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Sullivan & Sullivan, Fourth Edition

Computing Values of Trig Functions (Based on θ) (Acute Angles Only)
	Computing The Value of Trig Functions, for θ = π/4 (45°)
Goal: Make sure that you can explain how we know (how we can prove) what Sinθ, Cosθ, etc, are, for θ = π/4 (45°)

	1)  List out the steps that we go through, in order to show what Sinθ is, when

θ = π/4 (45°).  Feel free to use the triangle to the side.
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Step A: if θ = π/4 (45°), what must the other (non-right) angle be?

Step B: Given A & B, what type of triangle are we looking at?  

Step C: Let's pick a triangle size that's convenient (how about the length of a = 1).  Explain how we can know the lengths of b & c, just by choosing a, and by what we know from steps A & B, above.

Step D: What is the length of b?  What is the length of c?  
Step E: Fill in the trig functions for all 6 functions, based on the definitions of the functions as being ratios of the various sides:



	2)  The professor has claimed that because trig functions are defined as ratios of different sides, Sin θ, for a given value of θ, should be the same, no matter what the size of the triangle.  Try this out, by figuring out what Sin θ, when θ = π/4 (45°).  In step D, below, instead of choosing the length of a to be 1, instead choose it to be 2 (if you want to chose another number 

(that's not 1 (), feel free)


Step A: if θ = π/4 (45°), what must the other (non-right) angle be?

Step B: Given A & B, what type of triangle are we looking at?  

Step C: Let's pick a triangle size that's convenient (how about the length of a = 1).  Explain how we can know the lengths of b & c, just by choosing a, and by what we know from steps A & B, above.

Step D: What is the length of b?  What is the length of c?  

Step E: Fill in the trig functions for all 6 functions, based on the definitions of the functions as being ratios of the various sides:



	Computing The Value of Trig Functions, for θ = π/6 (30°) and for θ = π/3 (60°)

Goal: Make sure that you can explain how we know (how we can prove) what Sinθ, Cosθ, etc, are, for θ = π/6 (30°) and for θ = π/3 (60°)

	3)  List out the steps that we go through, in order to show what Sinθ is, when

θ = π/6 (30°).  Feel free to use the triangle to the side.

Step A: if θ = π/6 (30°), what must the other (non-right) angle be?
Note that because of this, we can figure out θ = π/6 (30°) 
and θ = π/3 (60°) from the same triangle, which is convenient.  Label the angles on the picture to the right

Step C: Draw in a 'mirror reflection' of the triangle,  and label the angles formed by looking at the original & mirror triangles together as a single, "űber-triangle"
Step D: What type of triangle is the new űber-triangle?   List it's name, and make sure to explain what we know about the various sides & angles.
Step E: Let's pick the size of the original triangle, so that the length of c is 2.  What is the length of b?  How do you know?

Step F: What's the length of a?  How do you know?

Step G: Fill in the trig functions for all 6 functions for θ = π/6 (30°), based on the definitions of the functions as being ratios of the various sides:

Step H: Fill in the trig functions for all 6 functions for θ = π/3 (60°), based on the definitions of the functions as being ratios of the various sides:



	4)  The professor has claimed that because trig functions are defined as ratios of different sides, Sin θ, for a given value of θ, should be the same, no matter what the size of the triangle.  Try this out, by figuring out what the trig functions are, using for a different sized triangle.  In step E, below, instead of choosing the length of a to be 2, instead choose it to be 4 (if you want to chose another number 

(that's not 1 (), feel free)

List out the steps that we go through, in order to show what Sinθ is, when

θ = π/6 (30°).  Feel free to use the triangle to the side.  

Step A: if θ = π/6 (30°), what must the other (non-right) angle be?
Note that because of this, we can figure out θ = π/6 (30°) 

and θ = π/3 (60°) from the same triangle, which is convenient.  Label the angles on the picture to the right

Step C: Draw in a 'mirror reflection' of the triangle,  and label the angles formed by looking at the original & mirror triangles together as a single, "űber-triangle"

Step D: What type of triangle is the new űber-triangle?   List it's name, and make sure to explain what we know about the various sides & angles.

Step E: Let's pick the size of the original triangle, so that the length of c is 2.  What is the length of b?  How do you know?

Step F: What's the length of a?  How do you know?

Step G: Fill in the trig functions for all 6 functions for θ = π/6 (30°), based on the definitions of the functions as being ratios of the various sides:

Step H: Fill in the trig functions for all 6 functions for θ = π/3 (60°), based on the definitions of the functions as being ratios of the various sides:



	Computing The Value of Trig Functions, using your calculator

Goal: Make sure that you can use your calculator to get approximate answers for arbitrary angles.

	5)  Evaluate the following without using a calculator.
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	6)  Evaluate the following without using a calculator.
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	7)  Evaluate the following without using a calculator.
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	Computing The Value of Trig Functions, using your calculator

Goal: Make sure that you can use your calculator to get approximate answers for arbitrary angles.

	8)  Use the calculator to evaluate the following.  Round to three decimal places.
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	9)  Use the calculator to evaluate the following.  Round to three decimal places.
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	10)  Once you've evaluated the above trig functions using your calculator, try going back, and evaluating them a second time, but purposefully put your calculator in the wrong mode.  In other words evaluate 
[image: image6.wmf]cos28

o

 with your calculator in radians mode, and 
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 in degrees mode.  Does your calculator give you an error message?  Does it in any way tell you that you're doing the wrong thing?

The lesson here is that while technology is great, if you don't use it properly, it'll happily give you wrong answers (


	Applications
Goal: Make sure that you can use your knowledge of trig functions, even when the problem is cleverly hidden in a 'Word Problem' setting.

	11)  Finding the Distance To A Plateau
Suppose that you are headed toward a plateau that is 50 meters high.  If the angle of elevation to the top of the plateau is 25°, how far are you from the base of the plateau?



	12)  Finding the Distance To A Plateau

Suppose that you are headed toward a plateau that is 30 meters high.  If the angle of elevation to the top of the plateau is 20°, how far are you from the base of the plateau?



	13)  Do Problem # 64 in your (4e) textbook






















































































































































































































































































Page 1 / 6

_1126455003.unknown

_1126455368.unknown

_1126455369.unknown

_1126455226.unknown

_1126454936.unknown

