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§6.6 – Graphing Trig Functions
At this point, we're finally ready to plot the trig functions on the xy plane.  
For example, we'll plot  y = Sin(x), 
where x is a real number, and y is the value of Sin (x radians)

(as opposed to the Sin(x°), which would give us different values)

This is a crucial function to understand, in part because it's the first regular, repeating, periodic function, and thus will allow us to create mathematical models of natural phenomena that repeat (mostly) regularly – things that vary by time of day, vary by time of season, ocean waves (and tides), electrical signals, etc, etc.

(Go from the unit circle to the XY plane – graph this by rotating about the circle, and taking θ (in radians) as the X value, and the result (say, of Sine) as the Y value)

Recap on domain, range, period of the function.

<Have the students do this by hand, once for Sine, once for Cosine>

Note: Sine & Cosine are two variations of the 'same' sinusoidal wave- by shifting Cosine to the right by 
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, we end up with the Sine wave.

<Have the students explore transformations via their calculators>

Having done that, and the summary, students should be able to 

Amplitude: Imagine drawing the (co)sine wave so that it wobbles about the X axis (in other words, if it's vertically/horizontally shifted, move it back to (0,0)).  The amount by which the wave rises (which is the same as the amount by which the wave falls) is the amplitude.
In other words, given 
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, the amplitude is 
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Period: The length (along the X axis) it takes for the function to go through one complete cycle.  Generally, given 
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, the period is 
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Let's look at sine, on the unit circle:
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Sin 0° = 0 (there is no Y component)
Sin 30° = 
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Sin 45° = 
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Sin 60° = 
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Sin 90° = 1 
Sin 120° = Sine of the reference angle, 60°, so therefore = Sin 60° = 
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Sin 135° = Sine of the reference angle, 45° ; Sin 45° = 
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Sin 150° = Sine of the reference angle, 30° ; Sin 30° = 
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Sin 180° = 0

Sin 210° = 
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 (same as ref. angle 30°, neg. sign since angle's term. side  is below x axis)

Sin 225° = 
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 (same as ref. angle 45°, neg. sign since angle's term. side  is below x axis)

Sin 240° = 
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(same as ref. angle 60°, neg. sign since angle's term. side  is below x axis)

Sin 270° = -1 (same reasoning as for 90°, except that it's straight down) 

 Sin 300° =
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(same as ref. angle 60°, neg. sign since angle's term. side  is below x axis)

Sin 315° = 
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 (same as ref. angle 45°, neg. sign since angle's term. side  is below x axis)

Sin 330° =  
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 (same as ref. angle 30°, neg. sign since angle's term. side  is below x axis)

Sin 360° = 0 (same reasoning as for 0°, since these two angles are co terminal) 

Let's look at Cosine, on the unit circle:
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Cos  0° = 1 (it's all X component)
Cos 30° = 
[image: image22.wmf]2

3


Cos 45° = 
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Cos 60° = 
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Cos 90° = 0 
Cos 120° = Cos of the reference angle, 60°, so therefore = Cos 60° = 
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Cos 135° = Cose of the reference angle, 45° ; Cos 45° = 
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Cos 150° = Cose of the reference angle, 30° ; Cos 30° = 
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Cos 180° =-1
Cos 210° = 
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 (same as ref. angle 30°, neg. sign Cosce angle's term. side  is below x axis)

Cos 225° = 
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 (same as ref. angle 45°, neg. sign Cosce angle's term. side  is below x axis)

Cos 240° = 
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 (same as ref. angle 60°, neg. sign Cosce angle's term. side  is below x axis)

Cos 270° = 0 (same reasoning as for 90°, except that it's straight down) 

 Cos 300° = 
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 (same as ref. angle 60°, neg. sign Cosce angle's term. side  is below x axis)

Cos 315° = 
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 (same as ref. angle 45°, neg. sign Cosce angle's term. side  is below x axis)

Cos 330° =  
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 (same as ref. angle 30°, neg. sign Cosce angle's term. side  is below x axis)

Cos 360° = 1 (same reasoning as for 0°, Cosce these two angles are co terminal)  
Finding the equation from a graph
Given that you know what effect (in general) each of the variables has, you now get to figure out the exact formula, given a graph (or given some points, which you can then make into a graph)
Generally, you'll want to see one complete cycle, just to be clear how things have changed.

The overall strategy is this: look at the new graph, see how it's different from an unmodified sine/cosine, use that to figure out how the new graph must have been modified.

In general, I'd recommend the following approach:

1. Figure out the vertical stretch/compression
Figure out the lowest & highest y values.  
If the difference between them is different than the difference between the lowest & highest values of a normal sine graph, then it must have been vertically stretched/compressed.  
Figure out how much more (or less) the span is, and set A to be half of that span (difference).
Try out some numbers, to make sure it works.
a. Example: The graph goes as low as 2, and as high as 5, so the span is 3, which is larger than the normal span of 2.  
If we set A to 
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, then check for Sinθ, when θ = 
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, we get y = 1.5.  
When we try θ = 
[image: image36.wmf]2

p

-

, we get y = -1.5.  
The difference between these two is 3, which is what we want

2. Figure out the vertical shift
Knowing the vertical stretch/compression, we can now figure out how much the function has been shifted, vertically.  
Probably the easiest way to do this is figure where the normal, non-stretched function would produce y = zero, figure out where that point has moved to on the new graph, and figure out whether what the value for D must be.  
You can also average the highest and lowest values 
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, but then you end uping having to memorize another formula (


3. Figure out the horizontal stretch/compression
Figure out the how far (on the X axis) it takes for the function to make a complete cycle (how long the period is)
Normally, this is 2π – if the new graph's period is different than this, it must have been changed.  Let's call this new period P.
If you solve for B = 
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, you get the coefficient to use for B
a. Example: Instead of completing a full cycle between 0 & 2π, the graph completes a full cycle between 0  & π.  Therefore, B = 
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, or 2.

4. Figure out the horizontal shift
Knowing the vertical stretch/compression, we can now figure out how much the function has been shifted, horizontally.  Probably the easiest way to do this is to pick a point that's easy to identify (such as the top of a sine curve), figure out where it should be, figure out where it is, and identify how much it's been shifted.  Don't forget to take into account the fact that the graph might be horizontally streched, too!
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