Austin ISD Advanced Planning Guide – Mathematics

©2006 Austin Independent School District                                                                                             6th Six Weeks – April 16th through May 23rd (28 days – 3 days for TAKS testing and 5 days review and finals
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

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

	328
	Geometric Patterns
	The student uses a variety of representations to describe geometric relationships and solve problems. (G.5)
	Use properties of transformations and their compositions to make connections between mathematics and the real world, such as tessellations (such as looking for tessellations of triangles under bridges and noting that triangles are rigid and used a supports). (G.5C) B11; T11 (obj 6)
	6
	Discovering Geometry

Lesson X 8.1- 8.4
Properties of  Isometries & X Tessellations
Geometry TexTeams

II. Transformations

6.0 Up to Scale

Student Activity

4.0 Reflections

Student Activity

5.0 Rotations

Student Activity

1.0 Transformational Geometry and Graphic Design


	3 days
	Vocabulary:

Minimal path, composition, equivalent

Clarifying activity for matrix #328 and matrix #332 are found on page 2 of this IPG.  The activity for matrix #328 involves the exploration of polygons that tile a plane.  The activity for matrix #332 involves finding buried treasure and the coordinates of various polygons.
	A quiz covering through Lesson 8.2 is available for the next class meeting.

X Exploring Geometry with the Geometer’s Sketchpad (Key Curriculum Press) chapter 2 pgs 33-59 has great activities to illustrate transformations, symmetry and tessellations using technology.

Quadrilateral Quandary in Geometry Assessments from UT Dana Center is a great way for students to compare and contrast dilations with isometries.
	Students discover in Investigation 8.2.1.  Have them complete the investigation and make their conjecture in their groups. Students learn the concept of the composition of two or more isometries, pointing out that a glide reflection is a composition of a translation and a reflection. Students explore Investigation 8.2.2, then have them do Investigation 8.2.3 in their groups to discover the composition of reflections across intersecting lines.  The big idea of these topics is to explore and discover the idea of isometries. Use these activities to determine the level of understanding of your classes so that you may choose the appropriate activities from the TexTeam resources for the developmental level for your classes.

Improving Reasoning Skills (Bagels III) on page 385:  This is a wonderful and challenging reasoning puzzle (it’s a lot of fun also).

	332
	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)
	Use one- and two-dimensional coordinate systems to represent points, lines, line segments, rays, and figures. (G.7A) B11; T11 (obj 7)
	7
	
	
	
	
	

	313
	Geometry and Spatial Reasoning
	The student uses transformational geometry to develop spatial sense. (8.6)
	Generate similar figures using dilations including enlargements and reductions (such as reducing a rectangle and identifying the scale factor for the reduction).   (8.6A) B9,10; T9,10 (obj 6)
	6
	
	
	Vocabulary:
Translation, reflection, rotation, counterclockwise, dilation, reduction, enlargement, similarity, congruence, measurement, measurement tools

Suggested pacing:

DG Lesson 8.2 (1 day)

6.0 Up to Scale (1-2 days)

· Activity 1 – Sketching with Scale Factors

· Activity 2 – Sketching with Scale Rulers

4.0 Activity 1 – Reflection across the Axes (1 day)

5.0 Rotations (1 day)

NOTE: Jigsaw the activities and allow students to present conclusions to the class

· Activity 1 - 90° Rotation

· Activity 2 - 180° Rotation

· Activity 3 - 270° Rotation

· Activity 4 - 360° Rotation

1.0 Capstone Project (1-2 days)

· Activity 1 – Create a Logo

· Activity 2 – Logo Reduction

· Activity 3 – Logo enlargement
	The Capstone project is an excellent summative assessment of student understanding of transformations. Groups of students could complete this project together or you may want each student to complete an individual project.

An informal assessment is embedded in question 9 of the Up to Scale Activity 2 – Sketching with Scale Rulers.

( 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.

	The teacher/student material pages include extension activities in addition to each of the activities listed under resources and student work products. These extension activities are meant to be used at the teacher’s discretion determined by the level of understanding recognizable in different classes. Some classes may be ready to progress to more difficult concepts with reflections and rotations. Those activities are included as:

2.0 Reflections – two activities using triangles and quadrilaterals

· Activity 1 – Reflections across the x- and y​ –axes and the lines y = x and y = -x
· Activity 2 – Reflection across multiple lines

3.0 Rotations – four activities rotating triangles and quadrilaterals 90°, 180°, 270°, and 360°. These activities could be jig-sawed. (Student presentation time must be considered so that the students’ observations and generalizations may be made public.)

These activities (2.0 Reflections and 3.0 Rotations) may also be considered part of the core curriculum with the less difficult student activities used as scaffolding for students that may need to review basic reflections and rotations.

Please read all the teacher notes for each activity and work through these activities prior to introducing them to your classes. GSP4 (Geometer’s Sketchpad) was used to create some of the graphics in the student material pages and may be used with students if the technology is available.

In the rotation activities, the same figures are rotated each of 90°, 180°, 270°, and 360° (3.0 Rotations Activity 4 only). If patty paper is used for these activities, students will need to keep each figure for the successive activities; or if the activities are jig-sawed, some students may want to use the figures to verify other group observations.

	314
	
	
	Graph dilations, reflections, and translations on a coordinate plane (such as (x, y) → (2x, 2y)). (8.6B) B9,10; T9,10 (obj 6)  
	
	
	
	
	
	

	420
	Measurement
	The student describes how changes in dimensions affect linear, area, and volume measures. (8.10)
	Describe the resulting effects on perimeter and area when dimensions of a shape are changed proportionally (such as a chart of shapes with proportionally changed lengths and widths, students find the perimeter and area for each shape, organize the data in a table, and look for patterns that describe the relationship between changes in the dimensions of the shapes and the changes in their perimeters and areas) . (8.10A) B9,10; T9,10 (obj 8)
	8
	
	
	
	
	

	329
	Congruence and the geometry of size
	The student applies the concept of congruence to justify properties of figures and solve problems. (G.10)
	Use congruence transformations to make conjectures and justify properties of geometric figures including figures represented on a coordinate plane (such as using a rotation to prove the sum of the angles of a triangle is 180°). (G.10A) B11; T11 (obj 6)
	6
	
	
	
	
	

	330
	Similarity and the geometry of shape
	The student applies the concepts of similarity to justify properties of figures and solve problems. (G.11)
	Use and extend similarity properties and transformations to explore and justify conjectures about geometric figures (such as designing a rectangle so that when it is folded in half the new rectangle is similar to the original rectangle). (G.11A) B11; T11 (obj 8)
	8
	
	
	
	
	

	218
	
	
	Use ratios to solve problems involving similar figures. (G.11B) B11; T11 (obj 8)
	
	
	
	
	
	


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

	Matrix #
	Matrix Strand
	TEKS

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

	330
	Similarity and the Geometry of Shape
	The student applies the concepts of similarity to justify properties of figures and solve problems. (G.11)
	Use and extend similarity properties and transformations to explore and justify conjectures about geometric figures (such as designing a rectangle so that when it is folded in half the new rectangle is similar to the original rectangle). (G.11A) B11; T11 (obj 8)
	8
	Numerical Fluency Problem #126
	1 day
	Students use the proportional relationship of embedded triangles to determine the missing length.

Questions to consider:

What relationship between the given dimensions do you notice?
	Source of NF Problem #126 is TAKS Test 2004 Gr. 11 Exit   #33 and the answer is B.

	416
	Measurement
	The student uses indirect measurement to solve problems. (8.9)
	Use Pythagorean theorem to solve real-life problems. (such as having a diagram showing the street plan of a city on a grid.  Students use the Pythagorean Theorem to compare the distance between two locations traveled by a taxi and a helicopter) (8.9A) B9,10; T9,10 (obj 8)
	8
	Numerical Fluency Problem #127
	1 day
	Students use the Pythagorean Theorem or special right triangles to find the missing length.

Ask students if anyone knows an easier way to estimate the length of this hypotenuse.
	Source of NF Problem #127 is TAKS Test 2003 Gr. 10 #11 and the answer is B.

	
	
	
	
	
	Numerical Fluency Problem #128
	1 day
	Students use the Pythagorean Theorem to find the missing length and determine perimeter.

Questions to consider:

How do you find the missing length of the side of the triangle?

What is the perimeter of the triangle?

How do you use the perimeter of the triangle to determine the number of bushes needed?
	Source of NF Problem #128 is TAKS Test 2004 Gr. 10 # 15 and the answer is A.

	338
	Geometry and Spatial Reasoning
	The student uses geometry to model and describe the physical world. (8.7)
	Draw three-dimensional figures from different perspectives (such as  drawing the top, side and front views of a triangular prism).  (8.7A)  B9,10; T9,10 (obj 7)
	7
	Numerical Fluency Problem #129
	1 day
	Students use the properties of right triangles and the Pythagorean Theorem to determine whether the given squares could be the squares off the sides of a right triangle.
	Source of NF Problem #129 is TAKS Test 2004 Gr. 10 # 13 and the answer is C.

	
	
	
	
	
	Numerical Fluency Problem #130
	1 day
	Students use the properties of right triangles and the Pythagorean Theorem to determine whether the given triangles are right triangles.
	Source of NF Problem #130 is TAKS Test 2003 Gr. 10 # 56 and the answer is D.
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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

	415
	Congruence and the geometry of size
	The student uses tools to determine measurements of geometric figures and extends measurement concepts to find perimeter, area, and volume in problem situations. (G.8)
	Find surface areas and volumes of prisms, pyramids, spheres, cones, cylinders, and composites of these figures in problem situations. (G.8D) B11; T11 (obj. 8)
	8
	DG Lesson 11.8

Surface Area of a Sphere


	1 day
	Vocabulary:

Surface area, Surface area of a sphere, sphere

Students may physically create the figures in exercises 28-34 with construction paper and straws/sticks (Creating a solid by spinning two-dimensional figures about an axis).


	Principles of Learning Tip:  CE and AT:

Students work with group members to write test items for this chapter.  Have the students include simple exercises and complex applications problems.  Instruct the students to try to demonstrate multiple approaches in their solutions.

Have students add the conjecture to their conjecture lists; then set groups to work on the exercise set.

Geometry Assessments: Will It Fit? Or The Most Juice are two problems that review area and volumes of figures.  Both are excellent assessment pieces.  Geometry Assessments may be downloaded from http://www.tenet.edu/teks/math/clarifying/geometry/ 
	Lesson Guide:  Open with a quiz.  Investigation 11.8 is very abstract.  Students may be interested in knowing that this process of summing infinitely small pieces in order to find an area or volume is the cornerstone of integral calculus. The investigation asks students to imagine the surface of a sphere divided into 1000 polygons, but be sure students understand that 1000 is an arbitrary number and that, in fact, the more polygons that make up the surface, the more sphere-like it will be.  One way to make this clear is to show models of a tetrahedron, an octahedron, and an icosahedron.  Point out that as the number of faces increases, the corners of the shape become less sharp and the shape becomes more sphere-like.

Go through each step of the investigation, have students write out and model the algebra as follows:
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Improving Reasoning Skills (Reasonable ‘rithmetic 2 on page 568 in DG):  This is a classic type of math puzzle. 

Students determine the diameter of a small orange (if the orange is elliptical in shape, students should average the measurements both ways) and draw six circles with this diameter on a sheet of paper. Students then peel the orange and fill-in as many circles as possible. They should conclude that the surface area is about 4 times the area of the cross-section through the center.

	348
	Geometric Structure
	The student analyzes geometric relationships in order to make and verify conjectures. (G.2)
	Make conjectures about angles, lines, polygons, circles, and three-dimensional figures and determine the validity of the conjectures , choosing from a variety of approaches such as coordinate, transformational, or axiomatic. (such as using patty paper, compass, and Geometer's Sketchpad). (G.2B)
	
	
	
	
	
	

	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).   (geo b3D)
	
	
	
	
	
	

	216
	Geometric Structure
	The student uses a variety of representations to describe geometric relationships and solve problems. (G.4)
	The student is expected to select an appropriate representation (concrete, pictorial, graphical, verbal, or symbolic) in order to solve problems.  (G.4) B11; T11 (obj 6)
	6
	DG Lesson 12.6

Proportions with Area and Volume
	1 day
	
	
	

	406
	Measurement
	The student uses procedures to determine measures of three-dimensional figures. (8.8)
	Estimate measurements and use formulas to solve application problems involving lateral and total surface area and volume (such as designing packages (rectangular prisms) so that the least amount of material is used to package a given volume.  Then, students design packages to get the greatest volume with a given surface area. Students discover that a cube is the rectangular prism that has the least surface area for a given volume). (8.8C) B9,10; T9,10 (obj 8)
	6
	
	
	
	
	


	218
	Similarity and the geometry of shape
	The student applies the concepts of similarity to justify properties of figures and solve problems. (G.11)
	Use ratios to solve problems involving similar figures. (G.11B) B11; T11 (obj 8)
	8
	
	
	Vocabulary:  

Proportions, Area, Volume, Similar Figures, Proportional Volume Conjecture

Project:  Why Elephants Have Big Ears on pages 619-621.
	X Principles of Learning Tip:

CE and AT:

Students should write some examples of proportions with area and volume. Then, have groups of students create a lesson discussing the types of proportions that involve area and volume.

X Proportions with areas (p. 190-191) in Exploring Geometry with Geometer’s Sketchpad  is a nice way for students to discover the relationship of areas between similar figures.
	Lesson Guide:  Have groups do Investigation 12.6.1 to explore the relationship between the areas of similar figures.  Interrupt the groups to have the class as a whole agree on a wording for the Proportional Area Conjecture.  Then have the class do Investigation 12.6.2 to explore volumes of similar solids.  Agree on the wording of the Proportional Volume Conjecture.  Spend a few minutes discussing with the class the implications of these conjectures.  Ask students what they think it means when someone says object B is “twice as big” as object A.  Point out that if it means that object B has twice the linear dimensions, then it has four times the area and eight times the volume.  If you don’t plan to assign the Project:  Why Elephants Have Big Ears, you might want to discuss some of its questions in this lesson.  Send students back into their groups to work through the exercise set.  

Improving Reasoning Skills (The Harmonic Triangle on page 621 in DG):  This is a very good exercise on reviewing inductive reasoning.

	415
	Congruence and the geometry of size
	The student uses tools to determine measurements of geometric figures and extends measurement concepts to find perimeter, area, and volume in problem situations. (G.8)
	Find volumes of prisms, pyramids, spheres, cones, cylinders, and composites of these figures in problem situation. (G.8D) B11; T11 (obj. 8)
	
	
	
	
	
	


	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

	330
	Similarity and the geometry of shape
	The student applies the concepts of similarity to justify properties of figures and solve problems. (G.11)
	Use and extend similarity properties and transformations to explore and justify conjectures about geometric figures (such as designing a rectangle so that when it is folded in half the new rectangle is similar to the original rectangle). (G.11A) B11; T11 (obj 8)
	8
	DG Lesson 12.7

Proportional Segments by Parallel Lines
	1 day
	Vocabulary:

Proportional segments, parallel lines, Extended Parallel Proportionality Conjecture

Project:  The Golden Ratio on pages 630-633.
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X Principles of Learning Tip:

CE and AT:

Students work in groups to write test items for this chapter.  Instruct the students to include simple exercises and applications problems that involve indirect measurements.

X Spotlight (p. 399-403) in the Geometry Assessments from the Dana Center is a great way to assess similarity properties combined with transformations.
	Lesson Guide:  Review the homework from Lesson 12.6.  Does a line intersecting a triangle parallel to one of its sides create a new triangle similar to the original?  Discuss the proof of this.  Send students into their groups to work through Investigations 12.7.1 and 12.7.2.  Agree as a class on the wording of the Parallel Proportionality Conjecture; then do Investigation 12.7.3 and the example that follows it as a follow-along activity.  Close with a sample problem.  Quizzes covering through Lessons 12.6 and 12.7 are available for the start of the next class meeting and the meeting after that.

Improving Reasoning Skills (Crossnumber Puzzle 2 on page 629 in DG):  This is a wonderful puzzle for a review of topics already discussed in class.

Improving Algebra Skills (Fantasy Functions 3 on page 638 in DG):  Clarification of the directions may be needed, many students are not familiar with this type of problem.

	218
	
	
	Use ratios to solve problems involving similar figures. (G.11B) B11; T11 (obj 8)
	
	
	
	
	
	

	219
	
	
	Develop, apply, and justify triangle similarity relationships, such as right triangle ratios, trigonometric ratios, and Pythagorean triples using a variety of methods. (G.11C) B11; T11 (obj 8)
	
	
	
	
	
	

	419
	Measurement
	The student uses indirect measurement to solve problems. (8.9)
	Use proportional relationships in similar two-dimensional figures or similar three-dimensional figures to find missing measurements (such as determining the height of things in or near the schoolyard by setting up a proportional relationship between shadows and heights at a given time of day) (8.9B)  B9,10; T9,10 (obj 8)
	8
	
	
	
	
	

	216
	Geometric patterns 
	The student uses a variety of representations to describe geometric relationships and solve problems. (G.4)
	The student is expected to select an appropriate representation (concrete, pictorial, graphical, verbal, or symbolic) in order to solve problems.  (G.4) B11; T11 (obj 6)
	6
	DG Lesson 12.8

Chapter Review


	1 day
	Vocabulary:

Review all the vocabulary found in chapter 12.

Students should review their vocabulary by examining their own definitions and examples.

Clarifying activity for matrix #207 for TEKS SE c1 on page 5 of this IPG.


	Similarity has more applications than any other geometry topic.  Any scale drawing or model, anything that is reduced or enlarged, is governed by the properties of similar figures.  Think as many applications as you can in the movie-making industry alone.  

How many can you list?  

Similarity is also useful in indirect measurement. 

· Can you describe at least two indirect measurement methods?  

· How are the distance ratios in similar figures related to ratios of areas and volume?  

· How can similar figures be used to misrepresent data in graphs?


	Lesson Guide:  Open with a quiz covering through Lesson 12.6.  Review the assignment from Lesson 12.7.  Work through Exercises 1-12 in a large group, and then send students into their groups to work through the remaining exercises.  Remind students of the test on Chapter 12.  Close with a sample problem.  A quiz covering through Lesson 12.7 is available for the next class meeting.

Exercise Notes:  Be sure not to skip Exercise 31.  It’s one of those historical geometrical gems.

Shadow and Mirror Projects from the TexTeams Geometry Institute are excellent to be used towards the end of Chapter 12.  

	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)
	6
	
	
	
	
	

	332
	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)
	Use one- and two-dimensional coordinate systems to represent points, lines, line segments, rays, and figures. (G.7A) B11; T11 (obj 7)
	7
	
	
	
	
	

	330
	Similarity and the geometry of shape
	The student applies the concepts of similarity to justify properties of figures and solve problems. (G.11)
	Use and extend similarity properties and transformations to explore and justify conjectures about geometric figures (such as designing a rectangle so that when it is folded in half the new rectangle is similar to the original rectangle). (G.11A) B11; T11 (obj 8)
	8
	
	
	
	
	

	218
	
	
	Use ratios to solve problems involving similar figures. (G.11B) B11; T11 (obj 8)
	
	
	
	
	
	

	219
	
	
	Develop, apply, and justify triangle similarity relationships, such as right triangle ratios, trigonometric ratios, and Pythagorean triples using a variety of methods. (G.11C) B11; T11 (obj 8)
	
	
	
	
	
	


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

	Matrix #
	Matrix Strand
	TEKS

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

	338
	Geometry and Spatial Reasoning
	The student uses geometry to model and describe the physical world. (8.7)
	Draw three-dimensional figures from different perspectives (such as  drawing the top, side and front views of a triangular prism).  (8.7A)  B9,10; T9,10 (obj 7)
	7
	Numerical Fluency Problem #131
	1 day
	Students determine the set of dimensions that make a right triangle.

Questions to consider:

What formula or theorem on the TAKS Mathematics chart can be used to solve this problem?
	Source of NF Problem #131 is TAKS Test 2004 Gr. 10 #36 and the answer is C.

	
	
	
	
	
	Numerical Fluency Problem #132
	1 day
	Students use any method to determine the area of the largest square in the given diagram on the coordinate plane.
	Source of NF Problem #132 is TAKS Test 2003 Gr. 9 #14 and the answer is D.

	
	
	
	
	
	Numerical Fluency Problem #133
	1 day
	Students use the Pythagorean Theorem and the perimeter of squares to determine the dimensions of the missing length and calculate the perimeter of the other triangle.
	Source of NF Problem #133 is TAKS Test 2004 Gr. 9 #33 and the answer is A.

	416
	Measurement
	The student uses indirect measurement to solve problems. (8.9)
	Use Pythagorean theorem to solve real-life problems. (such as having a diagram showing the street plan of a city on a grid.  Students use the Pythagorean Theorem to compare the distance between two locations traveled by a taxi and a helicopter) (8.9A) B9,10; T9,10 (obj 8)
	8
	Numerical Fluency Problem #134
	1 day
	Students use the Pythagorean Theorem to find the length of the missing side of the garden.
	Source of NF Problem #134 is TAKS Test 2003 Gr. 9 #38 and the answer is C.


Clarifying Activity   Matrix #207, TEKS SE geo c1.

Students use pattern blocks to investigate tessellations of the plane. Students determine which regular polygons tile the plane (fit together around a point with no gaps or overlaps). [Note: Many pattern block sets only have regular polygons which do in fact tile the plane. Be sure to give your students cardboard cut-outs of regular pentagons, heptagons, nonagons and decagons if your pattern blocks don't include these shapes.] Once the students feel confident they have found all the possible tilings, they should justify why these shapes are, in fact, the only regular polygons which tile the plane.

(Students should see that only regular 3-, 4-, and 6-gons work. Once they analyze the interior angle measure of these polygons, they will see that 60°, 90° and 120° are the only factors of 360 which can exist as angle measures in a regular polygon.)
Extension: Students investigate non-regular polygons that will tile the plane.

	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)
	
	Discovering Geometry

Lesson 15.1

Premises of Geometry
	1 Day
	Vocabulary:

Congruence, Properties of Congruence  

Properties of Algebra:  commutative properties of addition and multiplication, associative properties of addition and multiplication, distributive property

Properties of Equality:

Reflexive, transitive, symmetric, addition, subtraction, multiplication, division, zero product, square root
	The objectives for this lesson are:

· To introduce the concept of a deductive system

· To support statements with definitions and properties of algebra, equality, and congruence as premises

· To learn new vocabulary

· To develop deductive reasoning and cooperative behavior

Students should be able to support statements with definitions and properties.

Students should write two such statements and support them what they have already learned.

Improving Reasoning Skills (Logical Vocabulary in DG on page 724)
	Principles of Learning Tip:  CE and AT:  Students will need to write definitions for the new vocabulary:  postulate, theorem, and deductive system.  Review the difference between inductive and deductive reasoning.

Discuss how properties of algebra, equality, and congruence are used as premises for solving equations by going through Examples A and B with the class.  Work through Exercises 7, 12, and 18 to further illustrate applying the premises.  Then send students into their groups to work through the remaining exercises.  Close by discussing one or two examples from Exercises 18-23.

Extensions:  The Take Another Look activities ask students to prove some of the number theory conjectures they made in Lesson 1.2.

Take Another Look 15.1 in DG on page 722:  Any of the three follow-up activities are great.  

The third problem is the more challenging one of the three.



	346
	
	
	Compare and contrast the structure and implication of Euclidean and non-Euclidean geometries (such as comparing  the definition of a line in Spherical Geometry and Euclidean Geometry).  (G.1C)
	
	
	
	
	
	

	350
	
	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)
	
	
	
	
	
	

	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)
	
	
	
	
	
	


	225
	Foundations for Functions
	The student understands how algebra can be used to express generalizations and recognizes and uses the power of symbols to represent situations. (A.3)
	Use symbols to represent unknowns and variables.  (A.3A) B9,10,11; T9,10,11(obj 2)
	2
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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

	346
	Geometric Structure
	The student understands the structure of, and relationships within, an axiomatic system. (G.1)
	Compare and contrast the structure and implication of Euclidean and non-Euclidean geometries. (geo b1C)
	
	Discovering Geometry

Lesson 15.2

Postulates of Geometry

Discovering Geometry

Lesson 15.3

Geometric Proofs
	1 day
	Vocabulary:

Postulates of Geometry:

Line, Line Intersection, Midpoint, Angle Bisector, Parallel, Perpendicular, Segment Addition, Angle Addition, Linear Pair, Alternate Interior Angles, SSS Congruence, SAS Congruence, ASA Congruence

Project:  Non-Euclidean Geometries – elliptic geometry and hyperbolic geometry.  The students get the opportunity to use the Lenart Sphere. 

Presentation:  Proofs are one way in which mathematicians communicate their findings.  Have the students prepare a poster or overhead transparency of a proof.  In the presentation, the student needs to explain how he/she planned the proof and explain each step of the proof.
	Lesson Guide:  Review the homework from Lesson 15.2.  Work through Examples A and B with the class to show how valid forms of logical reasoning are used without necessarily being cited explicitly.  Have students try the firefighters’ maze (without writing in their books!) to introduce discussion of “thinking backward.”  Have each student work with a partner to try the proof in Investigation 15.3.  You might write the problem on the overhead and ask students to try it first wi5thout looking at the book.  After they’ve tried it, they can refer to the book for hints or for confirmation that they’ve done it correctly.  Work through Exercises 1 and 2 with the class; then send students into their groups to work on the remaining exercises.  Close be asking for questions.  A quiz covering through Lesson 15.2 is available for the start of the next class meeting.

The objectives for lesson 15.3 are:

· To introduce geometric proofs (flowcharts and two-column)

· To develop deductive reasoning and cooperative behavior
	The objectives for this lesson 15.2 are:

· To introduce the postulates of geometry

· To use postulates, properties, and definitions to support statements

· To develop deductive reasoning and cooperative behavior

Principles of Learning Tip:  CE and AT:

Students work cooperatively to discuss each of the postulates from the list in the text.  You might want to spend a little extra time discussing the importance of the Parallel Postulate to Euclidean geometry.   Have students demonstrate how to apply the postulates to support statements by working through Exercises 1 and 8.  Close by asking for questions.

Extensions:  Try the Project:  Non-Euclidean Geometries that follows this lesson.  It is especially well suited to the use of Lenart spheres and The Geometer’s Sketchpad.

Take Another Look 15.2 in DG on page 727:  This an explanation of why the Corresponding Angles Conjecture nor the Alternate Exterior Angles Conjecture were not used.

Improving Visual Thinking Skills (Picture Patterns V in DG on page 729):  This is another inductive reasoning puzzle involving multiple patterns.  

Improving Algebra Skills (A precarious Proof in DG on page 733):  The key to the answer to this puzzle is that you may not divide both members of the equation by zero.

	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 flow chart proofs, transformational proofs, or two-column proofs). (geo b3B)
	
	
	
	
	· 
	

	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). (geo b3E)
	
	
	
	
	
	

	610
	Underlying Processes and Tools
	The student communicates about Grade 8 mathematics through informal and mathematical language, representations, and models. (8.15)
	Communicate mathematical ideas with language, efficient tools, appropriate units, and graphical, numerical, physical, and algebraic mathematical models.     (8.15A) B9,10,11; T9,10,11 (obj 10)
	10
	
	
	
	
	

	613
	Underlying Processes and Tools
	The student uses logical reasoning to make conjectures and verify conclusions. (8.16)
	Validate conclusions using mathematical properties and relationships (such as choosing the correct supporting information for a given conclusion).  (8.16B) B9,10,11; T9,10,11 (obj 10)
	10
	
	2 days


	Vocabulary:

Vertical angles

Vertical angle theorem

Supplements

Complements

Parallelograms

Vocabulary:

Parallelograms

Auxiliary Lines

Concept map
	Principles of Learning Tip:

Students should discuss the concept map for linking proofs about parallelograms.  Send the students to work in groups on these problems. Be sure to have each group present their findings.
X In Conjecture as Discovery and Proof as Explanation (p. 87 – 100) in Geometry Assessments from the UT Dana Center students use inductive reasoning to make a conjecture then students use deductive reasoning to prove their conjecture.  This is a nice refresher on midsegments of a triangle.
	The objectives for lesson 15.4 are:

· To practice planning and writing flowchart and two-column proofs

· To prove conjectures from earlier chapters

· To develop visual thinking, deductive reasoning, and cooperative behavior

The objectives for Lesson 15.5 are:

· To proof conjectures about parallelograms

· To practice planning and writing proofs

· To interpret a concept map that links proofs

· To develop visual thinking, deductive reasoning, and cooperative behavior.




	Numerical Fluency 

	Matrix #
	Matrix Strand
	TEKS

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

	416
	Measurement
	The student uses indirect measurement to solve problems. (8.9)
	Use Pythagorean theorem to solve real-life problems. (such as having a diagram showing the street plan of a city on a grid.  Students use the Pythagorean Theorem to compare the distance between two locations traveled by a taxi and a helicopter) (8.9A) B9,10; T9,10 (obj 8)
	8
	Numerical Fluency Problem #135
	1 day
	Students find the side length of a square park with a diagonal length of 38 yards.

Questions to consider:

What do you know about right triangles with congruent legs?
	Source of NF Problem #135 is TAKS Test 2004 Gr. 9 #26 and the answer is C.

	
	
	
	
	
	Numerical Fluency Problem #136
	1 day
	Students find the distance from the wall of a 25-foot ladder reaching 24 feet up from the ground.

Questions to consider:

What angle is formed at the base of the building and the ground?
	Source of NF Problem #136 is PH Algebra Workbook Practice 9-1 #39 and the answer is 7 ft.

	214
	Geometric Patterns
	The student uses a variety of representations to describe geometric relationships and solve problems. (G.5)
	Identify and apply patterns from right triangles to solve meaningful problems, including special right triangles (45-45-90 and 30-60-90) and triangles whose sides are Pythagorean triples. (G.5D) B11; T11 (obj 6)
	6
	Numerical Fluency Problem #137
	1 day
	Students determine the length of the hypotenuse for two isosceles right triangles and make a generalization for any isosceles right triangle with side length n.

Questions to consider:

Is there a special relationship between the legs of an isosceles right triangle and the hypotenuse?
	Source of NF Problem #137 is DG Test Generator (9.4.1.38 mod.) and the answers are:

1. 4√2

2. 6√2

3. n√2

	417
	Congruence and the geometry of size
	The student uses tools to determine measurements of geometric figures and extends measurement concepts to find perimeter, area, and volume in problem situations. (G.8)
	Derive, extend, and use the Pythagorean Theorem. (G.8C) B11; T11 (obj 8)
	8
	Numerical Fluency Problem #138
	1 day
	Students use the special relationship of an isosceles right triangle to estimate the length of a guide wire for a pole.
	Source of NF Problem #138 is TAKS Study Guide Gr. 11 #59 adj. and the answer is 11.31 ft.

	214
	Geometric Patterns
	The student uses a variety of representations to describe geometric relationships and solve problems. (G.5)
	Identify and apply patterns from right triangles to solve meaningful problems, including special right triangles (45-45-90 and 30-60-90) and triangles whose sides are Pythagorean triples. (G.5D) B11; T11 (obj 6)
	6
	Numerical Fluency Problem #139
	1 day
	Students use the special relationship between the sides of a 30-60-90 right triangle to find missing lengths of sides.

Questions to consider:

What is the relationship between the hypotenuse and the shortest leg?

How can you determine this relationship using an 30-60-90 triangle with short leg length of 1?
	Source of NF Problem #139 is DG Test Generator (9.4.2.39) and the answers are:

1. x=8√3, y=16

2. x=10√3, y=20

3. x=n√3, y=2n


	
	
	
	
	
	Numerical Fluency Problem #140
	1 day
	Students use the relationship of the sides of a 30-60-90 triangle to estimate lengths of two of the sides.
	Source of NF Problem #140 is DG Test Generator (9.4.2.43) and the answers are:

1. B

2. D

	
	
	
	
	
	Numerical Fluency Problem #141
	1 day
	Students use what they know about special right triangles to solve problems. 

These problems combine 45-45-90 and 30-60-90 triangle properties to determine missing lengths.
	Source of NF Problem #141 is DG Test Generator (9.4.1.36) and the answers are:

1. x=6√2, y=6+6√3

2. x=9√2, y=9+9√3

3. x=22√2, y=22+22√3

	
	
	
	
	
	Numerical Fluency Problem #142
	1 day
	Students use the perimeter of a given triangle and 30-60-90 triangle properties to determine the length of a missing side.
	Source of NF Problem #142 is DG Test Generator (9.4.2.40) and the answers are:

1. 7 in.

2. 11 in.


	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

	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 flow chart proofs, transformational proofs, or two-column proofs). (geo b3B)
	
	Discovering Geometry

Lesson 15.6

Linking Proofs about Parallel Lines

Discovering Geometry

Lesson 15.7

Auxiliary Lines and Overlapping Figures


	3 days
	Vocabulary:

Parallel lines

Transversal

Supplementary angles

Vocabulary:

Overlapping figures

Auxiliary lines

Diagonals

Isosceles Triangle Conjecture


	Principles of Learning Tip:

Students should work cooperatively in exercise 1 and then work exercises 2-5 among the groups and maybe jigsaw the exercises.  Each group should present their exercises to the whole class to make the learning public. Questions about each exercise should be directed back to the students as much as possible.
	The objectives for Lesson 15.6 are:

· To practice translating conjectures into diagrams and then planning and writing a proof of each conjecture

· To practice planning and writing proofs

· To prove conjectures about parallel lines

· To make a concept map that links proofs

· To develop visual thinking, deductive reasoning, and cooperative behavior

The objectives for Lesson 15.7 are:

· To write proofs that involve drawing an auxiliary line

· To work with proofs that involves overlapping figures by separating the figures into two drawings

· To practice writing proofs

· To develop visual thinking, deductive reasoning, and cooperative behavior

	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). (geo b3E)
	
	
	
	
	
	

	610
	Underlying Processes and Tools
	The student communicates about Grade 8 mathematics through informal and mathematical language, representations, and models. (8.15)
	Communicate mathematical ideas with language, efficient tools, appropriate units, and graphical, numerical, physical, and algebraic mathematical models.     (8.15A) B9,10,11; T9,10,11 (obj 10)
	10
	
	
	
	
	

	347
	Geometric Structure
	The student analyzes geometric relationships in order to make and verify conjectures. (G.2)
	Use constructions to explore attributes of geometric figures and to make conjectures about geometric relationships. (G.2A)
	
	Geometry Assessments

Pizza Delivery Regions and More Pizza 

( Laying the Foundations (LTF)

Related Rates: Pythagorean Theorem 

p. 180-184

Related Rates: Trigonometric Ratios 

p. 186-189

Related Rates: Triangle Applications

p. 190-194

Related Rates: Areas, Volumes, and Similar Figures 

p. 196-203 
	2 days

4 days
	This set of problems is intended to determine if a student can make conjectures based on what they observe (use inductive reasoning). The next problem, More Pizza

Delivery, will determine if the students can use deductive reasoning to prove the statement.

	Scaffolding Questions for More Pizza:

Problem 1

Axiomatic Approach

• How would you set up a “given,” a “prove,” and a diagram that represents the conjecture?

• Which proof style would you like to use to write the proof: 2 column, flow chart, or paragraph?

• Depending on proficiency level of students, provide appropriate amounts of set up and/or proof. (See sample solution.)

Coordinate Geometry Approach

• What is the slope of 
[image: image6.wmf]AB

?

• What must be true about the slope of the perpendicular bisector of 
[image: image7.wmf]AB

?

• What are the coordinates of the midpoint of 
[image: image8.wmf]AB

?

• Use the slope and midpoint information to write the equation of the perpendicular bisector of 
[image: image9.wmf]AB

 .

• What must be true about the coordinates of a point if it lies on this perpendicular bisector?

• What coordinate geometry formula could you use to show that the point you found is the same distance from A as from B?

Problem 2

Transformational Approach

• What coordinate geometry formula could you use to verify that these distances are the same?

• Find the slope of 
[image: image10.wmf]DE

 .

• Use this information to write the equation of 
[image: image11.wmf]DE

 in slope-intercept form.

All of the related rate lessons can be combined into a unit.

	348
	
	
	Make conjectures about angles, lines, polygons, circles, and three-dimensional figures and determine the validity of the conjectures , choosing from a variety of approaches such as coordinate, transformational, or axiomatic. (such as using patty paper, compass, and Geometer's Sketchpad). (G.2B)
	
	
	
	
	

	352
	
	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).   (geo b3D)
	
	
	
	
	


	Numerical Fluency 

	Matrix #
	Matrix Strand
	TEKS

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

	214
	Geometric Patterns
	The student uses a variety of representations to describe geometric relationships and solve problems. (G.5)
	Identify and apply patterns from right triangles to solve meaningful problems, including special right triangles (45-45-90 and 30-60-90) and triangles whose sides are Pythagorean triples. (G.5D) B11; T11 (obj 6)
	6
	Numerical Fluency Problem #143
	1 day
	Students solve a complex problem involving 45-45-90 and 30-60-90 triangle properties.

Questions to consider:

What are the side lengths of ∆ACH?

How can you use this information to solve the problem?
	Source of NF Problem #143 is TAKS Test 2004 Gr. 9 #26 and the answer is C.

	
	
	
	
	
	Numerical Fluency Problem #144
	1 day
	Students use the properties of 30-60-90 triangles to solve a real-world application problem about the length of a rafter on a roof.
	Source of NF Problem #144 is PH Algebra Workbook Practice 9-1 #39 and the answer is 7 ft.

	
	
	
	
	
	Numerical Fluency Problem #145
	1 day
	Students use the properties of 30-60-90 triangles to solve a real-world application problem about the height of the bed of a dump truck when dumping.
	Source of NF Problem #145 is 2004 July TAKS Test Gr. 11 #58 and the answer is D.

	219
	Similarity and the geometry of shape
	The student applies the concepts of similarity to justify properties of figures and solve problems. (G.11)
	Develop, apply, and justify triangle similarity relationships, such as right triangle ratios, trigonometric ratios, and Pythagorean triples using a variety of methods. (G.11C) B11; T11 (obj 8)
	8
	Numerical Fluency Problem #146
	1 day
	Students recall the required order and placement of the sides of a triangle to form the ratios for sine, cosine, tangent, and cotangent.
	Source of NF Problem #146 is Mathematics Clip Art. See the Numerical Fluency Specifications for the answer.

	
	
	
	
	
	Numerical Fluency Problem #147
	1 day
	Students use a Pythagorean triple to determine the length of a missing side of a right triangle and determine the ratio for the sine of 
[image: image12.wmf]Ð

B.

Questions to consider:

What is the length of side AC?
	Source of NF Problem #147 is DG Test Generator (12.1.1.5) and the answer is D.

	
	
	
	
	
	Numerical Fluency Problem #148
	1 day
	Students use what they know about the trigonometric ratios to find the sine, cosine, and tangent of 
[image: image13.wmf]Ð

B.
	Source of NF Problem #148 is DG Text Generator (12.1.1.4) and the answers are:

sin B =
[image: image14.wmf]9

41

      cos B =
[image: image15.wmf]40

41

      tan B =
[image: image16.wmf]9

40



	
	
	
	
	
	Numerical Fluency Problem #149
	1 day
	Students use the trigonometric ratios to find the measure of a missing angle of the given triangle.

Questions to consider:

How can you use the cosine ratio to find the measure of the missing angle? How can you use this angle to determine the measure of the other non-right angle?
	Source of NF Problem #149 is DG Text Generator (12.1.3.12) and the answers are:

1. 66°

2. 24°

3. 21°

	
	
	
	
	
	Numerical Fluency Problem #150
	1 day
	Students apply trigonometric ratios to a real-world application to determine distance.
	Source of NF Problem #150 is DG Text Generator (12.1.3.21) and the answer is A.




















Two-Column Proof:     Given: ∆ABC is isosceles          Prove: � INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/ang.gif" \* MERGEFORMATINET ���A � INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/aequ.gif" \* MERGEFORMATINET ���� INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/ang.gif" \* MERGEFORMATINET ���C


Statements �
Reasons �
�
1. ∆ABC is isosceles�
1. Given�
�
2. AB = BC�
2. Definition of an isosceles triangle�
�
3. Draw point D, the midpoint of AC�
3. Every segment has exactly one midpoint�
�
4. AD = DC�
4. Definition of midpoint�
�
5. BD = BD�
5. Reflexive property of equality�
�
6. DABD � INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/aequ.gif" \* MERGEFORMATINET ���DCBD�
6. SSS Triangle Congruence�
�
7. � INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/ang.gif" \* MERGEFORMATINET ���A � INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/aequ.gif" \* MERGEFORMATINET ���� INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/ang.gif" \* MERGEFORMATINET ���C�
7. Definition of congruent triangles�
�



Prove: � INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/ang.gif" \* MERGEFORMATINET ���A � INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/aequ.gif" \* MERGEFORMATINET ���� INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/ang.gif" \* MERGEFORMATINET ���C 








Clarifying Activity, Matrix #353, geo b3E.











Clarifying Activity in c.1, students look for examples of regular tessellations in the world around them and discuss the strengths or benefits of various tessellations.


Some examples:


Under many bridges we find tessellations of triangles. Triangles are structurally rigid and are often used as supports.


� INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/cageoc21.gif" \* MERGEFORMATINET ���


Bee's honeycombs are tessellations of hexagons. Since these are used to store honey, the hexagon provides a large area while still having the efficiency of a regular tessellation.


� INCLUDEPICTURE "http://www.tenet.edu/teks/math/clarifying/gifs/cageoc22.gif" \* MERGEFORMATINET ���





Clarifying Activity 


Students are given directions to a buried treasure. (For example, the treasure is located at the centroid of a triangle whose vertices have coordinates (0, 0), (8, 3), and (4, 6).) Using a coordinate grid, the students create a scaled map of the treasure site. In discussing this problem, the convenience of organizing a problem using a coordinate system should be pointed out.














For students to master matrix number 332 ; TEKS SE d2A, the clarifying activity from  � HYPERLINK "http://www.tenet.edu/teks/math/clarifying" ��www.tenet.edu/teks/math/clarifying� as illustrated below.








For students to master matrix number 328; TEKS SE c2,  use the clarifying activity from  � HYPERLINK "http://www.tenet.edu/teks/math/clarifying" ��www.tenet.edu/teks/math/clarifying� as illustrated to the left.














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
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