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Advanced Math 7: May 4 – May 8
Concept: Solving Systems by Graphing
Systems of linear equations
- A set of two or more linear equations with the same
variables

Solutions to systems of linear equations
- A solution to a system of equations is an
ordered pair that is true for both equations
-

When you graph a system, the solution is
where the two lines intersect

Often, the system will be marked with brackets
like above left example, but it is not required.
-

When you graph a linear system, you graph both
lines on the same coordinate plane.

One Solution

Infinite Solutions

No Solutions

-

The system will have one
solution when the lines cross
exactly one time.

-

The system will have an
infinite number of solutions
when the lines are the same,
or they touch at every point.

-

The system will have no
solutions if the lines never
intersect at any point.

-

Here, the solution is (15, 9)
because that is where the lines
intersect.

-

These lines fall on top of each
other, so there is an infinite
number of solutions.
These lines will have the
same slope and the same yintercept.

-

These lines will never
intersect, so they have no
solution.
These lines will have the
same slope but different yintercepts.

-

Ex.

𝑦𝑦 = 2𝑥𝑥 − 2
𝑦𝑦 = 2𝑥𝑥 − 2

-

Ex.

𝑦𝑦 = 3𝑥𝑥
𝑦𝑦 = 3𝑥𝑥 − 6
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Checking Solutions

Checking Solutions for a System

-

-

Substitute the coordinate pair the equation, if it is
true, then it is a solution

Solving by Graphing

If the coordinate pair is a solution to a system
of equations, then it must be true for BOTH
equations

Solving by Graphing: Not in 𝒚𝒚 = 𝒎𝒎𝒎𝒎 + 𝒃𝒃

1) Find the slope and y-intercept

1) The first thing you need to is solve each
equation for y.

2) Graph both lines and identify where they
intersect.

2) Then it’s the same steps as before – graph
each line and determine whether they
intersect.

3) Check your solution for both equations
3) Check each solution to determine if it is
true.
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Problems:
1. Determine if (3, 4) is a solution to the system.
2𝑥𝑥 − 𝑦𝑦 = 2
𝑥𝑥 + 2𝑦𝑦 = 11

3. Identify the solution to the system.

The solution is ( _____ , _____ ).
5. How many solutions does these systems of
equations have? Justify how you know.

2. Determine if (3, -1) is a solution to the
system.
𝑦𝑦 = 3𝑥𝑥 − 1
𝑦𝑦 = −2𝑥𝑥

4. Identify the solution to the system.

The solution is ( _____ , _____ ).
6. Describe the difference in the number of
solutions between a system of linear
equations that coincide and a system of linear
equations that are parallel.
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7. Graph the system and identify the solution.

8. Graph the system and identify the solution.

𝑦𝑦 = −3𝑥𝑥 + 2
𝑦𝑦 = 2𝑥𝑥 − 3

2𝑥𝑥 + 2𝑦𝑦 = 6
4𝑥𝑥 − 6𝑦𝑦 = 12

9. Graph the system and identify the solution.

10. Graph the system and identify the solution.

𝑦𝑦 = 3𝑥𝑥 − 2
𝑦𝑦 = 3𝑥𝑥 + 2

𝑦𝑦 = −2𝑥𝑥 + 1
2𝑦𝑦 = −4𝑥𝑥 + 2
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Advanced Math 7: May 11 – May 15
Concept: Solving Systems Algebraically
Solving Systems Algebraically
Substitution
-

-

-

Solving a system by substitution is where you
substitute a value or expression from the first
equation into the second equation to solve for one
of the variables.
You need to have one equation by in “y =” or “x
=” form.

-

-

𝑦𝑦 = 3𝑥𝑥 − 4
2𝑥𝑥 + 3𝑦𝑦 = 7

The first equation is set up as y =, which means
we can substitute the 3x - 4

Substitution Example

-

Elimination

2𝑥𝑥 + 𝑦𝑦 = 11
𝑦𝑦 = 3𝑥𝑥 − 9

The second equation has a y =, so I take the 3x –
9 and substitute it for the y in the first equation.
2𝑥𝑥 + ( ) = 11

-

-

-

Now I solve for x.

2𝑥𝑥 + 3𝑥𝑥 − 9 = 11
5𝑥𝑥 − 9 = 11
5𝑥𝑥 = 20
𝑥𝑥 = 4

Substitute the x back into any equation. I’m
choosing the second one because it seems like it
will be easier to find y.
𝑦𝑦 = 3(4) − 9
𝑦𝑦 = 12 − 9
𝑦𝑦 = 3

2𝑥𝑥 − 3𝑦𝑦 = 12
𝑥𝑥 + 3𝑦𝑦 = 15

We have -3y in the first equation and +3y in the
second equation, so they add up to 0

Elimination Example

-

2𝑥𝑥 + 3𝑦𝑦 = 20
−2𝑥𝑥 + 𝑦𝑦 = 4

I see that I have a -2x and +2x in my two
equations, so that is the variable I will “eliminate”
or make = 0.
2𝑥𝑥 + 3𝑦𝑦 = 20
−2𝑥𝑥 + 𝑦𝑦 = 4

𝑦𝑦 = 3𝑥𝑥 − 9

2𝑥𝑥 + (3𝑥𝑥 − 9) = 11

Solving a system by elimination is where you line
up both equations and add or subtract them
together to eliminate one variable completely (it
adds up to 0), allowing you to solve for the other
variable.
You need one set of coefficients to be opposite of
each other ( -4 and 4 or -1 and 1)

-

-

0 + 4𝑦𝑦 = 24

From there, I solve for y.

4𝑦𝑦 = 24
𝑦𝑦 = 6

I substitute the 6 back into either equation to
solve for x. I’m choosing the first one.
2𝑥𝑥 + 3(6) = 20
2𝑥𝑥 + 18 = 20
2𝑥𝑥 = 2
𝑥𝑥 = 1

The solution to the system is (1, 6).

The solution to the system is (4, 3).
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Setting a Problem up for Substitution

Setting a Problem up for Elimination

-

-

If a problem isn’t set up for substitution, move
things around until you have an
𝑥𝑥 = 𝑜𝑜𝑜𝑜 𝑦𝑦 =

If there aren’t any coefficients that are already
opposites, you can multiple one entire equation to
create opposites.

(3, 2)

(2, 2)
The Variable Disappeared!

-

There are two situations where we get an answer that makes the algebra look strange, meaning the
variable disappears completely or you end up with something like x = x.

-

When we solve for an infinite number of solutions, it will look like this:
1=1

-

When we solve for no solutions, it will look like this:
1=2

Infinite Solutions

No Solutions

-

We know what the graph looks like, now we will
learn what the algebra looks like.

-

We know what the graph looks like, now we will
learn what the algebra looks like.

-

I’ve substituted an expression and I get a problem
that looks like this:

-

I’ve substituted an expression and I get a problem
that looks like this:

-

-

2𝑥𝑥 + 3 = 2𝑥𝑥 + 3

After subtracting 2x from each side, I get this:
3=3

This is true. This is always true. So, this system
will have an infinite number of solutions.

2𝑥𝑥 + 1 = 2𝑥𝑥 + 3

-

After subtracting 2x from each side, I get this:

-

1=3

This is not true. This is never true. So, this
system will have no solutions.
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Infinite Solutions Example
𝑦𝑦 = 2𝑥𝑥 − 3

2𝑦𝑦 = 4𝑥𝑥 − 6

2(2𝑥𝑥 − 3) = 4𝑥𝑥 − 6
4𝑥𝑥 − 6 = 4𝑥𝑥 − 6
−6 = −6

There is an infinite number of solutions.

No Solutions Example
2𝑥𝑥 − 3𝑦𝑦 = 7
2𝑥𝑥 − 3𝑦𝑦 = 3

I subtract the two equations to eliminate the variables
0=4
0 does not equal 4. There are no solutions.

Recap:
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Problems:
1. Some systems of two linear equations in two
variables have a single solution (x, y). Others
have no solutions, while still others have an
infinite number of solutions.

2. When solving systems algebraically, how
many solutions will each system have when I
solve for a variable and see this:

Match each description to number of solutions.

x = 1 ____________________

Parallel lines ______________

2 = 2 ____________________

Intersecting lines ___________
Coinciding lines ____________

- Single
solution

-1 = 5 ____________________

- No solution
-Infinite
solution

3. Using substitution, solve the system.
𝑥𝑥 + 2𝑦𝑦 = 18
𝑥𝑥 = 4𝑦𝑦

5. Using elimination, solve the system.
5𝑥𝑥 + 2𝑦𝑦 = 26
−𝑥𝑥 − 2𝑦𝑦 = −22

4. Using substitution, solve the system.
𝑥𝑥 = 3𝑦𝑦 − 2
2𝑥𝑥 + 𝑦𝑦 = 10

6. Using elimination, solve the system.
6𝑥𝑥 + 6𝑦𝑦 = 28
3𝑥𝑥 + 3𝑦𝑦 = 14
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7. Which method makes more sense to solve this
system? Why?

8. Solve the system with your chosen method.

_________________________________
_________________________________
_________________________________
_________________________________

9. Which method makes more sense to solve this
system? Why?
𝑦𝑦 = 4𝑥𝑥
𝑦𝑦 = 4𝑥𝑥 + 7

10. Solve the system with your chosen method.
𝑦𝑦 = 4𝑥𝑥
𝑦𝑦 = 4𝑥𝑥 + 7

_________________________________
_________________________________
_________________________________
_________________________________

11. Solve the system with any method.

12. Solve the system with any method.
𝑥𝑥 + 𝑦𝑦 = 14
3𝑥𝑥 + 𝑦𝑦 = 36
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