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Pre-Calculus Notes: Chapter6 — Graphs of Tiigonome tric Func tions

Section 1 —Anglesand Radian Me asure

Anglescanbe measured in both degreesand radians. Radian measure isbased on the
cicumference ofa unitcircle (a circle with a radiusof 1).

Sinc e the cicrumference ofthe unitcircle is27,360° =27 radians. kisoften helpfulto
convertbetweendegreesand radians.

Example 1
a. Change 115° to exact(leave 7 in the answer) radian measure.

b. Change —%[ to degrees.

c. Change 215° to exactradian measure.

d. Change 37 to degrees.

Example 2
Use the unitcircle (no calculator) to evaluate.
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Bothdegree and radian measure can be used to calculate arc length and area ofa sector.

Degrees Radians
Arc Iength x°
s = 2
360°
Area ofa Sector x° )
= -7Tr
360°
Example 3
a. Given a centralangle of 1259, find the length ofitsintercepted arc ina circle of radius

7 centimeters. Round to the neare st te nth.

b. A pendulum with length of 1.4 meters swings through an angle 0of30°. How fardoes
the bob atthe end ofthe pendulum travelasit goesfrom left to right?

Example 4

a. Find the area ofa sectorifthe centralangle measures 37” and the radiusofthe circle

is1ll centimeters. Round to the nearest tenth.

b. A sectorhasarea of15 square inchesand centralangle 0f0.2 radians. Find the radius
ofthe circle. Find the arc length ofthe sector.



Section 3 —Graphing Sine and Cosine Func tions

Periodic Function

Perod

Example 1

Detemine ifeach function isperodic.

Ifso, state the period.
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Graphing the Cosine Func tion: y=coséf
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Graphing the Sine Func tion: y=sinf
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Domain: Range:
Maximum: Minimum:
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Graphing the Tangent Func tion: y=tand
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Find sin37 by refeming to the graph ofthe sine func tion.

Example 3
Find the value of € forwhich sin@d =-1 is true.

Example 4
Graph y=sinx for 2r <x<4r.
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Example 5

The graph at the night showsthe average monthly precipitation (in
inc hes) forSeattle, Washington, and San Fancisco, Califomia, with
January represented as 1.

Precdipitation {in.)

L

ModelforSeattle’s precipitation: y=345+ 2.55cos(%t + 0.18)

¥ Months

ModelforSan Francisco’sprecipitation: y= 2.2+2.2c0s[%t—0.41)

a. Whatisthe average precipitation foreach city formonth 13?

b. Which city hasthe greaterfluctuation in precipitation? Explain.

Section 4 —Amplitude and Period of Sne and Cosine Func tions




Ske tc h the following functionson the axesbelow. Setthe window of yourgraphing

calculatorto: xmin= -27,xmax= 27, xscl= %,ymin= -6, ymax=6,yscl=1.

Aftergraphing each equation, fillin the table below.

= 1 :5 1 .
y =sInx y sin x y=%smx

Perod

Minimum

Maximum
Range

y-intercept

x-inte rc e p t(s)

Amplitude




Ske tc h the following functionson the axesbelow. Setthe window of yourgraphing
calculatorto: xmin = —67,xmax= 67,xscl= 7, ymin =-2, ymax =2, yscl= 1.
Aftergraphing each equation, fill in the table below.

y=cosx y=cos2x (xj
¥y =cos 3

Perod

Minimum

Maximum

Range

y-intercept

x-inte rc e p t(s)

Period of Sine

and Cosine
Func tions

Frequency

Determmine the amplitude and period ofeach equation.

Amplitude Period

a.) y= isin(Zx)

b.) y=3cos| =
)y cos(zj

. [
c.) y= SSIH(TJ

d.) y= %cos(3x)




Example 1
Graph each func tion.

a ) ‘
Y =cos—
- >
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Example 2

Write an equation ofthe sine func tion with amplitude 2 and period %




Example 3
A pendulum swingsa totaldistance 0f0.30 meter. The centerpointiszero. Kcompletesa
cycle every 2 seconds.

a. Assuming thatthe pendulum isatthe centerpoint and heading ightatt=0, find an
equation forthe motion ofthe pendulum

b. Determmine the distance from a centeratlsecond, 1.5 seconds, 1.75 seconds, and 2
seconds.
Example 4

The Sears Building in Chicago swaysbackand forth ata vibration frequency ofabout 0.1 Hz.
On average, it sways6 inchesfrom true center. Write an equation ofthe sine function that
representsthisbehavior.

Section 5 —Translations of Sine and Cosine Func tio ns

A horizontaltranslation orshift of a tigonometrc functioniscalled a phase shift.
Given the generalform, y= Acos(k@—c)+h or y= Asin(k@ —c)+h:
Amplitude Period

Phase Shift Ve rtic al Shift

Examples: Grapheachequation.

1. y=cos(0+7) ‘

Amplitude

Perod

Phase Shift

Ve rtic al Shift




2. y=sin(46-r)

Amplitude

Perod

Phase Shift

Ve tic al Shift

3. y=3sinf+2

Amplitude

Perod

Phase Shift

Ve tic al Shift

4. y:2cos(§+7zj—l

Amplitude

Perod

Phase Shift

Ve tic al Shift
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5. y=cos(6+r) ‘

Amplitude

Perod

Phase Shift

Ve tic al Shift

6. y=2cos(«9+%]—3 ‘

Amplitude

Period

Phase Shift

Ve rtic al Shift '

Examples: Use the given information to write an e quation.

7. Write an equation ofa cosine function with amplitude 5, period 27, phase shift %, and

vertic al shift -2.

8. Write an equation ofa sine func tion with ampltude 7, period 37, phase shift 7, and
vertic al shift 7.
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Section 6 —Modeling RealWodd Data with Sinusoid al Func tions

Example 1

An average seated adultbreathesin and outevery 4 seconds. The average minimum
amountofairin the lungsis 0.08 liter, and the average maximum amount ofairin the lungsis
0.82 liter. Suppose the ungshave a minimum amountofairatt=0, where tistime in
seconds.

a. Write a function that modelsthe amount ofairin the lungs.

b. Determine the amountofairin the lungsat5.5 seconds.

Example 2
The tide in a coastalcity peaksevery 11.6 hours. The tide rangesfrom 3.9 metersto 3.3
meters. Suppose thatthe low tide isatt=0, where tistime in hours.

a. Wrte a function that modelsthe height ofthe tide.

b. Detemine the height of the tide at 6.2 hours.

Example 3

The average monthly temperaturesforthe city of Seattle, Washington, are given below.
Write a sinusoidalfunc tion that models the monthly temperatures, using t=1to represent
January.

Jan. Feb. | Mar. Apr. May | June July | Aug. | Sept. | Oct. | Nov. | Dec.

410 44° 470 500 56° 61° 65° 66° 61° 54° 46° 420
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Section 8 —Thigonometric hversesand TheirGraphs

Relation Ordered Pairs Graph Domain Range
¥ = sin x |x, sin x| all real numbers -l=y=1
y = arcsin x [sin x, x| -l=x=1 all real numbers
Relation | Ordered Pairs Domain Range
¥y = cos x [x, cos all real numbers -l=y=1
v = arccos X [eos x, x) -l=x=1 all real numbers
y = tan x [, tan x| all real numbers | all real numbers
w
except 5
where nis an
odd integer
y = arcan x [tan x, x| all real numbers | all real numbers

m
except Eﬂ,

where nis an

odd integer
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Because we wantto focuson a partofthe inverse thatisa function, we detemtmine a
restricted domain forworking with inverses of sine, cosine, and tangent.

- .ﬂ ﬂ - -
¥ = Sinx T E=x=5 —l=y=1
i = gy =2 _1-:: c:i
vy = Arcsin x -l=x=1 T =Y=3
y = Cos x O=x=x —l=y=1
y = Arccos x —l=x=1 O=yvy=nw
v = Tan x o <x< o all real numbers
v = Arctan all real numkbers —% <y %
Examples—Find each value.
. (1 43
1. Arcsin| — 2. Cos 1£ 3. Sin™'0
2 2
. 1 .
4. Arcsin| —— 5. Sin™'| cos = 6. Tan™| sin
2 2 4

7. cos[Arc tan/3 — Are sin?j 8. sin(Tan_ll —Sin_ll)

9. Determine whether Sin-(sin x) = xis true orfalse forallvaluesofx. KFfalse, give a
counterexample.
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