MSDE Mathematics Lesson Seed 
	
[bookmark: _GoBack]Domain
· Relationships between Quantities and Reasoning with Equations

Cluster Statement
· Create equations that describe numbers or relationships.
	
 
 Standard
A.CED.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning 
               as in solving equations. For example, rearrange Ohm’s law V = IR to highlight 
               resistance R. (major)

Evidence Statement for A.CED.4
Note that PARCC tasks that assess this standard will have context.

	Evidence
Statement Key
	Evidence Statement Text
	Clarifications
	MP
	Calculator

	 A-CED.4-1 
	Rearrange linear formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law to highlight resistance R. VIR=

	i) Tasks have a context. 
	2, 6, 7 
	Neutral 





	Purpose/Big Idea: 
Students will rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations.

	Materials: 
· PA Turnpike website http://www.paturnpike.com/toll/tolls.aspx 
· CBR/Motion Detector
· Poster Paper/Smart Whiteboard
· Materials for student practice (card stock, poster paper, communicators, etc)

	Description of how to use the activity:
1.  Motivation/Opener – have student examine the prompt about traveling on the turnpike.  You may need to build student understanding of how tolls work on the turnpike.  Introduce students to the equation for distance in terms of rate of speed and time (d = rt) and have them continue their discussion.

2. Have a CBR/Motion detector set up and challenge the students to walk a fixed length in a specific amount of time.  You may want to mark the start/stop lines and have a timer displayed on your projector/computer.  Make the challenge fun by having students attempt to complete the task in unique ways (crawling, walking backwards, spinning in circles, hopping, etc)
In the event you do not have a CBR/Motion Detector attempt the same activity but have a student mark the time it takes for student to travel the distance.  Student can then calculate for the rate of speed.

3. Examine the CBR data – did students travel the course at the same rate of speed from start to finish?  Have students discuss how this activity/data relates back to the opening activity?

4. Examine the speed equation.  Have student identify/discuss which variable in dependent in the form d=rt.  Ask students how the equation could be manipulated so that the rate or the time becomes the dependent variable.  Have students support their thoughts using the appropriate equations solving skills.


5. Have students in groups to complete additional problems using real world equations. 

 Practice such as this is necessary to help students become fluent with manipulating equations.  Use creative ways to structure such practice.  Require students to verbalize the properties of mathematics they are using through each step of the manipulation process. 
*Provided are a bank of questions – consider posting problem as an around the room or pass the problem activity.  Students could trade equations, performing one step at a time.  Use a variety of strategies to maintain student interest/involvement.

	Guiding Questions:

1. Students may assume the turnpike problem is about a constant rate of speed.  How does the data from the CBR contradict/support their assumptions?
2. Why would it be necessary to manipulate an equation to isolate a specific variable?  

 






Warm Up/ Motivation:

You are traveling to Pittsburgh to watch the Baltimore Ravens play the Pittsburgh Steelers.  In order to get there you have to drive on the Pennsylvania Turnpike.  You get on the turnpike at Breezewood Pa at 11:00 a.m. and get off of the Pennsylvania Turnpike at Monroeville PA at 12:15pm.  You travel 110 miles on the turnpike.  As you exit the turnpike a police officer hands you a ticket for speeding.  Explain why he could possibly give you a ticket even though he did not see you driving?
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Possible equations for use in class exploration/practice:

Use these equations as you set up various opportunities for student practice.
	Pass the problem
	Partner Think-Pair-Share
	Around the World/Scavenger Hunt
	Gallery Walk
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Solve , for .

	

Solve , for .

	
Solve , for . 


	
Solve , for .

	
Solve , for .

	
Solve , for .

	
Solve , for .

	
Solve , for .

	
Solve , for .

	
Solve , for .

	
Solve , for .

	
Solve , for . 



image2.wmf
Vlwh

=


oleObject1.bin

image3.wmf
w


oleObject2.bin

image4.wmf
22

Plw

=+


oleObject3.bin

image5.wmf
w


oleObject4.bin

image6.wmf
2

Cr

p

=


oleObject5.bin

image7.wmf
r


oleObject6.bin

image8.wmf
3

4

3

Vr

p

=


oleObject7.bin

image9.wmf
r


oleObject8.bin

image10.wmf
1

b


oleObject9.bin

image11.wmf
R


oleObject10.bin

image12.wmf
1

x


oleObject11.bin

image13.wmf
R


oleObject12.bin

image14.wmf
d


oleObject13.bin

image15.wmf
c


oleObject14.bin

image16.wmf
F


oleObject15.bin

image17.wmf
r


oleObject16.bin

image18.wmf
n


oleObject17.bin

image19.wmf
s


oleObject18.bin

image1.emf

