CHAPTER 4
Systems of Equations in Two Variables
Example of a System of Equations:
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We will find the solution, the point (x, y) that makes both equations true.
(4.1)  Systems of Equations and Graphing
1) Graph each equation on the same coordinate system.

2) Find the solution.  You can get one of the three scenarios below for a solution.  

If they intersect at one point, then the system has __________ solution. This intersection point, written as an ordered pair (x,y) is the solution.
If they end up as parallel lines then the system has _________ solution since they don’t intersect.
If they end up as overlapping lines (same lines) then the system has _________________ solutions.  All the points on the line are solutions since they intersect at all those points.      
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                       One Solution


No Solution

  Infinitely Many Solutions

   (x, y)

3)  Check your answer in both of the original equations.

Examples:  Find the solution to the following systems of equations.

1) 
[image: image5.wmf]3

1

xy

xy

-=

+=-

 







[image: image6.png]



2)  
[image: image7.wmf]24

42

xy

xy

-=

+=

















[image: image8.png]



3)   
[image: image9.wmf]21

22

xy

xy

+=-

+=


[image: image10.png]





4)    
[image: image11.wmf]2510

41020

xy

xy

-=

-+=-






                                                                                                                                [image: image12.png]



What is the weakness of this method? ______________________________________________________________________________

______________________________________________________________________________
(4.2)  Systems of Equations and Substitution


The idea for substitution method is to substitute one equation into the other equation.


1)  Solve one of the equations for either x or y.


2)  Substitute that expression into the second equation.


3)  Solve for the remaining variable.


4)  Back-substitute the value obtained into either original equation to find the other variable.


5)  Check your answer.

Examples: Solve the following systems using substitution.
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(4.3)  Systems of Equations and Elimination
The idea for the elimination method is to eliminate one of the variables from the equations.


1) Put each equation in the form  Ax + By = C


2) Multiply one or both equations by a non-zero constant so the coefficients for one variable 


     are opposite.  (i.e.  2x  and - 2x)


3) Add the equations. (At least one variable should be eliminated)


4) Solve the resulting equation.


5) Back-substitute into one of the original equations to find the remaining variable.


6) Check your answers.

Examples:  Solve the following systems using Elimination.
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Conclusion:   In the process of solving a system and the following occur:

1) A true statement (0 = 0) this means we have _______________ lines, thus _______________.

2)  A false statement  (0 = 5) this means we have ______________lines, thus _______________.

(4.4)  Application Using Systems
1)
A farmer has 24 animals consisting of ducks and cows.  He doesn’t know how many of each he has but he knows there are 62 legs.  How many of each animal does he have?

2)
An airplane has 152 seats.  The number of coach-class seats is five more than six times the number of first-class seats.  How many of each type of seats are there?

3)
How many oz of a 5% acid solution must be mixed with how many oz of a 30% acid solution to yield 100 oz of a 10% solution?

4)
Sabina goes to a bank and gets change for a $50 bill consisting of all $5 bills and $1 bills. There are 22 bills in all. How many of each kind are there?
(10.3)  Inequalities in Two Variables

GRAPHS OF LINEAR INEQUALITIES

Recall that a graph represents all the solutions for an equation.  For linear inequalities we have solutions that make up half of a plane.  The idea of graphing these is similar to graphing inequalities on the number line.  To graph linear inequalities:


1)  Replace the inequality with an = and graph the boundary line.



>  or  <:  use a dotted line   <----------->


(  or  (:  use a solid line   


2)  Pick a point on either side of the graphed line and check if it is a solution by testing it in the


     original inequality. We usually use (0,0) as long as it’s not on the boundary line.



* if the statement is true; shade that side of the line



* if the statement is false; shade the other side of the line

Examples:

1)  Graph: 
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2)  Graph:  
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3)  Graph: 
[image: image26.wmf]4

y

>-










[image: image27.png]



4)  Graph:  
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SYSTEMS OF LINEAR INEQUALITIES
1) Graph each inequality on the same coordinate system.  

2) Find the intersection of the two graphs.  This region where the graphs overlap is your solution so make sure you shade the intersection well.  
Examples:  Graph the solution to the following systems of inequalities.
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