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Finding Irrational Numbers on the Number Line

Goal of the lesson:  Students will use the Pythagorean Theorem to find the location of some irrational numbers on the number line.

Materials needed:  Rope number line labeled with integer values from -5 to 5 with the unit equal to the longer dimension of a sheet of card stock, about 50 sheets of card stock approximately 8.5 by 11 inches, 20 pieces of cotton clothesline cut into 5 foot lengths, scotch tape, scissors, marking pens

Engage:  Ask students to define an irrational number and give you an example.  The teacher will record student examples on the board.   Ask students if they know the exact value of any of these examples.  Ask them if they know how to find the location of their example numbers on the number line.  Show them how to locate √2 by following the steps below:
1. Use a piece of card stock to mark off one unit to the right of zero.  Use the longer edge of the card stock as the unit and align this edge with the number line rope. 

2. Use a second piece of card stock to build a vertical segment one unit in length forming a right angle at the point on the number line labeled with 1.  

3. Use a piece of cotton clothesline to create the hypotenuse of the right triangle formed.

4. Ask the students how we can find the length of the hypotenuse.  Model the use of the Pythagorean Theorem on the board as students tell you the lengths of the legs and how to use them in the theorem.  

5. When you have found the length of the hypotenuse to be √2, mark that distance on the number line.  

Ask students to estimate the value of √2 as a rational number.
Explore:  Assign students to work in pairs and give each pair an irrational number to plot on the number line.  Use the numbers:  √5, -√5, √8, -√8, √10, -√10, √13, -√13, √17, -√17, √18, -√18, √20,   -√20, √25.  Students will work with their partner to decide how they will find the value of their assigned number and then get the necessary pieces of card stock and length of rope to build their model.

Explain:  When teams are ready to explain and plot their assigned numbers on the class number line, ask each team, one at a time, to come to the wall where the number line is displayed and show, step by step, how they found the value of their number and where it belongs on the number line.  Ask them to show how they used the Pythagorean Theorem in their work.

Extend:  Ask students if they see other ways of locating irrational numbers on the number line.  Ask them to explain their thinking.  Give some larger numbers or numbers that can not be found using integers to students who need more of a challenge.

Evaluate:  Use questioning to ensure that each student understands the process that was used to locate the irrational numbers on the number line.  

