LESSON PLAN 

Name: Sherwin Fernandes

Title of lesson: Discovering trigonometric functions
Length of lesson:

 
  One 1hr period

Description of the class:
                     Name of course:  Algebra II
                     Grade level:  10th/11th
                     Honors or regular:  regular
TEKS addressed:


Geometry a3, f3, Algebra II b1B
The Lesson:

I. Overview

The ratio of side lengths on a right triangle are the same for triangles with the same angle measure.

The functions relating the angle to the side length ratio are the sine, cosine and tangent functions.

II.  Performance or learner outcomes

Students will be able to:

Find the angle measure of a right triangle given the length of any two sides

Find the length of a side given another side and angle.

III. Resources, materials and supplies needed

Ruler, blank paper, graph paper, protractor
IV. Supplementary materials, handouts.

Five-E Organization

Teacher Does



        Student Does

	Engage:
Learning Experience

A Hot-Wheels ramp for launching cars is going to be built. The prototype engineers have built one with a 10cm track length and a 30° slope. The project manager says the slope of the ramp looks good, but she would like the ramp to have a 10cm elevation.

       Questions

What was the height of the original ramp?
How could we find the length of the new ramp?
	Student Activity

Students construct the original ramp using a protractor, pieces of card, tape and scissors. They take measurements of the height and base. 
      Student Response

The height of the original ramp is 5cm.

-The new length can be found by extending the ramp until it has a 10cm elevation

OR

-They are similar triangles so if the height is doubled the length is doubled.







     Evaluate

	Explore:

Learning Experience(s)

How do the side lengths vary for similar right triangles? Take measurements for the side lengths for many different triangles.

       Questions

What changes when a right triangle is made bigger?
What stays the same?

What can I change in a triangle so that the ratio changes?
	Student Activity

Draw a right triangle on a blank paper. Make a larger similar triangle by extending the base and hypotenuse. Then draw a line perpendicular to the base that intersects the hypotenuse. Measure the side lengths of the larger triangle. Construct many similar triangles in the same manner and measure the side lengths in a table. Then calculate the ratio of the three pairs of sides.
      Student Response

The side lengths change.

The ratio of two sides stay the same

One of the angles


     Evaluate

	Explain:

Learning Experience(s)

The ratio of two sides of a right triangle remains the same as long as the angle remains the same. Since we know the ratios only changes when the angle changes, vary the angle and record the ratio of
Opposite to Hypotenuse

Adjacent to Hypotenuse

Opposite to adjacent

       Questions

When could we use this relationship?
	Student Activity

Vary the angle on the cardboard model and record the results in the table
angle

Hypotenuse
Adjacent
Opposite
O/H

A/H

O/A

Then draw a graph showing how each ratio varies with the angle.
      Student Response

If we have a right triangle

If we know 2 sides and need the angle, or if we have 1 side and 1 angle and need to find the length of another side


     Evaluate

	Extend / Elaborate:

Learning Experience(s)

Students should be able to recognize the shape of the trigonometric functions and know how they relate to each other.
Students should be able to ‘undo’ the trig functions using the inverse trigonometric functions. 
Eg. If sin(x)=0.5, then undo the sin by applying the sin-1 function to both sides. Then sin-1(sin(x))= sin-1(0.5), so x= sin-1(0.5).

   Questions
1)Find the length of side ‘a’.
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2)Find Angle y:
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3) A castle wall is 20ft tall and is surrounded by a moat. A Viking raid wants to use a 30ft ladder to climb over the wall. At what angle would the ladder have to be so that the end of the ladder reached the top of the wall?
	Student Activity

Plot each ratio on a separate graph against the angle and draw a line of best fit through the points. The students may optionally use a graphing calculator to draw the functions and compare them against the calculator’s sine, cosine and tangent functions.
      Student Response

1) a= 5*sin(45), a= 8*cos(30)
2) x=5sin(43), y=sin-1(x/8)

3) angle=sin-1(x/8)


     Evaluate

