Austin ISD Advanced Planning Guide – Mathematics

(2006 Austin Independent School District                                           1st Six Weeks---August 15th through September 22th (28 days – 2 days for 6 weeks review/test, 2 days for BoY)                                                                                  Pre-AP Geometry

X indicates differentiation from the IPG and is color-coded as to the type of differentiation: X = modifications X = substitutions X = additions

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	604
	Underlying Mathematical Processes
	Many processes underlie all content areas in mathematics. As they do mathematics, students continually use problem-solving, language and communication, and reasoning (justification and proof) to make connections within and outside mathematics. Students also use multiple representations, technology, applications and modeling, and numerical fluency in problem-solving contexts.
	Basic understandings: The basic understandings of number, operation, and quantitative reasoning; patterns, relationships, and algebraic thinking; geometry; measurement; & probability.

Geometric thinking & spatial reasoning: Spatial reasoning plays a critical role in geometry; geometric figures provide powerful ways to represent mathematical situations and to express generalizations about space and spatial relationships. Students use geometric thinking to understand mathematical concepts and the relationships among them.
Geometric figures and their properties: Students study properties and relationships having to do with size, shape, location, direction, and orientation of geometric figures.
The relationship between geometry, other mathematics, and other disciplines: Use geometric ideas, relationships, and properties to solve problems.

Tools for geometric thinking: Techniques for working with spatial figures and their properties are essential in understanding underlying relationships. Students use a variety of representations (concrete, pictorial, numerical, symbolic, graphical, and verbal), tools, and technology (including, but not limited to, calculators with graphing capabilities, data collection devices, and computers)to solve meaningful problems by representing and transforming figures and analyzing relationships.
Underlying mathematical processes: Many processes underlie all content areas in mathematics. As they do mathematics, students continually use problem-solving, language and communication, and reasoning (justification and proof) to make connections within and outside mathematics. Students also use multiple representations, technology, applications and modeling, and numerical fluency in problem-solving contexts.

	
	Discovering Geometry

DG Intro Activities/

Cooperative

Learning

(DG Teacher Guide and Answer Key) 

*1

DG Chapter 0: Geometric Art
is best utilized if it is integrated throughout the first six weeks and/or used for projects throughout the year.

Section 0.8 found in DG Chapter 0 is used as part of the first four days when the teacher has administrative type procedures to do or when class size leveling is occurring.
	3 days
	Principles of Learning Tip: Take some time during the class period to set clear expectations for notebook organization (refer to page 58 for suggestions found in DG Teacher’s Guide and Answer Key. Have the students help create and display a criteria chart for these expectations.

Two-point perspective drawings:

Section 0.8 “Perspective” on DG page 27.    * 2

Project: “Drawing a High-Rise Complex” on DG page 32.   *3

Principles of Learning Tip (Accountable Talk):

Students answer questions like:

“What are some of the most significant concepts I have learned so far?” 

 “Why are they significant to me?” 

“What are you looking forward to in your study of geometry?” “What are your goals in geometry?” 

 “What are your goals for this class?” 

“What are you nervous or concerned about?” 

 “What specific steps can you take to achieve your goals?”

X Geometer’s Sketchpad:

- Refer to Lesson 0.2 Line Design Supplement in the teacher materials for project idea. 

- Refer to Lesson 0.3 Circle Design (Daisy Designs) Supplement in the teacher materials for project idea.

- Refer to Lesson 0.4 Op Art Supplement in the teacher materials for project idea.
	Journal: Students should keep a mathematics journal about their feelings toward mathematics, and to organize their thoughts about what they have learned and what they are still having difficulty with in geometry. Journals need not be checked each day.

DG Quizzes, Tests, and Exams

This booklet contains quizzes, chapter tests, and midyear and final cumulative exams. These materials are also provided on disk so that you may use the Microsoft Word program to customize them to use with your students.

The Geometry Basic Understandings TEKS will be integrated throughout the course on a daily basis.

( LTF Diagnostic Tests are available on the AP Strategies website at: www.apstrategies.org
A yearly password will be administered to individuals who register on the website.
Principles of Learning Tip (Accountable Talk):

A discussion with students may occur when they share personal experiences where inductive reasoning has occurred. The student should explain why/why not good inductive reasoning was used. From this discussion, you will get a good sense if the students understand the concept of inductive reasoning. 

Another interesting topic of conversation is the difference and similarity between inductive reasoning and superstition.
	Principles of Learning Tip: Create a classroom climate that builds a community of learners who are mutually supportive in their efforts to make sense of the mathematics. Take time to establish classroom procedures as well and involve students in decision making when establishing classroom rules and procedures. Spend time teaching your students to work cooperatively in small groups (refer to “Suggestions on Cooperative Learning” in Discovering Geometry Teacher’s Guide and Answer Key (DG TGAK)

Principles of Learning Tip: Create the norms and skills of Accountable Talk by modeling appropriate forms of discussion and by questioning, probing, and leading conversations. Help students develop talk that is appropriate in tone and content to the social groups and settings and to the purpose of the conversations found in geometry. 

Teacher Overview--Whether you are a first year Geometry teacher or veteran, it is recommended that you read pages 1-37 of DG TGAK before you start your planning for each semester.

Principles of Learning Tip: Students should work cooperatively within groups.  Geometry Introductory Activities can/should include some of the following in the DG TGAK:

a. Careful of Your Assumptions Cooperation activity (page 25)

b. Cooperation Puzzle Pieces (directions found on pages 24 and 25: “Finally, on the fifth day,…”) and the puzzle pieces found after page 370). This activity is to develop cooperation within the classroom to be used all through the year.

c. Class rules and organization

d. Notebook Set-up/Format on page 58

e. Cooperative Learning Activities on pages 22-24

f.  Conundrums and Mental Jogging on pages 22-24 and answers on page 37




	Matrix #
	Matrix Strand
	TEKS
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	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
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	Numerical Fluency---Average 5-7 Minutes Per Day

	228
	Equations, Functions, and Function Models
	The student understands that linear functions can be represented in different ways and translates among their various representations. (A.5)
	Use, translate, and make connections among algebraic, tabular, graphical, or verbal descriptions of linear functions.  (A.5C) B9,10,11; T9,10,11(obj 3)
	3
	Numerical Fluency Problems #1 and #2
	2 days
	Students will explore a linear function in terms of a given graph and decide which equation matches the graph.

Students will review the vocabulary such as slope-intercept form, slope and y-intercept. 

Questions:

What does slope mean?

What is an x-intercept?

What is a y-intercept?
	Numerical Fluency Problem #1 comes from TAKS Test 2003 Grade 10 problem #49 and the answer is B.

Numerical Fluency Problem #2 comes from TAKS Test 2004 Grade 10 problem #52 and the answer is D.



	212
	Linear Functions
	The student understands the meaning of the slope and intercepts of the graphs of linear functions and zeros of linear functions and interprets and describes the effects of changes in parameters of linear functions in real-world and mathematical situations. (A.6)
	Develop the concept of slope as a rate of change and determine slopes from graphs, tables, and algebraic representations. (A.6A)  B9,10,11: T9,10,11 (obj 3)
	3
	Numerical Fluency Problem #3
	1 day
	Students will explore what the slope will be given three points.

Students will need to remember the concept of slope or rate of change from Algebra I. The problem provides a grid below for students to use.
	Numerical Fluency Problem #3 comes from the TAKS Test 2003 problem #46 and the answer is –3/2.


See Teaching notes on page 3.

Matrix #344, TEKS SE (geo b1B)
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Clarifying Activity 

Students investigate a historical problem which led to the development of useful geometry such as the problem of the Tunnel of Samos. Students verify how Eratosthenes estimated the earth's circumference: 

(Derived from D. Burton, The History of Mathematics, An Introduction, pp. 201-207. See Burton for more in-depth information.)

Eratosthenes (276 - 194 BC) was born in Cyrena, a Greek colony under Ptolemaic domination. He spent most of his time in Alexandria as the chief librarian of the museum, and his titles included geographer, historian, scientist, mathematician, astronomer, poet, and literary critic. 

Eratosthenes devised a simple plan to find the earth's circumference. Travelers had commented on the strange fact that in Syene, at the summer solstice, the sun cast no shadow at noon in a well or from an upright stick. This meant that Syene was directly on the Tropic of Cancer. Alexandria and Syene were then thought to be on the same meridian and the distance between them had been measured as 5000 stadia by a trained walker (surveyor).

Since the sun was so far away, Eratosthenes reasoned that the sun's rays could be considered parallel, so that at noon of the summer solstice, a line through the well in Syene would continue through the center of the earth. At the same time in Alexandria, Eratosthenes used a modified sundial and water to determine the sun's angular position from zenith (7.2°). He imagined a line through the vertical pointer of the sundial that would also go through the center of the earth, forming alternate interior angles; thus the angle Ø at the center of the earth with rays through the sundial pointer at Alexandria and through the well at Syene was also 7.2°. 

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	352
	Geometric Structure
	The student applies logical reasoning to justify and prove mathematical statements. (G.3)
	Use inductive reasoning to formulate a conjecture (such as drawing several trapezoids, measuring the median and the bases and concluding the length of the median is the average of the lengths of the two bases).   (G.3D)
	
	Discovering Geometry

DG Chapter 1: 

Lesson 1.1

DG Chapter 1: Lesson 1.2 

Number Patterns
Lesson 1.3 Picture Patterns
	X 2 days
	Principles of Learning Tip: Accountable Talk

DG 1.1: Students should be able to write situations found outside of school where inductive reasoning is used correctly, and where inductive reasoning is used incorrectly.

DG Chapter 1 Vocabulary

Lesson 1.1:
Inductive reasoning, 

Conjecture, Counterexample  *4

DG Chapter 1 Vocabulary:

Lesson 1.2:

Recursion, Number patterns  *5

Lesson 1.3:

Picture patterns   *6

Principles of Learning Tip:

In their groups, the students should define the word and give at least one example and illustration on a sentence strip.  At the beginning of the year, students should write the definitions in the own words throughout the entire year. Be sure to have the students post their definitions on a wall for everyday viewing. This is an excellent way for accountable talk.

Students will do examples of increasing difficulty. In pairs, students should make up their own patterns and rule as described in Investigation 1.2.1 and 1.2.2.

X As an extension, introduce fractals. DG book p. 49-51 has a great Geometer’s Sketchpad activity or refer to Fractal On-line activities.

http://www.math.umass.edu/~mconnors/fractal/invt/inv1.html
	Principles of Learning Tip:

Students should be able to write a definition of inductive reasoning in their own words and be able to give at least 3 examples.

Questions that could help in developing inductive reasoning:

“How can faulty inductive reasoning lead to wrong conclusions?”

“What happens when a statement is written incorrectly?”

Principles of Learning Tip:

Students will create their own number patterns and picture patterns and challenge other groups to find the next term or terms.

Students will research Fibonacci sequence (problem 11 on page 44).

Students should do exercises 23-26 on page 45 because these are the first mathematical conjectures in the book.

In DG Quizzes, Tests, and Exams (QTE), there is a quiz on page 7. 

The clarifying activity found on page 4 gives students a problem to solve in order to make a generalization about triangles.
	Chapter 1 introduces the idea of inductive reasoning, the process of observing patterns and making generalizations about patterns. Inductive reasoning is the basis of the scientific method and this is used to make discoveries and will be used throughout DG. The teacher and students need to develop cooperative behavior beginning at the start of the school year and continue throughout the year. Refer to DG’s Teacher’s Guide and Answer Key pgs. 17-38. 

X Students should think seriously about problems 8 and 9 and group solutions should be displayed on chart paper or class discussion. Also consider discussing counterexamples for the conjectures given.

X Assess students’ ability to work through these sections quickly otherwise take more time.

Students will do the exercises in the book on pages 44-45. The teacher will choose appropriate problems based on the type of problem—linear, quadratic, or other. 

The teacher should have students use inductive reasoning to find the next terms in number and picture patterns. The teacher should review example A (on page 43) and example B (on page 44) and demonstrate how a pattern can be generated from a recursive rule. The teacher should demonstrate a pattern such as “Start with 3, then add 4 to find each new term.” The sequence is 3, 7, 11, 15, etc. Students should see that they need to know where to start.

The teacher should mention the Greek origins of triangular and square numbers in Lesson 1.2.

In Lesson 1.3, exercises 15-17 are easier if graph paper is used lengthwise. Exercises 24-27 are review from Lesson 1.2. In DG Teacher’s Resource Book (TRB), there are copies for students or transparencies for problems 11-19 in Lesson 1.3 on pages 11-12.

The clarifying activity found on page 2 give a historical aspect to geometry and provides more in-depth information.



	207
	Geometric Patterns
	The student uses a variety of representations to describe geometric relationships and solve problems. (G.5)
	Use numeric and geometric patterns to make generalizations about geometric properties, including properties of polygons, ratios in similar figures and solids, and angle relationships in polygons and circles (such as, "If the sides of two equilateral triangles are in the ratio of n:1, what would be the ratio of the areas ?"). (G.5B)
	
	
	
	
	
	

	209
	Patterns, Generalizations, Relationships, Proportional Reasoning, and Making Predictions
	The student understands how algebra can be used to express generalizations and recognizes and uses the power of symbols to represent situations. (A.3)
	Look for patterns and represent generalizations algebraically (such as finding the expression to determine the number of dots in the nth step if the 1st step has 1 row of 2 dots, the 2nd step has 2 rows of 3 dots each, and the 3rd step has 3 rows of 4 dots each). (A.3B)  B9,10,11; T9,10,11(obj 2)   
	2
	
	
	
	
	

	344
	Geometric Structure
	The student understands the structure of, and relationships within, an axiomatic system. (G.1)
	Develop an awareness of the structure of a mathematical system connecting definitions, postulates, logical reasoning and theorems (such as analyzing definitions in spherical geometry). (G.1A)
	
	
	
	
	
	

	345
	Geometric Structure
	The student understands the structure of, and relationships within, an axiomatic system. (G.1)
	Recognize the historical development of geometric systems and know mathematics is developed for a variety of purposes (such as verifying how Erathosthenes estimated the earth's circumference). (G.1B)
	6
	
	
	
	
	

	207
	Geometric Patterns
	The student uses a variety of representations to describe geometric relationships and solve problems. (G.5)
	Use numeric and geometric patterns to make generalizations about geometric properties, including properties of polygons, ratios in similar figures and solids, and angle relationships in polygons and circles (such as, "If the sides of two equilateral triangles are in the ratio of n:1, what would be the ratio of the areas ?"). (G.5B)
	
	
	
	
	
	

	Matrix #
	Matrix Strand
	TEKS
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	TAKS OBJ
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	Numerical Fluency

	212
	Linear Functions
	The student understands the meaning of the slope and intercepts of the graphs of linear functions and zeros of linear functions and interprets and describes the effects of changes in parameters of linear functions in real-world and mathematical situations. (A.6)
	Develop the concept of slope as a rate of change and determine slopes from graphs, tables, and algebraic representations. (A.6A)  B9,10,11: T9,10,11 (obj 3)
	3
	Numerical Fluency Problem #4
	1 day
	Students will recall the idea of slope. Slope may be mentioned as rate of change.
	Students will need to recall exactly what slope means.
	Questions:

What is a linear function?

What is important in graphing a linear function?

What is the rate of change and what does it mean on the graph?

Numerical Fluency Problem #4 comes from the TAKS Test 2004 Grade 10 problem #26 and the answer is C.

	211
	Patterns, Generalizations, 
	The student understands that linear functions can be represented in different ways and translates among their various representations. (A.5)
	Determine whether or not given situations can be represented by linear functions (such as the distance traveled,d, at an average speed of 66 miles per hour for t hours represents a linear function).(A.5A) B9,10,11; T9,10,11      (obj 3)   
	3
	Numerical Fluency Problem #5
	1 day
	Students will examine a real-life situation and determine which of the choices is a linear function.
	Students should also examine the other multiple choice answers and determine what the situation would be if it is not linear.
	Questions:

What effects a problem situation when it is linear?

Numerical Fluency Problem #5 comes from the TAKS Study Guide Grade 11 problem #22 and the answer is D.


See Assessment notes
Clarifying Activity for Matrix # 345 , TEKS SE (geo c1)
Students use equilateral triangle pattern blocks and cubes to make generalizations about the ratios of sides, areas and volumes in similar figures using an activity like the one below.

1. Given an equilateral triangle, create a similar triangle so that the ratio of side lengths is 2:1. What is the ratio of areas of the two similar triangles? Now create a triangle similar to the original triangle so that the ratio of side lengths is 3:1. What is the ratio of the areas of these two similar triangles? 

Sample sketches:
	description of similar shapes
	ratio of sides
	ratios of areas
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2. Use other pattern block shapes to investigate other similar polygons in the same manner as described in Question 1 and record your findings in the table below.

3. Based on your investigations in Questions 1 and 2, make a generalization. If the ratio of sides of two similar polygons is n:1, what would the ratio of areas be?

4. Given a cube, create a similar cube with ratio of edges 2:1. What is the ratio of volumes? Create a similar cube with ratio of edges 3:1. What is the ratio of volumes? If the edges of two cubes were in a ratio of n:1, what would the ratio of volumes be?

Possible extensions:
A. Use construction technology to investigate the ratio of areas of similar non-regular polygons.

B. Explore relationships between the investigations in Question 1 and the Sierpinski triangle.

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	137
	Foundations of Functions
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.(A.4)
	Find specific function values, simplify polynomial expressions, transform and solve equations, and factor as necessary in problem situations (such as "what is the remaining area in simplest form when a rectangle measuring x by 2x+1 is removed from a larger rectangle measuring 6x by x+4). (A.4A) B9,10,11; T9,10,11(obj 2)
	2
	DG Chapter 1:

Lesson 1.4

Finding the nth Term


	1 day


	DG Chapter 1 Vocabulary:

Lesson 1.4:

Function, Linear function, Sequence, nth term  *7

Principles of Learning Tip:

Accountable Talk:

Students should be able to explain and give examples of a linear function and what is would look like. This could be done as displaying examples around the classroom as well as giving counterexamples or non-examples to linear functions.
	In DG Quizzes, Tests, and Exams (QTE), there is a quiz that covers concepts through Lesson 1.4 found on page 8. 

Student should review Improving Algebra Skills—Algebraic Magic Squares on page 56.

The clarifying activity found on page 7 is representing the relationships between quantities in tables, graphs, algebraic formulas, and verbal descriptions. This activity gives students a better idea of what a problem would look like in the real-world.
	The teacher cannot omit this section. 

X Have students work through Investigation 1.4.1 & 1.4.2, and then review with the entire class the method for finding the rule of a sequence with a constant difference. Students should also remember that the graph of a sequence with a constant difference is a set of points that lie on a straight line.

X Consider having students review the patterns found in exercises 14-16 on page 56 as introduction to linear patterns. 

X As an activity, consider putting a linear function into the overhead-graphing calculator, and change the table set function to ask. Display the table and enter different values for x. The corresponding value of y will appear. Have students try to determine the function using only the table. This can be played like 20 questions.

	215
	Foundations of Functions
	The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.   (A.1)
	Represent relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities (such as generating a table of data and writing a function rule for the situation "Find the amount of money Manuel has if he saved $1090 during the summer and spent $30 a week).     (A.1D) B9,10,11; T9,10,11 (obj 1)
	1
	
	
	
	
	

	210

215
	Foundations of Functions
	The student uses a variety of representations to describe geometric relationships and solve problems. (G.5)
The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.   (A.1)
	Use numeric and geometric patterns to develop algebraic expressions representing geometric properties.   (G.5A) 
Represent relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities (such as generating a table of data and writing a function rule for the situation "Find the amount of money Manuel has if he saved $1090 during the summer and spent $30 a week).     (A.1D) B9,10,11; T9,10,11 (obj 1)
	6
	X DG Chapter 1:

Lesson 1.5

Figurate Numbers


	X 3 days

Two days include a review and test on chapter 1.
	X DG Chapter 1 Vocabulary:

Lesson 1.5:

Figurate numbers, quadratic sequences, rectangular, square, pentagonal, … numbers.

Principles of Learning Tip:

Accountable Talk:

Students should be able to explain and give examples of a quadratic function and what is would look like. This could be done as displaying examples around the classroom as well as giving counterexamples or non-examples to quadratic functions.
	X DG Quizzes, Tests, and Exams

This booklet contains quizzes, chapter tests, and midyear and final cumulative exams. These materials are also provided on disk so that you may use the Microsoft Word program to customize them to use with your students.
	X lesson 1.5 is the most difficult in this chapter. 

X Lesson 1.5 should be done in 2 days. The first day should focus on quadratic sequences where doubling the value is not necessary in order to determine the nth term. The second day should focus on quadratic sequences where doubling the value is part of finding the nth term.

X Principles of Learning Tip (Accountable Talk):

This section is very difficult, but with the idea of accountable talk students should be able to find terms and rules of functions by exploring and explaining with each other in pairs and in small groups. 

X Compare and contrast the graphs of quadratic functions to the linear graphs studied in the previous section.

X See Clarifying activity on page 18.



	Numerical Fluency---Average 5-7 Minutes Per Day

	264
	Attributes of Functions
	The student understands the meaning of the slope and intercepts of the graphs of linear functions and zeros of linear functions and interprets and describes the effects of changes in parameters of linear functions in real-world and mathematical situations. (A.6)
	Interpret the meaning of slope and intercepts in situations using data, symbolic representations, or graphs (such as for a gentleman earning $5 per hour, the wages earned for 1, 2, 3, 4 and 5 hours of work is listed in a table and on a coordinate graph, the y-intercept means no work, no money, and the slope means for every hour worked , he would receive $5) . (A.6B) B9,10,11; T9,10,11  (obj 3)  
	3
	Numerical Fluency Problems #6
	1 day
	Students will examine a line segment and determine the slope of the line segment.
	Students will examine what is meant by descend or ascend. 
	Questions for discussion:

Explain the idea of what is meant behind slope (feet per second).

Numerical Fluency Problem #6 comes from the TAKS Test 2004 Grade 9 problem #34 and the answer is B.

	264
	Linear Functions
	
	
	3
	Numerical Fluency Problem #7
	1 day
	Students will determine the slope and y-intercept of a line given a point and has the same y-intercept as a given line. 
	Students will need to review vocabulary on slope, intercepts, and slope-intercept form.
	Numerical Fluency Problem #7 comes from TAKS Test 2003 Grade 11 problem #43 and the answers are m=1/5 and b=-2.

	315
	Graphing and Transformations
	
	Investigate, describe, and predict the effects of changes in m and b on the graph of y=mx + b  (such as use a graphing calculator to recognize the graph of y = x + 4 as a translation up 4 units from the graph of y = x).  (A.6C) B9,10,11; T9,10,11 (obj 3)
	3
	Numerical Fluency Problem #8 and #9 
	2 days
	Students will need to be able to communicate what happens when a line shifts. 
	Students will need to know vocabulary such as decreases, increases, slope, origin, x-intercept, y-intercept, and slope changes from positive to negative.
	Numerical Fluency Problem #8 comes from TAKS Test 2004 Grade 10 problem #8 and the answer is C.

Numerical Fluency Problem #9 comes from TAKS Test 2003 Grade 10 problem #24 and the answer is C.




See Assessment notes
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Clarifying Activity Matrix #215, TEKS SE (alg1 b1D)
Student discuss a problem similar to the following:

An empty box weighs 20 grams and a pamphlet weighs 8 grams. 
Often, several pamphlets are put into a box, and the box is mailed off.

Represent the relationship between the number of pamphlets and the mailing weight of the box in at least three different ways.

Responding to this problem, students might:

Build a table:
	# of pamphlets
	0 
	1 
	2 
	3 
	4 
	5 
	10 
	20 
	30 

	mailing weight
	20 
	28 
	36 
	44 
	52 
	60 
	100 
	180 
	260 


Draw a graph:
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	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	349
	Geometric Structure
	The student applies logical reasoning to justify and prove mathematical statements. (G.3)
	Determine the validity of a conditional statement, its converse, inverse, and contrapositive (such as exploring whether the converse of the Pythagorean Theorem is true).  (G.3A)
	
	DG

Lesson 14.1 & 14.2

“That’s Logical!”& Sherlock Holmes
	X 

1 day
	Vocabulary:

Logical reasoning, deductive reasoning

Vocabulary: deductive reasoning, modus ponens, modus tollens

Students reinforce the ways we use logical thinking in everyday life. A Sherlock Holmes story illustrates deductive reasoning. 

X For an assignment, consider p. 678 #1-9, and p. 682 #1-9. 
	Group Presentation (DG Teacher’s Guide and Answer Key on page 71): There is a sample Evaluation Form for a Group Presentation which is to be filled out by the students themselves.


	Lesson Guide: Open by discussing Examples A and B on page 678. 

X Together as a class or in groups, read the Sherlock Homes examples in 14.2. Take time to discuss example A, B and C to ensure students understand the use of deductive reasoning in the story.
 

X Discuss how skills they used in this lesson are different from those of inductive reasoning. Questions to consider: When is this kind of reasoning useful? 

X You will need to mention that the students do not need knowledge of the geometry in the assignment. The questions are of the form, “if, then …” and students can make conclusions. 

	353


	
	
	Use deductive reasoning to prove a statement (such as using flowchart proofs, transformational proofs, and two-column proofs). (G.3E)
	
	
	
	
	
	

	351
	
	
	Use logical reasoning to prove statements are true and find counter examples to disprove statements that are false (such as investigating the dangers of looking at a pattern formed by only a subset of examples).  (G.3C)
	
	
	
	
	
	

	352
	
	
	Use inductive reasoning to formulate a conjecture (such as drawing several trapezoids, measuring the median and the bases and concluding the length of the median is the average of the lengths of the two bases).   (G.3D)
	
	
	
	
	
	

	349
	Geometric Structure
	The student applies logical reasoning to justify and prove mathematical statements. (G.3)
	Determine the validity of a conditional statement, its converse, inverse, and contrapositive (such as exploring whether the converse of the Pythagorean Theorem is true).  (G.3A)
	
	Discovering Geometry

Lesson 14.3

Forms of Valid Reasoning

 Discovering Geometry

Lesson 14.4

The Symbols of Logic
	2 days
	Vocabulary: logical argument, premise, conclusion, valid, invalid, unsound, conditional statement, modus ponens, negation, double negation, modus tollens

X Vocabulary 14.4:

Symbols for every part.

therefore 

not 

conclusion

premise

	Conjecture as Discovery and Proof as Explanation is a good assessment to proof triangle midsegment conjecture. The problem asks the students to investigate and then prove important characteristics about a triangle’s midsegment. The problem, Extending the Triangle Midsegment Conjecture, investigates the midsegment for other polygons.


	Lesson Guide: Review the homework from Lesson 14.2. Introduce the terms logical argument, premise, conclusion, valid (and invalid), sound (and unsound), and conditional statement. Be sure students understand the distinction between an invalid argument and an unsound one. Students may be surprised (and a little confused) to hear that a valid argument can have a false conclusion or that an invalid argument can have a true conclusion. Explain that the term valid refers to the form of reasoning, not the truth values of the statements. For a conclusion to be guaranteed true, an argument must be both valid in form and sound (have true premises). Discuss Russell’s proof that he is the pope as an example of a valid, unsound argument. Then demonstrate with Example A how to translate a sentence into symbolic form. Introduce the rule modus ponens with Examples B and C, and introduce modus tollens with Examples D and E. Discuss the Venn diagram example. Also introduce the use of symbols in section 14.4. The students will be thankful to have the ability to use short hand for these problems. Give many different examples like questions #16-24 on page 693 where students are practicing their new short hand skills as well as their new knowledge of modus ponens and modus tollens.

Extensions: Exercise 33 is a fictional example of an ad containing implied conditional statements. Ask students to find examples of real advertisements that use conditional statements or that make “logical” arguments.

	350
	
	
	Construct and justify statements about geometric figures and their properties (using flowchart proofs, transformational proofs, or two-column proofs). (G.3B)
	
	
	
	
	
	

	351
	
	
	Use logical reasoning to prove statements are true and find counter examples to disprove statements that are false (such as investigating the dangers of looking at a pattern formed by only a subset of examples).  (G.3C)
	
	
	
	
	
	

	353
	
	
	Use deductive reasoning to prove a statement (such as using flowchart proofs, transformational proofs, and two-column proofs). (G.3E)
	
	
	
	The objectives of this lesson are:

· To introduce the symbols 
[image: image3.wmf]®

, ~, and 
[image: image4.wmf]\


· To practice translating sentences from English into their symbolic logic equivalents and vice versa
· To use modus ponens and modus tollens to derive a conclusion from a set of premises
· To develop critical thinking and cooperative behavior
Introduce the symbols 
[image: image5.wmf]®

, ~, and 
[image: image6.wmf]\

, and show students how to use them by doing Exercises 7, 13, and 25. Then send students into their groups to work on the remaining exercises. Close by asking for questions. 
	

	Core Lessons---Average 45-50 Minutes Per Day

	349
	Geometric Structure
	The student applies logical reasoning to justify and prove mathematical statements. (G.3)
	Determine the validity of a conditional statement, its converse, inverse, and contrapositive (such as exploring whether the converse of the Pythagorean Theorem is true).  (G.3A)
	
	Discovering Geometry

Lesson 14.5

The Law of Syllogism

X DG

Lesson 14.6

The Law of the Contrapositive
	2 Days
	Vocabulary: law of syllogism

Students should be introduced to the law of syllogism. Students will translate arguments into symbolic form. 

X Vocabulary 14.6: law of Contrapositive converse, inverse, contrapositive, law of contrapositive

X Close by reviewing the four forms of valid reasoning MP, MT, LS, and LC. 
	A quiz through Lesson 14.4 is available for the next class meeting.

X For additional practice on determining validity and the converse of statements, consider Mad as a Hatter or Hat as a Madder from the Geometry Assessments (note: you will need to omit #12-15).

X There are also Venn diagram extension questions in the Mad as a Hatter or Hat as a Madder from the Geometry Assessments. Teacher notes are in the Assessment book.


	X The objectives of this lesson are:

· To introduce the law of syllogism

· To continue translating arguments into symbolic form

· To practice applying modus ponens, modus tollens, and the law of syllogism

· To introduce and apply the laws of contrapositives

· To explore the inverse, converse, and contrapositive of a conditional statement

· To review the four forms of valid reasoning MP, MT, LS, and LC

· To practice translating logical arguments into symbolic form

· To develop critical thinking
Closure: Students should be able to explain the law of syllogism and the law of contrapositive and give examples of these laws.

	353
	
	
	Use deductive reasoning to prove a statement (such as using flowchart proofs, transformational proofs, and two-column proofs). (G.3E)
	
	
	
	
	
	

	612
	Logical Reasoning
	The student uses logical reasoning to make conjectures and verify conclusions. (8.16)
	Make conjectures from patterns or sets of examples and non-examples (such as drawing a conclusion by investigating patterns and/or sets of examples and nonexamples, which can

be defined as counter examples).  (8.16A)  B9,10,11; T9,10,11 (obj 10)
	10
	
	
	
	
	

	607
	Problem Solving
	The student applies Grade 8 mathematics to solve problems connected to everyday experiences, investigations in other disciplines, and activities in and outside of school. (8.14)
	Select or develop an appropriate problem-solving strategy from a variety of different types, including drawing a picture, looking for a pattern, systematic guessing and checking, acting it out, making a table (model using vertical and horizontal tables), working a simpler problem, or working backwards to solve a problem. (8.14C)  B9,10,11; T9,10,11 (obj 10)
	10


	
	
	
	
	

	606
	
	
	Use a problem-solving model that incorporates understanding the problem, making a plan, carrying out the plan, and evaluating the solution for reasonableness. (8.14B) B9,10,11; T9,10,11 (obj 10)
	
	
	
	
	
	

	605
	
	
	Identify and apply mathematics to everyday experiences, to activities in and outside of school, with other disciplines, and with other mathematical topics. (8.14A) B9,10,11; T9,10,11 (obj 10)
	
	
	
	
	
	

	350
	Geometric Structure
	The student applies logical reasoning to justify and prove mathematical statements. (G.3)
	Construct and justify statements about geometric figures and their properties (using flowchart proofs, transformational proofs, or two-column proofs). (G.3B)
	3
	X DG Chapter 14:

Lesson 14.7

Direct Proofs
	X 3 days

includes review and test
	X DG Chapter 14 Vocabulary:

Lesson 14.7:

Direct proofs, conditional proofs, indirect proofs, and flow-charts.
	X Have students work on direct proofs together. You may need to create some additional proofs to supplement the examples in the book. Have students work with a partner to create a set of premises and a conclusion that can be proven. Have them share their “question” with another pair.


	X Students will begin to see formal proof by using symbols and logic.

Be sure to introduce 2-column, flow-chart and paragraph proofs.

Review the terms premise and conclusion.
The clarifying activity on page 9 includes an example of a flow-chart proof. Examples of other forms of proof can be found on the Mathematics TEKS Toolkit site at http://www.tenet.edu/teks/math/clarifying/cacoursetitlehs.html 

	Numerical Fluency---Average 5-7 Minutes Per Day

	315
	Linear Functions
	The student understands the meaning of the slope and intercepts of the graphs of linear functions and zeros of linear functions and interprets and describes the effects of changes in parameters of linear functions in real-world and mathematical situations. (A.6)
	Investigate, describe, and predict the effects of changes in m and b on the graph of y=mx + b  (such as use a graphing calculator to recognize the graph of y = x + 4 as a translation up 4 units from the graph of y = x).  (A.6C) B9,10,11; T9,10,11 (obj 3)
	3
	Numerical Fluency Problem #10
	1 day
	Students will need to be able to communicate what happens when a line shifts. 
	Students will need to know vocabulary such as decreases, increases, slope, origin, x-intercept, y-intercept, and slope changes from positive to negative.
	Numerical Fluency Problem #10 comes from TAKS Test 2004 problem #17 and the answer is A.

	268
	
	
	Graph and write equations of lines given characteristics such as two points, a point and a slope, or a slope & y-intercept. (A.6D) B9,10,11; T9,10,11   (obj 3)
	3
	Numerical Fluency Problem #11 and #12


	2 days


	Students will explore how to write an equation through a point and parallel to a given line and through two points.
	Students will need to review slope-intercept form.
	Numerical Fluency Problem #11 comes from TAKS Test 2004 Grade 10 problem #44 and the answer is B.

Numerical Fluency Problem #12 comes from TAKS Test 2004 problem #44 and the answer is A. 

	267
	
	
	Determine the intercepts of the graphs of linear functions and zeros of linear functions  from graphs, tables, and algebraic representations. (A.6E) B9,10,11; T9,10,11  (obj 3)
	3
	Numerical Fluency Problem #13 and #14
	2 days
	Students will be given blueprint dimensions and need to calculate the dimensions of the real foundation and find the y-intercept of a function.
	Students will need to review how to solve proportional relationships and find the y-intercept of a function.
	Numerical Fluency Problem #13 comes from TAKS Test 2004 Grade 10 problem #9 and the answer is A.

Numerical Fluency Problem #14 comes from TAKS Test 2003 Grade 10 problem #26 and the answer is D.

	221
	
	
	Relate direct variation to linear functions and solve problems involving proportional change (such as,  if 200 people produce 50 tons of garbage annually and the amount of garbage produced annually, y, varies directly with the number of people, x,  then y=0.25x can help predict the number of tons of garbage produced by 100,000 people). (A.6G) B9,10,11; T9,10,11 (obj 3)
	3
	Numerical Fluency Problem #15 and #16
	2 days
	Students will explore how to exchange U.S. dollars for pesos and using a table find the approximate distance a skater will skate.
	Students will use exchange rates and tables to calculate events.
	Numerical Fluency Problem #15 comes from TAKS Test 2003 Grade 9 problem #2 and the answer is B.

Numerical Fluency Problem #16 comes from TAKS Test 2004 Grade 11 problem #45 and the answer is D.



	231
	Linear Functions
	The student formulates equations and inequalities based on linear functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. (A.7)
	Analyze situations involving linear functions and formulate linear equations and inequalities to solve problems. (A.7A) B9,10,11; T9,10,11(obj 4)
	4
	Numerical Fluency Problem #17
	1 day
	Students will explore the line that represents the edge of a parallelogram, the equation that describes data in a table, and a real-life situation that involves inequalities.
	Students will need to review the concept of linear line equations and inequalities.
	Numerical Fluency Problem #17 comes from TAKS Test 2004 Grade 10 problem #18 and the answer is B.
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Clarifying Activity for Matrix #350 geo b3B





Students prove a statement like the one below using a variety of methods.

Prove that the base angles of an isosceles triangle are congruent.

Flowchart Proof: 

[image: image10.png]


 

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	344
	Geometric Structure
	The student understands the structure of, and relationships within, an axiomatic system. (G.1)
	Develop an awareness of the structure of a mathematical system connecting definitions, postulates, logical reasoning and theorems (such as analyzing definitions in spherical geometry). (G.1A)
	
	DG Chapter 2:

Introducing Geometry

Lesson 2.1

Building Blocks of Geometry


	1 day
	DG Chapter 2 Vocabulary:

Lesson 2.1:

Point, undefined term, line, plane, collinear points, coplanar points, space, line segment, endpoints, ray, angles, sides   *8
	Principles of Learning Tip:

Students will increase their geometric vocabulary and grow in the understanding of geometry.

The student should have a notebook that contains all definitions found in geometry. These vocabulary words should be in student voice.

X Principles of Learning Tip:

Begin posting words and definitions on the walls in your classroom. Students need to have a voice in this. They should be posting the words.  Over time, you can take the definitions and words down. This is called a word wall.
Students should be able to define, to symbolically represent and state a physical example of each term.  *9


	Students should learn terms and symbols for geometry to build a strong foundation for geometry.

Chapter 2 introduces the terms and symbols found in geometry. Lesson 2.1 introduces basic geometric terms. *9

The teacher should demonstrate how students should organize the definitions in their notebooks with sketches and examples.  *11

X For extension, have discussion that encourages 3 dimensional special thinking and reasoning. Examples: 

1. How do 2 planes intersect? A line

2. How many lines contain 2 points? One

3. How many planes contain a line? Infinitely many

Etc…

X In this chapter, students should work in groups to define terms using examples and non-examples in the text. After students work on definitions in groups, as a class decide on a definition for the terms. If time is short, consider jig-sawing the lesson. Have different groups define different words and share these with the class.

	409
	Solving Problems Using Measurement
	Measure angles using tools. (L)
	
	DG Chapter 2:

Lesson 2.2

Poolroom Math

Lesson 2.3

What’s A Widget?
	1 day
	DG Chapter 2 Vocabulary:

Lesson 2.2:

Measure of an angle, degree, degree measure, protractor, congruent segments, congruent angles *10

 DG Chapter 2 Vocabulary:

Lesson 2.3: Definition, Good definition, Counterexample, Conditional, Biconditional, Converse of conditional, Right angle, Acute angle, Obtuse angle, Midpoint of a segment, Angle bisector, Converse 

X Supplemental #1 includes algebra, spatial reasoning and true/false questions into these definitions.
	Principles of Learning Tip:

Students should be able to explain in writing how to measure an angle, how to draw an angle, and how to copy figures with given information such as page 86 problems 29-35. 

X Consider having students take notes in their own words in their notebook. Have them share with a neighbor to see if they understand.   *12

Principles of Learning Tip:

Accountable Talk:

Students should be able to explain what a good definition consists of and to write a good definition. 
X Consider having students write definitions as bi-conditional statements.

Students should add agreed-upon definitions to their definition lists as well as sketches.
	The teacher should demonstrate how to use a protractor to measure angles and to label figures to reflect angle measures

The teacher can find a worksheet for page 24 exercises 

1-10 in DG TRB.

Principles of Learning Tip (Accountable Talk):

Students should begin to find examples in the real-world and apply their definitions to their world.
Lesson 2.3 needs to introduce the Example A (page 87) and Example B (page 88) because this begins how to categorize and identify important properties of an object. Then, do Investigation 2.3.1 as a follow-along demonstration.

X Spend time discussing conditional statements, bi-conditional and counterexamples.

	612
	Problem Solving
	The student uses logical reasoning to make conjectures and verify conclusions. (8.16)
	Make conjectures from patterns or sets of examples and non-examples (such as drawing a conclusion by investigating patterns and/or sets of examples and nonexamples, which can

be defined as counter examples).  (8.16A)  B9,10,11; T9,10,11 (obj 10)
	10
	
	
	
	
	

	349
	Geometric Structure
	The student applies logical reasoning to justify and prove mathematical statements. (G.3)
	Determine the validity of a conditional statement, its converse, inverse, and contrapositive (such as exploring whether the converse of the Pythagorean Theorem is true).  (G.3A)
	
	DG Chapter 2

Lesson 2.4

Defining Line and Angle Relationships
	1 day
	DG Chapter 2 Vocabulary:

Lesson 2.4:

Parallel lines, Perpendicular lines, Pair of complementary angles, Pair of supplementary angles, Pair of vertical angles, Linear pair of angles, Skew lines *16


	Principles of Learning Tip:

Students should be able to write 

good definitions and give a physical example of each.

Quiz from DG QTE on page 16 may be given after Lesson 2.3.


	Principles of Learning Tip:

Students are working cooperatively together.

Begin with Investigation 2.4 where students work in groups and define one or two terms. Then, the class discusses and agrees on the wording of each definition. Then, students add these new terms with sketches to their notebook under the definitions. 

X Have more discussion about 3-dimensionality with regard to parallel and perpendicular lines. Have students model how 2 lines can intersect, be parallel, or skew. Etc….

	612
	Problem Solving
	The student uses logical reasoning to make conjectures and verify conclusions. (8.16)
	Make conjectures from patterns or sets of examples and non-examples (such as drawing a conclusion by investigating patterns and/or sets of examples and nonexamples, which can

be defined as counter examples).  (8.16A)  B9,10,11; T9,10,11 (obj 10)
	10
	DG Chapter 2
Lesson 2.5

Defining Polygons

DG Chapter 2
Lesson 2.6

Defining Triangles
	1 day
	DG Chapter 2 Vocabulary:

Lesson 2.5

Polygon, Side and Vertex of a polygon, Convex Polygon, Concave Polygon, Triangle, Perimeter of a polygon 
DG Chapter 2 Vocabulary:

Lesson 2.6

Right triangle, Acute triangle, Obtuse triangle, Triangle, Scalene triangle, Isosceles triangle, Median and altitude of a triangle 
*22 and *23


	Quiz from DG QTE on page 17 may be given after Lesson 2.5.

Students should be able to explain the classifications of polygons and their properties.

Principles of Learning Tip:

Notebook: Keeping a well-organized notebook is one of the best habits a person can develop to improve and assess one’s learning. A good way to review one’s notebook is to read through it and write a one-page summary of the notes for the chapter. If a good summary can be written, then the notes are complete and well 
	Lesson 2.5 introduces and discusses polygons, their classifications, and the properties of congruent polygons. This lesson lends itself to Jigsaw Puzzles.

Students need to be reminded to listen carefully and take good notes so that they can add these definitions to their notebook.  

In the clarifying activity on page 9 students deduce a general formula for the sum of the angles of an n-sided convex polygon.

Sketchpad Investigations: Discovering Geometry with The Geometer’s Sketchpad.These can be used to replace or to enhance a discovery lesson in the textbook. Sketchpad Investigations start with 2.6 and 2.7 in the DG w/GSP Workbook. These lessons can be done as teacher-led investigations or can be done by groups of students.



	350
	Geometric 
Structure
	The student applies logical reasoning to justify and prove mathematical statements. (G.3)
	Construct and justify statements about geometric figures and their properties (using flowchart proofs, transformational proofs, or two-column proofs). (G.3B)
	
	
	1 day
	
	
	

	333
	Dimensionality and the Geometry of Location
	The student understands that coordinate systems provide convenient and efficient ways of representing geometric figures and uses them accordingly. (G.7)
	Derive and use formulas involving length, slope, and midpoint (such as determining the length of a side of a triangle given the coordinates of the vertices). (G.7C) B11; T11 (obj 7)
	7
	10.7 Discovering Geometry

Distance in Coordinate Geometry
	 2 days
	Vocabulary:

Distance, coordinate points, equation of a circle *27

Whitebeard’s Treasure gives an assessment on coordinate geometry.

X http://www.tenet.edu/teks/math/clarifying/geometry/treasure.pdf
X Discovering Geometry with Geometers Sketchpad p. 92 derives the distance formula and investigates the equation for a circle.


	Principles of Learning Tip:

Accountable talk:

Students should be able to draw a segment and explain the distance between the points of a segment.

X Going the Distance in Taxicab Land Assessment (p. 167) in the Geometry Assessment is a good a coordinate geometry activity.


	Review Pythagorean Theorem. Send students into their groups to work on Investigation 10.7. These exercises motivate the need for a formula to find the distance between points when plotting the points is impractical. Pull the class back into a large group and discuss how the problems in the investigation might be generalized for any two ordered pairs. Agree on the wording for the distance formula; then work through Examples A and B to derive the equation of a circle. Refer students to Examples C and D, and then assign the exercise set. 
Exercise Notes: Exercise 14 involves probability.

	Numerical Fluency---Average 5-7 Minutes Per Day

	231
	Linear Functions
	The student formulates equations and inequalities based on linear functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. (A.7)
	Analyze situations involving linear functions and formulate linear equations and inequalities to solve problems. (A.7A) B9,10,11; T9,10,11(obj 4)
	4
	Numerical Fluency Problems #18 and #19
	2 days
	Students will explore the line that represents the edge of a parallelogram, the equation that describes data in a table, and a real-life situation that involves inequalities.
	Students will need to review the concept of linear line equations and inequalities.
	Numerical Fluency Problem #19 comes from TAKS Test 2003 Grade 10 problem #4 and the answer is C.

	242
	
	
	Investigate methods for solving linear equations and inequalities using concrete models, graphs, and the properties of equality, select a method, and solve the equations and inequalities (such as use algebra tiles with the properties of equality or a graphing calculator to graph the left side of the equation in y1= and the right side of the equation in y2= ). (A.7B) B9,10,11; T9,10,11(obj 4)
	4
	Numerical Fluency Problem #20
	1 day
	Students will find the x-coordinate of an ordered pair given a particular equation.
	Students will need to understand the concepts of ordered pair and the idea of substitution.
	Numerical Fluency Problem #20 comes from TAKS Test 2003 Grade 10 problem #34 and the answer is C.

	251
	
	
	Interpret and determine the reasonableness of solutions to linear equations and inequalities. (A.7C) B9,10,11; T9,10,11 (obj4)
	4
	Numerical Fluency Problem #21
	1 day
	Students will predict what the enrollment will be in 2010.
	Students will be given data and use this data to predict enrollment in a projected year.
	Numerical Fluency Problem #21 comes from TAKS Test 2004 Grade 10 problem #46 and the answer is A.

	232
	Linear Functions
	The student formulates systems of linear equations from problem situations, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. (A.8)
	Analyze situations and formulate systems of linear equations in two unknowns to solve problems. (A.8A) B9,10,11; T9,10,11(obj 4)
	4
	Numerical Fluency Problems #22 and #23
	2 days
	Students will write systems of equations to describe problems.
	Students will examine multiple choice answers and determine what could be reasonable for the other answers.
	Numerical Fluency Problem #22 comes from TAKS Test 2003 Grade 10 problem #20 and the answer is C.

Numerical Fluency Problem #23 comes from TAKS Test 2004 Grade 10 problem #54 and the answer is D.

	243
	
	
	Solve systems of linear equations using concrete models, graphs, tables, and algebraic methods.  (A.8B) B9,10,11; T10,11(obj 4)
	4
	Numerical Fluency Problem #24
	1 day
	Students will graph a solution to two equations, finding information that is not needed to solve a problem and solve a systems of equations to find the x-value.
	Students will work with three different types of problems. Students could solve one problem and share their solution with the class.
	Numerical Fluency Problem #24 comes from TAKS Test 2003 Grade 10 problem #36 and the answer is D.




See Teaching notes
Clarifying Activity for Matrix #353, TEKS SE geo b3E.
Given the theorem that the sum of the angle measures of a triangle is 180°, students use deductive reasoning to draw a conclusion about the angle measures of a four-sided polygon. Students repeat the process for other polygons. They deduce a general formula for the sum of the angles of an n-sided convex polygon.

Sample student solution:
Students draw a convex four-sided polygon and draw one diagonal from one vertex, noticing that two triangles are formed. Since the angles of these two triangles combine to form the angles of the original quadrilateral, the sum of the angles of the quadrilateral is 180° + 180° = 360°. Students can extend this activity to other polygons, making sure to draw the diagonals from only one vertex. Students should notice that the number of triangles formed is always two less than the number of sides (n - 2 for an n-sided polygon) and that the angle-measure sum for each triangle is 180°. Therefore, students can deduce a general formula: 

the sum of the angles of an n-sided convex polygon = (n - 2)(180°).










Write an algebraic formula:


Let n = number of pamphlets and w = mailing weight. Then 


The formula w = 8n + 20 expresses the mailing weight of the box in grams as a function of the number of pamphlets in the box. 





The fomula n = (1/8)(w -20) expresses the number of pamphlets as a function of the weight in grams.





Give a verbal description:


To find the mailing weight in grams multiply the number of pamphlets by 8 and add 20.





Eratosthenes inferred that


� INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/cageoe1b1a.gif" \* MERGEFORMATINET ���


� INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/cageoe1bab.gif" \* MERGEFORMATINET ���





circumference = 250,000 stadia �
1 mile = 10 stadia (approximately)�
�
�
�
�



circumference approximately = 25,000 miles�
�
[Closer estimate of the circumference: 24,907 miles]


� INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/cageoe1b1.gif" \* MERGEFORMATINET ���




















NOTE: Many of the matrix items can be covered simultaneously www.austinschools.org/matrix Color-Coded APGs are available on the matrix website at  and http://www.austinisd.org/academics/curriculum/gt/apg.phtml


TEKS = (##); Local Objective = (L); Benchmark = B; TAKS = T9,10,11= TAKS for grades 9-11
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