Graphing Systems of Equations using the Graphing Calculator:  Grade 9. The topic of this lesson is systems of equations.  Materials needed are a CLASS SET of graphing calculators and the attached packet.

Lesson Overview:  Students will work with graphing calculators to solve systems of linear equations.  They will graph the lines using a graphing calculator.  Then the students will use the CALC function to see where the lines intersect.

Lesson Objectives:
· Students will calculate the solution to a system of equations by using the graphing calculator.

· Students will be able to assess whether a solution to a system of equations is a valid one.

· Students will categorize graphs of a system of equations based on the number of solutions that the systems provide.

NYS Standards Key Ideas:

· 7A – Represent and analyze functions, using verbal descriptions, tables, equations, and graphs.

· 7B – Apply linear and quadratic functions in the solution of problems.

· 7E – Apply axiomatic structure to algebra.

Anticipatory Set:  Start the class off with a review of slope.  First off, ask the students what the formula for slope is.  Then, ask the students what it means when the slope is the same (the lines are either parallel or the same). Ask the students that if the lines have the same slope, what makes them different (the y-intercept).  So then tell the students, if the lines have the same slope and y-intercept, they are the same.   If the slope is the same, but they have different y-intercepts, then they are parallel.  Then tell the students that if the lines are parallel, then they will never intersect. Then ask the students, if two lines have different slopes, will they meet?  And if they do, how many times? (Five minutes)

Developmental Activity: (27 minutes)
1. Hand out the calculators and handouts to the students.  Each student needs his or her own calculator.  It is important that they have their own calculator since we are graphing linear equations with the calculator and then finding their intersection point.

2. Pass out the attached worksheet to each of the students.  It is the instructor’s job to lead the students through the lesson.  

3. Read aloud the introduction to the students.  From there, start questions one  through five. 

4. When you finish step five, explain to the students that that the point (1, 2) satisfies both of the equations.  To do this, you should write the two equations on the board.  Fill in 1 for x and 2 for y in both of the equations.  Show that both of the equations are true by simplifying both equations to 2 = 2.

5. On the board, show a counter example.  Ask the students for a point that is on one of the lines but is not on another.  Put that point into both equations.  Show that where it works for one of the equations, it won’t work for the other.

6. Ask the students for a point that is on neither of the lines.  Show that neither equation is valid with those points.  From here, move on to step question six.

7. Questions 6 through 12 are a lot more involved, since the intersection point is not a nice one.  This forces the students to use the CALC – Intersection function of the calculator.  I expect that this is the students first time doing this, so it may take a while showing them the steps.

8. After question 12, explain that the solution to the system of equations is not always a nice, neat coordinate, but it sometimes is a bit messy.  However, with the use of the graphing calculator, you can find the solution.

9. Just incase the students are a bit skeptical, plug in the point into both of the equations, like we did on step 4.  This will prove to the students that this point is the solution, and it does satisfy both equations.

10. Number 13 and 14 deal with parallel lines.  When they students see that they never intersect, explain to them that they have no solution, that there is no point that you could put in to both equations to get both equations to be true.

Closure:  Parallel lines have no solution to their system of equations, systems with the same line has infinitely many solutions, and lines that intersect have one solution, at the point of intersection.  This is the main idea of the lesson.  You come across this several times in the lesson, but it should be reviewed at the end of the class. 

Ask the students, “If the two lines intersect, how many solutions does it have?”  Answer: One.  Then ask, “What is the solution of a system of equations?” Answer: A point.

Then ask, “If the lines are parallel, how many solutions does the system have?”  Answer: Zero.

Then ask, “If the two lines are the same, how many solutions does the system have?”  The answer should be infinity.  (Five minutes)

Assessment:  In addition to informal assessments to how the students understand how to find the point of intersection, there is a “ticket out the door” assessment.  Hand the ticket to the students with three minutes left in class.  If they properly understand the lesson, they should be able to answer the questions.  (Three minutes)
Graphing Systems of Equations

Two equations together are called a system of equations.  A solution to the system of equations is the ordered pair, (x, y), that satisfies both equations.

Another way to think about it is that the solution to the system of equations is the point, (x, y), where the two equations intersect each other (in other words, the answer is where the point where the two lines cross).

There are different ways to solve for the solution of different systems of equations.  One way is to graph them.
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To start the graph, we have to go to the Y= screen.  So, press the Y= button.  Make sure that there are no equations entered.
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2.) For Y1, enter the equation y = x +1.  For Y2, enter the equation y = -x +3.
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3.) Before we see the graph of the line, let’s get a good window to view the graph.  Press the ZOOM key and scroll down to the number 4.  ZDecimal will make it easier for us when we try and trace our line.  When ZDecimal is highlighted, press enter to see the graph.
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4.) Your graph should look like the graph to the right.

These two graphs intersect at a point on this graph.  By just looking at the graph, what point do you think the two lines (or the two equations) intersect at?

          ( ___ , ___ )
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5.) Press the TRACE key.  Trace along either Y1 or Y2 and find the point where the two lines cross.  Was the point the same as what you thought that it was from question 4?

The point at where the two lines cross is called the solution that satisfies the system of equations. The two equations were y = x +1 and y = -x +3.  Together, they are a system of equations.  The point (1, 2) is where the two equations intersect.  Therefore, the point (1, 2), where x = 1 and y = 2, satisfies both equations.

6.) Try it with two different equations. For Y1, enter the equation y = (1/2)x +1.  For Y2, enter the equation y = -3x - 1.
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7.) Graph the two equations by hitting the GRAPH key.  Use the TRACE key to try and find the point where the two lines intersect.  Estimate the point.

          ( ___ , ___ )
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8.) These two lines don’t intersect at a very nice point.  However, we can find the exact point that the two intersect by using the calculator.  Press the 2ND key and then TRACE.  This is the CALC menu.  To find where two equations intersect, scroll down to selection number 5.  Press enter.
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9.) Move the cursor on the Y1 line.  Move it to where it looks like the two lines intersect.  When you think that you have that point, press ENTER.
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10.) Then the calculator will ask you where you think the intersection point on the “Second curve?” is.  Scroll along Y2 to the point where you think they intersect.  Again, press ENTER.
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11.) Then the calculator will ask you to “Guess?”  Move your cursor over whatever point you think the lines intersect at, and then press ENTER.
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12.) The calculator then calculates the EXACT point of intersection.  For this graph, it happened to be    (-.5714286, .71428571).  Was that close to your estimate from step 7?

The intersection points of any two lines may not be nice in neat, but for most lines, they are there.  This is a case where two lines never meet.  What is it called when two lines never meet?  These lines have a special name, do you know what it is?
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13.) Graph two more lines. For Y1, enter the equation y = 2x +2.  For Y2, enter the equation y = 2x - 1.
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 14.) Do you see a point of intersection?   Is it possible for these points to intersect?

If two lines are parallel, they will never meet.  If they don’t intersect, there can’t be a solution for the system of equations.  As you may have seen, the two lines have the same slope.  If they have the same slope, they increase at the same rate.  The two lines have different y-intercepts, so they will never intersect each other.  Therefore, for this system of equations, there is NO SOLUTION.

On the other hand, if two lines have the same slope, and the same y-intercept, they are the same line.  Therefore, for that system of equations, there are INFINITELY MANY SOLUTIONS.

TICKET OUT THE DOOR!!!                      NAME__________________

For Y1, enter the equation y = (1/2)x +1.  

For Y2, enter the equation y = -3x - 1.
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Sketch the graph on the axes above (don’t worry, the lines don’t have to be perfectly straight.

What is the point of intersection?  (_____ , _____)

How did you find this?

