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Lesson Plan
Tricky Triangles
9th Grade

Review of Triangle Properties and Problems

Materials:

· Pencil and Paper

· Calculator

· Worksheets

Lesson Overview:


Students will review the various properties of right triangles and use these to solve various problems similar to those on the Math A Regents Exam.  Students will also review some basic properties in geometry and trigonometry.  Students will initially take notes and instruction and then work in groups of 2 if applicable to solve the problems that model those similar to the Math A Regents Exam. 

Lesson Objectives:

· Students will understand and able to utilize the Pythagorean Theorem.
· Students will understand the concepts of and be able to utilize sine, cosine, tangent and their inverses to assist in finding out angles and lengths of sides in relation to right triangles.

· Students will generate solutions to problems and identify alternate solutions as well.

· Students will be able to support the reasoning behind their solution.

NYS Standard 3 Key Idea(s):

· Key Idea 4 – Modeling/Multiple Representation

· Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs (4A)

· Key Idea 5 – Measurement

· Use geometric relationships in relevant measurement problems involving geometric concepts (5I)

Anticipatory Set:
Use the triangle below and ask students if they can determine the missing angles as well as find the length of the missing side.  Answers can come in many forms ranging from Pythagorean Theorem to representations in trigonometric form.  This will give an idea of any prior knowledge that we may build upon in the lesson.  Since there is a lot to find give them about 4-5 minutes unless you can tell that they are struggling.
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Developmental Activity:
1.) Discuss the work done on the triangles in the anticipatory set to assess the prior knowledge of the students.  Solutions will be gone over and worked out in the cases where students were unable to find the correct answer or didn’t understand how to calculate the answer.

Solutions can be of the following forms:

· x2 = 32 + 42
· sin(a) = 4/x, cos(a) = 3/x, tan(a) = 4/3

· sin(b) = 3/x, cos(b) = 4/x, tan(b) = 3/4

· a = sin-1(4/x), a = cos-1(3/x), a = tan-1(4/3), 
· b = sin-1(3/x), b = cos-1(4/x), b = tan-1(3/4), 
· x = 4/sin(a), x = 3/cos(a), x = 3/sin(b), x = 4/cos(b)

Basically you are looking to see if the students know or recognize any of the trigonometric relations in regards to triangles.   
2.) This will lead into a discussion of sine, cosine, and tangent as well as their inverses’.  Review SOHCAHTOA, sin is opposite over hypotenuse, cosine is adjacent over hypotenuse, and tangent is opposite over adjacent.  Go over the formulas and how to use them to find unknown angles and sides in relation to right triangles.  The extra problems section, particularly 1,2, and 3 can be used here to reinforce the material and give example problems that the students may encounter

3.) Pythagorean Theorem will be reviewed in terms of the equation, x2 = a2 + b2 and example problems will be worked out by the students to demonstrate an understanding and show application.  Problems 5 and 6 from the extra problems section can be used for the students to work on.

NOTE: Pythagorean Theorem and SOCAHTOA can be interchanged based on what the students may recall or what may be easier for them to start off on.

4.) Using all that has been covered, ask the students to work on example problems from past Math A exams in the attached worksheets, to practice what they have learned.  These are the pages labeled practice exercises from 1-5.  

NOTE:  All problems do not have to be completed if time does not allow since that may be a problem.  At least try to accomplish problems 1-3 if possible.

Closure:
Do a review of the Pythagorean Theorem and SOHCAHTOA and ask students to explain them to the instructor in terms of either the equations or what they mean.  For example Sine = opposite/hypotenuse.  Make sure that all students in the group give an answer that shows that they really understand the lesson, in other words make sure everyone participates.

Assessment:


Give students the attached Math A assessment problem to solve in order to earn an exit ticket from the lesson.  If needed they can ask for help but the majority of the work should be done on their own unless they really need it.  Calculators may be used in solving the problems.

Practice Exercises:
1. From a point on level ground 25 feet from the base of a tower, the angle of elevation to the top of the tower is 78°, as shown in the accompanying diagram. Find the height of the tower, to the nearest tenth of a foot.
 [image: image19..pict]
2. In the accompanying diagram of right triangles ABD and DBC, AB = 5, AD = 4, and CD = 1. Find the length of BC, to the nearest tenth.
[image: image2.emf]
3. As shown in the accompanying diagram, a ladder is leaning against a vertical wall, making an angle of 70° with the ground and reaching a height of 10.39 feet on the wall.

[image: image3.emf]
a) Find, to the nearest foot, the length of the ladder. 

b) Find, to the nearest foot, the distance from the base of the ladder to the wall.
c) Calculate the sine, cosine, and tangent based on various angles.
4. In the accompanying diagram, a ladder leaning against a building makes an angle of 58° with level ground. If the distance from the foot of the ladder to the building is 6 feet, find, to the nearest foot, how far up the building the ladder will reach.
[image: image4.emf]
5. In the accompanying diagram of right triangle ABC, AB = 8, BC = 15, AC = 17, and measure of angleABC = 90.
What is tan of angleC?
[image: image5.emf]
Assessment Problem:
Below is an example Part III problem taken from a past Math A Exam.  Read the directions for part III and fully solve the problem so that you may attain full credit.
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Extra Problems:
1.
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	What is the sin([image: image8.jpg]


ACB)? 



What is cos([image: image9.jpg]


ACB)? 

 


2.
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	What is sin([image: image11.jpg]


1)? 



What is cos([image: image12.jpg]


1)? 

 


3.
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	What is sin([image: image14.jpg]


2), cos([image: image15.jpg]


2) & tan([image: image16.jpg]


2)? 
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Scoring Rubric for the Assessment Problem:

[image: image18.emf]
Solution:

· First find the sides of the triangle in order to use Pythagorean Theorem.  

· So side x = 80-70 = 10, and side y = 40-15 = 25.

· Now we can use the theorem, so 

· a2 + b2 = c2
· 102 + 252 = c2
· 100 + 625 = c2
· SQRT(725) = c

· 26.925824 = c
· When we round we get 27 ft for the missing side of the rectangle.
· Now we calculate the area of rectangle which is 27 * 6 = 162 sq. ft.

Answers to worksheets:
Practice exercises worksheet:

1. Tan (78) = x / 25

    x = 25 * Tan (78)

    x = 117.6 ft

2. First find BD. Using the Pythagorean theorem BD = 3.

Then find BC. Using the Pythagorean theorem BC = 2.8.

3. Sin (70) = 10.39 / x

    10.39 = x Sin (70)

    x = 10.39 / Sin (70)

    x = 11.0
The length of the ladder is 11ft.

   Tan (70) = 10.39 / x

   10.39 = x Tan (70)

    x = 10.39 / Tan (70)

    x = 3.7
The distance between the ladder and the wall is 4ft.

Or

   112 = (10.39)2 + x2
   121 = 107.9521 + x2
   X = 3.6
The distance between the ladder and the wall is 4ft.

4. Tan (58) = x / 6

    6 * Tan (58) = x

    x = 9.6
The ladder will reach 9ft up the wall.

5. Tan (x) = 8/15

    x = 28 degrees

Exit Question:

Missing bottom side of right triangle: 80 – 70 = 10ft

Missing right side of triangle: 40 – 15 = 25ft

Using Pythagorean theorem: x2 = 252 + 102 

                                              x2 = 625 + 100

                                              x = 26.925

Area of the garden = l * w
                               = 6 * 27

                               = 162 sq ft.

Extra Problems:

1. Sin C = 12/13
C = 67 degrees

    Cos C = 9/13
C = 46 degrees

2. Sin angle 1 = 24/25

angle 1 = 74 degrees

    Cos angle 1 = 24/25
angle 1 = 73 degrees

3. Sin angle 2 = 3/5
angle 2 = 37 degrees

    Cos angle 2 = 4/5
angle 2 = 37 degrees
    Tan angle 2 = 3/4
angle 2 = 37 degrees
5. Use Pythagorean theorem to get x = 12

6. Use Tan (angle B) = 10/14 

Angle B = 35.53 degrees

7. Use Cos (50) = 8 /a

    8 = a Cos (50)

    a = 8 / Cos (50)

    a = 12.44
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