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Strand 5: Structure and Logic

Concept 1: Algorithms and Algorithmic Thinking: Use reasoning to solve mathematical problems in contextual situations.

PO 1.    Determine whether a given procedure for simplifying an expression is valid.

Simplify:

1. 4 (x + 6)

2. –4 (x + 6)

3. –4 (x + 6) + 6x

4. –4 (x + 6) + 6x + 2

5. – (2x –3)

6. – (2x –3 + 4y)

7. 2x² + 6x (3x) + 8

8. (x + 3) (x + 4)

9. (x - 3) (x - 4)

10. (x - 3) (x - 3)

11. (x – 3)²

12. (2x + 9)²

13. (x + 3) (x – 3)

14. (2x + 3y)²

Strand 5: Structure and Logic

Concept 1: Algorithms and Algorithmic Thinking: Use reasoning to solve mathematical problems in contextual situations.

PO 1.    Determine whether a given procedure for simplifying an expression is valid.
1.  Which of the following procedures for finding the area of a trapezoid with a height of 8 and bases of 6 and 10 is valid?
1)




2)




3)
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A  1 only
B  2 only
C 1 and 2 only

D  3 only
2.  Which of the following procedures for finding the average of 8 and 18 is valid?
1)




2)




3)

A  1 only
B  2 only
C  3 only
D  1, 2 only
E  2, 3 only
F  1, 2 and 3
Strand 5: Structure and Logic

Concept 1: Algorithms and Algorithmic Thinking: Use reasoning to solve mathematical problems in contextual situations.
PO 2.    Determine whether a given procedure for solving an equation is valid. 

PO 3.    Determine whether a given procedure for solving a linear inequality is valid. 

Strand 5: Structure and Logic

Concept 1: Algorithms and Algorithmic Thinking: Use reasoning to solve mathematical problems in contextual situations.

PO 4.  
Select an algorithm that explains a particular mathematical process.
1. Consider the following algorithm:

Step 1   Write the prime factorizations of 15,36,40 using exponents.



15 = 3 
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36 = 2
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40 = 2
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Step 2    Identify all the unique factors with the largest exponent  for the numbers.
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Step 3    Multiply all these factors, each raised to its respective exponent.



2 
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 EMBED Equation.3 [image: image12.wmf]·

 5 = 8
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5  = 360


What is the algorithm above used for?

A  to find the prime factorizations of 15, 36, 40

B  to find the greatest common factor of  15, 36, 40

C  to find the least common factor of 15, 36, 40

D  to find the least common multiple of  15, 36, 40

      2.  Given  
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    can be used for what purpose?


A  to find a common denominator 


B   to solve a proportion 


C  to add fractions with unlike denominators

D  to multiply fractions

3. Given P at (3,5) and Q at (6,8) the algorithm  
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A  to find the distance between P and Q
B to find the average of P and Q

C  to find the slope of the line containing
D  to find the range of P and Q

     P and Q

      4.
Given 
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, the algorithm  x = 
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   can be used for what purpose?

A  to find a common denominator 


B   to solve a proportion 


C  to add fractions with unlike denominators

D  to multiply fractions

Strand 5: Structure and Logic

Concept 1: Algorithms and Algorithmic Thinking: Use reasoning to solve mathematical problems in contextual situations.
PO 5.    Determine the purpose of a simple mathematical algorithm.

Strand 5: Structure and Logic

Concept 1: Algorithms and Algorithmic Thinking: Use reasoning to solve mathematical problems in contextual situations.

PO 6.    Determine whether given simple mathematical algorithms are equivalent.

1. Which of the following algorithms are equivalent?

I. Given two integers, subtract them.  You will have the answer you are looking for.

II. Given two integers, add them.  You will have the answer you are looking for.

III. Given two integers, subtract them by adding the opposite of the number being subtracted.  You will have the answer you are looking for.

2. Which of the following algorithms are equivalent?

I. If a line rises from left to right, you have the answer you are looking for.

II. If a line is horizontal, you have the answer you are looking for.

III. If a line has a slope of zero, you have the answer you are looking for.

Strand 5: Structure and Logic

Concept 2: Logic, Reasoning, Arguments, and Mathematical Proof:  Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions and recognize their applications.

PO 1.   Draw a simple valid conclusion from a given if…then statement and a minor premise.

1) Before a baseball game, Hector tells Armando that he will pay him $10.00 if he can catch two fly balls during the game.  During the game, Armando successfully catches two fly balls.  Which of the following statements is most reasonable?

A) Hector will receive $10.00 from Armando

B) Armando had a good game

C) Hector had a good game

D) Armando will receive $10.00 from Hector

2) If the score you receive on your test is 90% or better, the teacher will give you an “A”.      After taking the test, Melissa finds that she scored 89%. 

A) What is the hypothesis of the statement?

B) What is the conclusion of the hypothesis?

3) When water reaches a temperature of 32 degrees Fahrenheit, it freezes.  Julie left a glass of water on the table outside.  The temperature dropped to 27 degrees Fahrenheit overnight.  Which of the following statements is most reasonable?

A) The water in the glass was cold.

B) The water in the glass froze.

C) The water in the glass did not freeze.

D) It was not a very cold night.

4) If an angles measure is greater than 90( but less than 360(, then it is an obtuse angle.   Frank measured the angle made by the sidewalk in front of his house and the walkway and found the angle to be 101(.  Which conclusion is most reasonable?

A) Frank needs to measure a different angle

B) The angle is an obtuse angle

C) The angle is an acute angle

D) The angle is a right angle

Strand 5: Structure and Logic

Concept 2: Logic, Reasoning, Arguments, and Mathematical Proof:  Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions and recognize their applications.

PO 2.   List related if… then statements in logical order.

Put the following statements in a logical order

1.

a. If Mike goes to the store, he will be late to school

b. If Mike’s mother wakes up early, she will tell him to go to the store

c. If Mike is late to school, he will miss valuable classroom learning time

______, ______ , ______

2.  

a. If Lorenzo eats peanut butter, he will get very sick

b. If Lorenzo is mean to Amanda, she will get mad

c. If Lorenzo gets sick, he will miss his job interview

d. If Amanda gets mad, she will feed Lorenzo peanut butter

e. If Lorenzo misses his job interview, he will not get the job

______ , ______ , ______ , ______ , ______

3.  

a. If Natalie is late to school, she will never meet Luis

b. If Luis and Natalie do not get married, they will never move to San Diego

c. If Natalie misses the bus, she will be late to school

d. If Luis never learns how to surf, he will not get eaten by a shark

e. If Natalie never meets Luis, they will never fall in love

f. If Luis never moves to San Diego, he will never learn to surf

g. If Luis and Natalie do not fall in love, they will never get married

_______, _______ , _______ , _______ , _______ , _______ , _______

Moral of the story: If Natalie misses the bus, Luis will not be eaten by a shark

4.  

a. If I do not go to the gym, I will be cranky later

b. If I do not finish writing worksheets, I can not go home before 3:30

c. If I do not leave to go home by 3:30, I will not have time to go to the gym

d. If this computer would stop freezing, I would be able to write worksheets

_______, _______ , _______ , ________

Strand 5: Structure and Logic

Concept 2: Logic, Reasoning, Arguments, and Mathematical Proof:  Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions and recognize their applications.

PO 3.   Write an appropriate conjecture given a certain set of circumstances.

PO 4.   Analyze assertions related to a contextual situation by using principles of logic. 

Strand 5: Structure and Logic

Concept 2: Logic, Reasoning, Arguments, and Mathematical Proof:  Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions and recognize their applications.

PO 5.   Identify a valid conjecture using inductive reasoning.

1. If 101 = 10, 102 = 100, and 103 = 1000, make a conjecture about powers of 10 and the equivalent values.

2. If 10-1 = 0.1, 10-2 = 0.01, and 10-3 = 0.001, make a conjecture about powers of 10 and the equivalent values.

Use the pattern to make a conjecture (in sentence form) about what additional figures in the pattern would look like.  Then draw the next two figures.


CONJECTURE:___________________________________________________

3. 


     ,  

CONJECTURE: ___________________________________________________
Strand 5: Structure and Logic

Concept 2: Logic, Reasoning, Arguments, and Mathematical Proof:  Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions and recognize their applications.

PO 5.   Identify a valid conjecture using inductive reasoning.

Observe the pattern.  Determine the rule.  Complete the problem.

1. 
1, 4, 9, 16, 25, ____


What is the rule?______________  

2.
1, 3, 7, 15, 31, ______


What is the rule?_______________

3.
1, 2, 2, 4, 8, 32, _____


What is the rule?_______________

4.

x

  y



0

-2



2

 1



4

 4



6

 7

What is the rule?_____________________
Strand 5: Structure and Logic

Concept 2: Logic, Reasoning, Arguments, and Mathematical Proof:  Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions and recognize their applications.

PO 6.   Distinguish valid arguments from invalid arguments.

State whether each statement below is valid or invalid. 

1. All freshman take Algebra 1.  Jose is taking Algebra 1.  Therefore, Jose is a freshman.

2. All mammals have hair.  A blue whale is a mammal.  Therefore, a blue whale is a mammal.

3. Sergio’s dog will not eat green beans.  Mary’s dog will eat green beans.  Little Timmy sees a dog eating green beans.  This dog must be Mary’s dog.

4.  I do not like green eggs and ham.  I do not like them on a train; I do not like them in the rain.  If it is raining outside while I am on a train, then I do not like green eggs and ham (submitted with apologies to Theo LeSieg).

5. All squares are rectangles.  All rectangles are parallelograms.  Therefore, all squares are parallelograms.

6. Halloween is on October 31st.  People wear strange clothing on Halloween.  Mike sees a young woman wearing strange clothing, so it must be October 31st.  

Strand 5: Structure and Logic

Concept 2: Logic, Reasoning, Arguments, and Mathematical Proof:  Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions and recognize their applications.

PO 7.   Create inductive and deductive arguments concerning geometric ideas and relationships, such as congruence, similarity, and the Pythagorean relationship.

PO 8.   Critique inductive and deductive arguments concerning geometric ideas and relationships, such as congruence, similarity, and the Pythagorean relationship.

Strand 5: Structure and Logic

Concept 2: Logic, Reasoning, Arguments, and Mathematical Proof:  Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions and recognize their applications.

PO 9.   Identify a counterexample for a given conjecture.

PO 10. Construct a counterexample to show that a given conjecture is false.
All of the following conjectures are false.  Find a counterexample to prove this.

EX:  CONJECTURE: x3 > x2 for all values of x

Counterexample:  Let x = .5.  Then (.5)3 = 0.125 and (.5)2 = 0.25. , .125 < 0.25. So  x3 < x2.  Therefore, the conjecture is false.

1. CONJECTURE:  (-a) + b = a + (-b) for all values of a and b

Counterexample:____________________________________

2. CONJECTURE:  If x and y are integers, then x 
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 y is an integer

Counterexample:_______________________________________

3. CONJECTURE:  If a and b are Real Numbers, then (a + b)2 = a2 + b2
Counterexample:_________________________________________

4. CONJECTURE: If a and b are Real Numbers, then (-a) 
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 b is a negative number

Counterexample:________________________________________________

5. CONJECTURE:  All parallelograms are rectangles

Counterexample: _______________________________________

Strand 5: Structure and Logic

Concept 2: Logic, Reasoning, Arguments, and Mathematical Proof:  Evaluate situations, select problem-solving strategies, draw logical conclusions, develop and describe solutions and recognize their applications.

PO 11. State the inverse, converse, or contra positive of a given statement.

PO 12. Determine if the inverse, converse, or contra positive of a given statement is true or false.

PO 13. Construct a simple formal or informal deductive proof.

PO 14. Verify characteristics of a given geometric figure using coordinate formulas 

such as distance, mid-point, and slope to confirm parallelism, perpendicularity, and 

congruency .

1. Add the bases


	6 + 10 = 16


2. Multiply 16 by the height


	16 � EMBED Equation.3 ��� 8 = 128


3. Divide 128 by 2


	128/2 = 64


4. The area is 64





1. Add the bases


	6 + 10 = 16


2. Divide 16 by 2


	16/2 = 8


3. Divide the height by 2


	8/2 = 4


4. Multiply 8 times 4


	8 � EMBED Equation.3 ��� 4 = 32


5. The area is 32








1. Add the bases


	6 + 10 = 16


2. Divide 16 by 2


	16/2 = 8


3. Multiply 8 by the height


	8 � EMBED Equation.3 ��� 8 = 64


4. The area is 64





8 + 18 = 26





26/2 = 13





The average is 13





18 – 8 = 10





10/2 = 5





8 + 5 = 13





The average is 13





8/2 + 18/2 = 4 + 9





4 + 9 = 13





The average is 13
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