Bob Brown, CCBC Essex                      
 TOPIC #22
7
Math 082 & 083 Combined
SYSTEMS OF LINEAR EQUATIONS

MATH 082
Def.:  A 2x2 system of linear equations is an algebraic or graphical problem in which the the equations for or graphs of two lines are given.

There are three different general types of 2x2 systems of linear equations.
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Type 1                                                                                                     
The two lines intersect at a single point.
Here, we've drawn y = 3x + 2  and  y = −  \eq \f(3,4) x – 5.
Notice that the two lines intersect at a single point.
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So, the “common solution” will be the point (x , y) at which

the lines intersect.
Type 2
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The two lines do not intersect (have no intersection point) because they are parallel. 

Here, we've drawn y = 2x + 3  and  y = 2x – 5.
The lines are parallel; they never intersect.
We represent the fact that there is no intersection point

(no common solution) for the two lines with the symbol { }.

We call the symbol { } the “empty set.”
Type 3

The lines intersect at infinitely many points. 


Here, we've drawn 6x – 4y = −8  and  9x – 6y = −12.
The lines have the same graph; in fact, the two lines are

actually one and the same line.  There are infinitely many

intersection points (or common solutions)—namely, all of
the points on the line.

Exercise 1 (Section 4.1 #2):  Determine whether (-3 , 1) is a solution or is not a solution for the given 2x2 linear system.
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2(-3) + 10(1)  
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Exercise 2 (Section 4.1 #4):  Determine whether (4 , 2) is a solution or is not a solution for the given 2x2 linear system.
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Solving a 2x2 system by graphing is inherently inaccurate, so we will study two different algebraic techniques for solving (finding the intersection point of or common solution for) a 2x2 system:  substitution and elimination.  Either method can be used in any problem, but we will see that the way in which the two given equations are initially arranged will give us a clue as to which of the two techniques will be easier to use.
Substitution

When either x or y is already isolated or easily isolatable in one of the linear equations, we will generally use the substitution method.
Exercise 3 (Section 4.1 #16):  Solve the following system using the substitution method.
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	Since the second equation says that x is equal to 3y, we will replace the x in the first equation with 3y.
This gives us  5(3y) + 2y = -17, which we now solve for y.







Having determined that y = -1, we replace y with -1 in either of the two equations in order to determine the value of x.
   x  =  3(-1)  =

Thus, the intersection point of the two lines is  (        ,        ).

Exercise 4:  Solve the following system using the substitution method.
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Exercise 5:  Solve the following system using the substitution method.
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Elimination
We will generally use elimination when in both of the two equations neither x nor y is already isolated or easily isolatable.  The key is to rewrite one or both of the equations so that the coefficients of one of the variables in the two equations are exact opposites.
Exercise 6:  Solve the following system using the elimination method.
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	In this problem, the coefficients of the y-variables are already exact opposites.  Thus, we do not need to multiply either equation by a number.  Instead, we move directly to adding the two equations together, which will temporarily eliminate y, thus allowing us to determine the value of x.


  x + 2y = 0
  x – 2y = 4

2x         = 4    (   x  =
Having determined that x = 2, we replace x with 2 in either of the two equations in order to determine the value of y.  By replacing x with 2 in both of the two equations, we will show that it does not matter which one of the two equations is used to determine y.
 2 + 2y = 0



2 – 2y = 4




Thus, the intersection point of the two lines is  (        ,        ).

Exercise 7:  Solve the following system using the elimination method.
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Exercise 8:  Solve the following system using the elimination method.
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Exercise 9 (Section 4.1 #58):  Solve the following system using the elimination method.
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This indicates that the two equations are parallel lines that do not intersect.  There is no solution.  Thus, the solution set of this system is the

      set, written
            .
Exercise 10:  Solve the following system using the elimination method.
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This indicates that the two equations are in fact the same line.  Thus, their common solutions are all of the points on the line.  We write the set of solutions in the following way:  
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Exercise 11 (Section 4.1 #60):  Solve the following system using the elimination method.
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Exercise 12 (Section 4.1 #62):  Solve the following system using the elimination method.
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Exercise 13 (Section 4.3 #8):  A pharmacist needs 500 milliliters of a 20% phenobarbital solution but has only 5% and 25% phenobarbital solutions available.  Find how many milliliters of each he should mix to get the desired solution.












Exercise 14 (Section 4.3 #12):  Hilton University Drama Club sold 311 tickets for a play.  Student tickets cost 50 cents each; nonstudent tickets cost $1.50 each.  If total receipts were $385.50, determine how many tickets of each type were sold.


Exercise 15 (Section 4.3 #24):  Jack Reinholt, a car salesman, has a choice of two pay arrangements:  a weekly salary of $200 plus 5% commission on sales, or a straight 15% commission.  Determine the amount of weekly sales for which Jack’s earnings are the same regardless of the pay arrangements.



















	Math 082 Homework
	Section 4.1, Pages 212 – 214 
	Section 4.3, Pages 230 – 232

	
	1 – 11 odd, 15, 23 – 47 odd, 59, 61, 63, 73 – 75
	1, 3, 7, 11, 17, 25


Exercises with Section and Problem number references are taken from Intermediate Algebra, Fifth Edition; Elayn Martin-Gay; Pearson/Prentice Hall; © 2009.  They are included as examples similar to assigned odd-numbered homework problems.
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