Instructor Notes 3-4-5 Rule


Lesson Objective:  Students will be able to square a project using the 3-4-5 rule (Pythagorean Theorem).
Important Terminology:
Squaring an object – the process of making an object have perpendicular lines or right angles
Perpendicular lines – Two lines that form right (90() angles
Right angle – An angle that is 90(
Right triangles – Triangles that have one 90( angle
What would happen if a triangle had more than one 90( angle?  (Refer to the triangle angle sum theorem – The sum of the three angles in a triangle is 180()
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Hypotenuse – the longest side of the right triangle, opposite the 90( angle, c.

Legs – the other sides of the triangle, a and b.

The idea of “squaring” has been used by the ancient Egyptians long before a famous Greek mathematician created a theorem.  After the Nile flooded, Egyptians would use markers of 3-4-5 to section cropland along the Nile.  While having tools such as a carpenter’s square can be helpful, it is important to determine if an object is square or to make sure an object is square.

Pythagorean Theorem – In a right triangle, the hypotenuse squared is equal to the sum of each of the legs squared.
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Pythagorean Triples – The following are known number combinations that work in the Pythagorean Theorem.  These combinations and also any multiples of these combinations are true in the Pythagorean Theorem.

3, 4, 5

6, 8, 10
9, 12, 15

5, 12, 13
10, 24, 26
15, 36, 39

7, 24, 25
14, 48, 50
21, 72, 75

8, 15, 17
16, 30, 34
24, 45, 51

9, 40, 41
18, 80, 82
27, 120, 123

If we are building a trailer that is 3’ wide by 4” long, then the hypotenuse would be 5’.
This used a Pythagorean Triple. Prove this with the Pythagorean Theorem.
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What if the trailer was 6’wide by 8’ long? See if you can use a Pythagorean Triple. 

The hypotenuse would be 10’.

3, 4, 5 is a Pythagorean Triple.  If we multiply it by 2, we get 6, 8, 10.

If the trailer is 4’ by 8’, what would the hypotenuse be?

You can solve this using the Pythagorean Theorem.


Pythagorean Theorem
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Example 1:  

If a tiny house’s trailer dimensions are 8’ x 24’, what would be the measure of the hypotenuse to the nearest 1/8 inch?

[image: image4.wmf]  

c

2

=

a

2

+

b

2

c

2

=

8

2

+

24

2

c

2

=

64

+

576

c

2

=

640

c

=

640

»

25

.

2982

feet

 

.2982ft

1

·

12

in

1

ft

=

3

.

5787

1

8

in

=

.

125

.

5787

¸

.

125

=

4

.

6

 so 

4

8

inch

 is nearest 

1

8

inch

 

 25 feet 3

1

2

 inches


Try it:

You are designing and creating a metal corbel in the shape of a right triangle for a kitchen island to help support a countertop.  The corbel has sides of 8” and 10”.  What is the length of the diagonal to the nearest 1/16 inch?
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Example 2: You have a rectangular steel plate with dimensions of 
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and a diagonal of 
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.  Is the plate “squared?”
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Not square

*Does it matter which diagonal is used?  Discuss other ways to determine if the plate is square.  Diagonals of a rectangle must be equal.  This is a common way to determine if an object is “square.”
Converse of the Pythagorean Theorem – The converse switches the order of the theorem.  If the hypotenuse squared is equal to the sum of each of the legs squared, then the triangle is right.  We can also determine if the triangle is acute or obtuse as well.
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Try it: A window frame has a height of 408 cm, a length of 306 cm, and one diagonal with a length of 525 cm.  Is the window frame “squared”?
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No, c2 does not equal a2+b2 
Since 
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Example 3: A standard baseball diamond is a square with bases 90” apart.  If a second baseman is throwing the ball to the catcher at home base, what is the distance to the nearest foot?


Home base
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                 2nd base

Try it:
The base of a 16-foot ladder is placed 5 feet from the side of a house.  How far up the side of the house will the ladder reach to the nearest tenth of a foot.


x

     16 ft
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To convert 8.9 feet to feet and inches:





Multiply the .9 feet by 12 inches.





� EMBED Equation.3  ���





1) Substitute dimensions into the Pythagorean Theorem.


2) Using order of operations, square a and b then add together.


3) To find c, square root both sides.


4) Multiply .2982 feet by 12 inches to convert to inches.  


5) Determine the decimal of 1/8 inch and divide it into .5787 to get the nearest 1/8 inch.  The nearest 1/8 inch would be 4/8 inch because 5/8 in would be more than the actual measurement.  Reduce 4/8 to ½ inch.





1) Substitute dimensions into the Pythagorean Theorem.


2) Using order of operations, square a and b then add together.


3) To find c, square root both sides.


4) Divide .8 by 1/16 inch to get the nearest 1/16 inch. The nearest 1/16 inch would be 12/16 inch because 13/16  in would be more than the actual measurement.  Reduce 12/16 to ¾ inch.











1) Substitute the dimensions into the Pythagorean Theorem making sure the diagonal length is c.


2) Square a, b, and c.  Add a2 + b2 together.


3) Compare the two sides of the equation to determine if the triangle formed is right, acute, or obtuse.





1) Substitute dimensions into the Pythagorean Theorem.


2) Using order of operations, square a and b, then add together.


3) To find c, square root both sides.


4) Round to the nearest foot.





1) Substitute dimensions into the Pythagorean Theorem, making sure c = 16.


2) Square 16 and 5.


3) Subtract 25 from both sides.


4) Find the square root and round to the nearest tenth of a foot.
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