MCR3UI = Unit 5: Trigonometric Functions — Lesson 1 Date:

Graphing the Primary Trigonometric Functions
The graphs of the primary trigonometric functions are periodic. The sine and cosine functions have a distinct

wavelike appearance (often referred to as a sinusoidal wave).

the period is the interval of the independent variable needed for a repeating

action to complete one full cycle (a cycle can begin at any point on the graph) il yamplitude A
¢ the equilibrium axis is the equation of the horizontal line halfway between I 7
the maximum and the minimum value (calculated by finding ln—aLmiI}) l I Perl-wg\l —AK
~ | “minimum T~ T T T
* the amplitude is the distance from the function’s equilibrium axis to either d
the maximum or the minimum value (calculated by finding EZmmin

)

A. The Graph of y = sinx

The sine function can be represented by the set of ordered pairs (x, sinx), where x is an angle in standard position

measured in degrees or radians and x € R. The equation of the sine function is written in the form y = sinx or
f(x) = sinx. Graph the equation y = sinx, where x is an angle between 0 and 2.
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B. The Graph of y = cosx

Graph the equation y = cosx, where x is an angle between 0 and 2.
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C. The Graph of y =tanx —
ek 2

Graph the equation y = tanx, where x is an angle between 0 and 2.
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D. Key Features of Sinusoidal Functions

QT,0)

Sketch the graphs of y = sinx, y = cosx, and y = tanx and fill in the following tables on the interval 0<x < 2. For this
unit, we will use the y-values of 0, 1 and —1 to plot the key points for each curve.
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Use the grids on the following page to sketch y =sinx, y = cosx, and y = tanx on the interval -2r < x <2x.
Where tanx is undefined, draw and label vertical asymptotes! Memorize these graphs!!
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Stretches and Reflections of Periodic Functions

Like other functions, the stretches and reflections of sine and cosine functions can be summarized as follows:

Transformations

Transformed Function

Effect on y =sinx or y =cos x

Vertical Reflection y=asinx . 0 <0. th hi tically reflected in th .

and Vertical Stretch y=acosx a <0, the graph is vertically reflected in the x-axis.
e If |a| > 1, the graph is vertically expanded by a factor of |a|.
. If0< |a| < 1, the graph is vertically compressed by a factor of |a|.
*  The point (x, y) on y = f(x) becomes the point (x, ay) on y = a f(x).
*  The AMPLITUDE of the function is A = |a].

Horizontal Reflection y =sin kx . . )

and Horizontal Stretch V= cos kx If k <0, the graph is reflected in the y-axis.

. If |k| > 1, the graph is horizontally compressed by a factor of m .
o 1
. If0< |k| <1, the graph is horizontally expanded by a factor of —

K

1
*  The point (x, y) on y = f(x) becomes the point ( zx, y) ony = f(kx) .

o 2w 360°
*  The PERIOD of the functionisP = — = ——
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A. Sketch the following using transformations on y = sin x:
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C. Determine the equations for the following a) sine and b) cosine functions:
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D. Graph each function for one cycle and state the domain and range for your graph.
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HW: p. 374-376 # 2, 4 and 5(equations only, no graphs), 6, 7b, 8a, 9cd, 12 (no graphs)
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Translations of Periodic Functions

For the functions y = sin(x —d) + ¢ and y = cos(x — d) + ¢, d represents a phase shift (or horizontal translation) and ¢
represents a vertical translation.

Transformation | Transformed Function | Effect on y =sin x or y =cos x
Horizontal y = sin (x—d) If d > 0, the graph is horizontally translated right |d| units.
Translation y = cos (x—d)

If d < 0, the graph is horizontally translated left |d| units.
The PHASE SHIFT of the function is: P.S. = |d| units right if d >0

or P.S.=|d| unitsleftifd <0

Vertical y=sinx+c If ¢ >0, the graph is vertically translated up |c| units

Translation y=Ccosx+c . . .
If € < 0, the graph is vertically translated down |c| units

The VERTICAL TRANSLATION of the function is: V.T. = |c| units up if ¢ >0
or V.T.= || units downif c <0

The equation of the equilibrium axisis y=c.

A. Graph the function y = sin x for one cycle. Then graph the following using transformations on y = sin x:
y=sinx+1  (xy)—(_X , Yl ) a=d ; p=ZM ; ps=NDNQ; V.T=1_L,LV1H—M1D.
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B. Graph the function y = cos x for one cycle. Then graph the following using transformations on y = cos x:
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Graph each function for one cycle. State the domain and range of the cycle

a) y=-3sin (x+%)

b)y=c052(x—%)—1
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E. Write an equation for the function in the formy =asin k(x—d)+c or y=a cos k(x—d) + c P——
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a) sine function: A=1; P=4m; P.S.= % left ; V.T. = none
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b) cosine function: A=4; P= %; P.S. =none; V.T.=up3
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HW: p. 387-388 # 1 and 2 (even parts), 3ab, 4ade, 5, 6, 9



