	Geometry/Unit4 /Lesson Seed	[EULER’S VILLAGE PERFORMANCE TASK



MSDE Mathematics Lesson Seed 
	Domain
· Expressing Geometric Properties With Equations

Cluster Statement
· Use coordinates to prove simple geometric theorems algebraically

 Standard
· G.GPE.4 Use coordinates to prove simple geometric theorems algebraically.  (major)

	Purpose/Big Idea
To use coordinate geometry to determine the best location for a house to be built with relation to a well, given distance and cost constraints.

	Materials:  
· Graph Paper
· Calculator
· Activity (on page 2) (taken from www.georgiastandards.org)


	Description of how to use the activity:  
This activity could be used as exploration or as a lead in to a larger lesson on coordinate geometry.  It can be used in its entirety or in parts.

	Guiding Questions:

Included in activity




















You would like to build a house close to the village of Euler.  There is a beautiful town square in the village, and the road you would like to build your house on begins right at the town square.

The road follows an approximately north east direction as you leave town and continues for 3,000 feet.  It passes by a large shade tree located approximately 200 yards east and 300 yards north of the town square.  There is a stretch of the road between 300 and 1200 yards to the east of town, which currently has no houses.  This is the stretch of road where you would like to locate your house.  Building restrictions require all houses to sit parallel to the road.  All water supplies are linked to town wells and the closest well to this part of the road is 500 yards east and 1200 yards north of the town square.

1.  How far from the well would it be if the house was located on the road 300 yards east of town?  500 yards east of town?  1000 yards east of town?  1200 yards east of town?

2.  The cost of the piping leading from the well to the house is a major concern.  Where should you locate your house in order to have the shortest distance to the well?  (Remember:  the shortest distance between a line and a point is the length of the segment perpendicular to the line that passes through the point). Justify your answer mathematically.


3.  If the cost of laying pipes is $22.50 per linear yard, how much will it cost to connect your house to the well?

[bookmark: _GoBack]
4.  The builder of your house is impressed by your calculations and wants to use the same method for placing other houses.  Describe the method you used.  Would you want him to place the other houses in the same manner?


5.  Write a formula that the builder could use to find the cost of laying pipes to any house along this road. 











Answer Key

 (
Stretch of Road with No Houses
) (
Well
) (
Location #4
) (
Location #3
) (
Location #2
) (
Location #1
) (
Village of Euler 
Town Center
) (
Shade Tree
) 










1. How far from the well would it be if the house was located on the road:
· 300 yards east of town?  

Distance from the well to location #1 = 
· 500 yards east of town? 

Distance from the well to location #2 = 

· 1000 yards east of town?  

Distance from the well to location #3= 

· 1200 yards east of town?

Distance from the well to location #4 = 

2. The cost of the piping leading from the well to the house is a major concern.  Where should you locate your house in order to have the shortest distance to the well?  (Remember:  the shortest distance between a line and a point is the length of the segment perpendicular to the line that passes through the point). Justify your answer mathematically.

To determine the location of the house that would be on the road and as close as possible to the well, you must find the equation of the line that is perpendicular to the road and passes through the point that represents the location of the well and then find the point of intersection of the 2 lines. 












The house should be located at a point on the road that is 850 yards to the east and 850 yards north of the town square. 
3. If the cost of laying pipes is $22.50 per linear yard, how much will it cost to connect your house to the well?


4. The builder of your house is impressed by your calculations and wants to use the same method for placing other houses.  Describe the method you used.  Would you want him to place the other houses in the same manner?



5. Write a formula that the builder could use to find the cost of laying pipes to any house along this road. 











  where is the  coordinate of the location of the house .  This equation can be simplified by first using the fact that for any point on the line  so  .  Simplifying the expression under the radical gives . The cost of laying pipes is 
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