5.1 Midsegment Theorem and Coordinate Proof
Midsegment Theorem
Given        ABC with A(1, 1), B(5, 3), and C(3, 6)

Find M, the midpoint of AC.

Find N, the midpoint of CB.

MN is a midsegment of        ABC.

Midsegment- segment that connects the midpoints of 2 sides of a triangle.

Is MN   AB?

Slope of MN=

Slope of AB=

What about their lengths?

MN=

AB=

** MN=1/2AB

Midsegment Thm:

The midsegment of a triangle is parallel to the third side and half the length of the third side.

Ex.

Prove with a COORDINATE PROOF
In a coordinate proof, place the figure on a coordinate plane with generic coordinates (generic means use variables to represent all possible coordinates). Then use formulas (slope, midpoint, or distance) to prove relationships.

Slope- shows whether lines are parallel or perpendicular

Midpoint- 

Distance-shows the length of a segment

Prove the midsegment theorem.

First find the coordinates of M and N.

M=

N=

Now show MN   AB.

Slope of MN=

Slope of AB=

Lastly, show MN= ½ AB. (Distance Formula)

MN=

AB=

Being “smart” with how you place a figure on a coordinate plane can help make coordinate proofs easier.

Strategies. . .

1) Try to place one vertex of the figure at the origin (0,0).

2) Try to place the sides of your figure on the x-axis/y-axis.

Ex.  A Right Triangle

Ex. A Rectangle

For symmetric figures. . .

*Use the y-axis as a line of symmetry 

Ex. Rectangle

Ex. Isosceles Trapezoid
Given 3 midpoints of 3 sides of a triangle, find 3 vertices of the triangle.

Ex. Midpoints: (0, 4), (5, 6), and (4, 1)

-Graph the midpoints

-Draw the midsegments

-Use the midsegment theorem to find the vertices

