: ]
[bookmark: _Toc530380915]



M4 L28 Solving Systems of Linear Equations by Elimination CW 	11/21/2018
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M4 L28 Solving Systems of Linear Equations by Elimination CW 	11/21/2018
Partner A Name : ____________________________________		Partner B Name:___________________________________
Exercises 13, 15							Exercises 14, 22		
Do: Partner B ; Assist Partner A					Do: Partner A ; Assist Partner B
	13.















	14.

	15.















	22.


[bookmark: _GoBack]M4 L28 Solving Systems of Linear Equations by Elimination ET	11/21/2018
                                               Name:__________________ Cohort:_______
Exit Ticket
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y 1

Sketch the graphs of the linear system on a coordinate plane: {ff A
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[V JIA P Solving a System of Linear Equations by Substitution

Solve the system by substitution. y=2x-4 Equation 1
7x—2y=5 Equation 2
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7x—2y=5

T7x—2(2x—4)=5

7x—4x+8=5

3x+8=5
3x=-3

x=-1

Equation 2

Substitute 2x — 4 for .
Distributive Property
Combine like terms.
Subtract 8 from each side.

Divide each side by 3.
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Equation 1
Substitute —1 for x.
Multiply.

Subtract.
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-« The solutionis (—1, —6).
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@ On Your Own
Solve the system of linear equations by substitution. Check
your solution.
1. y=2x+3 2. 4x+2y=0 3. x=5y+3

y=5x y:%x75 2x+4y=-1
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Cost per Number Cost per Number
turkey + ofturkey + veggie - ofveggie =
burger burgers, x burger burgers, y

Total
cost
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Number Number Total
of turkey + ofveggie = number
burgers, x burgers, y of burgers
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Study Tip Vo4

It is easiest to solve for
avariable that has a
coefficient of 1 or —1.
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+ You buy 30 turkey burgers and 20 veggie burgers.
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y=x-4
y=4x-10
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GO Key Idea

Step 1:

Step 2:
Step 3:
Step 4:

Solving a System of Linear Equations by Elimination

Multiply, if necessary, one or both equations by a constant
so at least 1 pair of like terms has the same or opposite
coefficients.

Add or subtract the equations to eliminate one of the variables.
Solve the resulting equation for the remaining variable.

Substitute the value from Step 3 into one of the original
equations and solve.
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Because the coefficients
of x are the same, you
can also solve the
system by subtracting
in Step 2.

x+3y=-2
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Solve the system by elimination. x+3y=-2  Equation1

x—3y=16 Equation 2
Step 1: The coefficients of the y-terms are already opposites.
Step 2: Add the equations.

x+3y=-2 Equation 1
x—3y= 16 Equation 2
2x = 14 Add the equations.
Step 3: Solve for x.
2x=14 Equation from Step 2
x=7 Divide each side by 2.

Step 4: Substitute 7 for x in one of the original equations and solve for y.

x+3y=-2 Equation 1
7+3y=-2 Substitute 7 for x.
3y=-9 Subtract 7 from each side.
y=-3 Divide each side by 3.

The solution is (7, —3).
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EXAMPLE Solving a System of Linear Equations by Elimination

Solve the system by elimination. —6x + 5y =25 Equation 1
—2x—4y=14 Equation 2
Step 1: Multiply Equation 2 by 3.
—6x+5y=25 —6x+5y=25  Equation1

—2x—dy=14 m —6x—12y=42 Revised Equation 2
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In Example 2, notice
that you can also
multiply Equation 2 by
—3 and then add the
equations.
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Step 2: Subtract the equations.

—6x+ 5y= 25 Equation 1
—6x—12y= 42 Revised Equation 2
17y = —17 Subtract the equations.

Step 3: Solve for y.

17y =-17 Equation from Step 2
y=-1 Divide each side by 17.
Step 4: Substitute —1 for y in one of the original equations and
solve for x.
—2x—4y=14 Equation 2
—2x—-4(-1) =14 Substitute —1 for y.
—2x+4=14 Multiply.
—2x=10 Subtract 4 from each side.

Divide each side by —2.
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Solve the system of linear equations by elimination. Check
your solution.

1. 2x—y=9 2. —5x+2y=13 3. 3x+dy=-6
4x+y=21 5x+y=-—1 Tx+4y=—14
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Solve the system of linear equations by elimination. Check

your solution.

4. 3x+y=11 5. 4x—-5y=-19 6. 5y=15—5x
6x+3y=24 —x—2y=8 y=-2x+3
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Solve the system of linear equations by elimination.
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1.

x+y=17
3x-y=1

2.

—2x -5y = -8
-2x+y =16
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EXAMPLE (23 BLCEIRGEVNT [T

You buy 8 hostas and 15 daylilies for $193. Your friend buys 3 hostas
and 12 daylilies for $117. Write and solve a system of linear equations
_to find the cost of each daylily.

Use a verbal model to write a system of linear equations.

" Number  Costofeach , Numberof Costofeach _  Total

of hostas hosta, x daylilies daylily, y cost
The systemis: 8x + 15y = 193 Equation 1 (You)
3x+12y=117 Equation 2 (Your friend)

Step 1: To find the cost y of each daylily, eliminate the x-terms.
Multiply Equation 1 by 3. Multiply Equation 2 by 8.

8x+ 15y =193 |[TTTIITERP> 24 +45y =579 Revised Equaton
3x+ 12y =117 RUTTNENERP 24x + 96y =936  Revised Equation 2

Step 2: Subtract the revised equations.

24x +45y= 579 Revised Equation 1
24x + 96y = 936 Revised Equation 2
=51y = —357 Subtract the equations.

Step 3: Solving the equation —51y = —357 gives y = 7.

i+ So, each daylily costs $7.
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@0 Summary

Methods for Solving Systems of Linear Equations

Method

When to Use

Graphing (Lesson 5.1)

To estimate solutions

First) (Lesson 5.3)

Substitution ‘When one of the variables in one of the

(Lesson 5.2) equations has a coefficient of 1 or —1
Elimination When at least 1 pair of like terms has the
(Lesson 5.3) same or opposite coefficients

Elimination (Multiply | When one of the variables cannot be eliminated

by adding or subtracting the equations
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A landscaper buys 4 peonies and 9 geraniums for $190. Another
landscaper buys 5 peonies and 6 geraniums for $185. Write and
solve a system of linear equations to find the cost of each peony.
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13. ERROR ANALYSIS Describe and S5x+2y=9 Equation 1
correct the error in solving the 3x— 1 Equation 2

system of linear equations. 2x 10
x=5
14. RAFFLE TICKETS You and your The solution is (5, —8).

friend are selling raffle tickets for

anew laptop. You sell 14 more tickets than your friend

sells. Together, you and your friend sell 58 tickets.

a. Write a system of linear equations that represents this situation.
b. How many tickets does each of you sell?

15. JOGGING You can jog around your block twice and the park once
in 10 minutes. You can jog around your block twice and the park
3 times in 22 minutes.

a. Write a system of linear equations that represents this situation.

b. How long does it take you to jog around the park?
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22. ERROR ANALYSIS Describe and correct the error in solving the system
of linear equations.

X 5x+3y=—3 Equation2

The solution is (2, —1).
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A high school has a total of 850 students. There are 60 more female
students than there are male students.

a. Write a system of linear equations that represents this situation.

b. How many students are female? male?
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