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Math 20 – Pre-Calculus
Chapter 2
Name:__________________
Class:___________________

	Trigonometry
	General Outcome:
Develop trigonometric reasoning



	Specific Outcomes
	Achievement Indicators:

The following set of indicators may be used to determine whether students have met the corresponding specific outcome

	Demonstrate an understanding of angles in standard position 
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	1.1 Sketch an angle in standard position, given the measure of the angle

1.2 Determine the reference angle for an angle in standard position

1.3 Explain, using examples, how to determine the angles form 
[image: image2.wmf]0360

to

oo

 that have the same reference angle as a given angle

1.4 Illustrated, using some examples, that any angle from 
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 is the reflection in the x-axis and/or the y-axis of its reference angle

1.5 Determine the quadrant in which a given angle in standard position terminates

1.6 Draw an angle in standard position given any point 
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1.7 Illustrate, using examples, that the points 
[image: image5.wmf](

)

,

Pxy

, 
[image: image6.wmf](

)

,

Pxy

-

, 
[image: image7.wmf](

)

,

Pxy

--

, and 
[image: image8.wmf](

)

,

Pxy

-

 are points on the terminal sides of angles in standard position that have the same reference angle



	Solve problems, using the three primary trig ratios for angles from 
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 in standard position
	2.1 Determine, using Pythagorean Theorem or the distance formula, the distance from the origin to point 
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 on the terminal arm of an angle 

2.2 Determine the value of 
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 given any point 
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2.3 Determine, without the use of technology, the value of 
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2.4 Determine the sign of a given trigonometric ratio for a  given angle, without the use of technology

2.5 Solve, for all values of 
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, an equation of the form 
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 , and an equation of the form 
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 is a real number

2.6 Determine the exact value of the sine, cosine or tangent of a given angle with a reference angle of 
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2.7 Describe the patterns in and among the values of the sine, cosine and tangent ratios for angles from 
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2.8 Sketch a diagram to represent a problem

2.9 Solve a contextual problem, using trigonometric ratios



	Solve problems, using the cosine law and sine law, including the ambiguous case
	3.1  Sketch a diagram to represent a problem that involves a triangle without a right angle

3.2 Solve, using primary trig ratios, a triangle that is not a right triangle

3.3 Explain the steps in a given proof of the sine law or cosine law

3.4 Sketch a diagram and solve a problem, using the cosine law

3.5 Sketch a diagram and solve a problem, using the sine law

3.6 Describe and explain situations in which a problem may have no solution, one solution or two solutions.




Big Ideas:

Students will understand …

· Angles in a circle can be expressed in a variety of ways. 

· Primary trigonometric ratios and Pythagorean Theorem only work for right triangles, while the sine and cosine law will work for all triangles.

· Each primary trigonometric ratio is positive in two quadrants and negative in two quadrants between 0o and 360o (CAST).

· Special triangles are useful for determining exact value of trigonometric ratios with reference angles 0, 30o, 45o and 60o.

2.1  Angles in Standard Position
Review of Trigonometry

Pythagorean Theorem:
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Primary Trigonometric Ratios

[image: image91.wmf]24

o









[image: image33.wmf]sin

opposite

hypotenuse

q

=










[image: image34.wmf]cos

adjacent

hypotenuse

q

=










[image: image35.wmf]tan

opposite

adjacent

q

=


Example

“Solve” the following triangles.  Please round sides to nearest tenth and angles to the nearest degree.
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Note

To calculate the value of an angle, use 2nd function then the sin, cos or tan key.

Example

Find the missing angle in each scenario. Round angles to the nearest degree.
a.  







b.  
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Example

Write the three primary trig ratios as exact values for angle
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Angles in Standard Position
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Terminology

Initial Arm:

Terminal Arm:
Angle in Standard Position (Rotational Angle):
 Principal Angle:
Example
Sketch the angle in standard position.
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a.  135˚






b.  210˚





c.  - 320˚






d.  270˚
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Reference Angles 
Reference angle:
Quadrant I




Quadrant II


Quadrant III




Quadrant IV

Example
Sketch the angle in standard position and find the reference angle.

a.  75˚






b.  282˚






c.  -118˚





d.  150˚


e. 180˚





f.  270˚





Example
Given the following reference angle and quadrant, sketch the angle and give the principal angle.

a.  28˚ Quadrant I




b.  47˚ Quadrant II






c.  18˚
 Quadrant III



d.  70˚ Quadrant IV

e. 90˚
Between Quadrant III & IV

f.  0˚ Between Quadrant II & III






Homework

Textbook Page 83 # 1-7, 11, 13
2.2  Cast Rule/Special Triangles/Quadrantal Angles/Equations
Part 1: Cast Rule and Special Triangles

Cast Rule Investiagation

Plot each of the following points which lie on the terminal arm in appropriate quadrants and determine the trig ratio of sin, cos and tan for each.

M (8, 15)    A(-8, 15)   T(-8, -15)   H(8, -15)


Note

CAST Rule


Example 

The point P(-3, 4) lies on the terminal arm of an angle, 
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Example

The point (-7, -5) is on the terminal arm of angle 
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 in standard position.  Write the three trig ratios for 
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Example

Angle A terminates in the second  quadrant with 
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, determine the exact value of tan A.

Example

If 
[image: image45.wmf]3

tan

25

q

=

 and 
[image: image46.wmf]cos0

q

<

, then determine the exact value of 
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Special Triangle 
For angles of  30˚, 45˚, and 60˚, you can determine the exact values of trig ratios.

Exact values . . . numbers that are not approximations . . . integers, fractions, radicals are all examples of exact values.




We can summarize these results in a chart.

	Angle
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Example

Determine the exact value of each

(a)
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(b)  
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(c)
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(d)  
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Homework

Textbook Page 96 # 1-8, 11- 13

2.2  Cast Rule/Special Triangles/Quadrantal Angles/Equations
Part II: Quadrantals & Solving Trig Equations

Quadrantal Angles 




We can summarize these results in a chart.

	Angle
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Example

Find the exact value of

a.  
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b.  
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c.  
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Example

Solve  the following if 
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a.  
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b. 
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d.  
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e.  
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f. 
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g. 
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h. 
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Summary  . .. how to find the principle angle once you know the reference angle.

Quadrant I




Quadrant II


Quadrant III




Quadrant IV


Homework

Textbook Page 97 # 9, 13-16, 29
2.3 Sine Law
(
Used when we have a non-right angle triangle where we are given at least one “set” of information-an angle and its opposite side


Steps to using Sine Law

1. Draw a diagram if one is not provided.  Fill in all given information.

2. Make a list of all angles and sides.

3. Identify whether the triangle is a right angle triangle.  If not, continue…

4. Look for a “set” (an angle with a corresponding side).

5. Substitute values into the formula, using only two ratios at once.

6. Cross multiply to solve for unknown information

Example
Find the length of side d, rounded to the nearest tenth.

Example
Solve the following triangle.


Example
A triangular park measures 162 m along one side.  Find the lengths of the other two sides, rounded to the nearest tenth, if they form angles of 32º and 63º with the first side.

Homework

Textbook Page 108 # 1 – 5, 10 - 13
2.3 Sine Law
Part II:  Ambiguous Case

If you are given the measure of two angles and one side (ASA) there is only one possible triangle solution.
When given two sides and an angle opposite one of those sides (SSA), there are three possible outcomes.
Investigation 1
Using the dotted line, draw a connecting line of length 3 cm where the angle between them is 30o. Calculate the shortest distance to construct a triangle.

What length would the height have to be to not draw a full triangle?
Using the triangle and height calculated above, draw a non-right triangle.
What length would the side opposite the angle given have to be, in order to draw an obtuse triangle?

Investigation 2
Given an angle of 120o and an adjacent side with length of 3cm, attempt to draw the following:
Scenario 1 – side opposite 120o is greater than 3 cm

Scenario 2 – side opposite 120o is equal to 3 cm
Scenario 3 – side opposite 120o is less than 3 cm
Summary
The ambiguous case of the Sine Law may occur when you are given 2 sides and an angle opposite one of the sides. 
For the ambiguous case in 
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For the ambiguous case in 
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Example #1

Solve 
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, q = 40.5 cm, and r =35.2 cm.


Homework

Textbook Page 108 # 6, 8, 9 

2.4 Cosine Law
( We use the cosine law if we are given two sides and a contained angle OR if you are given all three sides and asked to find one or all of the angles


Steps to using Cosine Law

1. Draw a diagram if not provided.  Fill in all known information.

2. Make a list of all angles and sides.

3. Identify whether the triangle is a right angle triangle.  If not, continue…

4. Look for “set”, an angle and matching side.   If none, continue…
5. Determine whether you are trying to find the length of a side or size of an angle.
6. Put values into the appropriate formula, solve for the unknown value/s.
Example 

A person in a lighthouse, at point L, is watching two ships. Given that the angle between the light house to two ships is 68(, calculate the distance between the two ships, rounded to the nearest tenth of a km.

Example 
In triangle ABC, angle A is 36(, side b is 35 m and side c is 45 m.  

Find the length of side a, rounded to the nearest tenth of a metre.

Example 
Given triangle GHI, solve for the largest angle, 

rounded to the nearest degree.  

Example
Lareina has lost her purse in the mall. She lost it somewhere between Safeway and The Bay. The distance from Safeway to the Bay is 450 steps. The distance from Lareina to Safeway is 620 steps and to The Bay is 740 steps. What is the angle, to the nearest degree, from where Lareina is standing?




Homework

Textbook Page 119 # 1 – 6, 10 – 12, 17, 19, 20
hypotenuse





b





a





c





oppositee





adjacent





� EMBED Equation.DSMT4  ���





13 cm











� EMBED Equation.DSMT4  ���











5 cm





� EMBED Equation.DSMT4  ���





11 cm





7 cm





� EMBED Equation.DSMT4  ���





9 cm





5 cm





Quadrant 2





Quadrant 1





Quadrant 3





Quadrant 4





� EMBED Equation.DSMT4  ���





y-axis





x-axis





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Sine Law:
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Cosine Law:


To find the length of a side:	OR	To find the measure of an angle:
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