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Unit plan on website has HW assignments for these chapters.
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Right Angle Trig - Review

Geogebra Sketch to Explore
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α = 1 radian

Lots of theories about where 360 degrees came from.  The Babylonians has a 
base 60 number system that may have contributed.  One version of a Mayan 
calendar used 20 cycles of 18 days (360) plus 5 unlucky days!  The Persian 
calendar used 360 days for a year.  Note the connection to hours, minutes and 
seconds - time was initially measured based on astronomical cycles that were 
assumed to be circular.

Roger Cotes is generally credited with defining a new unit of measure.  The 
radian.  It was natural to measure an angle by the length of the arc that it 
subtends.  But that length would be different for different size circles.  Unless, of 
course, you measure the length in "numbers of radii of the given circle".  Thus the 
name "radians".

So how do we convert between the systems?

How many radians (radii) are there in a complete circle?

Distance around a circle is 2πr so:

360 degrees = 2π radians
or 180 degrees = π radians

Try a couple:

Handout Review set
8A #1-4 odd cols, 5 all

RightAngleTrigReview.PDF
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First, some vocabulary

8B #1-4, 7-12 Arc length and sector area

Go through Stat/Prob test



SL1Trig.notebook

5

April 06, 2013

A circle of radius one is one of the most 
fundamental geometric shapes.  It is a 
very effective visual reference for many 
ideas involving trigonometry.

Unit Circle demo

From this we see some important principles:

Try some applications:

This is a more general definition of tangent.

These are more general definitions since they include 
negative values and angles greater than 90 deg.

8C.1 #1b,2a,3,4,5&6*,7bdf,8b,9
8C.2 #1cd,2cd,3bd,4cd,5bd
QB 3,10,13,20

Present 7-10,12,QB 3, 4

Notice that trig functions are not one-to-one!  For example, the sin or cosine of an angle is 
a single value, but there are two angles between 0 and 2π that have a particular sin or 
cosine!
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The most common angles are multiples of 30 or 45 degrees.
These correspond to multiples of π/6 and π/4 radians.

Because they are related to the common 30-60-90 and 45-45-90 triangles, the 
values of the sin and cos functions for these angles should be memorized.

You need to be able to quickly construct a unit circle with exact coordinates, 
degree and radian measures of all angles that are multiples of 30 or 45 
degrees.

b

8C.3: #1-5 & 7 (Multiples of pi/4 & pi/6)
8D: #1&2 (Straight line & tangents)
QB: 27,33,37,45 (IB Practice)

Some results that you may have developed. Don't memorize.  Do understand:

sin(180 - θ) = sinθ cos(180 - θ) = -cosθ

sin(90 - θ) = cosθ cos(90 - θ) = sinθ

sin(-θ) = - sinθ cos(-θ) = cosθ

This is a more general definition of tangent.

These are more general definitions since they include 
negative values and angles greater than 90 deg.

Review of some important results from last time:

θ
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We can use trig to calculate the area of a triangle.  First, consider the acute triangle below:

9A #1-11 Areas of Triangles

We know area to be A = ½ha

But notice that sinC = h/b so h = b sinC
Thus,

A = ½ a b sinC

We call C the included angle between a and b.

What about obtuse triangles?

Again A = ½ha

But now C is obtuse and our right triangle has
an angle of 180∘ - C.

We've already seen that sin(180∘ - C) = sin C = h/b so it's still true that h = b sinC

And, again,
A = ½ a b sinC
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Consider the triangle at right:

Note that h can be computed from ∆ADC or from ∆BDC

Thus b2 - x2 = a2 - (c - x)2 (Pythagorus)

Let's simplify: 
b2 - x2 = a2 - (c2 - 2cx + x2)
b2 - x2 + (c2 - 2cx + x2) = a2

b2 - x2 + c2 - 2cx + x2 = a2

b2 + c2 - 2cx = a2

But trig tells us that x = bcosA (Definition of cos)

Substitute to get b2 + c2 - 2bccosA = a2 The cosine rule

The Law of Cosines (Cosine Rule)

For a triangle with sides of length a, b, & c whose opposite angles are 
given by A, B, & C respectively, the following relationships hold:

Some rearranging gives some other useful forms:

Notice that the angle is the included angle between the two known sides.  If the 
non-included angle is given, the situation is ambiguous as the resulting equation 
will be quadratic, with two potential solutions.

Consider:

62 = 102 + c2 - 2(10)c·cos30˚

36 = 100 + c2 -20c(    )

0 = c2 - 10√3c + 64

So c = 11.98 or 5.34

The good news is that using the cosine rule will make it clear that there are 
multiple solutions because the equation will tell you that!

9B: #1-7 (Cosine Rule)
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We have shown that the area of a triangle can be given as:
½ab•sinC = ½ac•sinB = ½ab•sinC

By multiplying all three expressions by 2 and dividing them all by the product abc

we get the sine rule.

The Law of Sines (Sine Rule)

For a triangle with sides of length a, b, & c whose opposite angles are 
given by A, B, & C respectively, the following relationships hold:

You can use the sine rule to find sides or angles.  Some cases are straightforward.
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The Ambiguous Case of the Law of Sines

When given two sides and a non-included angle, it is possible two have 
one, two or no solutions to the triangle!

You must explore both solutions to sin-1.  Using the cosine rule will help!

Now draw a triangle with a = 3, b = 5 and ∠A = 30° and solve the triangle using the sine 

rule.

Did you draw this?

Did anyone draw this?

The Law of Sines gives you exactly the same 
result!  How can this be?

The answer lies in the fact that there are two angles < 180° that have a sin of 5/6.  
One is 56.44 which your calculator provides.  But the other is 180° - 56.44° = 123.56°.  
So angle B might also be 123.56°!  Now notice the given angle, 30°.  If we add it to 
123.56° we end up less than 180° so there is still 180° - (123.56° + 30°) = 26.47° left 
for angle C.  Thus we have a second solution!
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In problems involving solving triangles, you have three options:
> Try to find right triangles and use definitions
> Use the cosine rule
> Use the sine rule

Often more than one approach can work.  Choose the one that is easiest.

9C.1: #1-2 (Sine Rule - Finding sides)
9C.2: #1-8 (Sine Rule - Ambiguous case)
9D: #2-16 even (Using sin & cos rules)
QB 29,32,39,41,43,46,49,50


