Special Midpoint Quadrilaterals Assignment

1. Given quadrilateral ABCD with congruent diagonals AC and BD.  W is the midpoint of line segment AB, X is the midpoint of line segment BC, Y is the midpoint of line segment CD, and Z is the midpoint of line segment AD.  Prove that the midpoint quadrilateral WXYZ is always a rhombus.

2. Given quadrilateral ABCD with perpendicular diagonals AC and BD.  W is the midpoint of line segment AB, X is the midpoint of line segment BC, Y is the midpoint of line segment CD, and Z is the midpoint of line segment AD.  Prove that the midpoint quadrilateral WXYZ is always a rectangle. 

3. Given quadrilateral ABCD with congruent and perpendicular diagonals AC and BD.  W is the midpoint of line segment AB, X is the midpoint of line segment BC, Y is the midpoint of line segment CD, and Z is the midpoint of line segment AD.  Prove that the midpoint quadrilateral WXYZ is always a square. 

Special Midpoint Quadrilaterals Assignment

Answer Key

1. Given quadrilateral ABCD with congruent diagonals AC and BD.  W is the midpoint of line segment AB, X is the midpoint of line segment BC, Y is the midpoint of line segment CD, and Z is the midpoint of line segment AD.  Prove that the midpoint quadrilateral WXYZ is always a rhombus.
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Possible solution:

WZ = XY = ½ BD and WX = ZY = ½ AC since they are all midsegments of the triangles formed by the diagonals.  Additionally, WZ || XY || BD and WX || ZY || AC (also because they are all midsegments).  Since it is given that the diagonals are congruent, WZ = XY = WX = ZY by the transitive property.  Since midpoint quadrilateral WXYZ has two pairs of opposite sides that are parallel and all four sides congruent, midpoint quadrilateral WXYZ is a rhombus.

2. Given quadrilateral ABCD with perpendicular diagonals AC and BD.  W is the midpoint of line segment AB, X is the midpoint of line segment BC, Y is the midpoint of line segment CD, and Z is the midpoint of line segment AD.  Prove that the midpoint quadrilateral WXYZ is always a rectangle. 
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Possible solution:

WZ || XY || BD and WX || ZY || AC since WZ, XY, WX, and ZY are all midsegments of the triangles formed by the diagonals.  Since it is given that the diagonals are perpendicular, consecutive midsegments are also perpendicular to each other (WX ( XY for example).  Since midpoint quadrilateral WXYZ has been shown to have two pairs of opposite sides that are parallel and at least one right angle, midpoint quadrilateral WXYZ is a rectangle.

3. Given quadrilateral ABCD with congruent and perpendicular diagonals AC and BD.  W is the midpoint of line segment AB, X is the midpoint of line segment BC, Y is the midpoint of line segment CD, and Z is the midpoint of line segment AD.  Prove that the midpoint quadrilateral WXYZ is always a square. 
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Possible solution:

Using the results from problems 1 and 2…

Midpoint quadrilateral WXYZ is a rhombus because the diagonals AC and BD are congruent.  Additionally, midpoint quadrilateral WXYZ is a rectangle because the diagonals AC and BD are perpendicular.  Since it is both a rhombus and a rectangle, midpoint quadrilateral WXYZ is also a square.

