Algebra 1

Unit 6, Lesson 1: Systems in Multiple Representations

	Objectives
	Unit Skills

	· Students will be able to represent a system of linear functions as tables, graphs, and equations

· Students will determine the solution to a system of equations in multiple representations 
	

	Materials and Handouts
	Homework

	· Do Now (Mac and Tolley’s Road Trip) and notes template

· Keynote file

· GeoGebra Car Race files

· Pair Work: Spend of Save?

· Homework #6-1
	#6-1:  Another Footrace

	Time
	Activity

	20 min
	Do Now: Mac and Tolley’s Road Trip
· Students work individually or in pairs to complete the Do Now problems. They are given a system of equations problem in words, and must complete the other representations of it.

	20 min
	Demonstration

· Open the file called “car_race_animUSA.html”.  You will need to go to Safari first and open it from there; double-clicking won’t work.

· Set the parameters to meet those in the Do Now problem: Red Car speed = 30 and start = 50; Blue Car speed = 40 and start = 10.  Do this in “think aloud” format so students know what the settings mean.

· Ask students if the graphs look similar to their own.  How can we use the graphs to answer the Do Now questions?  Play the animation a couple of times (or use the manual animation option) until students can really see that the point of intersection is the time when the two cars meet, and how to find the corresponding distance.

· Now, play around with the settings to change the outcome.  What happens when you change the speed/starting point of each?  Call on students to come to the computer and set it up to achieve specific situations (written on the board):

· The blue car gets there first, and they never meet

· The red car gets there first, and they meet at 2 hours

· The blue car gets there first, and they meet 100 miles away

· The red car started 100 miles away and never moved

	20 min
	Direct Instruction

· Note-taking template is on the back of the Do Now.
· Main Concept: Intro to Systems of Equations

· First, define a system of equations as “two or more equations that we solve at the same time”.  We can solve a system using tables, graphs, or algebra; depending on the situation on representation might be more useful than another.
· Show a data table.  How can we determine the solution?  Find the x-value with matching y-values.
· Show a graph.  How can we determine the solution?  Find the point of intersection and write down its x- and y-coordinates.
· Show the equations from the Do Now.  How can we solve with equations?  Since we know that the number of miles for each person must be the same when they meet up, we can set the two equations equal to each other.  Solve like a regular equation with variables on both sides.
· Often, rates of change are written as fractions, and many students prefer not to work with fractions.  There is a clever method for clearing out fractions.  Show how to multiply by the LCD.
· Students practice solving two systems algebraically – one with fractions and one without.

	20 min
	Pair Work: Spend or Save?

· Students complete another system of equations problem in all representations; collect the work to see how well they are doing.
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Period:             Name:

Unit 6, Lesson 1: Do Now
Mac & Tolley’s Road Trip

	Words

Mr. Mac and Ms. Tolley are both taking road trips to LA.   Mr. Mac (in his red Toyota) started 50 miles from San Jose and drives at an average speed of 30 mph.  Ms. Tolley (in her blue Chevy) started 10 miles from San Jose and drives at an average speed of 40 mph.

	Table

Hours

Red Car’s Miles

Blue Car’s Miles

0

1

2

3

4

5

6

7

8


	Graphs

[image: image1.wmf]

	Equations

     (Use M for miles and H for hours)

          Red Car:




 Blue Car:


1. For both cars, complete the data table, make a graph, and write an equation. 

2. Who will get to LA first?  How do you know?

3. When will their cars be next to each other on the freeway?   How can you tell?

4. How far from San Jose will they be when they meet?

5. Advanced: figure out how to get the answer to questions 3 and 4 by using your equations – not the table or graph.
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Period:             Name:

Unit 6, Lesson 1: Pair Work
Spend or Save?

	Words

Goofus got a total of $170 for his birthday.  He started spending it at an average rate of $15 per day, on things like Starbucks and Hot Cheetos.  Gallant had only $10, but he did little jobs around the house and earned an average of $5 per day, and didn’t spend any of it.

	Table

Days

Goofus’ Money

Gallant’s Money

0

1

2

3

4

5

6

7

8

9

10


	Graphs

[image: image2.wmf]

	Equations

     (Use M for money and D for days)

          Goofus:




 Gallant:


1. For both boys, complete the data table, make a graph, and write an equation. 

2. Who has more money after 4 days?  6 days?  10 days?  How can you tell?

3. On what day will they have the same amount of money?  How much money?  How can you tell?

4. Use algebra to solve your system of equations.

Algebra 1





Period:             Name:

Unit 6, Lesson 1: Lecture Notes
	Main Concept


A system of equations is _____________________________________________________.

The solution occurs when ______________________________________________________.

	Table Representation

x

y = 2x – 4

y = 3x – 7

-2

-8

-13

-1

-6

-10

0

-4

-7

1

-2

-4

2

0

-1

3

2

2

4

4

5

5

6

8

Solution:
	Graph Representation

[image: image6..pict]
Solution:

	Algebra Representation
(Solve the Do Now problem with Algebra)

     m = 50 + 30h

    m = 10 + 40h
	How to deal with fractions…

     [image: image3.wmf]      
     [image: image4.wmf]

	Key Steps: 
1) Set the two equations equal to each other.


     
2) Solve for the first variable.


     
3) Plug your answer into the original equations to solve for the second variable.
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Period:             Name:

Homework #6-1
Another Footrace

	Words

The Tortoise and Hare are running another race.  The Tortoise got a head start, to try to make it more fair, since he is slower.  The Tortoise started 16 feet from the starting line, and ran at a rate of ½ foot per second.  The Hare started at the 2-foot line (he cheated just a little bit) and ran at a rate of 4 feet per second.

	Table

Seconds

Hare’s Distance

Tortoise’s Distance

0

1

2

3

4

5

6

7

8

9

10

11

12


	Graphs

[image: image5.wmf]

	Equations

     (Use f for feet and s for seconds)

          Hare:




 Tortoise:


1. For both runners, complete the data table, make a graph, and write an equation. 

2. Who is in the lead at each of these times?

	1 second
	3 seconds
	4 seconds
	6 seconds
	9 seconds

	
	
	
	
	


3. How many seconds does it take for the Hare to catch up to the Tortoise?  How far from the starting line are they at that time?

4. Use algebra to solve your system of equations.












































































































































































































































































Multiply all numbers by the lowest common denominator.









































