Math Lesson Plan
Grade Level:




Grade 9

Professional-Technical Content Area:
Construction Trades

Subject Addressed:



Pythagorean Theorem in Construction

Idaho Achievement Standards Addressed:

348.01
Understand and use a variety of problem-solving skills

351.02 Apply the geometry of right triangles
Lesson Title:
Connecting Traditional and Applied Math Concepts:  Triangles
Lesson Overview: The purpose of this lesson is to teach students about the Pythagorean Theorem, how to use it, and its application in real life situations.  Using a 7-element model, the teacher will introduce the lesson, assess students’ math awareness (orally), work through the embedded math example using a construction problem, work through related contextual examples, show the same math used in traditional examples, have the student demonstrate their understanding, and finish with a formal assessment of student learning.
Intended Outcomes:  With practice and reinforcement, students will be able to:
Use a variety of methods, including common mathematical formulas, to solve problems drawn from daily life (348.01.a) and understand the basic concepts of right triangle (351.02.a) and know and apply the Pythagorean Theorem to solve real world problems (351.02.c).

Assessment of Objectives: Students will complete an assortment of math problems involving the application of the Pythagorean Theorem to real life problems.
Time Allotment and Materials Needed:  55 to 60 minutes, white board or overhead
Lesson Plan: (Attached)
Resources:
Carman, R.A. & Saunders, H.M. (2005).  Mathematics for the trades: A guided approach (7th ed). Upper Saddle River, NJ:  Pearson/Prentice Hall.

Lesson Plan
1.  Introduction/Rationale:  Tell students that the day’s lesson will be about triangles, and ask students to define “triangle.”  Discuss the need to work with triangles in the construction process.  Ask students for examples when triangles are used or apparent in construction, and in everyday life.  Sometimes we need to determine the area of the triangle, and sometimes we need to know the length of the sides.  We may not have all of the information, so we need to calculate what we don’t have.

2.  Assess Students’ Math Awareness:  Students will have had basic arithmetic functions, including taking the square root of a number. Ask students about the different types of triangles, and be sure to identify the right triangle.  Ask students why it is called a right triangle, and identify its characteristics.  Draw pictures on the whiteboard during discussion.  Explore students’ ability to find the third side of a triangle if you only know the measurement of two sides. Introduce the a2 +b2=c2 formula, and use the 3-4-5 example (32 + 42 =52) Explain that it is called the Pythagorean Theorem.  The Pythagorean Theorem is a rule or formula that allows us to calculate the length of one side of a right triangle when we are given the lengths of the other two sides.  Although the formula is named about the ancient Greek mathematician Pythagoras, it was know to Babylonian engineers and surveyors more than 1000 years before Pythagoras lived.  The Pythagorean Theorem is as follows:


For any right triangle, the square of the hypotenuse is equal to the sum of the square of the other two sides. 
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b
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Equivalent forms of the Pythagorean theorem are:


c = √a2 + b2

a = √c2 - b2

b = √c2 -a2
3.  Work Through an Embedded Example:

A carpenter wants to use a 12-ft. ladder to reach the top of a 10-ft wall. How far must the base of the ladder be from the base of the wall?

Draw the picture on the whiteboard and identify what you know and what you need to find out:


Ladder-12’


Wall-10’
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Solution:  Use the formula a = √c2 - b2 to get


X = 
√122 - 102



12’
   10’



X = 
√144-100


X=       √44




      X


X=
≈6.63 ft. or 6ft. 8 in., rounded to the nearest inch

4.  Work through Related, Contextual Examples:
1. A rectangular table measures 4 ft. by 6 ft.  Find the length of a diagonal brace placed beneath the table. (Answer:  7.2 ft, or 7 ft 2 ½ in.)
2. Find the diagonal length of the stairway that has a 9 ft 9in base and is 8 ft 6 in high. (Answer:  12.9 ft or 12 ft 11 in rounded to the nearest inch)

3. What is the distance between the center of two pulleys if one is placed 9 in. to the left and 6 in. above the other? (Answer:  10.8 in.)

5.  Work through Traditional Math Examples:

1. A right triangle has an hypotenuse of 50 in. and a side of 48 in.  Find the length of the other side of the triangle.

2. A right triangle has a side that equals 9 cm and a side that equals 8cm.  Find the hypotenuse.

6.  Students Demonstrate Understanding:  The students will complete a worksheet with three to five problems and then partner up with another student to compare and check answers.

7.  Formal Assessment:  The student will apply the Pythagorean Theorem to a construction problem in the shop.

Next Lesson:  Lesson on using the Pythagorean Theorem to determine roof measurements.










