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XX =Trigonometric Identities

1. Simplify the trigonometric expression.
a) sin xcot x

sec’ x—1
sec’ x
secd -1
1-cosé

e)

g) tan® &cos’ 6+ cot? @sin’

2. Verify the identity.
a) (1+sin@)(1-sin @) =cos” &

1 1
C) —— ————=5ecXx—CosXx
COSX Secx
2
sec” x
e) +tanx =
tan x tan x

g) sin® ¢ —sin® ¢ = cos” ¢ —cos* ¢

i 1+sind cosé@

+ ——=2sect
cosd 1+sin@
=2
k) 1- sin” =C0Sd
1+cosé
m) 1+cosH_1—cos€ _ descOcotd

1-cosé 1+cosé
tan  —cot .
0 M:gnzﬂ_coszﬂ
tan g +cot S
cosa—cosﬂ+ sina-sing

- - =0
sing+sin#  cosa +Cos
A3 3
sin® @ +cos” 4 .
—— =1-sinfcosd
sin@+cosé
N2 2
sin“ 7 —Cos .
i ! W:SInzl//
1-cot’ vy
COS X
w) tan x + —— =SecX

1+sin X

b) sec xcot xsin x
d) cot? x—csc? x

cos@ sind
f) —+—
secd cscd

sin@ N cosd
1-tand 1-cotd

h)

b) sind+cosé@cotd =cscoH
tan® 6
secd

f) (secd+tanf)(secd—tand) =1

d) =secH—cosd

sin@tan @

1-cosd
. sec/d-1 1-cosd

secO+1 1+cosé
| cscd —secd
cscdsecd

—-1=secd

=co0s@-sind

n) secdcsco(tan &+ cotd)=sec’ & +csc’ 4

1 N 1 _
cosg+1 secp+1
1-cosé
1+cosé

p)

= (cscd-cot8)°

tan X +tany

t)
cotx+coty

=tanxtany

v) (tan@+ coté?)2 =sec” 6 +csc’ 0

cosd
1-siné@

=sec@d+tand
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(2sin® 9—1)2
sin*@—cos* @
cotd :csc9+1
cscfd-1  cotd
bb) (tana +tan B)(1—cota cot B)+(cota +cot 8)(1-tan tan 3)

cc) (sinx—tanx)(cosx—cotx)=(cosx—1)(sinx—1)

y) =1-2cos* @ z) sec* @ —tan* §=1+2tan* 0@

aa)

0

dd) 1+cos@+siné —secd+tand

1+cos@—-sing
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ANSWERS

i — Qi COSX _ P _ _1 cosxej _
1. a) sinxcot x =sin X< = cos x b) secxcot xsin X = _—Xsinx =1
1 17c052x
sec?X=1 _ cos’x _ _ _cos’x_ _ 1—cos®x cos’x _ 2y _ein?
C) e e e s P =1-c0s" x=sin“ X
d) COtz X—CSC2 X = cos’x _ _1 _ cos’x-1 _ =sin’x _ -1
sinx  sin?x sin? x sin? x
1 L-cos0 . .
secd—1 __ cos — __Cos — 1 — cosé singd __ 2 2 —
e) 1-cos® — 1—0%56 - l—coZH T cos® sect f) seco + cscd cos” @ +sin“ 6 =1

g) tan® #cos’ 6+ cot® fcsc? § =2 cos? 6+ Lsin” § =sin® @ +cos’ f =1

h) £+ 5 = g S0 — e S st
2. a) LS =(1+sin®)(1-sing)=1-sin* @ =cos’ @ = RS
— qj — Qi cosd _ sinf+cos’0 _ 1 _
b) LS =sin@+cos@cotd =sin @+ cosH <28 = el — L — csc o

C) LS = —L-=secx———=secx—cosx=RS

) LS = f — =203 s 1 —sec0-cos 0= RS
__1 _ Lrtan®x _ sec’x _

) LS = +tan x = 2L X = X = RS

=RS

f) LS =(secd+tan0)(secd—tan @) =sec’ —tan’ @ =1+tan’ 6 —tan’ 6 =1=RS
g) LS =sin” g—sin’ g =sin® (1-sin’ §) = (1 cos’ ¢ ) cos’ ¢ = cos’ ¢ — cos* ¢ = RS

sin gsine

__ sinftand _ 1 _ ws0 1 _ __sin’@ __ sin?@—cosf+cos’H . 1-cosh _ _ _1 _ _
h) LS = 1-cosé 1= 1-cosé T cosf—cos? 0 T cosf-cos2@  cosf(l-cosf) ~ cosd secd=RS
2o
P _ lsing , _cosg _ (L+sin€)"+c0s”0 _ 14osingysin?grcos’d _ _ 2+2sind 2 _ _
I) LS = cosd T Tasing — cosf(l+sing) cosd(1+sin ) " cosf(l+sing) — cosd 2secf=RS
) LS = seco-1 ot _ ey _ 1-cosd ._cos0_ _ l-cosd _ RG
J T secO+1 ﬁ+1 - 1;3%99  cos@®  1+cos® ~ 1+cosf
_1_ sin0 _ ltcosf-sin’@ _ cos’@+cos@ _ COSO(1+C0sO) _
k) LS =1 1+cos® ~  1+cos®  — L+cos@ ~ l+cosd cosd = RS
1 1 cosf-sino
— CscO—secH __ sind cosd _ sindcosd — €0sO—sind | sinfcosd _ _ Qi —
I) LS = cscOsecd . L1 1 — sinfcosd 1 =C0SHd—-sind =RS
siné cos @ siné@cos @
2 2
m) LS = ltcosd _ 1-cosd _ (1-+cos8)”~(1-cos9) — 1+2c0s §+cos® §—1+2cosf—cos’ = 4c0s0 _ [ cosd _1
1-cos@®  1+cosd (1-cos@)(1+cosH) 1-cos?9 sinZ g sing sing
=4csclcotd =RS
_ __1 1 (sing , cos@)_ _1 1 2 2 n__
n) LS =secdcscd(tan 6 +0otl) = iy ghy (S5 + %0 ) = -+ —L-=sec® @ +csc’ 6 = RS
tan S—cot 8 dnp g s pess sin? g—cos? B cos Asin B 2 2
— __cosp sing __ cospsing  __ S| - | ol _ _
0) tan B+cotf ~ sinB L cosB T G2 g0 COSABsin B 1 =sIn IB Cos ﬂ =RS
cosf  sing cos Asin B
—_1 1 __ 1 1 __ 1 1 __ 1 cosg __ 1+cosg _q _
p) LS = cosp+1 + secg+l ~ cosg+l + ﬁ-ﬁ—l ~ cosg+l + 1+C°S¢¢ T cosg+l + 1+cos¢ — cosg+l 1=RS
cos
q) LS = cosa—cos 3 n sina—sing _ cos?a—cqszﬁ+sin2ﬁ—sin2ﬁ - 11 —0=RS
sinag+sing * cosa+cosf (sina+sin )(cosa+cos ) (sina+sin B)(cosa+cos )
_ 2 _ 2 2pn9__1 1 cosd , cos’d
r) RS =(cscd—cotd)” =csc’ @—2csch ot +cot’ @ = - — 21500 4 ol

2
(1-cosd) _ 1-cos@ __

2
_ 1-2cos0+cos’g _ (1-€0s0)” _ _
1-cos? 6 (1-cos@)(1+cos@) ~ l+cosd

sin?6

LS

Fall 2007 Martin Huard



Math 009 XX =Trigonometric Identities

S) LS = sin®9+cos’ 9 _ sine(l—cosz 9)+cose(1—sin2 g) __ sin@-sin@cos® 0+ cos@—cos@sin?@ __ SinO+cosf—sindcosd(cosd+sin o)
~ sinf+cosf® sin@+cosd - sin+cosd - sin@+cos@

_ (sin@+cosO)(1-sinHcos ) —1-sin@cosd =RS

sin@+cos @
_ ftanx+tany _ tanx+tany _ tanx+tany _ tanx+tany tanxtany _
t) LS = cotx+coty ~ 1 4 1 T tanystanx T 1 tany+tanx tan xtan y= RS
tanx " tany tan xtan y
in2 2 in2 2 in2 2 in2 2 ia2
__sin“y—cos“y __ sin“y—cos"y __ sin“y—cos“y __ sin“y—cos”y sin“y _ ein? _
u) LS =—r>r+= = o n ——2—=sin“y =RS
1-cot®y 1005y sin®y—cos®y sin“y —cos”
sinzy/ sin“y

v) LS =(tan#+cotd)’ =tan® #+2tandcot &+ cot’ @ = tan® 6+ 2 tan 6 L, + cot*

tané
=tan® @+ 2+cot’ @ =tan® +1+1+cot’ @ =sec’ §+csc’ § = RS
_ coSX_ _ sinx CoSX_ _ sin x(L+sin x)+cos® x _ sinx+sin®x+cos?x . sinx+l 1 __ _
W) LS =tan x T Tesinx — cosx T Tesinx — cosx(L+sinx)  cosx(L+sinx)  cosx(L+sinx)  cosx secx=RS

_ _cos@  lssing _ C0sO(l+sing)  cosf(l+sind)  1y6ing 1 sing __ _
X) LS = 1-sin@ 1+sin€ ~  1.sin2e@  cos?@®  cosd ~ cosé + cosd secd+tand = RS

(sin2 6—cos? 9)2 (sin2 6—cos? 9)2

sin? #—sin? G cos? O—cos? H+sin? #cos? O sin? 9—cos? 6

(25in2 9—1)2 _ (sin2 O+sin? 67—1>2 _ _

y) LS =

sin*g-cos*d  sin? H(l—cos2 9)—0052 9(1—sin2 6)
=sin®@—-cos’ @ =1—cos? & —cos’ O =1—-2cos’ & = RS
7) LS =sec’ 0—tan' 0 =sec’ O(1+tan’ 6)—tan’ 0 (sec’~1)

=sec? @+sec’ Otan? §—tan® Osec’ @ +tan’ O =1+tan’* @ +tan’ O =1+ 2tan’ & = RS

_ _cot@  cscO+l _ COtO(esco+1) _ cotf(cscO+l) _ cscpel _
aa) LS = cscH-1 cscH+l —  csclp-1 cot? 9 ~ cotd T RS

bb) LS =(tana +tan £)(1-cota cot B)+(cota +cot §)(1—tana tan )

= (tan @ + tan B) (1- a7 )+ (2 + =) (- tana tan )
=tana +tan g — -4 L L 4L _tanf—-tana=0=RS

tan g " ana tana tan g

cc) LS =(sinx—tanx)(cosx—cotx)=sin x— 0% )(cos x — L)

=SiN XCOSX—COoS X —Sin X +1
RS =(cosx—1)(sinx—1)=sin xcos x—cosx—sin x+1=LS

dd) LS = 1+cos@+sin@ | 1+cosf+sin€ __ 1+cosd+sin 6+c0s 6+c0s? G+sin O cos G+sin G+sin O cosH+sin 6 — 2+2c0s0+2sinf+2sindcosd
1+cos@—sin@  1+cosf+siNd  14cos@-+sin O+cosO+cos? §-+sin & cosd—sin O—sin & cosd—sin® & 1+2c0s6+cos? O—sin? @

_ 2(l+cos@)+2sinO(1+cosf)  2(1+cos)(1+siNF)  1.sing 1, sine _sachtand = RS

T 1+2cos@+cos? f+cos?-1  2cosf(l+cosg)  cos@ T~ cosd ' cosd
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