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Trig functions are examples of periodic functions because they repeat.   All periodic 

functions have certain common characteristics.

The sine wave is a common term for a periodic function.  But not all periodic 

functions are sine waves or even trig functions.
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Beginning on a new page in your notebook, record the important information and 

draw a sketch, labelling the key values.

Leave several blank pages in your notebook after this one as we will come back to this 

problem.

We'll start with the question of "How high off the ground is the diver when the radius to 

his platform makes an angle of θ with the horizontal?"  How does his height change as θ

changes?  Write h as a function of θ.

50 ft

15 ft

θ

In our example, the angle θ depends on time so we can think of the sine curve as a 

function of time rather than as a function of an angle.  Write θ as a function of t.

Now write h as a function of t.

GSP Demo

h(t) = 65 + 50sinθ

How would this function change if the Ferris Wheel were larger or smaller?

The coefficient multiplying the sin function controls the amplitude or height 

of the function.

More generally, we can think of the sine function as a function of any input 

variable, say x.

How would this function change if the Ferris Wheel were spinning faster?

The coefficient multiplying the variable inside the sin function controls the 

period of the function.

10A: #2,3 (Periodic behavior)

10B.1: #1,3,4,6 (The sine curve)

Geogebra Trig Tracers
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Back to our ferris wheel.  The function was:

What does the 65 represent?  It is the value of the principle axis.

What would happen if we increased or decreased the height of the center of the 

ferris wheel?

Transformations of the Sine function

y = asin(bx) the parameters a and b control the

amplitude and period of the sine curve.

Notice that a and b multiply

That is, if f(x) = sin(x), we explored g(x) = a•f(bx

Recall from our work with transformations that:

multiplied by a function represents a vertical scale (stretch or compress)

multiplied by the argument of a function represents a horizontal scale.

GSP Demo

A value added to a function represents a vertical shift or offset.

Finally, consider what would happen if the ferris wheel was at the top at t = 0.

At t = 0, we want to use sin(   ).  Notice that we need to add 10 seconds to all the 

times.

Again, recall from our work with transformations:

A value added to the argument of a function represents a horizontal or phase shift.

The General Sine Function

Geogebra

Note the subtle difference between asin b(x - c) and asin(bx - c)
Different books & problems do it differently.  Need to watch out.  In the first 
case, the sine wave starts (is at the beginning of a new cycle) at x = c.  In 
the other, it starts at x = c/b.  You generally know when the cycle is 
supposed to start so put the parentheses in the place that makes it easiest 
to understand.
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Some periodic phenomena can be modeled with a sine curve.  Examples:

The height of a tide over several days

The number of hours of daylight over a year

The average temperature over a year

To use a sine curve as a model, you need to find four parameters:

The amplitude of the phenomenon

The offset of the phenomenon

The period of the phenomenon = duration of one complete cycle

The phase of the phenomenon

Then construct the function:

y = asin(b(t - c) + d with

a = the amplitude of the phenomenon = (max - min)/2

d = the offset of the phenomenon = (min + max)/2

b = 2π/period

c =  a value such that when t = 0 the value of the function is correct

10B.2: #1def,2,3,4bdfhj (Xforms of sine)

10C: #1-5 (Modeling with sine)

QB #63,78 (a-c), 8 (a-d)

t = 10 is the start of a new cycle so...

Summary
To find a trig function that fits cyclical data, you must identify the 
four parameters:

Amplitude = vertical stretch
Frequency (or period) =  horizontal stretch
Phase = horizontal shift
Offset (principal axis) = vertical shift
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One can describe all the same transformations for the cosine function.  However, 
since cosine is just a phase shift of sine, we generally use the sine function in our 
models.

Let's look at the cosine function next:

10D: #1ghijkl,2-4 (Graphs of cosine)

Present #1-5 all
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Let's look at the tangent function next:

Can you predict what tan(3x) would look like?

Where would the asymptotes be?

Quiz: Graph something like the following:
1. 2cos(x - π/4) + 3
2. sin(3x)

10E.1: #1dh,2 (Simple tangent)

10E.2: #1,2(predict, then graph),3 (Tangent transformations)

QB: #6,11,18,21,25,28 (Graphs)
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10F: #1-2,3-6 3rd col, 7,8 (General Trig functions)
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Trig functions often arise in equations.  A simple example is:

cos(θ) = ½

The obvious solution is θ =   .  Try your calculator.  It will say     (or  60˚)

But we know that there are other solutions!  For example, θ =

In general trig equations can have an infinite number of solutions unless the 

domain is specified.  If not specified, you must represent all solutions!

We write the general solution as    with k∈Z

More complex trig equations: Graphical solutions
Sometimes you can solve a trig equation by reading from a graph.

Read the values from the graph.

Use a ruler to draw clean lines to the axes.

Solutions using technology
One way to solve trig equations is to use a graphing calculator.

Graph the expressions on each side of the "=" sign.

Use CALC/INTERSECT to find the intersections which are the solutions

Don't forget to restrict yourself to the domain given or describe the complete 

solution set.

Unless otherwise specified, trig equations are assumed to use radians for 

the variables!

10G.1: #1-4 (Trig equations from graphs)

10G.2: #1-2 (Trig equations w/calculator)

10G.3: #1,2bdfhj,4-6 (Trig equations analytically)

QB: #31,34,35,40,47,48,59 (Graphs)

It can get triggy.....so pay attention!

Verbal go-round on 10F
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No real new ideas here, we'll explore how we can use trig functions to model real 

world ideas.
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When working with trig functions in equations, you need to know how to manipulate them.  

Since sinθ, cosθ, etc. are real numbers, you treat them just as you would a variable.

For example:

sinθ + sinθ = 2sinθ

5sinθ - 12sinθ = -7sinθ

5sinθ - xsinθ = (5 - x)sinθ

(5sinθ)(4sinθ) = 20sin2θ etc.

But notice that:

sinθ + sin2θ ≠ sin3θ we don't add or multiply the argument of the functions.

sinθ + cosθ cannot be simplified further

sin(θ + t) ≠ sinθ + sin(t) the "function" does not "distribute".  

sinx means sin of x, not sin times x (think about it - what is sin without an argument?

A relationship that is always true is called an identity.  There are many trig identities 

that allow you to simplify, rearrange, and ultimately solve equations.  You need to learn 

the main ones and make use of them.  Knowing which to use when takes practice and 

experience. (aka doing HW with an eye to the meaning and connections).  Perhaps the 

most fundamental and useful trig identity is

10H: #1-5 (Trig models)

10I.1: #1-4 (Simplify sums)

QB: #62,64,66,70,71,72 (Graphs)
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ings get more interesting, of course.  In many cases our old friend factoring
can help us.

Continued - 10.I.2 - more complex manipulations

Big deal.  Why would we ever want to factor trig expressions?  Well, besides the 
sheer fun of it, sometimes it enables you to simplify things:

10I.2: #1-3 (Factor trig)

QB: #16,36 (Equations)
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Double Angle Formulae

Let's look at trig functions of double angles.  Consider an isosceles triangle:

Since d2 sinα cosα = ½ d2 sin(2α) we can cancel the d2 and multiply both sides by 

two to get: 

sin(2α) = 2sinα cosα

What about cosine? Not so straightforward.  But we can get there from looking at 

the sum or difference of two angles.

Let's see how we can use these.

This formula, and the corresponding one for sin(A + B) are exceptionally useful.  

But for some reason, they are not included in the Math SL syllabus.  However, we 

can use it to find a formula that is in the SL formula, the double angle formula for 

cosine.  To do this let the two angles A and B be the same in the above:

cos(A + A) = cos(2A) = cosAcosA - sinAsinA = cos2A - sin2A

Making use of the Pythagorean Identity, we have the following useful forms:

10J: #1-9 (Double angle formulae)

QB: #26,51 (Double angle)
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for k∈ Z

Example : a) cos2α - sin2α b) tan2α - 3tanα + 2

(cosα + sinα)(cosα - sinα) (tanα + 1)(tanα + 2)

Know your tools - various formulas to:
> Change from sin to cos (shifts of π/2)
>
> 2 sin2x or cos2x to cos(2x)
> 2 2

> -π/2 

>

> -π/2 

Sometimes we encounter trig functions in equations that are in a quadratic 

form.  Consider, for example:

10K: #1-2 (Trig in quad form)

QB: #7,30,42,52,76 (Quadratic form)


