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Subject(s): Geometry
Topic or Unit of Study (Title): More Theorems and Identifying Pairs of Angles 

Grade Level: Ninth, Tenth
Materials:  paper for notes, pencil, compass, straightedge, cardboard, spaghetti noodles, tape, scissors, colored pencils, different colored tape, index cards
Summary (and Rationale):  Students will learn more theorems about points, lines, planes, and angles. This information will allow them to find missing pieces of information in future lessons as well as help them set up a problem. In future classes, students will need this skill to be able to figure out what is needed in a problem and think of how they go about finding a solution.
I. Focus and Review (Establish Prior Knowledge): [5 Minutes]

1. Lines that lie in the same plane are coplanar.

2. Two angles that have the same measure are said to be congruent angles.


3. Solve the equation: x + 135 = 180 x = 45

4. How many points are needed to define a line? two
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	Given the definitions, students will be able to draw at least one set of parallel lines with one transversal.
Given a diagram of parallel lines with at least one transversal, students will be able to correctly label at least one pair of supplementary angles, vertical angles, adjacent angles, and nonadjacent angles.
	Set of Parallel Lines: 1 Point
Transversal: 1 Point
Correct Labeling: 1 Point

Supplementary, Vertical, Adjacent, Nonadjacent Angles: 4 Points
Correct Labeling: 1 Point


State the objective: [No Additional Time]
Assessment: [Included in Lesson Time]

IIIa. Teacher Input (Present tasks, information and guidance):  [40 Minutes]
Definitions:


When lines intersect to form a right angle, they are called perpendicular lines.

Coplanar lines that do not intersect are called parallel lines.


Planes that do not intersect are called parallel planes.


If lines are not in the same plane and do not intersect, they are skew lines.
-Illustrate the diagrams involved in each theorem as you go. Do one at a time. As you draw the diagrams, associate the first part of the theorem with the second part to see if the students can guess the theorem before they see it. For example, when drawing the planes for the first theorem, ask about the intersecting lines. As you are drawing on the board, have the students use the cardboard as planes and the noodles to represent the lines. They can create a 3D version as you draw a 2D version. Have the students hypothesize what they think before you lead them into the theorems. Go one at a time. For the postulates, state them first, then, draw a diagram and have students create it to help illustrate what it is saying.


Theorem 5-1: If two parallel planes are cut by a third plane, then the lines of intersection are parallel.

Theorem 5-2: If two lines in a plane are perpendicular to the same line, then they are parallel to each other.


Theorem 5-3: In a plane, if a line is perpendicular to one of two parallel lines, then it is perpendicular to the other one.


Theorem 5-4: If two lines are perpendicular, then they form congruent adjacent angles.


Theorem 5-5: If two lines form congruent adjacent angles, then they are perpendicular.


Theorem 5-6: All right angles are congruent.

Parallel Postulate: Through a point not on a line, there exists exactly one line through the point that is parallel to the line.


Theorem 5-7 (Transitive Property): If two lines are parallel to the same line, then they are parallel to one other.

IVa. Guided Practice (Elicit performance): [10 Minutes]

Example 1: (Figure on page 28) In the figure, planes S and T are parallel. Identify two pairs of parallel lines. AB par CD and EF par GH.

Example 2: (Figure on page 29)
a. What is the relationship between KL and AB? KL and AB are perpendicular by Theorem 5-3
b. What is the relationship between KL and PQ? KL and PQ are parallel by Theorem 5-2
c. What is the measure of angle 1? What is the measure of angle 2? Both are 90o
Example 3: Draw as many lines as possible that are parallel to DE, through a point K that is not on DE.  The Parallel Postulate indicates that there is only one line that can be drawn through a point not on a line that is parallel to the given line.
Example 4: Felix is repairing power lines and he needs to ensure that the power lines are parallel. After taking some measurements, he determined that the upper power line and the phone line are parallel and the lower power line and the phone line are parallel. Does Felix have enough information to conclude that the upper and lower power lines are parallel? Yes. The Transitive Property of Parallel Lines can be applied. Since each power line is parallel to the phone line, the power lines are parallel to each other.

IIIb. Teacher Input: [20 Minutes]
-Use a colored tape to mark of a long rectangle on the wall or any free space where students can see, about a foot tall and five foot wide. Then have a student come put a different color tape vertically anywhere inside the rectangle. Ask the students about how the two sections made by dividing the rectangle with that piece of tape are related. (They add to get the full rectangle). Be sure to mention the possibility of the tape dividing the rectangle into two equal sections. Then have another student come and put another piece vertically anywhere inside the rectangle. Then, talk about the three smaller rectangles. Eventually get to how they all add to make the big one and how the two outside rectangles have no sides in common (they are not touching). Then go over these definitions. Draw a diagram of angles and relate the big rectangle divided into smaller rectangles to each definition to help students getting a good illustration of what they mean.
-Definitions:


Two angles are complementary angles if the sum of their measures is 90o.


Two angles are supplementary angles if the sum of their measures is 180o.


Two angles in the same plane that share a vertex and a side, but share no interior points are adjacent angles.


Adjacent angles whose non-common sides are opposite rays area linear pair. Since a linear pair composes a straight line, linear pairs are supplementary.


Nonadjacent angles formed by two intersecting lines are vertical angles. Vertical angles share the same vertex and have no common sides.

-Then go over the postulates and theorems as before, drawing pictures and allowing students to use spaghetti noodles to try out different scenarios to prove the postulates and theorems true.


Theorem 6-1 (Congruent Complements Theorem): If two angles are complementary to the same angle or to congruent angles, then they are congruent.


Theorem 6-2 (Congruent Supplements Theorem): If two angles are supplementary to the same angle or to congruent angles, then they are congruent.


Theorem 6-3 (Linear Pair Theorem): If two angles form a linear pair, then they are supplementary.


Theorem 6-4 (Vertical Angle Theorem): If two angles are vertical angles, then they are congruent.
IVb. Guided Practice: [10 Minutes]

Example 1: (diagram on page 34)
a. Find the angles complementary to angle KLM if the measure of angle KLN is 90o. Angles JLK and MLN
b. Find the angles supplementary to angle DGF. Angles EGD and FGC
Example 2: (diagram on page 35) Find the measures of x and y. x = 35o; y = 50o
Example 3: (diagram on page 36) Identify two sets of adjacent angles and one linear pair. Several answers; one is angles AFD and DFE
Example 4: (diagram on page 36) Determine the values of x and y. x = 35; y = 98
Example 5: (diagram on page 37) The diagram shows the part of a bridge where it contacts a vertical cliff, so that the bridge and the cliff are perpendicular. The angle between the surface of the road and the line extended from the bridge’s support measures 50o. It is important that the bridge’s support be set at the correct angle to hold the weight of the bridge. What is the angle x that the support makes the with cliff? X = 40o
V. Closure (Plan for maintenance): [5 Minutes]

Pass out one index card to each student. Have them sketch a diagram with at least two parallel lines and at least one transversal line. The students need to label every line and point of intersection. Students can pass their index card to the person behind them and then label as many complementary (if applicable), supplementary, adjacent, nonadjacent and vertical angles as they can. They need at least one of each (except complementary). Make sure both names are on each card and this is their ticket out the door.
VI. Independent Practice: [If there is time left/homework]

LAB 2 on page 33 in book (students will need their compass and a straightedge).
STANDARDS:

HSG-CO.D.12: Make formal geometric constructions with a variety of tools and methods.

HSG-CO.C.9: Prove theorems about lines and angles.

Plans for Individual Differences: 

Students who seem to have difficulty with the concepts may use the computer to get more practice in while everyone else is working on homework. If they have trouble with specific details, analyze where they are struggling and going wrong and assist them. Students who understand the ideas may help others at the end of class instead of working on the assignment if they wish.
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