LINEAR SYSTEMS

GOALS:
To interpret systems of linear equations in real-world situations




To solve linear systems of equations by the substitution method

OPENING ACTIVITY:

Assign each student a partner. On the overhead, display the transparency of graphs for production and sales of Company A and Company B. Tell the students they have designed a WIDGET and must decide which company they would choose to manufacture their product, based on the three graphs. Tell them to justify their choice using information from the graphs.


After 5 minutes, ask for their choice. In leading the discussion use the following questions:

1. Which company has the greater growth in productivity?  (Answer: Company B) 


What aspect of the graph indicates this?  (Answer:  The slope of the productivity line for 


Company B is steeper. Slope indicates the rate of change, since the line has positive slope


the growth is positive.)
2. When was the productivity of the two companies equal?  (Answer: In June)

How is this shown on the graph?   (Answer:  By the point of intersection of the two 


productivity lines.)
3.
Are the production costs of the two companies ever equal?   (Answer:  No)


How is this shown by the graph?  (Answer: The two lines for production costs appear to be  


parallel.)
4.
Which company has consistently lower production costs?   (Answer:  Company B)

How is this shown by the graph? (Answer:  The line for production costs for Company B 


always remains below the one for Company A.)
5.
What does the third graph tell about each company’s sales?   (Answer:  Sales have been approximately equal.)

What aspect of the gaph indicates this?  (Answer:  The sales lines for the two companies appear to be the same line ‘coincide’.)
TEACHING THE LESSON:
1. From the three graphs on the transparency, it is clear that for two lines in a plane, one of these 


three facts must be true.

· The lines are parallel.

· The lines intersect in one point.

· The lines are the same (coincident).

2. Ask the students to fill in the table below, referring to the three graphs as they do.
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# of solutions
equal slopes (yes or no)
same y-intercept (yes or no)

The 2 lines are parallel.
0
yes

no

The 2 lines intersect.
1
no
          could be
The 2 lines coincide.
infinitely many
yes

yes
3. If the two lines intersect in one point, how can we find it?



Recall from the transparency that the production costs were the same in May for Company A 


and Company B. This means that the x and y coordinates for both lines are the same. One of the 


ways to find this point is by a method called “Substitution Method”.

4. Work an example using the substitution method:

(EQ1)

2x +   y = 6
(1)
Look for a variable with a coefficient of either 1 or –1.

(EQ2)

3x + 4y = 4

In EQ1, we can solve for y.

(EQ3)

y = 6 – 2x
(2)
Isolate that variable (y in EQ1 for this example to obtain EQ3).




3x + 4(6 – 2x) = 4
(3)
Substitute its expression into EQ2.




3x + 24 – 8x = 4
(4)
Solve the equation for x.




    –5x = –20




        x = 4




y = 6 – 2(4) = –2
(5)
Substiture the solution into EQ3 (which was obtained from EQ1).




2(4) +  (–2) = 6
(6)
Check the solution by substitution into BOTH original equations 




3(4) + 4(–2) = 4

(EQ1 and EQ2).




(4 –2)
(7)
Write the solution as an ordered pair. If variables other than x and y 







are used, write the ordered pair in alphabetical order.

5. Other class examples, give the students the problems one at a time. Have the students work a 


problem, then ask them to explain how they solved it. NOTE: Make sure the students realize that 


the problems may be solved more than one way. For example, in the first problem some students 


may first solve for ‘a’; whereas, other students may first solve for ‘b’. 

4a +   b = 9
1 +  s = r
2y –   x = –3


  a – 2b = 0
s – 2r = 5
4x + 5y = 25

Ans.      (2, 1)
  (–6, –7)
    (5, 1)

CLOSING ACTIVITY:

Give the students the following directions:



“You will work with the assigned partner, given at the beginning of the hour. 



Each of you will write two linear equations, using the variables x and y. 



One of the variables should have the coefficient of 1 or –1. 



Exchange papers to solve the linear system. 



After each has solved the problem, return the paper to the auther of the system. 



Each of you will substitute the solution in both equations to check.



Discuss any discrepencies with each other.”

ASSIGNMENT:

Hand out problems to be solved by substitution.


NAME____________________________


ALGEBRA II – Linear Systems

Solve by the substitution method.

1.
3c + 2d = 2
2.
4x + 2y = 7
3.
4p + 2q = 8


  d +  1  = 3

y = 5x

q = 2p + 1

4.
x + 12y = 68
5.
x + 3y = 7
6.
3a + b = 3


x = 8y – 12

2x – 4y = 24

2a – 5b = –15

7.
3x + y = –9
8.
x + 6y = 2
9.
4r + 3s = 4


–3x – 2y = 12

5x + 4y = 36

2r – s = 7

10. Write and solve a system of equations to help Sam and Silo find the correct 


mathematical answer.


Christie:
“If I don’t get the answer to this algebra problem, I’m in big trouble!”


Sam:
“Let’s see that math problem, Christie…    



Maybe we can help.  HMM…  Wait here – we’ll be right back.


(Sam and Silo go to a comic book store.)


Sam:
“We’d like $4.70 worth of comic books.”


Clerk:
“What?”


Silo:
“Some should be 25¢, and some should be 40¢.”


Clerk:
“Huh?”


Sam:
“The number of 40¢ books should be 2 more than the number of 25¢ 



books. How many books of each kind do we need?”


Clerk:
“Get outa here.”


(Sam and Silo return to Christie.)


Sam:
“The correct answer is, ‘Get outa here.’”
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