7th Grade Mathematics: Unit 5: Geometry

Comprehensive Curriculum

Concept Correlation
Unit 5:  Geometry
Time Frame:  4 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Geometric figures can change position and maintain the same attributes on a coordinate plane.

· Geometric figures can change size and/or position while maintaining proportional attributes.

· Relationships exist among the angles, sides, lengths, perimeters, areas, and volumes of geometric figures.

· Changing one dimension of a geometric figure will affect the area, perimeter, or circumference.
· Pi is the ratio of the circumference to the diameter for a circle.

	Concepts & Guiding Questions
	Activities

The essential activities are denoted with an asterisk.
	GLEs
	DOCUMENTATION

Documented GLEs

GLEs

Bloom’s Level

GLEs

Date and Method of Assessment

Multiply and divide positive fractions and decimals (N-5-M)

(Analysis)
5
Determine and apply rates and ratios (N-8-M)

(Application)
10
Identify and draw angles (using protractors), circles, diameters, radii, altitudes, and 2-dimensional figures with given specifications (G-2-M) (Synthesis)
24
Draw the results of reflections and translations of geometric shapes on a coordinate grid (G-3-M) (Application)
25

Recognize π as the ratio between the circumference and diameter of any circle (i.e., ( = C/d or ( = C/2r) (G-5-M) (Application)
26

Model and explain the relationship between perimeter and area (how scale change in a linear dimension affects perimeter and area) and between circumference and area of a circle (G-5-M) (Synthesis)
27

Determine the radius, diameter, circumference, and area of a circle and apply these measures in real-life problems (G-5-M) (G-7-M) (M-6-M) (Synthesis)

28

Plot points on a coordinate grid in all 4 quadrants and locate the coordinates of a missing vertex in a parallelogram (G-6-M) (A-5-M) (Application)
29

Apply the knowledge that the measures of the interior angles in a triangle add up to 180 degrees (G-7-M) (Analysis)
30

Use informal thinking procedures of elementary logic involving if/then statements (D-4-M)

(Evaluation)
35

Analyze and verbally describe real-life additive and multiplicative patterns involving fractions and integers (P-1-M) (P-4-M) (Analysis)
40

Illustrate patterns of change in length(s) of sides and corresponding changes in areas of polygons (P-3-M) (Synthesis)
41

Use whole number exponents (0-3) in problem solving contexts (N-1-M) (N-5-M) (Synthesis)
2.8

Demonstrate conceptual and practical understanding of symmetry, similarity, and congruence and identify similar and congruent figures  (G-2-M) (Analysis)
24.8

Apply concepts, properties, and relationships of adjacent, corresponding, vertical, alternate interior, complementary, and supplementary angles (G-5-M) (Analysis)
28.8

Reflections:


	Concept 1:  Coordinate Systems, Reflections, and Translations
26. Can students plot points on a coordinate grid?

27. Can students find the coordinates of reflected and translated figures on a coordinate grid?


	*Activity 60: Graphing Ordered Pairs
GQ 26
	29
	

	
	Activity 61: Graphing Pictures
GQ 26
	29
	

	
	Activity 62: Word Symmetry 

GQ 26, 27
	25, 24.8


	

	
	Activity 63: Battlefield 

GQ 26


	29


	

	
	*Activity 64: Reflections and Translations 

GQ 26, 27


	25, 29

24.8
	

	Concept 2:  Changes in Dimensions (Area and Perimeter)
22. Can students indicate and show how multiplicative changes of side lengths affect the perimeter and areas of polygon?

31. Can students use their geometric knowledge in generalized problem solving?

32. Can students use elementary logic to solve problems?
	*Activity 65: Relationship of Length of Sides to Area of Polygons
GQ 22, 31, 32
	41, 2.8
	

	
	*Activity 66: Area vs. Perimeter
GQ 22, 31, 32
	27, 2.8
	

	Concept 3: Circles

22. Can students indicate and show how multiplicative changes of side lengths affect the perimeter and areas of polygon?

28. Can students illustrate the relationships between a circle’s circumference and area and the measures of its diameter and radius?

31. Can students use their geometric knowledge in generalized problem solving?

32. Can students use elementary logic to solve problems?
	*Activity 67: π!
GQ 28, 31

	5, 10, 26, 28, 40
	

	
	*Activity 68: Understanding Area of a Circle

GQ 28, 32
	28, 35
	

	
	*Activity 69: Real-life Measures

GQ 28, 31
	26, 28
	

	
	*Activity 70: Circumference and Area

GQ 22, 28, 32
	24, 27, 28
	

	Concept 4: Angles and Triangles
29. Can students measure angles to the nearest degree with a protractor?

30. Can students identify and apply the angle-sum relationship for a triangle in problem-solving situations?

31. Can students use their geometric knowledge in generalized problem solving?

32. Can students use elementary logic to solve problems?
	*Activity 71: What’s your Angle?

GQ 29, 31


	24, 30

28.8
	

	
	*Activity 72: Interior Angles of a Triangle

GQ 29, 30, 31
	24, 30
	

	
	Activity 73: Triangle Fun!

GQ 30, 31, 32


	27, 30, 41
	

	
	*Activity 74: If, Then!

GQ 31, 32


	35
	

	
	Activity 75: More if, Then Statements

GQ 31, 32
	35
	


Unit 5 Concept 1: Coordinate Systems, Reflections, and Translations
GLEs

*Bolded GLEs are assessed in this unit.

	25
	Draw the results of reflections and translations of geometric shapes on a coordinate grid (G-3-M) (Application


	29
	Plot points on a coordinate grid in all 4 quadrants and locate the coordinates of a missing vertex in a parallelogram (G-6-M) (A-5-M) (Application)


	24.8
	Demonstrate conceptual and practical understanding of symmetry, similarity, and congruence and identify similar and congruent figures  (G-2-M) (Analysis)



	Guiding Questions:

· Can students plot points on a coordinate grid?

· Can students find the coordinates of reflected and translated figures on a coordinate grid?
Key Concepts

· Predict the results of and perform transformations (translations, reflections, rotations) in problems set in a real-world context

· Understand and apply the concept of reflections in relation to symmetry

· Locate  point(s) on a coordinate plane given its coordinates

· Identify the coordinates of a point on a coordinate graph

· Graph on the coordinate plane to represent real-world problems, including graphing ordered pairs in all four quadrants.


	Vocabulary:

· Coordinate Plane
· Coordinate Grid

· X axis

· Y axis

· Origin

· Ordered Pair

· Y coordinate

· X coordinate

· Quadrants

· Transformation

· Translation

· Rotation

· Reflection

· Line of symmetry

· Similar figure

· Congruent figure

· Vertex

· Parallelogram

· Symmetrical

	Assessment Ideas:

· See end of Unit 5

Activity-Specific Assessments:

· Activity 60, 64

	Resources:

· BLM’s

· Paper

· Pencil

· Transparency
· Overhead

· Grid paper

· Plain paper
· Scissors

· Mirrors


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept. Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 60:  Graphing Ordered Pairs (CC Unit 5 Activity 1) (GLE: 29)

Materials List:  transparencies, overhead, grid paper, pencils

Show students a number line on a transparency that includes positive and negative integers.  Ask students to locate/graph several numbers on the number line.  On a second transparency, copy the first number line and rotate the transparency to create a four quadrant coordinate grid with x-axis and y-axis.  Lead a discussion about the coordinate grid and its parts (x-axis, y-axis, quadrants, origin, and ordered pairs).  Graph several examples stressing to find the x-coordinate first, then the y-coordinate.
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Plot several points in each quadrant, and have students name the ordered pairs.   Next, give the students grid paper; instruct students to create a coordinate grid.  Give students several ordered pairs, and have them plot the given points.  Allow students to exchange papers and check graphed points.  

Assessment: The student will work the following problem correctly:

Kayla plotted the following points or triangle ABC on a coordinate grid: 
A (2,5), B (6,3), C (4,8) Stacey reflected the triangle across the x-axis. Find the coordinates of the corresponding points on the reflected triangle. 

Solution:  The new points would be A' ( 2 ,-5 ), B' (6 , -3) , and C'( 4,-8 ). 

Activity 61: Graphing Pictures (Teacher-Made Activity) (GLE: 29)

Materials List: grid paper, picture

Have the students plot points to create a picture with straight lines naming all coordinates and how to connect them. If time allows, have students trade coordinates from their picture. Each student will plot the new coordinates on a new graph. The student will then guess what picture the graph represents and check with the original.

Activity 62: Word Symmetry (Teacher-Made Activity) (GLE: 25 & 24.8)

Materials List: coordinate grid, paper, pencil

As a class, go through each or some letters of the alphabet and determine which letters have a line of symmetry and whether that line is vertical or horizontal (Ex. A has vertical symmetry, B has horizontal symmetry and F has no symmetry). Draw the letter on a coordinate grid and identify the endpoints. Have each student come up with their own word that has letters with either all vertical or all horizontal lines of symmetry and draw the word on a coordinate grid. The letters need to be in all caps and have at least 3 letters. The students will then analyze the entire word to determine the endpoints and determine if the word has symmetry.  Students will reflect the word across the x-axis or y-axis.  They will determine the coordinates.  

Note: Modifications may include increasing the letters required in a word.

Activity 63:  Battlefield (CC Unit 5 Activity 2) (GLE: 29)

Materials List:  Battlefield BLM (2 for each student), pencil

Introduce this game on the overhead. Working in pairs, have students play Battlefield, a game in which each player attempts to locate his opponent’s hidden targets. Provide each student with two copies of the Battlefield BLM.  Instruct each student to use one BLM to keep track of where his/her tanks, trucks, and jeeps are placed, along with the opponent’s hits or misses. Students will use the other BLM to track their hits or misses on the opponent’s battlefield. 

Each player has 5 tanks (each tank occupies 5 consecutive points), 4 trucks (each truck occupies 4 consecutive points), and 3 jeeps (each jeep occupies 3 consecutive points). Instruct each player to locate his/her tanks, trucks, and jeeps on his Battlefield BLM.

Have students take turns calling out ordered pairs in an attempt to locate an opponent’s targets. Declare a hit or a miss for each point called, recording an O or X on the Battlefield BLM. The game is won by the player with the most hits after a given number of rounds. 

*Activity 64:  Reflections and Translations (CC Unit 5 Activity 3) (GLEs: 25, 29, 24.8) 

Materials List:  Transformations-Reflections BLM, pencils, Transformations – Translations BLM, optional materials (plain sheets of paper, scissors, mirrors, graph paper.)    

Provide students with three coordinates for the vertices of a parallelogram, B(2,4)  C(6,4)  D(6,2), and have them plot the points on the Transformations – Reflections BLM. Have the students find and plot the fourth vertex to complete the parallelogram. Discuss the different methods students used to find the missing coordinate.  Answer:  A(2,2)  

Next, have students reflect the polygon across the x-axis. If students have trouble, instruct them to trace the parallelogram and cut it out.  Now they have a manipulative they can actually “flip” over the axis.  Mirrors or folding of graph paper along the axis may also be used to help students understand reflections across the x- and y-axis, if needed.   Ask students to determine the coordinates of the vertices of the reflected polygon.  Answer: A’ (2,-2)  B’(2,-4)  C’(6,-4)  D’(6,-2).     
Starting from the original position, have students reflect parallelogram ABCD over the y-axis.  Answer:  A’(-2,2)  B’(-2,4)  C’(-6,4)   D’(-6,2).   
Repeat this activity with several different polygons.  Discuss the different methods students used to find the new coordinates.  Instruct the students to write an accurate summary or GISTing  (view literacy strategy descriptions)  for reflecting objects over each axis. This is a modified GISTing because there is no text for students to paraphrase; however, students should be able to express in their own words and use math symbols to demonstrate their understanding.  For example a student might write, “When a figure is reflected over the x-axis, the x-coordinate stays the same and the y-coordinate becomes the opposite (sign). (3,2) reflected over the x-axis becomes (3, -2).”  

Begin the GIST by reminding students of the fundamental characteristics of a summary or gist by placing these on the board or overhead:

· Shorter than the original text

· A paraphrase of the author’s words and descriptions

· Focused on the main points or events

(There is a place on the Transformations-Reflections BLM at the bottom for students to record their GIST.)

Provide students with the coordinates of the vertices of a polygon, [A(2,2)  B(2,4)  C(6,4)  D(6,2)], and have them plot the points on the Transformations-Translations BLM. Have students translate the polygon 5 places to the right and up 3 places, and then write the new coordinates of the vertices of the translated polygon.   Answer: A’(7,5)  B’(7,7)  C’(11,7)  D’(11,5).

Repeat this activity with the original polygon, moving it into each of the four quadrants, and repeat with several different polygons. If students are having a difficult time translating the figures, provide them with polygon shapes to trace on grid paper, translate, and trace in the new position to determine the coordinates. 

Discuss the different methods students used to find the new coordinates.  Instruct the students to write a GIST for translating objects.  (There is a place on the Transformations-Translations BLM at the bottom for students to record the rule.)

[image: image20.emf]
Assessment: The student will work the following problem correctly:

If you are going to fence in a dog run with an area of 180 square feet, what shape and dimensions would you choose? Why? Fencing costs $5.95 per foot. How much would the fencing cost? Solution:  A dog run should be long and narrow. The dimensions could be 5 feet by 36 feet for the dog run. The perimeter would be 82 feet. The cost would be
[image: image1.wmf]82×$5.95=$487.90

. 

If you wanted to build the same area with the smallest perimeter for your dog pen, what dimensions would you choose? Why? How much would the fencing cost here? Solution: The more square you get for the figure, the less perimeter you have. The dimensions should be 15 ft by 12 ft. for the smallest perimeter with an area of 180 square feet. Perimeter is 54 feet. 
[image: image2.wmf]54×$5.95=$321.30


Unit 5 Concept 2: Changing Dimensions (Area and Perimeter)
GLEs

*Bolded GLEs are assessed in this unit.

	27
	Model and explain the relationship between perimeter and area (how scale change in a linear dimension affects perimeter and area) and between circumference and area of a circle (G-5-M) (Synthesis)


	41
	Illustrate patterns of change in length(s) of sides and corresponding changes in areas of polygons (P-3-M) (Synthesis)


	2.8
	Use whole number exponents (0-3) in problem solving contexts (N-1-M) (N-5-M) (Synthesis)


	Guiding Questions:

· Can students indicate and show how multiplicative changes of side lengths affect the perimeter and areas of polygon?

·  Can students use their geometric knowledge in generalized problem solving?

·  Can students use elementary logic to solve problems?
Key Concepts

· Apply concepts, properties and relationships of two- and three-dimensional figures

· Understand the relationship between perimeter and area and between circumference and area of a circle

· Illustrate patterns of changes in the lengths of side(s) and corresponding areas of polygons

· 
	Vocabulary:

· Perimeter
· Area

· Relationship

· Dimensions

· Patterns

· Square units

· Linear

· Prediction

	Assessment Ideas:

· See end of Unit 4


	Resources:

· BLM’s

· Square colored tiles
· Paper

· Pencil

· Additional regular polygons

· Graph paper

· 1 cm grid paper

· Glue/tape

· Learning log


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept. Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 65:  Relationship of Length of Sides to Area of Polygons (CC Unit 4 Activity 12) (GLE: 41, 2.8)

Materials List:  square color tiles, paper, pencil, additional regular polygons (optional), graph paper 

Give groups of students several square color tiles, and ask them to create a rectangle of dimension 1 x 3 and find the area. (3 sq units) Have students double the length of one side and make a rectangle using those dimensions.  After students have formed their rectangles, ask students to indicate the lengths of the new rectangle. (2 x 3 or 1 x 6) This is a good way to check to see if students understood the instructions.  Once this has been clarified, ask students to determine the area of the new rectangle and indicate how it compares to the original (6 square units, area is twice as much as the original).  Ask students to repeat the process, but this time to multiply one side by 3.  (New rectangles could be 3 x 3 or 1 x 9, and the new area would be 9 square units which is 3 times the original area).  Ask students to predict what would happen if one of the side lengths were multiplied by 4.  Students should recognize a pattern that when one side of a rectangle is multiplied by a factor of n, the area of the new figure will be n times as large as the original area.

Ask students to predict how the area would be affected if one side of the original rectangle were multiplied by 2 and the other by 3 ,and then allow students to test their theories.  Provide more examples for students to test until they recognize that the area of the new rectangle is the product of area of the original rectangle and the factors used to generate the new rectangle.

Provide students with problems in which they are given the area of a figure and an indication of how the figure has changed so that they can apply what they learned.  

Examples:  

A rectangle has an area of 12 square units.  The length of one side is multiplied by 4. What is the area of the new rectangle? (48 square units) 

A rectangle has an area of 10 square units. The length is multiplied by 2 and the width is multiplied by 3. What is the area of the enlarged rectangle?  (10 x 2 x 3 = 60 square units)

The area of as square is 9 square units.  If the sides are doubled in length, what is the area of the enlarged square (9 x 2 x 2 = 36 square units)

The area of rectangle is 45 square units.  It is enlarged and the new area is 270 square units.  Indicate how the sides might have been changed for this to happen.  (1 side was multiplied by 6; one side was multiplied by 2 and the other side multiplied by 3)

*Activity 66: Area vs Perimeter (CC Unit 5 Activity 4) (GLE: 27, 2.8 )
Materials List:  Area vs Perimeter BLM, 1 cm grid paper, scissors, glue or tape, paper, pencil, math learning log   
The Area vs Perimeter BLM should be copied and passed out to students for students to complete.  The BLM contains a modified opinionnaire (view literacy strategy descriptions) to challenge students’ understanding of area and perimeter. Opinionnaires force students to take a position and defend it.  Invite students to share their answers with the class.    

Pass out 1 cm grid paper and scissors to the students. Have the students cut out rectangular shapes that have an area of 24 cm and glue the rectangles on a piece of paper. Ask them to write the dimensions of each rectangle and to find the perimeter. Have students make a chart to record the dimensions, area and perimeter. Emphasize that perimeter is linear and area is measured in square units.  Have students respond to the statement: 
All of these rectangular shapes have an area of 24 square cm, but the perimeters are different. 
Discuss as a group.

Pass out additional 1 cm grid paper, if needed. Have the students cut out rectangular shapes with a perimeter of 24 cm and glue them to a sheet of paper. Ask them to write the dimensions of each rectangle and find the area. Have students make a chart to record the dimensions, area and perimeter. Have students respond to the statement: 

All of these rectangular shapes have a perimeter of 24 cm, but the areas are different. 

Discuss as a group.

Lead students to recognize that when areas vary---the most elongated rectangle has the smallest area, and the rectangle closest to a square has the largest area. Have a class discussion of the importance of knowing how to compute largest area from smallest perimeter (building a house or garden) or the smallest area with the largest perimeter(dinner party seating guests at tables).  

Have students return to their opinionnaire to adjust their answers and reasoning as needed.   Give students the opportunity to discuss their reasoning with a peer.
In their math learning log (view literacy strategy descriptions), have students respond to the following prompt: Explain how it is possible for two rectangles to have the same area but different perimeters. Use a model as part of your explanation.
Unit 5 Concept 3: Circles 
GLEs

*Bolded GLEs are assessed in this unit.

	5
	Multiply and divide positive fractions and decimals (N-5-M) (Application)


	10
	Determine and apply rates and ratios (N-8-M) (Application)


	24
	Identify and draw angles (using protractors), circles, diameters, radii, altitudes, and 2-dimensional figures with given specifications (G-2-M) (Synthesis)


	26
	Recognize π as the ratio between the circumference and diameter of any circle (i.e., ( = C/d or ( = C/2r) (G-5-M) (Application)


	27
	Model and explain the relationship between perimeter and area (how scale change in a linear dimension affects perimeter and area) and between circumference and area of a circle (G-5-M) (Synthesis)


	28
	Determine the radius, diameter, circumference, and area of a circle and apply these measures in real-life problems (G-5-M) (G-7-M) (M-6-M) (Synthesis)


	35
	Use informal thinking procedures of elementary logic involving if/then statements (D-4-M)

(Evaluation)


	40
	Analyze and verbally describe real-life additive and multiplicative patterns involving fractions and integers (P-1-M) (P-4-M) (Analysis)


	Guiding Questions:

· Can students indicate and show how multiplicative changes of side lengths affect the perimeter and areas of polygon?

· Can students illustrate the relationships between a circle’s circumference and area and the measures of its diameter and radius?

· Can students use their geometric knowledge in generalized problem solving?

· Can students use elementary logic to solve problems?
Key Concepts

· Know basic properties of circles and related terms

· Understand the relationship between circumference and area of a circle

· Recognize that pi is the relationship between circumference and diameter of a any circle

· Determine the area, circumference, diameter, and radius of a circle and apply in practical contexts
	Vocabulary:

· Circle
· Center

· Diameter

· Radius

· Circumference

· Pi

· Ratio

· Origin

· Coordinate grid

· X axis

· Y axis

· Perpendicular

· Intersection

· Formula

· Relationship

· Parallelogram

· sectors

	Assessment Ideas:

· See end of Unit 4

Activity Specific Assessment
· Activity 69
	Resources:

· BLM’s
· Paper

· Pencil

· 3-5 different size lids per group

· Cm grid paper

· Tape

· Rulers

· Calculator

· Circumference and the Dragon of PI
· Circular objects
· Scissors
· Measuring tape
· Compasses
· Computer with internet access


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept. Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 67:  π!  (CC Unit 5 Activity 5) (GLEs: 5, 10, 26, 28, 40)

Materials List:  3-5 different sized lids per group (place a mark on the edge of each lid with a permanent marker to indicate a starting point), 2 sheets of cm grid paper per group, tape, rulers, pencils, Around the Lid BLM, calculator, Circumference and the Dragon of Pi (optional)       
The purpose of this activity is to have students investigate or discover π. Have students work in pairs for this activity. Distribute three to five different-sized lids for each group, two sheets of cm grid paper, and rulers. Have students tape the two sheets of grid paper together. (
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 inch edge to make the paper 22” long).  Draw an x-axis along the bottom and a y-axis along the left edge to represent quadrant I of a coordinate plane. 

[image: image21.emf]Instruct students to place each lid on the x-axis so that the diameter of the lid rests along the x-axis, and the outside edge of the lid rests on the origin. Ask students to mark the endpoint of the diameter and then draw a line through that point which is perpendicular to the x-axis. (Note: Depending on the length of the diameter, this may or may not be one of the vertical lines on the grid.) Have students trace around the lid showing the semi-circle along the x-axis. 

Next, instruct students to place the point marked as the starting point on the x-axis at the point where the end of the diameter of the lid is marked. Have the students roll the circle along the perpendicular line that they drew earlier by first placing the starting point at the intersection of the x-axis and the perpendicular line. When the starting point rotates back to the vertical line, have students mark this point. 

Discuss the fact that this one rotation is called the circumference of the circle. Have the students find the lengths of diameter (marked on the x-axis) and circumference (marked on the perpendicular line) by reading the units on the grid and record their answers on Around the Lid BLM. Repeat the process with all lids.
	Lid 

Number
	Diameter
	Circumference
	Ratio 
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Allow students to use a calculator to compute the ratio of the circumference to the diameter as a decimal correct to five places and place their answers in a table. Once students have completed the table on the Around the Lid BLM, ask them to record three observations for the data in the chart. 

Lead a discussion concerning the students’ findings and the relationship between the circumference and diameter of a circle. Have students see that the pattern is multiplicative and that the decimal ratios are close to the value of 
[image: image6.wmf]p

. Make sure that students understand that the relationship between the circumference and diameter indicates that the circumference is a little more than three times the length of the diameter. After the discussion, have the students calculate the average ratio for all five. 

For a closure to this activity, read the book Circumference and the Dragon of Pi to the class to reinforce the concepts of pi, circumference, diameter, and radius. An alternative method is to begin the activity, read up through page 13, do the activity, and then finish reading the book.

*Activity 68: Understanding Area of a Circle (CC Unit 5 Activity 6) (GLEs: 28, 35)

Materials List:  circular objects, ruler or straight edge, scissors, pencil, paper, tape

Using the circular objects from Activity 4, have the students work in groups to approximate (estimate) the area of the circle. Do not let the students look up the formula! Discuss their methods for estimating. (Possible method: Draw a square around the circle. Measure the diameter and use it as the side length of the square.)
[image: image22.jpg]


Have the students cut a paper circle into eight sectors, and have students position the sectors of the circle as shown to the right.

Lead students to understand that the shape formed is beginning to look like a parallelogram. You may want to have the students cut each of the eight pieces in half and use the resulting sixteen pieces to reform the parallelogram shape.  The smaller the pieces, the more the shape will look like a parallelogram.  Ask students leading questions so that they understand 1) the base of the rectangular shape is
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of the circumference and 2) the height of the parallelogram is the radius of the circle.  Develop the formula for the area of a circle by starting with the formula for the area of a parallelogram, 
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, the formula for finding the area of a circle. 

Provide students with practice in using the formula.

*Activity 69:  Real Life Measures (CC Unit 5 Activity 7) (GLEs: 26, 28)

Materials List:  a round/circular object for each pair, measuring tapes, paper, pencil, Circles in Real Life BLM

Have a class discussion of the need to terminology and how to measure circular objects. Ask, “What is someone referring to when he/she speaks of 22 inch rims on a vehicle? A 45-inch round table? Where on each of these objects would you measure to verify the information stated?” (diameter)

Ask students to work in groups of four for this activity. Give each pair of students a round or circular object and a tape measure. Have the students measure the diameter, radius, and circumference of their object. Record these measurements. Trade objects with the other pair in the group, measure, and record the measurements. Have the groups study and discuss the relationships between the radius and diameter measurements and between the diameter and the circumference measurements. Ask, “Do your measurements have the same relationships that are found in the circles in the previous activity? Why or Why not?” 

Have each pair of students use its measurements to find the area of its object, then trade objects with another pair and find the area of the new object.  Groups can compare their answers and check for accuracy and logic.

Provide real-life problems in which students find circumference, area, diameter or radius of given objects (e.g., car or truck tires, bicycle tires, gasoline drums, circular pools, silos, tree trunks, water tanks).  Additional practice can be found on Circles in Real Life BLM.
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Assessment: The student will work the following problem correctly:

Randy’s dad cuts circular targets for archery practice. He asked Randy to help him by cutting one circle with a diameter of 12 inches out of red plastic and a second circle with a diameter of 18 inches out of blue plastic. He wanted a white center bull’s eye circle cut with a diameter of 6 inches. Randy was to glue these circles together into a target that looked like the picture. Determine the area of each color on the target, and explain your method of solving the problem.
[image: image24.emf]
[image: image11.emf]
Assessment Cont.

Solution:  The white bull’s eye has an area of 28.26 sq in

                 The red area that is showing has an area of 84.78sq in

                 (Whole red circle area of 113.04 – white circle area of 28.26)


     The blue area that is showing has an area of 141.3 sq in



     (Whole blue area circle of 254.34 – whole red circle of 113.04)

*Activity 70:  Circumference and Area (CC Unit 5 Activity 8) (GLEs: 24, 27, 28)

Materials List:  rulers, pencils, compasses, Circumference and Area BLM, computer with internet access (optional)  

Have the students recall the activity in the last unit where they doubled the length of the sides of a polygon and then compared the areas and perimeter (Unit 4, Activity 11). Break the students into groups of 4. Give each group rulers and three radii measurements. Have the students draw three different circles with the given radii. Give 
[image: image12.wmf]3
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 of the groups the measurements 4 cm, 8 cm, 16 cm, another third the measurements 2cm, 4cm, 8cm, and the last third of the groups the measurements 3cm, 6cm, 12cm. 

Have students complete the Circumference and Area BLM chart with given radii, diameter, circumference, and area and answer the questions that follow. 

Discuss as a class the three different sets of numbers used and each group’s observations and reasoning.  
An example of the chart with some answers is given. 

	Radius
	Area
	Diameter
	Circumference

	  2 cm
	12.56cm²
	  4cm
	12.56cm

	  4 cm
	50.24cm²
	  8 cm
	25.12cm

	  8 cm
	200.96cm²
	 16 cm
	50.24cm


After discussing each group’s observations and reasoning, have students complete this statement:  “If the radius of a circle tripled, then …”  Be sure to have students justify their reasoning.

An interactive math lesson for calculating the circumference of a circle can be found at

http://www.aaamath.com/geo612-circumference-circle.html.

An interactive math lesson to teach the finding the area of a circle can be found at
http://www.aaamath.com/geo612-area-circle.html.

Unit 5 Concept 4: Angles and Triangles 
GLEs

*Bolded GLEs are assessed in this unit.

	24
	Identify and draw angles (using protractors), circles, diameters, radii, altitudes, and 2-dimensional figures with given specifications (G-2-M) (Synthesis)


	27
	Model and explain the relationship between perimeter and area (how scale change in a linear dimension affects perimeter and area) and between circumference and area of a circle (G-5-M) (Synthesis)


	30
	Apply the knowledge that the measures of the interior angles in a triangle add up to 180 degrees (G-7-M) (Analysis)


	35
	Use informal thinking procedures of elementary logic involving if/then statements (D-3-M) (Evaluation)


	41
	Illustrate patterns of change in length(s) of sides and corresponding changes in areas of polygons (P-3-M) (Synthesis)


	28.8
	Apply concepts, properties, and relationships of adjacent, corresponding, vertical, alternate interior, complementary, and supplementary angles (G-5-M) (Analysis)


	Guiding Questions:

· Can students measure angles to the nearest degree with a protractor?

· Can students identify and apply the angle-sum relationship for a triangle in problem-solving situations?

· Can students use their geometric knowledge in generalized problem solving?

· Can students use elementary logic to solve problems?
Key Concepts:

· Identify figures and understand language associated 

· Classify right, obtuse, and acute angles

· Identify/classify/, and/or draw angles (using protractors), and altitudes

· Identify or draw two-dimensional figures with given specifications

· Solidify knowledge of angles and angle measures in a triangle

·  Apply concepts, properties, and relationships of angles and triangles

· Apply the knowledge that the measures of the interior angles in a triangle add up to 180 degrees

· Use informal thinking procedures of elementary logic involving if/then statements
	Vocabulary:

· Vertical angles

· Congruent angles

· Supplementary angles

· Complementary angles

· Interior angles

· Exterior angles

· Acute triangle

· Obtuse triangle

· Right triangle

· Scalene triangle

· Isosceles triangle

· Equilateral triangle

· Alternate interior

· Alternate exterior

· Corresponding angles

· Adjacent angles

· Transversals

· Parallel lines

· Perpendicular

· Vertex

· Properties

· Quadrilateral

· Circumference

· Equivalence

· Altitude

· Base

· height

	Assessment Ideas:

· See end of Unit 4
Activity Specific Assessment

· Activity 71, 72

	Resources:

· BLM’s

· Paper

· Pencil

· Protractor

· Construction paper

· Scissors

· Tape

· Learning log

· Triangles cut from thick paper (yellow, blue, and green)

· Colored pencils/markers

· Unlined paper

· Ruler

· Bulletin board paper/newsprint


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept. Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

Activity 71:  What’s Your Angle? (CC Unit 5 Activity 9) (GLEs: 24, 30, 28.8)

Materials List:  What’s Your Angle BLM, protractor, pencil   
Give each student a copy of the What’s Your Angle BLM.  Individually, have students place three points on each circle to act as the vertices of a triangle, and then use the straight edge of a protractor to construct a triangle. Ask students to measure each angle of the triangle using the protractor, and record the measurements. 

Have students share by comparing and discussing within their group the types of triangles drawn and the sum of angles of each of their triangles. Have students recognize that the sum of the angles in a triangle appears to be 180 degrees. Because of variances in measurements, this may not be obvious. This concept is revisited in the next activity.
Discuss the term altitude. Have the students draw an altitude in each of the triangles they drew inside the circles. Be sure to emphasize that the two perpendicular sides in right triangles are also altitudes.     
For practice, have students draw triangles with specific side lengths and/or specific size angles. Give students the opportunity to draw 2-dimensional figures with specified angular measures.


Assessment: Jordan rides his skateboard over a ramp shown below. What is the measure of the angle that the ramp makes with the ground?

                                            [image: image13.emf]
Solution: The angle measures 18º

Activity 72:  Interior Angles of a Triangle (CC Unit 5 Activity 10) (GLEs: 24, 30)

Materials List:  construction paper, protractors, scissors, pencils, tape, math learning log

In this activity the understanding that the sum of the interior angles of a triangle is 180 degrees is reinforced by using a method in which none of the individual angle measures is known.  Since this process works for any triangle, it is considered a proof of the triangle sum theorem.   
Divide students into teams of three students each.  Give each student a sheet of construction paper and a protractor. Each group should also have at least one pair of scissors. Ask each student in the group to draw a triangle with each person drawing a different type triangle (acute, obtuse, right).

Have students cut out their triangles, label each angle with a letter (put the letter in the interior of the triangle near the vertex), and then tear off the angles of the triangle. 

Instruct students to place the angles adjacent to one another with vertices

touching.  Ask students how this proves that the sum of the three angles is 180 degrees and how this process differs from what was done in Activity 9.


Next, have each student draw a triangle on construction paper and label two of the angles with measures they find by using the protractor.  The third angle should be marked with a question mark. On the back of the triangle, place the numerical value of the missing angle. Have teams exchange their triangles with another team, and then find the missing angle using the triangle sum theorem (rather than measuring the angle). They can quickly check each other’s work by comparing their answers to the one written on the back of the triangle. Students should discuss if there are differences of opinion regarding the answers.

In their math learning log (view literacy strategy descriptions), have students describe how to find the sum of the interior angles of a triangle as well as any new understandings they now have about the angles in triangles.


Assessment: The student will find the sum of the measures of the angles of each shaded region and explain his/her reasoning.
       a)                                                                b) 

                                  [image: image14.emf]
                                     Solutions:  a)  360º     b) 540º

Activity 73:  Triangle Fun! (CC Unit 5 Activity 11) (GLEs: 27, 30, 41)

Materials List:  triangles cut from stiff paper, yellow, blue, and green colors, colored pencils or markers, unlined paper, pencils, straight edge.
To prepare for this activity, cut triangles from stiff paper.  Make sure that the longest side of the triangle used is no longer than 3 inches for this activity. If each student has a different triangle, the activity becomes more powerful.
Give students a triangle cut from stiff paper and have them color each angle of the triangle a different color. In the diagram below, Y is for the color yellow, B is for the color blue and G is for the color green. Instruct students to not label the angles of their triangles. 

On a sheet of unlined paper, have the students draw a line with a straight edge near the bottom third of the paper. Take the triangle and place a base of the triangle on the line with the altitude pointing to the top of the paper. Trace it. Color each angle of the triangle drawn on the unlined paper the same as it is on the cut out triangle. 


Slide the cut out triangle to the right on the line so that the B vertex and the G vertex just touch, and trace it. Color each angle of the triangle. Slide the triangle over to the left and/or right until the page runs out, trace it, and color in the angles of the triangle that show. Rotate the triangle so that the Yellow vertex will fit snuggly into the vertex formed by the Blue and Green angles. Trace this triangle. Color in the angles of the drawn triangle. Slide the triangle over until Yellow fits snuggly into the vertex formed by the Blue and Green angles, trace and color in the angles.                               

               

Rotate the triangle for the next level, and trace the triangle, color the angles, slide the triangle, trace the triangle, then color the angles. Continue this until you run out of room at the top of the page. 

In groups, have the students study the figure and list as many conclusions as they can. Have students outline or highlight certain parts of the figure or cover up certain parts to make their conclusions. Some possible conclusions are as follows:  the total degrees of a triangle is 
[image: image15.wmf]180

°

(all three different colors along the bottom and the sides come together to form a straight angle or 
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), the sum of the angles in 4-sided figures (squares, parallelograms, rectangles, trapezoids, and rhombii) is 360
[image: image17.wmf]°

, the sum of the angles around a point (a circle) is 
[image: image18.wmf]360

°

, doubling the sides of the triangle quadruples the area, doubling the sides of the triangle doubles the perimeter and doubles the original altitude, and a doubled triangle is similar to the original triangle. If students were able to make enough copies of the triangle to create a tripled triangle, discuss the effect of tripling on area, perimeter, and altitude with the class. Make sure that students show proof of their findings by showing where the property is illustrated in the drawing. Use probing questions to help students draw conclusions that were not addressed. 

Activity 74:  If, Then! (CC Unit 5 Activity 12) (GLE: 35)
Materials List:  paper, pencils, large paper or newsprint, markers

Get students ready to create mathematical if-then statements by having them change some everyday statements into if-then statements. For example, “I am going shopping if I get paid today” can be rewritten as “If I get paid today, then I am going shopping.”  Use several other common situations before proceeding to the mathematical if/then statements. Next, provide students with several geometry facts, such as the sum of the angles of a quadrilateral is 360 degrees. Now, challenge students to create if/then statements that are equivalent to these facts. For example, if a polygon is a quadrilateral, then the sum of the measures of its interior angles is 360 degrees. If a quadrilateral is regular, then each angle measures 90 degrees.  Also, have students create if/then statements to illustrate the relationships that exist among the circumference, diameter, radius, and area of a circle. For example, if C is the circumference of a circle, then the diameter of the circle equals C divided by π.

Have students work in pairs to create 5 if/then statements that relate to this unit.  After 10 minutes, have each pair exchange with another pair.  Students should check each other’s work for understanding and misconceptions.  After 5 minutes the two pairs who exchanged should form a group to discuss the 10 statements and choose 2 or 3 to share with the class.  These may be written on large paper or newsprint.  Have a class discussion about the statements.

Activity 75:  More If, Then Statements (CC Unit 5 Activity 13) (GLE 35)

Materials List:  More If, Then Statements BLM, pencils

Give each student a copy of More If, Then Statements BLM, and have them work to complete each if, then statement.  Remind students the information they provide must be mathematically based.  After students have been given time to complete the statements, have them pair with another student to compare and discuss the statements.  Allow groups time to share their statements with the class.  Use the students’ shared statements to clear up any misconception for this unit.  Have the student’s complete additional if, then statements as needed.

Unit 5 Sample Assessments

General Assessments
· Determine student understanding as the student engages in the various activities.

· Create extensions to an activity by increasing the difficulty or by asking “what if” questions.

· The student will be encouraged to create his/her own questions to evaluate his/her understanding of circle concepts.

· The student will create a portfolio containing samples to demonstrate understanding of one of the concepts in the unit. The following is an example:

Anne called The Pizza Man to order a 12-inch pizza for her and her best friend. When the pizza delivery boy came to the door with her pizza, he had two boxes. He told Anne that they had run out of twelve-inch pizza boxes and the owner had told him to deliver two, six-inch pizzas instead. He told Anne that it was the same amount of pizza and each of them would have her own pizza. Anne disagreed with the pizza boy and convinced him that she was correct. Explain how you think Anne might have proven this to the pizza boy. Use diagrams and /or mathematics in your proof. 

· The student will trace, measure and record the diameter of three circular objects and then find the circumference and area of each.

· The student will complete journal writings using such topics as:
· Explain the difference between circumference and perimeter.

· Form a conjecture about the relationship between the shape of rectangles and their areas and perimeters.

Name/School_________________________________
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