6.5 Trig Functions

6.5 Trigonometric Functions

Get Started
“This graph shows how the nember of & Flight in Iqaluit varics
throughaut the year.

s of Daylight par Doy for gt
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Apprensinuanedy hone many hers of daglight are there on the longest day

of the yea?
re
'y 21 hous
p o benurs af dalight are there on the shesten day
of the year? 3
4 heurs
%
Why ls It reasonahile . expect this partern ta repeat annasliyt
Q annual orbit areund the sun
Construct Understanding

Use graghing technology:
Graph the fumctien p = a sin 2 for different integer values af a
i does the graph of ¢ = a sin x change as the valoe of o
changes?

What remaing the same?
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Palnt Bfocs , sn ) lles om the unle ciscle
©F i the terminal arm of an angle,
 radians, in standard pasition.

Far a central angle in the unit circle, the radian
sncasare of the angle i the length of the arc
that subtends the angle, which i a real
smmber. S, radians can be wsed to define
trignnemetric functions of a real narber

Trigonometric Functions

Far amy real namber

+ 3= sinxls thevalne of the slne ratia for an angle messaring
5 madians

+ 3 = e x is the value of the eogine ragio foe an agle meaaring
£ radians

+ y = tan x i the valus of the tangent ratia for an angle measuring
% madians

A fumetion T in regular o domnaln lsa
periodic function. The length of cach irterval, or eyele, messared alang
the horizantal axia ia called the period of the fanction.

The sine fanctin, y = sin x, is a periadic function with perind 2m.
TTTT ¥

A

‘The domain of the sine function is:x= K
‘The zetos are: @, 2, £2m, . .3 that i, the xeras have the form br, ke T

The function has a masimium valuc of | and a minimem valoe of 1.
So,the rangeis =1 =y = |
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The cosine function, = <os &, is a periodic function with period 2.

i R

A‘II

The domain af he cosine function is: s = R

= 3w
Thercron are: &3, 27 i that i, the zesos have the farm
(k40T keZ
The functian has a maximum valae of 1 and 3 minknum value of — 1,
S, thee range i —1 = p = 1
Functicms whose graphs heve the same shape as y = sinxor p = cax
are simusnidal fanctions. A sinussidal fanerion has @ mavimum vahue
and a minimum value th 7 the lire of the
graph; this i she horizonesd line thet is halfway hetswoen the marinam




The functian has a maximum valoe of 1 and 3 minknum value of — 1,
S, thee range s —1 = p = 1

Functicns whose graphs heve the same shape as p = sin xor p = coax
are simusnidal fnctions. A simusaical fanction has @ mavimum vahue
and a mini idi the cenre line of the

y hetweeen the mainmm

points and the minimum points. The -nfnsinnmdd.u.l fanction
is the|

THINK FURTHER

you

v vl of 3 sl e s rangeT

Transformations can he applied 1 the graph of a trignsometric
fanction:

+ horirontal stresches or compressioms

+ wertical strenches or compressions

+ veflectioms in haorizanal and vertical axes

* horirontal transdations

* wertical translations
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Example 1 Determining the Amplitude of 8

Triganomatric Function

Determine the amplitude of the graph of each function.

1. Detaming the amplnude of the 1.
graph of exch furction. a) p=deosx b} p = —gsinx
apy=dsnx
By = g SOLUTION

8} Thegraph of y = 3 cos xis the image after the graph of § = cosx

% gmplitude svertical et has been sreiched verticaly by a factoe of 3.

co Theamplitude f p = cos x s 1.

nalways post Sa, the amplitude of 5 = 3 canxin 3.
2 b) ‘The graph of y = —} ain x is the image after the graph of y = sinx
o) 3 b4 . - g .

by a fuctar of 3

s,
“The surplivaile of p = sin 28 1.
5o, the amplitude of y = — sinx g,

Giraphing technalogy can be used 1

erify the amplinades in Fxarmple | A A

For parth,y = =} sinsc 1V 7
THINK FURTHER The y-coordinat: of & by by
Uss the ust cirel to axplain i pait i 0.5
why the period of the graph of b mngisap with periad 1,
y=tnzism

Ray

Ik it

The graph has sspenpiotes with equations s = £3.5% = £25, .3
darnain of the targent Fanction i« 77, where « s an odd iteger
The nerns are 0, =, 2, .. that &, the 2eras have the form km, ko 2
Thie function has o maximam ar mininum vahes, 50 its graph has no
smplimude ‘The range of the fanction is y < B

516 | Chaptar & Wigancmatry DOROTCOMY. 0P
Datarmining tha Pariod of a
Triganametric Function
| Chack Your Understanding |
Determine the period of cach fanctioe.
@) ymsnic  Bye-cwir  dp-tm} 2« Sukniie he paied o mack
Ay =msee bp=unds
soLuTION Gy -snf
a) The graph af y = sin 2x i the image efter the graph of y = sinx
kas been campressed horisomtally by 2 fectar of 3. A divide the. period
So, the pericd af y = sin Zeis § the period ofy = sinz the coefficient of x
The periad of p = sin 2x i Ji2m) = = peried of sino i3 28
b} The graph af y = coa i the image aster the graph of y = cos.x of eosa s 2n
hnmmummmw.mmg. of fonx & 1T
s, the period af y = coadx i the period of y = cos =
o, the perind af y ,.‘st“’ ¥ u‘)?ﬁ_ﬁ
The period of ¢ = cosx in3(2m) = 39 b 3
© The graph of p = tan is the image after the graph ofy = tan x DL I
bas been stretehed horizontally by o factor of 6. 2f3 "z
Sio, the period afy = tan i1 & times the peviod of y = tenx, N
= peried €)= {
The period of p = tan § is 6w /1
Graphing technalegy can be sed ta
check the perinds in Eoanple 2. r } /
¥arparte,p = tand lr(
Far the tangent function, sdjacent 3 wal ‘\_/ i
seros Indscate the period.

e zevn b3 0, the et zemo i 65, 38 shown

The results af Example 2 can be generalined.

Period of a Trigonometric Function

E
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The results of Esample 2 can be generalined.

Period of a Trigonometric Function
‘The period afy = sin brandy = con brie 35, b 0
‘The period af y = tan bele g, b = 0
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Consider the Fanctions y = sinx and y = .'m(\——?l
2

JF El
ki E 3

4 I A
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The graph afy = sin fx — —::] is congrusent ta the graph of = sin £,
bat i buas b eramalated 5 unts right,

1n general, the graph of 3 = sin (= — 2 s the image after the graph af
7 = sinx has heen trnslased ¢ ales horimntaliy; this distance ls the
phase shift of the fancrics,

Exampls 3 Datarmining the Phase Shift of a

Trigonametric Function
Chack Your Understanding
3. ) Detemine the piase a) Determig the phase it of the farction = tanx J
shif o the fanciion
b} Sketch graphs of y = tanzandy = muﬁr+1]farn EFEE.S
yeonfe-g)
b) Seech gapte of y - cosx F—
wipcafe o | o) compuey = unfe+5)
s dn wili  y=tmfe=3
% The phaseshiftin: =5 - phase shlﬂ- is negatfve |F3m|>h moves

b) Giraph p = tan x, then trenslate the geaph § units loft o cbesinthe 124
¥: f(X‘-I) graphafy = mn(\'+7:].
= translation 1 unit b
right ;’ o
y* cos(x- ¢ ) ]

-5 Transladmn un.h B 7 i
r-gh* |
wifh: X ' -yt
= phase shith z y-tux
+ - L
B oy o
[ — S AN
lﬁmu!yhgmmm-umo{uu@qh
of a Sinusoldal Function
| creck Your Understanding |

Describe haw the graph of sach fancrian below relates ta the graph of
¥ = cowx Then, an the same grid, sketch the graphs of p = coswand 4 Descride how the grogh of

cach function bebonw, for 0 = & = 2o Ild!f\nﬂimbdmr.llms
o v the gragh ol § = sin s,

a) = tanex b) y = coa2v g y=coex—2 Then, an e same grid,
skutch he graghs oy = 5
R — ared each function belaw, for
Ihe graph of y = 2 cos x is the image after the graph of G3rsie mpidudes3
a) The graph of y = 2 ens xia the image srapl 3 y= 3anx &verhical streteh

¥ = coa.x bas been stretched vertically by a factor af 2.
o graph = 2 cosx for points an the graph of y = cos.x,

ression

bY y = sindw & hor'zentn

‘mualtiply each y-coardinste by 2. gy=shx+3 perio
b} The graph of y = cos 2 is the image after the graph of LY
¥ = cou.x has heen compressed barizoutally by a factar of §. Tronslatfon 3 unite up

T graph ¥ = cos 2 for points an the graph of y = coa, divide
cach x-coardinate by 2.
) Thegraphof p = conx — 1 is the image after the graph of
¥ = go x bas been translated 2 unies dono.
Togragh y = cosx = 2, move cach paint an y = cosx

2 anits dawn.
Pt yodems
1T i e L
I 1 P = amax
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simx

Fainx

sinx + 3
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