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Section 7.1 (Systems of Linear Equations in Two Variables)
Hooper’s Store on Sesame Street recently decided to sell VA Tech Hokies football jerseys.  The following graph shows the estimated cost and revenue predictions.
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Notice that as the number of jerseys

sold increases, the revenue grows

higher than the cost of the jerseys.

At 20 jerseys, the cost and revenue are

the same ($800).  This point (20,800)

is the break-even point and signifies

where the jersey sales become profitable.

Each of these lines represent a linear

equation in two variables, and both

equations form a system of linear

equations.  The point where the two

are equal is called the solution of the

system ((20,800) in this case).

A solution of a system of 2 equations in 2 variables is an ordered pair (x,y) that makes both true.
Example:  Consider the system of equations 2x – 3y = – 4 and 2x + y = 4.


Is (1, 2) a solution to this system?


Is (7, 6) a solution to this system?
It is sometimes possible to identify the solution to a system of linear equations by identifying the intersection point on a graph, but often this point may be difficult to accurately identify (consider the point (17/13, 2/3)).  One method for finding exact solutions of a system involves the substitution method.  

1. Solve 1 equation for 1 of its variables

2. Substitute this into the other equation

3. Solve this substituted equation

4. Replace this value into the equation in step 1

5. Check answer in both

Example:  Use the substitution method to solve the systems

6x – 5y = – 3   and y = 3x – 3
      2x + 3y = 4 and x + 2y = 1
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An algebraic property (addition property: if A = B and C = D then A + C = B + D) can be used to give us the addition (elimination) method for solving systems of linear equations in two variables.

1. Rewrite each equation into standard form (Ax + By = C)

2. If needed, multiply both sides of 1 (or both) equations such that the coefficient of 1 variable in 1 equation is opposite (additive inverse) of its coefficient in the other equation

3. Add the equations (one variable will cancel if for that variable the coefficients differ only in sign)
4. Using the result, find the value of the remaining variable

5. Find the value of the other variable by substituting the result into either original equation

6. Check answer in both

Example:  Use the addition method to solve the systems

3x – 4y = 11 and -3x + 2y = -7
      4x + 5y = 3 and 2x – 3y = 7

2x = 9 + 3y and 4y = 8 – 3x
If you think about linear equations graphically, how many solutions could a system of 2 linear equations have?

Examples:  Solve the system…


5x – 2y = 4 and -10x + 4y = 7



x = 4y – 8 and 5x – 20y = -40

Example:  I’ve decided to go ahead and book my trip down to Miami to watch the Hokies play in the Orange Bowl (as the ACC Champions).  My research shows that my small plane flying with the wind can make the 840-mile trip in 6 hours.  However, when the plane flies into the wind, the same trip will take 10 hours.  Find the average velocity of the plane in still air and the average velocity of the wind.
See pages 736-741 in the book for more information on applications problems and some good examples (example 9)
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Book problems:  3,7,15,21,23,25,27,31,37,53,59,67,69,71,75
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