UNIT PLAN
NEW PROVIDENCE SCHOOL DISTRICT

Class: Geometry: Theory and Applications


Date: 11-1-07 

Unit 1: Logical Reasoning in Geometry, Chapter 3
	Established Goals:

4.2.12 A

· Use geometric models to represent real-world situations and objects to solve problems using those models.

· Apply the properties of geometric shapes for parallel lines-transversal, alternate interior angles, corresponding angles.

· Use reasoning and some form of proof to verify or refute conjectures and theorems.

· Verify or refute proposed proofs.

· Find counterexamples for incorrect conjectures.

4.2.12 C

· Use coordinate geometry to represent and verify properties of lines.

· Lines with the same slope are parallel.

· Lines that are perpendicular have slopes whose product is -1.

· Finding the midpoint and slope of a line segment.

4.5.12 A

· Learn mathematics through problem solving, inquiry, and discovery.

· Solve problems that arise in mathematics and in other contexts: open-ended problems, non-routine, problems with multiple solutions, problems that can be solved in several ways.

· Select and apply a variety of appropriate problem-solving strategies to solve problems.

· Pose problems of various types of levels of difficulties.

4.5.12 B

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others, both orally and in writing.
· Use the language of mathematics to express mathematical ideas precisely.
4.5.12 C

· Recognize that mathematics is used in a variety of contexts outside of mathematics.
· Use connections among mathematical ideas to explain concepts.

· Apply mathematics in practical situations and in other disciplines.
8.1.12 B.3

· Make informed choices among technology systems, resources, and services in a variety of contexts.

9.2.12 A.3

· Apply the use of symbols, pictures, graphs, objects, and other visual information to a selected project in academic and/or occupational settings. 



	Understandings:

Students should understand that:

· Geometric figures can be used to represent real-world situations. 

· Logical reasoning is used to draw conclusions from organized data. 

· Slopes of lines determine their relative steepness.

· “Solving” and “proving” are different concepts.

· Lines and angles can be described, classified, and analyzed by their attributes. 


	Essential Questions:

· What is proof?

· How are solving and proving different?

· What does it take to verify a conjecture?

· Why do we classify geometric objects?

· How does precise language help us express mathematical ideas?

· How can you draw conclusions based on observed patterns? 

· What are the benefits in drawing conclusions based on patterns?



	Students Will Know and Be Able To:

· Identify corresponding, vertical, alternate interior, alternate exterior, supplementary, and complementary angles.

· Classify angles and polygons by using appropriate terminology.

· Explain the difference between solving and proving a conjecture.

· Use properties of parallel and perpendicular lines.

· Calculate angle measures within parallel and perpendicular lines.

· Write proofs involving geometric relationships by using deductive logic.

· Use inductive reasoning to describe patterns and to create and test conjectures.

· Use deductive logic, the Law of Detachment, and the Law of Syllogism to develop simple logical arguments.

· Identify what can and cannot be assumed from a geometric diagram.

· Calculate slope and be able to explain its usefulness.

· Write the equation of a line, given its attributes.

· Understand the difference between and recognize the uses of inductive and deductive reasoning.



	Authentic Performance Task:

Meticulous Builders is planning a new housing development in New Providence. They have hired you to create the street design. The development requires the following:

· At least two pairs of parallel streets

· At least one cross street connecting the parallel streets

· Identification of angles by which the streets will be constructed

· At least two streets are perpendicular to allow for a new community recreation complex

 Meticulous Builders is asking that the street design, to be printed and displayed from a software program, identify the names of the streets and the angles between them. For the community lawyers, the design must be accompanied by proofs to show why specific streets are parallel or perpendicular. 


	10-29-07
	Whole Class Game: Play Jeopardy with the class.
(Game designed by 2 students.)
Discussion: How do you study for a math benchmark?


	10-30-07
	Chapter 2 Benchmark



	10-31-07
	Go over Chapter 2 Benchmark, as needed.
Discuss results.



	11-01-07
	(SUBSTITUTE) 
Students read and do evens in Section 3.1

Students define and draw a diagram for each vocabulary term in Section 3.1
Complete for homework, as needed.

	11-02-07
	Introduce Performance Task for Chapter 3.
Students take self-assessment on chapter 3 objectives.



	
	

	11-5-07
	

	11-6-07
	

	11-7-07
	

	11-8-07
	NJEA CONVENTION

	11-9-07
	NJEA CONVENTION

	
	

	11-12-07
	

	11-13-07
	

	11-14-07
	

	11-15-07
	

	11-16-07
	

	
	

	11-19-07
	

	11-20-07
	

	11-21-07
	

	11-22-07
	Thanksgiving

	11-23-07
	No School

	
	

	11-26-07
	

	11-27-07
	

	11-28-07
	

	11-29-07
	

	11-30-07
	

	
	

	12-3-07
	


Performance Task for Chapter 3:  Parallel and Perpendicular Lines

Due: 11-30-07
Meticulous Builders is planning a new housing development in New Providence. They have hired you to create the street design. The development requires the following:
· At least two pairs of parallel streets

· At least one cross street connecting the parallel streets

· Identification of angles by which the streets will be constructed

· At least two streets are perpendicular to allow for a new community recreation complex

 Meticulous Builders is asking that the street design, to be printed and displayed from a software program, identify the names of the streets and the angles between them. For the community lawyers, the design must be accompanied by proofs to show why specific streets are parallel or perpendicular. 
[image: image1.png]




RUBRIC for Performance Task                           DUE: 11-30-07
	
	Novice (1-3)
	Amateur(4-6)
	Expert(7-9)

	Housing Development Design
	Most angle measurements given; streets named; some angle types given
	Correctly identifies alternate interior, corresponding, alternate exterior, and consecutive angles; angle measurements given; grid does not take away from the design; all requirements met
	Impressive proposal; easy to read; grid shows beneath design; all  measurements and names of angles listed unobtrusively in design; additional angle names identified; entire proposal typed

	Linear Equations
	At least 3 lines given with correct equations
	At least 6 correct linear equations given in slope intercept form
	At least 8 correct linear equations given in standard form and slope-intercept form; identification through proposal 

	Proofs
	Some errors in justifications or statements; some terminology incomplete; a few unjustified leaps in logic
	Some statements incorrectly justified; imprecise terminology; 2 proof formats out of the 3 different types
	At least one proof done in each of the following formats: 2-column, flowchart, and paragraph; all proofs done using computer software and then printed; all proofs easy to follow and having  correct statements; great diagrams; no irrelevant data; precise terminology used

	Slopes and Relationships
	Some correct slopes given for lines; some explanations of why lines may be parallel or perpendicular
	Explanations for parallel and perpendicular streets: why parallel lines have equal slopes, why negative reciprocal slopes lead to perpendicular lines
	Formal explanations of parallel, transversal, and perpendicular streets include relationships among slopes; all explanations printed from computer software


Unit 1, Chapter 3 Skills Checklist
Self-Assessment

	I know and can do
	Functions and Their Graphs

	1.
	
	Identify angle pairs formed by three intersecting lines: corresponding angles, alternate interior, alternate exterior angles, consecutive interior angles


	2.
	
	Draw planes, lines, and solid shapes in two dimensions 



	3.
	
	Identify and use angle pairs formed by parallel lines and transversals: corresponding angles, alternate interior, alternate exterior angles, consecutive interior angles


	4.
	
	Use properties of parallel lines and angle relationships to prove that lines are parallel


	5.
	
	Find and compare slopes of lines


	6
	
	Identify slope relationships of parallel lines, perpendicular lines, vertical lines, horizontal lines, and slant lines.



	7.
	
	Write equations of vertical, horizontal, and slant lines. Use standard form and slope-intercept form.


	8.
	
	Find the distance between a point and a line


	9.
	
	Prove theorems about perpendicular lines


	10.
	
	Identify and use skew lines



	11.
	
	(Extension) Find distances in a non-Euclidean geometry




STUDENT SCHEDULE FOR UNIT 1, CHAPTER 3
	10-29-07
	

	10-30-07
	

	10-31-07
	

	11-01-07
	SUBSTITUTE TEACHER

Notebook: Drawing Activity p. 146. Place in your notebook for now. (It will be placed in your folder tomorrow.)
Classwork: 3.1 evens
Notebook: draw a diagram and define each vocabulary term in Section 3.1


	11-02-07
	Authentic Performance Task introduced with Rubric

Folder for work and papers
Complete Self-Assessment papers and place in folder

Complete Practice 3.1 B

Begin reading Flatland. See Mrs. Gartner’s website for e-book link.


	
	

	11-05-07
	Pair and Share - Review vocabulary terms from Section 3.1with a partner
Geometer’s Sketchpad: for Parallel Lines and Angles

  (You can also use Cabri Jr for this assignment. Check the Resource Table.)
HW: Start 3.2 evens


	11-06-07
	Visit Websites for 3.1 
List Corresponding Angles Postulate and the Theorems in your folder
Complete Sketchpad for parallel lines and angles
Mini Lesson: angles relationships for parallel lines

HW: Complete 3.2



	11-07-07
	Check answers for 3.1 and 3.2. Get answers to questions you have.
Practice 3.2 B and Challenge 3.2 
Visit websites for 3.2

Reread the Performance Task. Are you on track?

Mini Lesson: angles relationships for parallel lines

HW: read Flatland

	11-08-07
	No School

	11-09-07
	No School

	
	

	11-12-07
	Read Section 3.3. (Pay close attention to page 163.)
Visit website for Section 3.3 (prove lines parallel)
Mini Lesson: 3 types of proof
See Resource Table for How-To sheet on proving lines parallel

HW: Complete 3.3 evens up to #44

	11-13-07
	Make a graphic organizer showing the ways to prove lines parallel. Put into your folder. Use Inspiration or Word for your final result. Print it and place it in your folder.

Complete Practice 3.3B and Challenge 3.3  #3, 5, and 7.

Organize your folder.

Check even answers for 3.1-3.3 Be especially careful with the proofs.

Hw: complete classwork

	11-14-07
	Reread the Performance Task. Are you on track?

Review slope by visiting websites.
Mini Lesson: slope (its meaning, how to find it, the formula)

Read and start even exercises for Section 3.4
HW: Study for Benchmark

	11-15-07
	Benchmark 3.1 to 3.3
Play slope game with a partner (through website for 3.4 or GSP 4.0 packet)
HW: Complete 3.4 evens

	11-16-07
	Visit websites to review finding linear equations.
Visit Classzone.com for roller coaster math for Section 3.4 (animated)
Mini Lesson: writing linear equations in slope-intercept form
HW: Start Section 3.5 evens 

	
	

	11-19-07
	Visit Classzone.com for animation for Section 3.5 (slope-intercept form)
Resource Table: How-to write linear equations (Study Guide)

Use GSP 4.0 or Cabri Jr to investigate parallel lines. See Handout at   
Resource Table)

Challenge 3.5 (odds only)
HW: Complete 3.5 evens

	11-20-07
	Mini Lesson: theorems about perpendicular lines

Use GSP 4.0 or Cabri Jr to investigate perpendicular lines. (Handout 
available at Resource Table)

HW: Start 3.6 evens

	11-21-07
	Check answers for 3.4-3.5
Mixed Review page 200 #1-5
HW: Complete 3.6 evens; read Flatland

	11-22-07
	Thanksgiving

	11-23-07
	No School

	
	

	11-26-07
	Benchmark 3.4-3.6
Chapter Review Activity
Organize your folder

HW: Chapter Review in textbook

	11-27-07
	Complete Extension, page 198-199
Play game online at website listed.

HW: Complete Chapter Review or Chapter Test

	11-28-07
	Check answers from your homework 
Play Clown Game on Classzone.com

HW: Study for Chapter 3 Assessment

	11-29-07
	Chapter 3 Assessment
HW: Put finishing touches on Performance Task

	11-30-07
	Hand in Performance Task
Have notebook ready to be checked.


Honors Geometry Ch 3: Parallel and Perpendicular Lines Websites

Posted on Mrs. Gartner’s Webpage

SECTION 3.1---Types of lines 

http://www.math.com/school/subject3/lessons/S3U1L3GL.html 

       Click NEXT to read all pages and complete the Workout. 

http://www.math.com/school/subject3/lessons/S3U1L5GL.html
       Click NEXT to read all pages and complete the Workout.

http://www.mathsnet.net/dynamic/jsp5.html for parallel 
http://www.mathsnet.net/dynamic/jsp4.html for perpendicular
SECTION 3.2--- Investigate angles and parallel lines

http://www.tigeometry.com/activities/cabrijr/239/  for the N-spire

http://www.tigeometry.com/activities/cabrijr/240/  for the Cabri Jr. and TI-84

JAVA Applets for angles and parallel lines

http://www.mathopenref.com/transversal.html   
Click the links at the bottom of the page to interact with corresponding angles, alternate interior angles, alternate exterior angles, interior angles of a transversal, and exterior angles of a transversal

http://www.mathsnet.net/dynamic/cindy/para_props.html  
A colorful way to interact with angles within parallel lines.

SECTION 3.3--- Proving lines parallel 
http://teachers.henrico.k12.va.us/math/igo/02PerpendicularParallel/2_5.html 

SECTION 3.4---Slope

 JAVA Applet for Slope 

http://www.analyzemath.com/Slope/Slope.html 
http://www.purplemath.com/modules/slope.htm for slope review

SECTION 3.5 Write and graph linear equations

http://www.analyzemath.com/line/Tutorials.html    OR
http://www.terragon.com/tkobrien/algebra/topics/equationofline/equationofline.html OR

http://www.gomath.com/htdocs/lesson/linearequation_lesson1.htm 
EXTENSION Taxicab Geometry
http://www.learner.org/teacherslab/math/geometry/shape/taxicab/  play the game
FLATLAND E-BOOK (Chapters 1-3)

http://www.gutenberg.org/ebooks/201
