Illustrative Mathematics

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]A-REI Solving Systems of Equations 

Alignment 1: 
A-REI.C.6 Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs of linear equations in two variables.

A-REI.C.7 Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically and graphically. For example, find the points of intersection between the line y = -3x and the circle x2 + y2 = 3.

Solve the following systems of equations. First, find an approximate answer (using a graph) and then algebraically by the given method.


a.  	x-2y=10
	3x+y=9

Graphically:					Algebraically using Substitution:

[image: https://dr282zn36sxxg.cloudfront.net/datastreams/f-d%3A842137a1d911b6ef6040c3998ee8dc74c48819337fda82546e87b831%2BIMAGE%2BIMAGE.1]


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]b.	6x+3y=18
	3x-3y=9

Graphically:					Algebraically using Elimination:
[image: https://dr282zn36sxxg.cloudfront.net/datastreams/f-d%3A842137a1d911b6ef6040c3998ee8dc74c48819337fda82546e87b831%2BIMAGE%2BIMAGE.1]
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]c.	y=x2+3x-4
	y=x-1

Graphically:					Algebraically (student’s choice):
[image: https://dr282zn36sxxg.cloudfront.net/datastreams/f-d%3A842137a1d911b6ef6040c3998ee8dc74c48819337fda82546e87b831%2BIMAGE%2BIMAGE.1]

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]d.	y=2x-2
	x2+y2=4

Graphically:					Algebraically (student’s choice):
[image: https://dr282zn36sxxg.cloudfront.net/datastreams/f-d%3A842137a1d911b6ef6040c3998ee8dc74c48819337fda82546e87b831%2BIMAGE%2BIMAGE.1]



Commentary

This task requires students to solve four systems of equations. There are two systems of two linear equations. The second two systems consist of a linear and quadratic equation as well as a linear equation and the equation of a circle. Students will be required in the first two systems to use a specified algebraic method, but in the second two systems if students use substitution, they will find the shorter route to an answer.

Solutions:

a. Graphically: Solve for y in both equations so that the equations are in y-intercept form:
x-2y=10
-2y= -x+10
	   	 y= ½ x-5

		3x+y=9
	     	 y= -3x+9
There should be a sketch similar to the following graph although the student scales may be different:
[image: Macintosh HD:Users:cassidysargent:Desktop:Screen Shot 2016-11-08 at 5.25.31 PM.png]



















Algebraically: We will start by identifying which equation will be the easiest to solve for one variable so that we can use the substitution method. For this problem, we will solve the second equation for y:
		3x+y=9
		y=-3x+9
We will then substitute this into the first equation for the y variable and solve for the x variable:
		x-2(-3x+9)=10
		x+6x-18=10
7x=28
		x=4
Plug 4 into the x value for second equation:
		y= -3(4)+9
		y= -12+9
		y= -3
x=4, y=-3 or (4,-3)




b. Graphically: Solve for y in both equations so that the equations are in y-intercept form:
6x+3y=18
3y=-6x+18
	   	 y=-2x+6

		3x-3y=9
	     	-3y=-3x+9
		y=x-3
There should be a sketch similar to the following graph although the student scales may be different:

[image: ]

Algebraically: We will start by identifying which variable will be easiest to eliminate. For this problem, we will eliminate the y variable:
		6x+3y=18
	            +  (3x-3y=9)
		9x+0y=27
		x=3
We will then substitute x=3 into the first equation for the x variable and solve for the y variable:
		6(3)+3y=18
		18+3y=18
3y=0
		y=0
[bookmark: _GoBack]x=3, y=0 or (3,0)




c. Graphically: There should be a sketch similar to the following graph:

[image: Macintosh HD:Users:cassidysargent:Desktop:Screen Shot 2016-11-08 at 5.27.41 PM.png]

Algebraically: Since both equations are equal to y, we can set them equal to each other:		x2+3x-4=x-1	
	x2+3x-4-x+1=0
	x2+2x-3=0
	(x+3)(x-1)=0
	x+3=0         x-1=0
	x=-3            x=1

Plug both x values back into the second equation:
	     y=-3-1	  y=1-1
	     y=-4	                  y=0

We have two solutions: (-3,-4) and (1,0)

d. Graphically: There should be a sketch similar to the following graph:

[image: ]

Algebraically: We will use substitution for this system. We will substitute our linear equation into our equation of a circle:
	y=2x-2

	x2+(2x-2)2=4	
	x2+4x2-8x+4=4
	5x2-8x=0
	x(5x-8)=0
	x=0         5x-8=0
	x=0        x=8/5

Plug both x values back into the linear equation:
	     y=2(0)-2	  y=2(8/5)-2
	     y=-2	                  y=6/5

We have two solutions: (0,-2) and (8/5,6/5)
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