	Lesson Title: Logic and Proof in Geometry                                  Geo 2.5

	Utah State Core Standard and Indicators   Geometry  Standard 3.1   Process Standards 1-4

	Summary

This lesson teaches student the basic concepts of logic.  The first activity is a project which involves students in identifying the logical statement in advertisements.  The second activity is to solve and create a logic puzzle.  The third activity requires students to make logical sequences of UNO cards to show that a specific card would play in a given deal.  

	Enduring Understanding
· Euclid developed a system of logic and proof in order to describe space and to formulate principles related to that space. Modern day geometry utilizes this system to continue to examine the space in our universe.

· Basic logic consists of using inductive and deductive reasoning, conditional statements and geometric laws of detachment and syllogism to determine the truth of statements.

· We can explore the principles of logic in the context of the internet, magazine advertisements, and television commercials.
	Essential Questions
What is logic? How is it used?



	Skill Focus

· Problem solving and inquiry

· Knowledge and application of basic geometric logic principles and properties.
	Vocabulary Focus



	Assessment 



	Materials:  The NOVA video “The Proof”, Magazines, poster boards, markers, internet access, computers, Uno playing cards

	Launch ideas: 
You may wish to view  the NOVA video “The Proof.”   This video is about a modern mathematician Andrew Wiles, who was the first person in 350 years to prove Fermat’s Last Theorem- a simple theorem to understand, but incredibly difficult to prove.—Access the worksheet (Alg 2.5b)which goes with the video. 
“should give more mind benders as warm up, show logical steps”


	Explore
(Explain and give examples for 1) conjectures and counterexamples, 2) conditional statements (if-then),  inverses, converses, negation and contra-positives, 3) inductive and deductive reasoning, 4) the law of detachment, 5) the law of syllogism.

	Summarize ideas:

“talk about logic”


	Apply




Directions: 
Students have been doing informal proofs. Now it is time to help guide them to a higher level stage of geometric thought, formal deductive systems. The following activities are meant to give them practice using formal deduction.

1) Discuss the first essential question and access textbook assignments to help students understand the basic logic principles.  Then do the Logic in Advertisements activity. After completing assignments students respond to the first 3 questions on the worksheet.
2) Use the Uno Proofs activity. 
3) Discuss essential question 2 and other contexts in which logic principles are applicable today.  Also talk about how they will be using the basic principles of logic to understand, apply, and prove relationships in the geometry of shape and space.

Discourse Suggestions:

· What is inductive and deductive reasoning?  

· How can knowledge of conditional statements help you in everyday decisions? 
· How can one counterexample show that a conjecture is false?
Geo 2.5a


Logic in Advertisements
Name _____________________________
1) Answer Essential Question 1:  What are the established principles of logic in geometry and how do they work? Explain and give examples for 
· conjectures and counterexamples 

· conditional statements (if-then),  inverses, converses, negation and contrapositives
· inductive and deductive reasoning
· the law of detachment
· the law of syllogism
2) Work in a group to invent 5 false conditional statements whose converses are true.

3) Collect examples of true and false conjectures made in everyday life and have them present their findings to the class.

CONDITIONAL ADVERTISEMENTS  
Activity 1

Often times in advertising we find conditional statements.  They are not always stated in an “If...then...” statement, but they do imply the same message.  

Select a magazine or newspaper of your choice.  Find five different advertisements that imply a condition or are stated as a conditional statement.  With these five advertisements complete the following questions.


1.  Write the advertisement as a conditional statement.  (“If...then...)


2.  What is the hypothesis?


3.  What is the conclusion?


4.  Write the converse of the conditional statement.


5.  If possible, write a counterexample for the advertisement.


6.  Write one or two sentences describing whether the advertisement is valid in the condition implied or stated or if it is false and misleading.  If the advertisement is false, then describe how you would change it to a valid conditional statement.
Activity 2
Create your own conditional advertisement on a separate sheet of paper which sells the importance of learning GEOMETRY!!  You may use pictures from books or magazines or you may draw your own. 
Extension: Research a famous legal trial and identify how reasoning was used to evaluate the evidence. 
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UNO Proofs
We have learned how the game UNO works. Your goal is to PROVE that the last card in your had can be played, if you are playing one card after another. Complete a two column proof for each of the following exercises, with statements and reasons in the columns. A reason must be provided for each statement, and the final statement must be the item you were to prove. 

1) Example: 
Given: Green 3 is showing. Your hand consists of Blue 3, Yellow 10, Blue 10, Red 3. 
Prove: You can play the Yellow 10. 
	Statements
	Reasons

	1. Green 3 is showing
	1. Given

	2. Play the Red 3
	2. A 3 can be played since a 3 is showing

	3. Play the Blue 3
	3. A 3 is showing

	4. Play the blue 10
	4. Blue is showing

	5. Play the Yellow 10
	5. A 10 is showing.


2) Given:  
Red Skip is showing. Your hand consists of Green 7, Yellow 5, Blue 3, Red 4, 




Blue Reverse, Red Reverse. 

    Prove:  
You can play the Blue 3.
	Statements
	Reasons

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3) Given:  
Blue Reverse is showing. Your hand consists of Blue 7, Green 8, Red 5, 




Yellow 7, Yellow 8, Green 3, Red 3.

    Prove:  
You can play the Green 3.
	Statements
	Reasons

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4) Given:  
Yellow 5 is showing. Your hand consists of Blue 0, Red 0, Green 5, Draw 4 




Wild, Blue 5.

    Prove: 
You can play the Blue 5.
	Statements
	Reasons

	
	

	
	

	
	

	
	

	
	

	
	

	
	


5) Given:  
Green Skip is showing. Your hand consists of Red 5, Blue 3, Green 2, Blue 


                        Skip, Blue Reverse, Green 5

    Prove:  
You can play the Red 5.
	Statements
	Reasons

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Part II  Create an UNO Proof problem. Then exchange with another group and write a proof for each other’s problems. They will write the proof on your paper, and you will write on theirs. Have your own solution ready to correct their work on your paper. 
Given:_______________________________________________________________________________
_____________________________________________________________________________________
Prove:_______________________________________________________________________________
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