SIn” "X Or arcsin x
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sinz: D (sin) = [—g, g} R (sin) = [-1,1]

sin'a: D (sin_l) =[-1,1], R (sin_l) — [_%, g}

Cancellation equalities

sin (sirf1 x) =z —-1<x<1,
sin™! (sinz) = =, Tce<?I
2 2

How to express trigonometric functions through each other

T 5
, cosx = +\/1 —sin“x

cosr >0, x¢€

272
sin x sinx

tanx = = —
Cos T V1 —sin“x

) sin x + cos® x 1 1
tan“x + 1= 5 = 5 COST = —F————
cos? cos? Vv1+tan?z
tanx

sinxz = tanz cosx = ——
V14 tan“x

combinations of direct and inverse functions

cos (sin_1 x) = \/1 — sin? (sirf1 .l’) =1 — 22
. . _1
sin (sin™ ' x T

- (sin "' @)
tan (sm x) B cos (silrf1 x) V1—2a?
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Where do we need this? Substitution z = sint, dx = costdt,

1 t in 2t
/\/1—x2d.1‘:/0082tdt:5/(1-1—(308215)6#:54-811 +C =

1 1 1 1
= §t + isintcost +C = gsin_lx + ix\/l —x2+C.
Derivative

IR | .
Yy =sin_ x, T =siny

() =1=(siny) =cosyy =/1—sin?yy = V1 —22y

(sm’1 CU)/ = ; /dx —sin 'z +C
V1— 22 V1—22

COS_1 T Or arccosx

VA
1F
ﬂ' ol
|
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> 2
() X
] -
1 0

1 *
cosx: D (cos) = [0,7], R(cos) = [—1,'1]

cos™tz: D(cos™!) = [~1,1], R(cos™t) = [0, 7]

Cancellation equalities

cos (cos_la:) =z, —-1<z<L1,

cos ' (cosz) =2, 0<ax<m
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How to express trigonometric functions through each other

sinx >0, x€l0,7], sinz = +v1—cos?x

Ccos & COS &
cotx = — =
sint /1 —cos?zx
2 22 1 1
9 cos”x +sin”“ x .
cot“x+1= — = -, sSing = ———
sin® z sin® V1 +cot?x
cotx

coszr = cotxrsinx =

V1 +cot?x

combinations of direct and inverse functions

sin (cos 'x) = V1 — 22, cot (cos ' x) = <
(cos ) = ¥ (cos™" )

- -1 m -1 m -
SIn° T +Cos T = —, COsS " xr=——sln
2 2
Derivative
(cos7ta) = = (sin~"a) =~
cos " x) = —(sin 1) = ——F—m———,
1— 22

tan—! 2 or arctan z
¥ A

YA

=Y
RaE

ra s

(ST

-y

tanz: D (tan) = (—g, g) R (tan) = (—o0, )
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: . 1 s
lim tanz = oo, lim tan™ "z = —
$—>g_ T—00 2
. . 1 s
lim tanx = —oo, lim tan™" z = ——
x—>—g+ T——00 2

Cancellation equalities

tan (tan_lx> =z, —-1l<z<l,
tan~! (tanz) = Tt
’ 2 2

How to express trigonometric functions through each other

cosz > 0, xE(—;r,;T), cosw = +1/1 —sin’z

. tan x 1
SinNg = —m—— CoST =

V1+tanZ2z’ V1 +tan?x

combinations of direct and inverse functions

sin (tan’l :L‘) = L, cos (tan’1 x) = #
Vit a2 it

Derivative
Yy = tan T, T = tany
(2) = 1= (tany) = 12 Y= : v =(1+2") ¥
cos?y cos? (tan™' x)
(tan_1 x)/ = 1—|—1x27 1 ixe =tan 'z + C

Example. Using implicit differentiation, find derivative of y = sec™' 2, z € [1,00), y € [0, %)

x =secy = 1/cosy, cosy =1/x,
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d d 1 siny , +/1—cos?y ,
—r = 1 = — —= y = 3
dx dx \ cosy cos?y cos?y

, cos?y 1

1
v = VI—cos?y g2 /1_IL2 N

Example. Find

lim tan™! (e*)

r—00

Denote u = €%, u — 00 as £ — 00, SO

T—00 U— 00

lim tan™' (%) = lim tan ' u = g

Example. Evaluate integral

sin™'x
JE
V1—a?
Substitution u = sin~ 'z, du = dx/v/1 — 22,

2
sin"!x 1, (S.in_1 a;)

Example. Evaluate integral

/ dx
22 4 a?

Substitution u = z/a, * = au, dr = adu,

/ dzx _/ adu _1 du B
2+a2 ) a2+a2u2 al 1+u2

1 1
= —tan 'u+C = ~tan"' (:c) +C.
a a a
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