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Big Idea: Congruence, Proof, and Constructions 

Assessment: Using Tools of Geometry 

1) Using the tools of geometry students will construct the following concurrent points of an acute scalene triangle.  
They will then prove the following: 
 

a. the incenter is the center of the inscribed triangle. 
b. the circumcenter is the center of the circumscribed circle. 
c. the centroid divides the median into two segments with a ratio of 2:1  

 
Optional -  the centroid divides the triangle into six triangles with equal area. (Note:  students must know the area 
formulas for triangles) 
 

2)  Students should be able to argue that any two congruent figures in the plane, geometric and Cartesian,  can be 
mapped onto each other with no more than three transformations. 
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Big Idea: Similarity & Congruence 

Assessment: Montrose High Rocket Club 

Montrose High’s Rocket Club has recently studied some right triangle mathematics so they will be able to determine how 
high each rocket goes into the sky.  The picture below shows the expected flight path of the rocket. 

Create a plan and explain how the club could apply their knowledge of right triangle trigonometry to accurately determine 
the greatest vertical distance the rocket achieved.  The models used always release a puff of smoke at the highest point in 
their flight. 

 

                                       

 

 

                                                                  

  

  

 

 

Plan: 

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

________________ _____________________________________________________________________________________  

Explanation of how the plan will accurately determine the rockets height: 

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

________________ _____________________________________________________________________________________  

Wind 

Launch Pad 
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Big Idea: Extending to Three Dimensions 

Assessment: Dream House 

Designing and building your dream home project to include: a scaled blueprint, a model construction of the blue print with 
an appropriate scale.  Your dream house must include two or more of these shapes: cone, pyramid, cylinder and sphere.  
Calculations of all surface areas and volumes of each open space including the shapes chosen must be included with the 
model of your dream home.  Calculations to include: the amount of paint needed to paint all the walls and ceilings, 
assuming a gallon of paint will cover 200 ft2, the cost of roofing materials assuming $53.50 per square yard of roof 
coverage, floor coverings assuming an average of $73.75 per square yard, and the amount of paint it would take to paint 
your model in gallon units.   
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Big Idea: Connecting Algebra and Geometry Through Coordinates 

Assessment:  Neighborhood Map 

You have been learning about properties of lines, how to use the distance formula on the coordinate plane, and how to 
apply the results to the solution of problems. 

In this “Neighborhood Map” assignment, you will be engaged in the following scenario: 

In an effort to help teenagers who are new to the area, you are planning to make a map of your neighborhood which shows 
the distance to several of your favorite places.  Below are the places you are going to include on your map. 

• You will place your map on a coordinate grid and let your home be located at the origin. 

• You know your school is 6 blocks due east of your home and your best friend’s house is 8 blocks due north of 
the school. 

• State Avenue runs diagonally through town.  Your house is located at the corner of First Street and State 
Avenue and your best friend lives at Pine Street and Sate Avenue. 

• The Pizza Shoppe, located on State Avenue, is halfway between your house and your best friend’s house. 

• The Community Center is located on Maine Street; another street runs diagonally across town and is parallel 
to your street, State Avenue.  The Community Center is three blocks due west and 1 block due north of your 
home. 

Using the above information you will need to complete the following: 

1) Use graph paper to make your map.   

2) For streets that run north/south or east/west, let one square on the grid represent one city block.   

3) Write the coordinates of the school, your best friend’s house, the Pizza Shoppe, and the Community Center. 

4) Find the distance between the following locations. 

a) Your house and your best friend’s house. 

b) Your house and the Pizza Shoppe. 

c) Your house and the Community Center. 

d) Your school and best friend’s house. 

5) Use your knowledge of coordinate geometry to verify that State Avenue and the street where the Community 
Center is located will not intersect. 

6) Use your knowledge of coordinate geometry to verify that First Street and Pine Street are perpendicular. 

7) Write an informational letter to the teens new to the area which summarizes the above information and includes: 

• all calculations,  

• the map, and 

• explanations about the formulas, calculations, or other methods used to complete the assignment. 
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Big Idea: Circles With and Without Coordinates 

Assessment: Circular Reasoning   

 
 
 
© Noyce Foundation 2008. 
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Assessment: Circular Reasoning (continued)  

 
© Noyce Foundation 2008. 
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Assessment: Circular Reasoning (continued)  

 

 

© Noyce Foundation 2008. 
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Assessment: Circular Reasoning (continued)  
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Assessment: Circular Reasoning (continued)  
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Assessment: Circular Reasoning (continued)  
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Assessment: Circular Reasoning (continued)  
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Assessment: Circular Reasoning (continued)  

 

© Noyce Foundation 2008. 
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