Lecture 28: Section 4.5
Graphs of Sine and Cosine Functions

Period of sine and cosine
Amplitude of sine and cosine
Horizontal translation - phase shift

Vertical translations
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The Graph of y =sinz
Domain: (—00,0‘3) {as X-VALOLE YOO WAJIT
¥ Range: [-117
Period: 21 (STARTS REPEATING THE (NCLE AFTER 271)

The key points in one period:
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The Graph of y = cosx

Domain: (-2,) AN X-JALE YOU WANT |

Range: (=1, 1)
Period: 29
The key points in one period:
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Checkpoint: Lecture 28, problem 1
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Amplitude for Functions y = asinx and

Y = aCcoSxT /

. .
Def. The amplitude of y = asinx and y =

a cos x represents half the distance between the max-
imum and minimum values of the function and is
given by

CAmphtude

maximum value - minimum value
)

NOTE:

1. If |a] > 1, the curve is stretched vertically, and if
la| < 1, the curve is shrunk vertically.

2. The range is [—a, al. I 4=5in(x)
1. 3:—ELSEO(X)
L.
ex. Graphy = -sinx FLoT BAcH
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MOLTIPLY /. y=coslx)

=\IALVE
EAQH \IBE:'/}Z Lq 2 3___- 2 COS(X)

ex. Graphy= —2cosz 3.4y =-2CO(X)

Amp. = |-2]=2 I"Az‘ - ?N
Oot: Amp = 2 (-
Mp.= 2-(-2) _ i—_z
2

-

POMALNY: (-°) &)

Ao : [.1,7_]

Checkpoint: Lecture 28, problem 2

L28 - 5

Y



Period for Functions y = asin(bz) and

y = a cos(bx)
The period of y = asin(bx) and y = acos(bx) is
given by
Y=Sin X HAS A NORMAL & |\MPOETAAIT !
PERIOD AY X (OES From . 2m
0 O T Period = Y NEW PERAIOD
bx =0 )aOtmMAL START
x=0 where b is a positive real number.
4
bx=2m  NORMAL E~D PEYl-z—,E =T _ N
/ el J
x=2r ¥ NOTE: csinlx) [ NG
o ERA

1. If 0 < b < 1, the period of y = asin(bx) is greater
than 27 and represents a horizontal stretching of the
graph y = asin .

2. If b > 1, the period of y = asin(bz) is less than
27 and represents a horizontal shrinking of the graph
Yy = asin.

21
Per = =2
3:3(0(?%) 3
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ex. Find the amplitude and period of each function,
and sketch its graph.  AmP = |H|= "4
Pee = 2L = 200
b

3
1) y = 4 cos(3x)

1+
T _In T T L * 1{— LI‘]"\" |n T T o
3 3
- U 21
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X=0 ¢NEW START X1 0 [ Wl /5 | e | 23
UIx= 21 Y : S B © 9
NOLMAL — —

X= 2T ) NEW Eyp VoVUALOES ! N | ) T
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AmP = |-1]=72

PERIOD = 2T . 2.2 - Y7
Y2

0

/

Y

NEW START : x|O |1T |2Tf|31r|'-lrr
tlolafelz]
-2 o)
X=0 0 (@
NEW EoD: O | o - o)
_Lx :ZTr /
T NVALUES FOR Y= 3in (x)
x=

Checkpoint: Lecture 28, problem 3
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Horizontal Translations 7% PHASE SHIFT

y = asin(bx) y = asin(bx — ¢)
Amplitude = lal A= |al
Period p= % p=4ac
b b

One cycle | 0 <br <27 0<br—c<2m

Q<< &L L o< ur+c

BRI B <

f(\)EusrA,zT Troew

NOTE: The graph of y = asin(bx) is shifted by END
g units to get the graph of (?: a sin(bx < cﬂ. The

number g is called the phase shift.

MIOS
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ex. Find the amplitude, period and Phase shift. of

each function, and sketch its graph. {
AMP = I;,l._}’_ Periop= €T =2 -7+ PpPs.= &
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AMP. = l%] = -::i PERiOn: 2L . 2T 2 A2y

V2
PHASE. SHIFT=
[ ° T." _C’_. - _n- -
Vertical Translations - ,/—/z‘- I 7— =T
2

ex. Find the amplitude, period and phase shift of

3
y=1+ 5 Sin (% + g), and sketch its graph.

[. GRAPH 3-.;5:4(& +I)
2 smﬁ't\ 3 %m( 7)

VP ,7—0 GET
j /‘l"}-Sm( .,.7T




ex. Asa wave passes by an offshore piling, the height
of the water is modeled by the function

h(t) = 3 cos (%t)

where h(t) is the height in feet above mean sea level
at time ¢ seconds.

1) Find the period of the wave.

PERIOD = T = ar 1o =t&o sr:cooos\
L, | T .

Jio

2) Find the wave height, that is, the vertical distance
between the trough and the crest of the wave.

Flub AmpPLITUDE /-u);-

AOD DOUBLE IT
AP = 323

= 2(3) = GFT
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