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The Graph of the Cosine Function

The cosine function also has period 27r. We proceed as we did with the sine function

Table 7 by constructing Table 7, which lists some points on the graph of y = cos x,
— 0 = x = 2. As the table shows, the graph of y = cos x,0 = x = 24, begins at the
x y = cosx_ (x,y) o
0 1 0, 1) point (0, 1). As x increases from 0 to 5 to m, the value of y decreases from 1 to 0 to
3
il 1 (Z l) —1; as x increases from 7 to 777- to 21, the value of y increases from —1to 0 to 1. As
3 2 22
before, plot the points in Table 7 to get one period or cycle of the graph. See
L i Figure 48.
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57 1 571 A more complete graph of y = cos x is obtained by contmulng the graph in
3 2 52 each direction, as shown in Figure 49.
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Finding the Amplitude and Period of a Sinusoidal Function

Determine the amplitude and period of y = 3 sin(4x).
P ————————

Comparing y = 3sin(4x) to y = Asin(wx), we find that A = 3 and o = 4. From
equation (1),
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Step 1: Determine the amplitude
and period of the sinusoidal function.

H"ra y = 3sin(4x) using key points. ,
—_ T 4_ 4 m}w-a.‘n .
/
= —
Comparing y = 3sin(4x) to y = Asin(wx), we see that A = 3 and w = 4, so the

2 2
amplitude is |A| = 3 and the period is f = Tﬂ =

the graph of y = 3 sin(4x) will lie between —3 and 3 on the y-axis. Because the

g. Because the amplitude is 3,

period is %, one cycle will begin at x = 0 and end at x = %

2T

Step 2: Divide the interval ’VO,

(0]
into four subintervals of the same
length.

Divide the interval {O, %} into four subintervals, each of length % + 4 = 1 as

follows: 8

{ ‘n'} {77 T 17'] {‘n’ 17] {‘n’ T 77] [77' 3 | [317 37 77'} [377' 77'}

055 | [5eeig e = | o T el = T il Toe

8 88 8 8 4 44 8 4 81 8" 8 8 8’ 24
T 377

The endpoints of the subintervals are 0 g’ FUry

o
—2‘1 These values represent the
x-coordinates of the five key points on the graph.

400 CHAPTERG Trigonometric Functions

Step 3: Use the endpoints of these
subintervals to obtain five key points
on the graph.

COMMENT We could also obtain the five
key points by evaluating y = 3 sin(4x)
at each value of x. E

Step 4: Plot the five key points and
draw a sinusoidal graph to obtain
the graph of one cycle. Extend the
graph in each direction to make it
complete.

Figure 57

To obtain the y-coordinates of the five key points of y = 3 sin(4x), multiply the
y-coordinates of the five key points for y = sin x in Figure 56(a) by A = 3.The five

key points are
oo (72) (39) (5-) (59)
‘ ) 8’ 4’ 8’ 2’
¢

Plot the five key points obtained in Step 3 and fill in the graph of the sine
curve as shown in Figure 57(a). Extend the graph in each direction to obtain the
complete graph shown in Figure 57(b). Notice that additional key points appear

every g radian.
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SUMMARY  Steps for Graphing a Sinusoidal Function of the Form y = A sin(cwx) or
y = A cos(wx) Using Key Points

Ster 1: Determine the amplitude and period of the sinusoidal function.

Step 2: Divide the interval {O, %’T] into four subintervals of the same length.

Step 3: Use the endpoints of these subintervals to obtain five key points on the graph.

Ster 4: Plot the five key points and draw a sinusoidal graph to obtain the graph of one cycle. Extend the graph in
each direction to make it complete.
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( EXAMPLE 6 |

Solution

Figure 58

Graphing a Sinusoidal Function Using Key Points

Graphy =2 sin(— gx> using key points.

Since the sine function is odd, we can use the equivalent form:

y=—-2 sin(%x)

SteP 1: Comparing y = —2 sin<§x> to y = Asin(wx), we find that A = —2 and
2 2
W= g.The amplitude is |A| = |—2| =2, and the period is T = S ?"T -4
w
2

SECTION 6.4 Graphs of the Sine and Cosine Functions 401

The graphofy = —2 sin(Zx) will lie between —2 and 2 on the y-axis. One

cycle will begin at x = 0 and end at x = 4.

StEP 2: Divide the interval [0, 4] into four subintervals, each of length 4 + 4 = 1.

St

x-coordinate 2nd x-coordinate 3rd x-coordinate 4th x-coordinate

The x-coordinates of the five key points are

0 0+1=1 1+1=2 2+1=3 3+1=4

x-coordinate

ks

StEP 3: Since y = —2 sin( 5 x), multiply the y-coordinates of the five key points in

Figure 56(a) by A = —2.The five key points on the graph are
(0,0) (1,-2) (2,0) (3,2) (4.0

StEP 4: Plot these five points and fill in the graph of the sine function as shown in

Figure 58(a). Extend the graph in each direction to obtain Figure 58(b).

(a) (b) y = 2sin (=T x)



[ EXAMPLE 8 ) Finding an Equation for a Sinusoidal Graph

Find an equation for the graph shown in Figure 60.

Figure 60 y
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Solution  The graph has the characteristics of a cosine function. Do you see why? The maximum
value, 3, occurs at x = 0.So we view the equation as a cosine function y = A cos(wx)

2
with A = 3 and period 7 = 1. Then U 1,50 w = 2. The cosine function whose
graph is given in Figure 60 is s

y = Acos(wx) = 3 cos(2mx)

@ |/Check: Graph Y| = 3 cos(27x) and compare the result with Figure 60. .J

SECTION 6.4 Graphs of the Sine and Cosine Functions 403

[ EXAMPLE 9 ] Finding an Equation for a Sinusoidal Graph

Find an equation for the graph shown in Figure 61.

Figure 61 y

A VI

Period |

Solution  The graph is sinusoidal, with amplitude |A| = 2. The period is 4, so j’n’ =4 or
w = % Since the graph passes through the origin, it is easier to view the equatior

as a sine function,” but notice that the graph is actually the reflection of a sin

function about the x-axis (since the graph is decreasing near the origin). Thi 435

requires that A = —2.The sine function whose graph is given in Figure 61 is —
159

; = —2sinl &
y = Asin(wx) = 251n(2x) S



