TRIGONOMETRIC FUNCTIONS

Chapter 8
Degrees Radians sin g cos ( tan cot ( sec q cscq
0° 0 0 Undefined 1 Undefined
30° p/6 112 Jar NEY: V3 24313 2
45° pl4 22 V212 1 1 V2 V2
60° p/3 VB 12 3 V3 2 24313
90° p/2 1 0 Undefined 0 Undefined 1
120° 2pi3 NEY AR 3 NEY: 2 V313
135° 3p/4 22 NPY 1 1 2 V2
150° 5p/6 112 e A3 3 24313 2
180° p 0 - 0 Undefined -1 Undefined
210° 7pl6 12 Ny NEY: V3 24313 2
225° 5p/4 N2 NPy 1 1 2 2
240° 4pl3 32 172 J3 J3n 2 24313
270° 3p/2 -1 0 Undefined 0 Undefined -1
300° 5p/3 A3 112 3 VBV 2 24313
315° 7pl4 22 NEY 51 1 V2 2
330° 11p/6 172 NEY: 313 3 24313 2
360° 2p 0 0 Undefined 1 Undefined
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p _ Half angle formulas:
Radian measure: s1p20 1°=-—=radians o, 1 1
180 SURCESS (1- cos2q) cos’q = > (1+ cos2q)
. 180°
lradian =

Reduction formulas:
sin(-g)=-sing cos(- q) = cosq tan(- q) = - tang
sin(q) =- sin(q - p) cos(q) =- cos(q- p) tan(q) = tan(q- p)

The six trigonometric functions:

. opp vy hyp r 1
sng=——-== csc —=—
q hyp r - opp Yy sing
_ad _x _fyp_r_ 1
S e T A= T X cosq
: . 1
tanq:o—ppzlzan q:ﬂ—ﬁ_—
adj x cosq opp Yy tanqg

Sum or difference of two angles:
sin(axb) =sinacosb *cosasinb
cos(a+ b) =cosacosb¥sinasinb

tana+tanb
tan(a+b) = — o 2
1F¥tanatanb
Double angle formulas: tan2q = Zt;amzq
1- tan"q
sin2q = 2sinqcosq cos2q =2cos’q- 1
cos2q =1- 2sin’q c0s2q=00s°q- sin’q
Pythagorean Identities: sng+cos’q=1

tan®q+1=sec’q cot’q+1=csc’q

sn q N /1— cosq Cosg: /1+cosq
2 2 2 2
tan q_ /1 cosq _ sinqg 1- cosq
2 “Vi1+cosq 1+cosq  sing

Sum and product formulas:
sinacosb = Z[sin(a+b)+sin(a- b)]

cosasinb = Z[sin(a+b)- sin(a- b)]
cosacosb = 1[cos(a +b)+cos(a- b)]
sinasinb = Z[cos(a- b)- cos(a +b)]
sina+sinb=2sin(%2) cog(%?)
sina- sinb=2cog%%)sin(%2)
cosa + cosb = 2 cog%52) cog %)
cosa- cosh=- 2sin(22)sin(2)

Law of cosines: a’=pb?+c?- 2bc cosA

where A is the angle of a scalene triangle opposite side
a.



Limits of trigopnometric functions: s.2pss4 Definition of inverse trigonometric functions:

lim Snx =1 lim ﬂ:o y =arcsin x , iff siny =x y = arccosy, iff cosy = x
x®0 X x®0 X
-1Ex £1 _PgyegP  -1£x£1 O£y £p
2 2

Integration Formulaspsss,es,7zsDifferentiation Formulas pass.e v Y
. d
¢sinudu=- cosu+C S (sinu) =u tosu %A___ —Ix

X
R . d )
Ocosudu=sinu+C d—(cosu)z-utlsmu \ T

X } } X 2
(pecudu=Injsecu+tany +C -1 1 \
A 2 d 2 S 1% }
Osec’udu=tanu+C d—(tanu)zutlsec u 2 _1

X
N d
Oecutanudu=secu+C J(SGCU) =ulsecu tanu y =arctanx , iff tany = x y = arccotx , iff coty = x
~ = - ¥ <X<¥ -B< <B - ¥ <Xx<¥ O<vy<

=- + +

Oescudu=- Infescu+cotu +C 5 <Y<5 y<p

d y y
Apsc? =- + —(cotu) = - u Gesc? il
Qesc”udu cotu+C dx( u)=-u u 5 .

(‘J;scucotudu=- cscu+C dd—(cscu)=-u(12:scu cotu \ 7r
X s
: : : } x 2
danudu = - Injcosu/ +C d—[arcsin ul= ue -2 -1 1 2
dx 1-u? —%

¢rotudu=Insinu +C d—[arccosu]= Ll 2 ] 1 2
dx 1- 4?2
u d ut y = arcsecy, iff secy = x y =arcesex, iff cscy =x
07 arcsin—+C —T arctan u] =
vaZ- a dx 1+u? Ix|* 1 T ES PeveP yig
0EYyEp, Yy y Y
. du -larctanE+C d—[arccotu]= -u¢ ‘ 2 2 2
O 273 a dx 1+u? ‘
L du —arcsecM+C d—[arc secu]= _ut I %""
Ol e a o e | 3 .
nt e e e ————————- t } } } x
d_jnuq:: u +C, nt-1 d—[arc CSCU]ZLG: 2 -1 | 2
n+1 dx |u| uZ-1 i
2 -1 12 2

The Power Rule with Trigonometric Functions:

Inverse Properties: s.spsst
If-1£Ex £1and - p/2£ y£p/2, then

sin @rcsinX) =x and arcsin (siny) =y
If - p/2<y<p/2,then
tan @rctanx) =x and arctan (tany) =y
If|x|£1and O£ y<p/2 or p/2<y£p, then
sec (arcsecX) =x and arcsec (secy) =y

d d
d—(sin3 x)= d—(sin x)? = 3(sinx )®cosx = 3sin®x cosx
X X

Newton's Method is used to approximate the zeros of a
function. Set up a table as follows: s3ps4s

n x, f(x,) f&x ) ff(({;”)) xn-ff(({;”))
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