Squaring Material Instructor Notes


Lesson Objective:  Students will use properties of quadrilaterals, parallel and perpendicular lines, and angle measures to square material and/or determine if a polygon is square

.

	Right angle
	


	An angle that measures 90(.

	Parallel lines
	
	Two lines in the same plane that do not intersect.  Parallel lines have the same slope.



	Perpendicular 

lines
	


	Two lines that intersect at right 90( angles.  Perpendicular lines have slopes that are negative reciprocals, like ½ and -2.



	Skew lines
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 and 

BF

 are skew lines.


	Two lines NOT in the same plane that do not intersect.

	Polygon
	

	A closed plane figure.



	Quadrilateral
	

	A four-sided polygon.



	Parallelogram
	
	A quadrilateral with both pairs of opposite side parallel.

- Opposite sides are congruent.

- Opposite angles are congruent.

- Consecutive angles are supplementary (Sum = 180).

- Diagonals bisect each other.



	Rectangle
	
	A parallelogram with four right angles.

A rectangle has all the properties of a parallelogram, plus:

- Diagonals are congruent.



	Rhombus
	
	A parallelogram with four congruent (=) sides.

A rhombus has all the properties of a parallelogram, plus:

- Diagonals are perpendicular.

- Diagonals bisect a pair of opposite angles.



	Square
	
	A parallelogram with four right angles and four congruent sides.

A square has all the properties of a parallelogram, rectangle, and rhombus.




Example 1:  Find the sum of the measures of the interior angles of a quadrilateral.  Use a protractor.


360
Try it:  Find the sum of the measures of a triangle.


180
Try it:  Find the sum of the measures of a hexagon.



720
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Sum of the interior angles of any n-sided polygon is 
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(Go back to example 1 and try its, confirm the formula for the sum of the interior angles).

Example 2:
How can you determine if a parallelogram is a rectangle?

Diagonals must be congruent

Consecutive sides are perpendicular (sides meet at 90( angles)

Try it:  How can you determine if a parallelogram is a square?

All sides are congruent.

Consecutive sides are perpendicular. (sides meet at 90( angles)

Diagonals are congruent.

Example 3:  In a rectangle ABCD, AD and BC are diagonals.  If AD = 4x – 12 and BC = 7x – 36, what is the value of x?

A


         B


C


         D

AC = BD

4x – 12 = 7x – 36

-12 = 3x – 36

24 = 3x

x = 8

Try it:  In rhombus ABCD, AB = 2x + 30 and BC = 3x – 1.  Find the value of x.


     A




D

         B


     C

AB = BC

2x + 30 = 3x – 1

30 = x – 1

x = 31

Example 4: Verify that quadrilateral ABCD with vertices A(–5, –1), B(–9, 6), C(–1, 5), and D(3, –2) is a rhombus by showing that it is a parallelogram with perpendicular diagonals. 
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Graphically, slope is the 
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.  Counting the rise and the run (counting down or to the left would be a negative number) on the graph and 
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 , the slopes are:
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Algebraically, we can find slope using the slope formula.
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Since the slopes are negative reciprocals, 
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.  So, the quadrilateral is a rhombus.



Try it:  Prove that quadrilateral ABCD with A(-3, -4), B(0, -2), C(6, -2), and D(3, -4) is a rectangle. 
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Algebraically, we can find slope using the slope formula.
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Since the slopes for AB and CD are equal, AB and CD are parallel.

Since the slopes for BC and AD are equal, BC and AD are parallel.


Since opposite sides are parallel, the quadrilateral ABCD is a parallelogram.
Use a protractor to measure all the angles of the quadrilateral and add them together.





Use a protractor to measure all the angles of the triangle and add them together.








Use a protractor to measure all the angles of the hexagon and add them together.





After discussing the sum of the interior angles of any polygon formula, use it to find the sum of the interior angles of the hexagon.


1) Use the sum of the interior angles formula.


2) Substitute n = 6 (n is the number of sides of the polygon) into the formula.


3) Solve by following the order of operations.  Do the parentheses first, then multiply.





1) Write an equation using the property of a rectangle in which the diagonals are congruent.


2) Subtract 4x


3) Add 36


4) Divide by 3





1) Write an equation using the definition of rhombus (all sides =).


2) Subtract 2x


3) Add 1





1) Diagonals BD and AC must be perpendicular if the quadrilateral is a rhombus.


2) Perpendicular lines have slopes that are negative reciprocals.


3) Find the slopes of BD and AC.


4) Compare the slopes.





1) Graph and label points.


2) By definition, a parallelogram has opposite sides parallel.  So, find the slopes of the sides.


3) Find the slopes of AB, BC, CD, and AD either graphically or algebraically.


4) Compare slopes.
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