

	Geometry /Unit 2/Lesson Seed
	[Handicap Ramp]



MSDE Mathematics Lesson Seed 
	Domain 
Modeling with Geometry

Cluster Statement 
Apply Geometric concepts in modeling situations.

Standard 
G.MG.3.  Apply geometric methods to solve design problems (e.g., designing an object or 
                structure to satisfy physical constraints or to minimize cost).


	Purpose/Big Idea: 
This is an example of a problem that students would need to be able to tackle in order to show proficiency with Standard for Mathematical Practice #1 (Make sense of problems and persevere in solving them). 

To determine the length of a handicap ramp so that cost is minimized.



	Materials:

Problem Statement:

A house has a front door that is located 3 feet off the ground.  A handicap ramp needs to be built so that the occupant can leave the house safely.  The government has decided that handicap ramps must have a slope of 1/10 or less.  A sidewalk can also be laid to complete the occupant’s trip from the house to the street which is 40 feet from the front of the house.  The cost of each linear foot for the sidewalk will be $15.  The cost for each linear foot for the ramp will be $20.  How long should the sidewalk be and how long should the ramp be in order to minimize the cost of this project?


	Description of how to use the activity:

Students will be presented with the problem statement.  The problem can be solved by individuals, by groups or by whole class discussion.  Students should be encouraged to draw a diagram and to entertain possible safe solutions and then to minimize cost.  Students should realize that the longer that they make the sidewalk, the lower the cost of the materials.

Considerations could include checking costs for varying sidewalk/ramp lengths including a ramp with no sidewalk.  This is meant to be solved via trial and error; no optimization techniques are required, however could be an extension for an upper level class.






Solution:  

The least expensive ramp occurs when the sidewalk is 10 feet long and the ramp is .
The total cost is $752.99
 (
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The cost to build the ramp is more expensive than the cost to build the sidewalk.  This means that you want the ramp to be as short as possible.  The shortest ramp that will adhere to guidelines is a ramp with a slope of exactly . 

 therefore the length of the side walk is 10 feet 


The length of the ramp can be determined by using the Pythagorean Theorem 

The least expensive option for this project is   

	Guiding Questions:
· Can you draw a picture of this situation?
· Which formulas or theorems can be used to solve this problem?
· 
While the slope of the ramp can vary as long as it has a slope that is less than or equal to  , is there a slope that would produce the least expensive ramp? 
· What should the answer look like?
· Was the answer the only solution or is there a better solution?
· Did you answer the question?


	Modifications for Struggling Learners or ELLs
· Give students a sketch of the diagram to fill in.
· Give students a few possible combinations of sidewalk and ramp lengths to use.  This will narrow the number of combinations but students will still be responsible for applying the Pythagorean Theorem, proportions and analysis to answer the question.  
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