Appendix D: Trigonometry
Angles. Angles can be measured in degrees or radians.
Everything in most calculus classes will be done in radians.
The angle given by a complete revolution contains 360°, or 27 radians, i.e. 360° = 2 rad.
Hence,

7 rad = 180"

_ 180\* ., 7
lrad = ( - ),\l = lgolad,
\

EXAMPLE 1. Convert —315° to radians.

and

3
—315 = -5 17 = -8 T

"

EXAMPLE 2. Convert ‘3'6—" to degrees.

20
_g_(n-_rau! = G—W-AMA: TL-(‘39§°= 5}7-\/845 = |50°
() qr ‘W/
\

6 6
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For basic angles we have the following table (Know it!)

Degree |0 | 30 | 45 | 60 | 90 | 180 | 270 | 360

|

S

>[4
=

Radians | 0

Six trigonometric functions and how they relate to each other

COS T SIN T
Sin T CoS T 1
tanx = cotxr = — ==
COS T SIN T tan x
1 1
secr = CECT = —
CcOS T SN T
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For an acute angle # all the trig functions can be defined as ratios of sides of a right triangle:
—————
———

OPPOS ite Oﬁ;@m,sé

(&N C)‘:S oLent
adj opp
cosl = — sinf =
hyp hyp
opp ad]
tanf = —— cotd = —
adj opp
h}-’p h}.-'p
secl = — cscld = ——
ad] opp

Title : Jan 17-11:09 PM (Page 3 of 16)




Pythagorean Theorem

C*r=a + -

R
C = \\O:L'*‘D'L
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The exact trigonometric ratios for certain angles can be read from the following two special

triangles.
|
A
e (
ul K76 \E
A
. 1 T T \a
OPP Sin — = —— sin — = — in— =22
yp. "y V2 6 2 "3 2
m 1 w ™
cOs I = E COSs = % CcOS § = %J\
T i 1 3 m
tan — = tan—- = ——=—= tan— =
4 3 3 3 3
™ T\T\XE
\ 0 \ Y \—,: ‘ 2 1 >
SN (@ | & @ H
' 1© /
con {\ \ > \@ - 2
tan
Sin L 3 Con = — E
> 2 ! =y
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Using of unit circle

Sin o = Sin C“T‘ot) = — Sin (QtF) = — Sin(—o) odd Lunction
Cohd= b (~d) = = Cop (T-d) = = Cos AN) evtn fundon
tond= M _ don(ain) = — ton (w-J) =- ban(-d)

Cobd. ode) funchon,
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EXAMPLE 3. Evaluate each of the following:

( 5'T: Sm ‘“"' "'\ SmW = ‘\i

6 /
Bt sw - L
(b) sin ( {; ) ==~ O'n < .
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cos _Amy L”" ~,_‘_
() ( 3)/__ il oL
00’:2")(\' Coh(x), 1€ CoH |5 even function
- D
/ ~ $!n(’¥) _ _ﬁ
(e) tan (-7) = ~ bom & = - o

Lan (~X\=-{N‘7‘) e tan is odd {Q“C‘H‘Dh
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2
EXAMPLE 4. [fsinf = 3 and 0 < 8 < w/2, find the other five trigonometric functions of 6.

0 is acuie
- °PFr _ 2
3 o Sina—_“%-s
<) ad) = .r\‘ S o"'-:. 3‘-3"=‘~5
{s no
P,
\\\zg 3
‘\_’ opp P! Mg--‘—-:ﬁ
= L= — =
= —}.. W9=\—=}-
Sec © =~ G S = 2
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=
sin .
Know these identities /) - : \- Sin ®

\ sin?@ + cos’6 =1 ) tanZ +1 = sec? #

_-’ sin 26 = 2sinfcosé c0s26 = 2cos?h — 1

: ; 1
cos® 0 = =(1 + cos 26) sin® 0 = 5(1 — cos 26)

o] —

EXAMPLE 5. Find all values of x in the interval [0, 27| such that

(a) sin2r = cosz
2 Sinx CdX = ) X
Q sinx X - @ X =O
wx(gS\'nX ) =90
oR. 238imx=1=0

Con* =0 X
SinXx= =~
=T 3
X=3, %3 “‘L .
K=
 ® w —
An Swer-. ?)%w%as—} ©€> ¢
(b) sinx:g no Solution becamse

-\ g simx | for all x,
3 -
and E ¢. ‘.. \a‘]
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T ¢Y<o
b

! &
EXAMPLE 6. Ifsecy = 1 where ety cvaluate sin 2y.

Sin &‘a, = S{V“QS Cary = &

W\ - 5 a
__Q,_:)QM d
Se,c‘a—c,\a r d\s

1.02)=-
5 U3
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Graphs of the trig functions

e y=-sinzc
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® Yy =COS5T
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e y=tanx
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EXAMPLE 7. Graph the following functions: e == \‘ = si'\ X

T : I
(a) f(z) =sin(z + ) Shift Wt a distinee y

Y0 3 ‘A:K(HC\ s\\:glr H\xqu\n y= € (%)
a dislance C w
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(b) f(:z:):2—c-.osr=.(dx*1 ’ ,,

:2« ‘éﬁ =R -':1
2 >
Wy —HX S —wWwxt )
reflect . ,
ahouk the Shifk WP L‘ Lunitg
X- axi$
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