M-G-5-1_Mason’s Dart Board KEY

Mason wants to create a game for himself and his friends. He decides to design his own dartboard but is having some trouble with the calculations. Answer the questions below to help Mason design his dart board. Use the graph and table on the Dart Board Graph and Table Worksheet.
Mason wants the dart board to consist of four concentric squares (one large square with three smaller squares inside of it, all having the same center). All he has are the coordinates of three of the vertices of the outside square: A(0, 4), B(12, 12) and C(20, 0).
1.  Plot the vertices and connect B to C and B to A (do not connect A to C).
2.  Are these lines two sides of the square or do you need to change one of the vertices? How do you know? (Hint: There are two things you need to check.)

Length of AB = 
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Length of BC = 
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*side lengths are equal

Slope of AB = 
[image: image3.wmf]3

2

12

8

0

12

4

12

=

=

-

-



Slope of BC = 
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*slopes multiply to -1; therefore they are perpendicular (produce a right angle)

These lines ARE two sides of the outer square.
3.  Use the midpoint formula to find vertex D.  (Hint: The midpoint of AC is also the midpoint of BD and is the Bull’s Eye.)  Connect A to D and D to C.
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We know (10, 2) is the midpoint of BD and we know point B is (12, 12). So we can find 
the coordinates of D.
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So D is (8, −8).
4.  Mason wants to find the midpoint of each side of ABCD and connect those four points to make a new square. Find the midpoints of the sides of ABCD and call them E, F, G, and H.
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5.  Before you connect the four new vertices, check to make sure they produce sides of a square. (Hint: You need to check using the same two things you did in #2.) If they have the properties of the sides of a square, connect EFGH.

Slope of EF = 
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Slope of GH = 
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Slope of FG = 
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Slope of HE = 
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FG//HE and FG﬩GH etc.
6.  What are the side lengths of EFGH?


Length of EF = 
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Length of FG = 
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7.  Continue this process to find two more squares: IJKL and MNOP. Verify they are squares by finding the length of two sides and that they are perpendicular lines.

I (11, 7)
J (15, 1)
K (9, -3)
L (5, 3)

Length of IJ = 
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Length of JK = 
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Slope of IJ = 
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Slope of JK = 
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M (8, 5)
N (13, 4)
O (12, −1)
P (7, 0)


Length of MN = 
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Length of NO = 
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Slope of MN = 
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Slope of NO = 
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