Unit 2 - The Trigonometric Functions - Classwor k
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Given arighttriangle with oneof theanglesnamed ”, and thesides of thetriangle relativeto " named
opposte, adjacent, and hypoenuse (picture ontheleft) , we definethe6 trig fundionsto be

TheBadc Trig Definitions

the sine function sin” = _Opposite. the cosecant functiogsc’ = M(
hypotenuse opposite

the cosine function cos’ = _adjacent the secant function sec¢ = M
hypotenuse adjacent

the tangent functiontan” = me the cotangent functiaot” = ache_nt
adjacent opposite

Given arighttriangle with oneof theanglesnamed " with " in standad postion, and thesides of thetriangle
relativeto " named x, y, andr. (picture ontheright) , we definethe 6 trig fundionsto be

the sine function sinx= Y the cosecant functiogsc’ = r
r y
the cosine function cos’ = > the secant function se¢ ="
r X
the tangent functiontan” = Y the cotangent functiorot” = X
X y

The Pythagorean theorem ties these variable togethery® = 72

YouMUST, MUST, MUST know the abovethoroughly, insdeand out, backwardsand forward, and can
never forget it. It mug be pat of you. Expect quizzes every day for theimmediate future to test whether you
know these definitions Youwill findtha if youlearn them now, this section will beinaredibly easy. If you
learn them and immediately forget them, you will struggle throughoutthis course.

A goodway to remember the basic definitionsis to remember theterms SOH-CAH-TOA. Sine= Opposte,
Hypotenuse, E Cosine= Adjacent, HypotenusE. Tangent DOpposte, Adjacent. For theother trig fundions
(called the co-fundiong, Sinegoes with Cosecant (S goes with C), Cognegoes with Secant (C goeswith S),
and the other fundionsboth use the wordstangent.

Findly, remember tha thereisno such thingassine Sinedoesn@®exist by itself. Itis sin” or sin” or sinx.
Every trig fundionisafundion of an angle. The angle must be present.
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Example 1) Let P beapoint onthetermind sideof 6. Draw a picture andfindthe6 trig fundionsof ".

a) P(34) b) P(158)

o) P(5.2) d) P(17)

e P(LY) ) P(w/E,w/?)

Quadrant Angles:

L et@ examinethetrig fundionsif point P is notin thefirst quadrant. Let@ make a chart of the signsof x, y, and
r in al of the quadrants and thus the signsof thetrig fundionsin those quadrants. (r is aways postive)

Il IV

A goodway to remember thisistheterm: A-S-T-C. It saysthequadrantsin which the 3 basic trig functionsare
postive: (All DSnebCosnebTangent)
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When we draw pictures of trig fundionsin quadrants other than quadrant I, thetriangleis aways drawn to the

x-axis. Theangleingdethetriangle will be called thereference angle. It is defined at the acute angle formed by
thetermind sideof 6 andthehorizonta axis.

Example 2) Let P beapointonthetermind sideof ". Draw apicture showing thereference angle andfind the
6 trig fundionsof ".

a) P("8.6) b) P(7," 24)

0 P(*2,2) d) P("],w/i_%)

Example 3) We can begiven information aboutonetrig fundion and ask aboutthe others. Draw a picture.

a) If sin” :%,” in quadrant I, find cos” and tan". b) If cos” =

(SR

,"in quadrant IV, find sin” and tan".

¢) If tan” =3,” in quadrant Ill,find cos" andcsc"”. d) If csc” :g, find cos’ and cot.
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Example 4) Inwha quadrant(s) is

a) sin” >0 and cos <0 b) sec’ <0 and cot <0

c) csc’ <0 and cos >0 d) all trig functions are negativ

Trig functions of quadrant angles:

Thepicture bd ow shows quadrant angles: Choo a point for each quadrant angle, determinex, y, and r, and
determineall six trig fundionsfor those angles: Note tha angles can bein degrees or in radians

90°

Oi(or0)  Point(__,_) C{or ) Point(__,_ )
X = y = r = X = y r =

180° 0° .
sinj=__ cscPp=_ sing3=__ cschj =
coj=__  secPp=__ cos9&  secO=_
tanOj=__ co0j=__ tan90j = cot9p=__

270°

180; (or !) Point(_,_) 279 (or ) Pomt _)
X= y = r = X= : =
sinl8Gj = cst80=_ sin27iO:_ cch(Z. =
cod8G = set80=_ COoS27%0=__ sec20i=__
tanl8G = cot8G =_ tan270;=__ cot27p=__

Example 5) Calculate thefollowing withoutlooking at the chart above

6tan180 + 3csc27G
" 2sedj

a) 5sin90; " 12cosl80; b)

" 6sinE " 5¢cot90;
d) 2 .
3cos0" (3co)

¢) (4sin90; " 2c0270; " 5)

Domain and Rangeof trig functions:
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Domain: We can take thesin and cosne of any angle . But since tan” = Y andcot” = 5, we have to worry

X y
aboutangleswherey = o0orx=0. x =0 aongthey-axis so we cannottake thetangent of 90° or 270°. y=0
alongthex-axis so we cannottake the cotangent of 0i or18Gi. For thecsc fundionwe have to be concerned
aboutangleswherey = 0 (0i or180;.) andfor the sec fundion, we have to be concerned aboutangles where x =
0 (90i or270G).

Range Since we knowthé trig fundionsare based on the picture bdow and tha in any righttriangle,

. . : maller
r > xandr >y, r mus always bethelarger sde So since sin” =Y SI
r arger

, we find that therangeof the

sine(and cogne) fundionsmug belessthan (or equd to) 1. Andsince csc” = Y = Iarglclar
r smaller

, therangeof the

cosecant (and secant) fundionsmug be greater than (or equd to) 1. Since tan” ==, wefindthat thereisno
X

restriction on thevalues of thetangent function and cotangent fundions This can be summarized by thetable
ontheright:

x

Domain: Range
y sin” : all real numbers -1#y#1 or[-1,1]
cos” :all real numbers -1#y#lor[-1,]
x ' tan" ;" $90;,:" $ 270 all real numbers ()P/q%)
csc” " $0j,: " $180; y#&ory' Lor(-%-1( [L%
sec” :" $90;,:" $270 y#&lory" 1or(-°/q-1]( [L%)
cot”:" $0j,: " $180; all real numbers @I%,-l]( [J,O/c)

Special Triangles:

Y ou mug know therelationghip of sidesin both 30; " 60; " 90; and45; " 45; " 90; triangles.

[

V3 1

Ina30i" 60; " 90;, theratio of sidesis 1" \/:_% 2 Ina 45°" 45°" 90°, theratio of sidesis 1" 1" JE

So, complete the chart:
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" sinf cos"’ tan” csc” sec’ cot”

" ! O/
0 pr

-F

19
60 pr 5,

The Special (Friendly) Angles

Any multiple of 30j,45; or 60; iscongdered a specia angle (or aquadrant angle) and we can computetrig
fundionsof these angles. A) Draw it. B) Establish the quadrant andfill in the signsof the sides remembering
ASTC. C) Findthereference angle (which will be 30j,45; or 60j) D) Itisoneof thespecia angles above
Determinethelengthsof the sides (thesignsare waiting for you). E) Find thetrig fundionsof these angles.

" Radians | Drawing Reference | sin” | cos9 | tan” | csof | sed | cot”
angle

120

135

150

210

225ij

240,

300

315

330

Example 6) Calculate each of thefollowing expressions Do notlook at thechart onthe previouspageasyou
will nothaveit in an exam. Asyou did, draw a picture which will hdp youto calculate thevalues of trig
expressions Labd thepicturein case you haveto useit agan.
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a) 8sin30; " 6coH0; b) —2tar’150; + 4cot*300;

¢) sin®315i +cos’ 315; d) (4sin15Q +cos24G)’
n H AT 2

o 5an90. 2cosl 20 H (ZcotS—n—sinzﬁ)
"5sin90;j + 2cosl2G

Co-terminal Angles:

So far, our angles have al been between 0j and 360;. What about angles outsdetha range? We will find that
since 360; represents onefull rotation, tha when we take atrig fundion of an angle greater than 360G, the
reference angle is the same as the angle created when subtracted 360; from theorigind angle. So we can make
thisclam. We may add or subtract any multiple of 360G (2!) to any angle andthetrig fundionsof tha angle
remain thesame. Nottha we are not saying theangle remainsthe same; 100; and 460 are clearly different
angles, but sin10G; =sin46Q

Example 7) For each angle given, find the angle between 0i and 360 which is co-termind and then find the
signs of thetrig fundionsof tha angle.

" Co-termind sing cos’ tan” csc” sec” cot”
angle
(between
0i and 360)

400

850;

1275

" 2373

"721%

g

3
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Unit 2 - The Trigonometr ic Functions - Homewor k

1. Let P beapointonthetermind sideof ”. Draw a picture showing thereference angle andfindthe6 trig
fundionsof 6.

) Pli29) v P(s019
0 P(L2) d) P(s,ﬁ)

) p(-8.-9 ) P{L-3

g) P(6."V13) h) P("V2,"2)

2. Given information aboutonetrig fundion, find other trig fundions

a) If tan” :% in quadrant I find cos” andsin”. b) If c036=73,6 in quadrant 1V.find sinf and tané.
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c) If sin” :g in quadrant Il,find sec” andcot”. d) If sec” :#g,” in quadrant Ill,find sin” and tan”.

e) If tan” =#5,” in quadrant 1V find sin” andsec’. f) If cos” :% and sirf <0, find sin” and tarf.

15

g) If sec” :g, find sin"” and tan". h) If tan” :?, find sin” and cos.

3. Inwha quadrantis

a) sin” >0and cos <0 b) csc” >0 and cot <0

c) sec’ <0 and tarf <0 d) csc” <0 and co$ <0

4. Findthevalueof thefollowing (do notlook at the chart Bmake a small picture and calculate the values)

a) 5sin90; " 7cosl80; b) 4sedj + 7csc270G;
_ # 3 &
c) sin*180; + co<180; d) ?cotE +3sec'(
e) coD;isin27G " cos270; sinOi f) (sin270i " sed)i)(sin270i +sec0i)
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5. For each statement, determinewhether or notit is Possible (P) or Impossible (1).

a) sin” =#5 b) tan” +1=3.7¢
C) 2cos’ +5.5=4 d) sin” +cot#=8
€) csc” +sin#=.5 f) sin” +cos#=2

6. Findthevalue of thefollowing (do notlook at the chart Bmake a small picture and calculate the values)

a) 6sin30; " 4cosl50; b) 8sin60; " 4sin300;

c) (4tan120;)(8cos225) d) 6sin315; +8tan135;

g 8CSS0 f) —2c0225 — 4cot315 +3
cot330G

g) sin*225; - cog 225; h) cos$630; " csc(" 30);
$ " " 12 4

) gin—#4cosz— i cog T _cs@ ™
Y% 6 3 % 4 6

7. Foreachvalueof " determinethe co-termind angle and the signsof thetrig fundionsof tha angle.

" Co-termind sin” cos’ tan " csc” sec” cot”
angle
(between
0i and 360)

700
1525
" 485
2.5
"20#

7
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