	Math 060 WORKSHEET

5.3 Solving Systems of Equations by the Addition Method (Elimination Method) 
	NAME:_________________________


A system that has a “nice” answer is easy to solve by graphing; however, many times a system will have a solution that is hard to guess at by only looking at the graph.  Last section we looked at the substitution method that can be used when the graphing method fails.  This method can be difficult to use when the variables have coefficients other than 1. In this case, we use the Addition (Elimination) method. This method is the most universal method.  

The Addition (Elimination) Method:  

The name implies that we are to eliminate something.  The goal is to perform certain operations on the equations to eliminate one of the variables but at the same time we mustn’t alter the system.  The properties that do this are:

1.) You can add two equations together without changing the solution set.


If the coefficients of a variable are opposites, then adding them together will cancel each 

 

other out, eliminating 
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  Solve for 
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 and then find 
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.


2.) You can multiply an equation by any nonzero number without changing the solution set.


We do this to create opposites in front of a variable and then do step 1.  By using both of 

these properties in succession we can eliminate one of the variables.
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  Solve for 
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 and then find 
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.

Performing the properties will result in a value for one of the variables. Once you find the value for one of the variables, you must put the value back in one of the equations to solve for the other value. There are two equations to choose from, you may use either equation.  To be sure of your solution, it is good practice to check this solution in the other equation.

EXAMPLE:   Solve the following systems


a.) 
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b.) 
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c.) 
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d.) 
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The above b and c were fairly easy to solve because we only had to change one equation by multiplying by a nonzero constant.  More often than this you will have to change both equations, as the next example illustrates:
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We have to choose to get rid of 
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 or 
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Now plug back in to find 
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Now plug back in to find 
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	CHECK:
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has to be a solution to both equations.
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  Therefore the solution checks out!


EXAMPLES: Solve the following systems


a.) 
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b.) 
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What about the infinitely many solution case and the no solution case:

In both cases, both variables will be cancelled.  You will end up with a statement without the variables

i.) A false statement like 
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will arise if there is no solution. 

ii.) A true statement like 
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 will arise if there are infinitely many solutions.

EXAMPLES: Solve the following systems

a.) 
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b.)
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