Chapter 7:  Solving System of Linear Equations and Inequalities

Section 7.1:  Graphing Systems of Equations
SOLs:  None
Objectives:  Students will be able to:  

Determine whether a system of linear equations has 0, 1, or infinitely many solutions
Solve a system of equations by graphing
Vocabulary:  

System of equations – two or more equations 
Consistent – a system of equations that has at least one ordered pair that satisfies both equations 
Inconsistent – a system of equations with no ordered pair that satisfies both equations 
Independent – a system of equations with exactly one solution 
Dependent – a system of equations that has an infinite number of solutions 
Key Concept:
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• Solutions of two linear equations result in:
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Because (graphically):

Lines are parallel                    Lines Intersect                        Same Line

Examples:
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Use the graphs to determine whether the system has no solution, one solution, or infinitely many solutions.

a.  y = -x + 1 and y = - x + 4








b.  3x – 3y = 9 and y = -x + 1














c.  x – y = 3 and 3x – 3y = 9
2. Graph the system of equations. Then determine whether the system has no solution, one solution, or infinitely many solutions. If the system has one solution, name it.

a.  2x – y = -3 and 8x – 4y = -12



b.  x – 2y = 4 and x – 2y = -2
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3. Bicycling:  Tyler and Pearl went on a 20-kilometer bike ride that lasted 3 hours.  Because there were many steep hills on the bike ride, they had to walk for most of the trip.  Their walking speed was 4 kilometers per hour.  Their riding speed was 12 kilometers per hour.  How much time did they spend walking? 
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Concept Summary:

	Graph Reveals 
	Intersecting Lines 
	Same Line 
	Parallel Lines 

	Solutions 
	One 
	Infinitely many 
	none 

	Terminology 
	Consistent and 
independent 
	Consistent and 
dependent 
	inconsistent 


Homework:  pg 372 16-36 even
Section 7.2:  Substitution 
SOLs:  The student will

Objectives:  Students will be able to:  

Solve systems of equations by using subtraction
Solve real-world problems involving systems of equations
Vocabulary:  

Substitution - putting the value of one variable (in terms of the other variable) into the equation 
Key Concept:

Numbers (distances) are equal; things (line segments, angles, polygons) are congruent
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•

We have used substitution before, plugging in a constant 

value for x to find y in a equation of a line.

y = 4 x – 7      let x = 3   then y = 4(3) – 7 = 12 – 7 = 5

•

Now we are using substitution to help us eliminate a 

variable in a system of equations (to solve them)

y = 4 x – 7   and    y = 2 x + 9

by substituting what y is (in terms of x) in the second 

equation for y in the first equation we get

2 x + 9 = 4 x – 7  



an equation of just one variable!

•

We can solve this to get x = 8 and y = 25


Examples:

1. Use substitution to solve the system of equations.
           x = 4y  and  4x – y = 75

2. Use substitution to solve the system of equations. 
           4x + y = 12  and  -2x – 3y = 14
3. Use substitution to solve the system of equations. 
           2x + 2y =8  and  x + y = =2
4. Gold:  Gold is alloyed with different metals to make it hard enough to be used in jewelry.  The amount of gold present in a gold alloy is measured in 24ths called karats.  24-karat gold is 
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 or 100% gold.  Similarly, 18- karat gold is 
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 or 75% gold.  How many ounces of 18-karat gold should be added to an amount of 12-karat gold to make 4 ounces of 14-karat gold?  
Concept Summary:

In a system of equations, solve one equation for a variable, and then substitute that expression into the second equation to solve 
Homework:  Pg 379 12-28 even
Section 7.3:  Elimination Using Addition and Subtraction 
SOLs:  None
Objectives:  Students will be able to:  

Solve system of equations by using elimination with addition
Solve system of equations by using elimination with subtraction
Vocabulary:  

Elimination - the use of addition or subtraction to eliminate one variable and solve a system of equations 
Key Concept:
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•

Sometimes we can add (or subtract) two sets of equations 

together and eliminate a variable

•

We can do this because we are adding (or subtracting) the 

same thing (since they are equal) from both sides of the 

equation 

•

Example:  Solve 2x + 3y = 23 and -2x + 8y = 32

2x + 3y = 23            (equation one)

+    -2x + 8y = 32 (equation two)

11y = 55            Eliminate x by adding 

y = 5              Divide both sides by 11

2x + 3(5) = 23            Sub y= into equation one

2x = 8              Simplifying

x = 4              Divide both sides by 3


Examples:

1. Use elimination to solve the system of equations.


-3x + 4y = 12    and    3x - 6y = 18
2. Four times one number minus three times another number is 12.  
Two times the first number added to three times the second number is 6.   Find the numbers.
3. Use elimination to solve the system of equations.



4x + 2y = 28    and    4x + 3y = 18
Concept Summary:

Sometimes adding or subtracting two equations will eliminate one variable
Homework:  Pg 385 12-24 even, 30, 32
Section 7.4:  Elimination Using Multiplication 
SOLs:  The student will

Objectives:  Students will be able to:  

Solve systems of equations by using elimination with multiplication
Determine best method for solving systems of equations 
Vocabulary:  none new
Key Concept:
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•

Sometimes we can multiply two sets of equations by a 

constant and then add them together to eliminate a variable

•

Example:  Solve 2x + 4y = 20 and -3x + 8y = 26

2x + 4y = 20            (equation one; 4y 



2 = 8y)



2

4x + 8y = 40            (equation one 



2)

- -3x + 8y = 26 (equation two)       -(-#) is a positive

7x          = 14            Eliminate y by subtracting 

x = 2              Divide both sides by 7

2(2) + 4y = 22            Sub x= into equation one

4y = 18            Simplifying

y = 4              Divide both sides by 4
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Three methods for solving systems of equations:

–

Graphing (from 7.1)

–

Substitution (from 7.2)

–

Elimination (from 7.3 and 7.4)

•

using addition, 

•

subtraction or 

•

multiplication


Examples:

1. Use elimination to solve the system of equations.
               2x + y = 23    and    3x + 2y = 37

2. Use elimination to solve the system of equations.
              4x + 3y = 8    and    3x – 5y = -23
3. Determine the best method to solve the system of equations. Then solve the system.
               x + 5y = 4    and    3x – 7y = -10

4. Transportation:  A fishing boat travels 10 miles downstream in 30 minutes. The return trip takes the boat 40 minutes. Find the rate of the boat in still water.
Concept Summary:

Multiplying one equation by a number or multiplying a different number is a strategy that can be used to solve systems of equations by eliminations
Three methods for solving systems of equations:
Graphing
Substitution
Elimination (using addition, subtraction or multiplication)
Homework:  pg 391 14-38 even
Section 7.5:  Graphing Systems of Inequalities 
SOLs:  The student will

Objectives:  Students will be able to:  

Solve systems of inequalities by graphing
Solve real-world problems involving systems of inequalities 
Vocabulary:  

System of inequalities - a set of two or more inequalities with the same variables 
Key Concept:
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•

Solve each inequality separately and graph

•

The final solution set is always the intersection of the two 

(or more) solution spaces (as shown below in purple)

x + y > 4          ½x – y > -2           y 

≥

0             x 

≥

0

y

x

First Quadrant Only!


Examples:


1. Solve the system of inequalities by graphing.
y < 2x + 2   and   y ≥ -x – 3

2. Solve the system of inequalities by graphing.
y ≥ -3x + 1   and   y ≤ -3x – 2

3. Service:  A college service organization requires that its members maintain at least a 3.0 grade point average, and volunteer at least 10 hours a week.  Graph these requirements.
4. Employment:  Jamil mows grass after school but his job only pays $3 an hour.  He has been offered another job as a library assistant for $6 per hour.  Because of school, his parents allow him to work 15 hours per week.  How many hours can Jamil mow grass and work in the library and still make at least $60 per week?
Concept Summary:

Graph each inequality on a coordinate plane to determine the intersection of the graphs
Homework:  pg 397 12-28 even
Section 7.R:  Review
SOLs:  None
Objectives:  Students will be able to:  


Review Chapter 7 material
Vocabulary:  none new
Key Concept:

Examples:

Concept Summary:

Homework:  none



























Substitution

We have used substitution before, plugging in a constant value for x to find y in a equation of a line.

y = 4 x – 7      let x = 3   then y = 4(3) – 7 = 12 – 7 = 5



Now we are using substitution to help us eliminate a variable in a system of equations (to solve them)

                                            y = 4 x – 7   and    y = 2 x + 9

by substituting what y is (in terms of x) in the second equation for y in the first equation we get

2 x + 9 = 4 x – 7    an equation of just one variable!



We can solve this to get x = 8 and y = 25
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Solve Systems of Equations: Elimination

Sometimes we can add (or subtract) two sets of equations together and eliminate a variable

We can do this because we are adding (or subtracting) the same thing (since they are equal) from both sides of the equation 

Example:  Solve 2x + 3y = 23 and -2x + 8y = 32



       2x + 3y = 23            (equation one)

+    -2x + 8y = 32            (equation two)

              11y = 55            Eliminate x by adding 

                  y = 5              Divide both sides by 11

     2x + 3(5) = 23            Sub y= into equation one

                2x = 8              Simplifying

                  x = 4              Divide both sides by 3







Solve Systems of Equations: Elimination
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Solve Systems of Equations: Elimination

Sometimes we can multiply two sets of equations by a constant and then add them together to eliminate a variable

Example:  Solve 2x + 4y = 20 and -3x + 8y = 26



            2x + 4y = 20            (equation one; 4y  2 = 8y)

                         2 
        4x + 8y = 40            (equation one 2)

 -         -3x + 8y = 26            (equation two)       -(-#) is a positive

            7x          = 14            Eliminate y by subtracting 

                       x = 2              Divide both sides by 7

          2(2) + 4y = 22            Sub x= into equation one

                     4y = 18            Simplifying

                       y = 4              Divide both sides by 4







Solve Systems of Equations: Elimination
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Solving Systems of Equations

Three methods for solving systems of equations:

Graphing (from 7.1)

Substitution (from 7.2)

Elimination (from 7.3 and 7.4)

using addition, 

subtraction or 

multiplication









Solving Systems of Equations.

Threemethods forsolvingsytems of squations:
- Graphing (rom71)
= Subtituion rom 72)
- Elimination(rom 3 147.9.
- wiag e,
 sbtrscinor
- muliplcion





System of Equalities

Solutions of two linear equations result in:
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No Solutions

One Solution

Infinite Solutions

Because (graphically):

    Lines are parallel                    Lines Intersect                        Same Line







System of Equalities.

*+ Solutions of o linsar squations rasultin:
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