	Lesson Title:   Parallel and Perpendicular Lines and Their Angles         Geo 2.7

	Utah State Core Standard and Indicators  Geometry Content Standard 3   Process Standards 1-4

	Summary

This lesson helps students to discover and understand the angles formed by parallel and perpendicular lines, along with the relationship between slopes.  They use a Geometer’s Sketchpad activity to create and measure the angles.  There is an individual record of learning provided in this lesson, and a group assessment so that students can demonstrate their understanding.

	Enduring Understanding

· We can solve geometry problems by applying principals from relationships found in parallel lines and angles formed by transversals .
· Understanding slopes of parallel and perpendicular lines is an especially useful principle for studying and applying geometry in our world.
	Essential Questions

· What are the relationships found in parallel lines and the angles formed by transversals? How do they help us?

· Why do the slopes and equations of parallel and perpendicular lines help us?

	Skill Focus

· Parallel and perpendicular lines

· Angle and line relationships with parallel, perpendicular, skew, intersecting and transversal lines or planes, alternate interior, corresponding, alternate exterior angles, consecutive interior.

· Slopes and equations of lines
	Vocabulary Focus



	Assessment Evidence:

· After students have learned the basics about angles created by parallel and perpendicular lines and slopes and equations of lines through Sketchpad activities, they will do the Group assessment (see below). Groups will print and submit one copy.

· Part I individual assessments, 

1) Use the Angle Puzzle assignment found on page 42 of Geometry Activities for Middle School Students with the Geometer’s Sketchpad.
2) As a test, use Points, Lines, and Angles Wrap-up, page 46-47 from Geometry Activities for Middle School Students with the Geometer’s Sketchpad.
· Part II individual assessment (see below).

· For both Parts I and II, use Activity 1.6 “A Picture is Worth 1000 Words as an assessment. This activity utilizes the same concepts but students use a coordinate grid and graph paper.

Create an optical illusion on the computer using at least one set of parallel lines.

	Materials: Computer with Geometer’s Sketchpad

	Launch ideas:

“We discussed that the lesson worked better with prior background knowledge. Do the project the 2nd day, after going over the definitions of alternate interior angles, etc. and connect with the previous discussions.”



	Explore ideas:

“Some of us did the Patti paper assignment instead of the Sketchpad. We found that the group work worked well for the patty paper.  We found that either the sketchpad or patty paper assignment went well for helping students make the connections.”



	Summarize



	Apply




Directions 
Since these activities are done as a group, students must be accountable for their individual learning. Before beginning the Geometer’s Sketchpad explorations and the group assessment, inform students they are to keep a record of personal learning while using Geometer’s Sketchpad. They should know that the individual grades will include 


1) An individual record of learning (see below).


2) Individual assignments and tests after all activities are completed (see below).

Have students explore using Geometer’s Sketchpad by using the following activities from Exploring Geometry with the Geometer’s Sketchpad (pages 17-24) or TI Interactive Explorations. Students might turn in printed copies of their explorations.


Part I
· Properties of Parallel Lines,  (Explore w/ Sketchpad) 

Part II

· The Slope of a Line  (Explore w/ Sketchpad)

· Equations of Lines (Explore w/ Sketchpad)

· Slopes of Parallel and Perpendicular Lines (Explore w/ Sketchpad)

· Activity 1 (TI Interactive)

For individual assessments for Part I, use: 

· the Angle Puzzle assignment found on page 42 of Geometry Activities for Middle School Students with the Geometer’s Sketchpad. 

· the Points, Lines, and Angles Wrap-up, page 46-47 from Geometry Activities for Middle School Students with the Geometer’s Sketchpad
Students should complete the Part II assessment as pairs or individuals. This means that students will rotate to use the computers—perhaps another written assignment or test would be appropriate while students rotate.

Geo 2.7 

Individual Record of Learning

1) Prepare a list of vocabulary words learned while exploring on sketchpad.

2) Keep a record of important concepts learned.

3) Create an example of parallel lines with a transversal. Label points. Then make a table of all the types of angles and angle relationships.

	Angle Type
	 Pairs
	Relationship

	Corresponding
	
	

	Alternate Interior
	
	

	Alternate Exterior
	
	

	Same-side or consecutive Interior
	
	

	Same-side or consecutive Exterior
	
	


4) Make certain you know every way to figure out the slope and the equation of a line. (slope = 
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)  Make certain you know about the equation y = mx + b, especially what happens to a line when m and b change.

Geo 2.7a

Parallel and Perpendicular Lines 

Part I  Exploring angles formed by parallel lines and transversals   

Group Assessment

Write your names and the assignment title. Then do the problems below. Label the problems as 1, 2, 3 etc. In addition to drawing, you will need to write answers for some problems. Write your answers in complete sentences.

Rotate control of the keyboard and mouse among members of the group. 


1)   Create a set of parallel lines cut by a transversal  

· Label distinguishing points.

· Measure and record angle measurements.

· Copy and paste the parallel lines with a transversal. Rotate the transversal. 
Record the measurements.  

· Using the second drawing, record the missing information below.

	Angle Type
	 Pairs
	Relationship

	Corresponding
	
	

	Alternate Interior
	
	

	Alternate Exterior
	
	

	Same-side or consecutive Interior
	
	

	Same-side or consecutive Exterior
	
	


2) From your observations state the properties you have discovered.


If two parallel lines are cut by a transversal 

· alternate interior angles are______.

· corresponding angles are _______.

· alternate exterior angles are _____.

· consecutive interior angles are ______________.

3) Write the converse of each of the above 4 properties.

4) Create a set of parallel lines. Then create another set of parallel lines perpendicular to the first set of parallel lines

· Label distinguishing points.

· Measure all eight angles

· What do you observe?

5) Create a set of parallel lines. Then create another set of parallel lines which transverse the first set (not perpendicular).

· Label distinguishing points.

· Measure all eight angles

· What do you observe?

Geo 2.7b 
        Parallel and Perpendicular Lines 

Part II  Exploring slopes and equations of lines

Partner or Individual Assessment

Use TI Interactive to prove your knowledge about slopes of lines, especially parallel and perpendicular lines.

Write your name and the assignment title. Then do the problems below. Label the problems as 1, 2, 3 etc. In addition to drawing, you will need to write answers for some problems. Write your answers in complete sentences.

Rotate control of the keyboard and mouse among members of the group. 

1)  Create four lines.  Duplicate these lines on separate graph paper, label with the equations and show why the slopes are what they are.

· A line with a slope equal to 0, 

· A line with an undefined slope, 

· A line with a positive slope,

· A line with a negative slope.

2)  Create a set of perpendicular lines and a set of parallel lines. Duplicate these lines on separate graph paper, label with the equations. 


Explain the slopes of parallel and perpendicular lines

3)  Explain all you know about the formula y = mx + b. Write especially about what happens to the line when m or b change.

Extra Credit:

· Create an optical illusion using parallel lines.

· Find examples of real objects that have a positive slope, negative slope, a “0” slope and an undefined slope.  Write in your journal why these objects have these slopes and estimate the slopes that are not 0 or undefined.   
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