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TRIGONOMETRY LESSON 4

y2)0:k40 8 AMPLITUDE

The fi rsf sfep in Iedl'lllrlg how fo graph frlgoqonzefrlc furlchons is fo Ioolg at ﬂle bas:c
sine & cosine graphs. Make special note of the differences and similarities between them.

Memorize these graphs, as they serve the basis for the rest of this unit.

y = siné@ y = COsé

Similarities:
e Look at the y-axis. Both graphs have a maximum at 1, and a minimum at -1.
e Look at the x-axis. Both graphs start at 0 and end at 2x.
(One complete revolution of the unit circle)
e The midline for each graph is aty = 0.

Differences:
o Notice how the sine pattern looks like a wave, while the cosine pattern looks

How to graph in degree mode:
X min = 0

Click MODE on your calculator, then select “degree” X max = 360

Set up your window using the window settings on the right. X scl = 90
You will adjust them later for more complicated graphs. i

. . . Y min = -1
Degree mode is a practical way of graphing. All values
will be given in degrees, so it is easy (now that you have memorized the Y max = 1
unit circle) to immediately convert from degrees to radian fractions. Yscl=1
Degree graphs are primarily used for basic drawing of trig functions. )

How to graph in radian mode:

X min =0
Click MODE on your calculator, then select “radian” X max = 2«

Use the window settings on the right X scl=xn/2

When you try to get results from your calculator, all angle answers will Y min = -1
be given as decimal radians. This can be inconvenient, since most Y max = 1
answers expected of you will be either degrees or radian fractions. il
Radian graphs are primarily used for application questions.
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TRIGONOMETRY LESSON 4

PART I AMPLITUDE

Amplitude of 6 units

The amplitude is the number you multiply all y-values by to do a vertical strefch.

Black: y = 1.5sin6
Grey: y = sinf

:This formula j

is useful in
application
questions
where a
graph is hard

: to read. :
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TRIGONOMETRY LESSON 4

PART I AMPLITUDE

Coeffi c:em‘s w:fh a nzagmfude greater ﬂzatl one will sfrefclz the graph, malgllzg it faller
Coefficients with a magnitude less than one will compress the graph, making it shorfer.
1

=§cose

Grey: y = siné Grey: y = cos/
Black: y = 3sind

Black: y = %cose

If there is a negative sign in front of a trig function, this will flip the graph upside down in
addition fo whatever strefch is required. 1

y = -3siné y=-,cosd

Grey: y = siné T
Black: y = -3sin¢ rey:y = cosl.()
Black: y= —ECOSG

Y

Terminology Alert
The term amplitude is defined as the
absolute value of the coefficient.
For y = -3sing, we would say “the graph
has an amplitude of 3, and is reflected in
the x-axis.” It would be incorrect to say
“the graph has an amplitude of -3.”
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TRIGONOMETRY LESSON 4

PART I AMPLITUDE

6)
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TRIGONOMETRY LESSON 4

ParTl AMPLITUDE

3 Answers:
1)

5) y = 2.5sin¢
6) y = 2coség
7) y =-0.25c0s¢

3§ 8)y=-1.5sine
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TRIGONOMETRY LESSON 4

PART II VERTIC’AL TRANSLA TIO]V

Grey: y = sinéd
Black: y = sind +3

Grey: y = cosé
Black: y = cosé- 5

There is an equation you can use for finding the equation of the midline:

From the graph in Example 2: (y = cosé-5),
The minimum is -6 and the maximum is -4.
_ min + max b“ 6+(-4) -10
bh y = =] = - 5
2 2
Using the formula on the graph verifies that
the midline equation isy = -5

|
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TRIGONOMETRY LESSON 4

PART II VERTIC’AL TRA]VSLA TIO]V
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TRIGONOMETRY LESSON 4

PART Il VERTICAL TRANSLATION

5)y:sin9—5
6)y =cosf+ 3
7)y =sing

8)y=cose+%
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TRIGONOMETRY LESSON 4
PART III GRAPHI/VG A /UVD D
We w:II tzow II{ f frl graplzs w:ﬂz ﬂze fornz .. aln 9 + d |

”a” is the letter used to represent amplitude.
“d” is the letter used to represent vertical translation.

When doing the transformation, we should follow a particular order.
First apply the amplitude, then the vertical translation.

Example 1: Graphy = 2cosé + 1

=2 0
: y = 2cos

Example 2: Graph y = —%sine -1

Step 1:y = siné

I’RINCIP[B OI-' MA'I'I-IEMA'I'IC! 12 EXP[AIN!D'

www.mathl2.com 151



TRIGONOMETRY LESSON 4

PART III GRAPHI}VG A /UVD 4

1 .
y = 3sinf + 1 | y=-5sind+ 1
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TRIGONOMETRY LESSON 4

DPART Il GRABHING A AND D

3 Answers:

5)y =-sind- 5
6)y =2cosf+ 3

§ 7)y=,sing- 2
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