INVERSE TRIGOMETRIC FUNCTIONS

DEF.: The inverse sine fun. Denoted by sin"tx s defined to be the inverse

) i . T T
of restricted sine fun. SInx — E <X < E

DEF.: The inverse cosine fun. Denoted by cos X is defined to be the inverse
of restricted cosine fun. cosx O0<Xx <«

DEF.: The inverse tangent fun. Denoted by tan™'x is defined to be the inverse

: T T
of restricted tangent fun. tanx — E <X < E

DEF.: The inverse secant fun. Denoted by sec X is defined to be the inverse

. T
of restricted secant fun. secx O<X<7m ,X # E

. 1
NOTE: sinx #——
SIN X

EXAM :

Q) if x :sin‘lg , find value of x

X :sin‘11:>sinx =§'i1{/3i'|’f4/lz>SinX =l:>X -z
2 2 2 6

(2) simplify sin(sin‘lé)

Sin_11 SN sin(sin”* 1) = sin(z) = 1
2 6 2 6

2
NG

(3) show that cos(sin™ %) _ N2

2
-2 coSsX =+/1—sin®x

-.cos(sin'x) = 1-sin?sin 1 = \/1—sin2 L \/1— (1)2 _\3
2 6 2 2

Inverse Trigometric Function Properties

1) sin™'(—x)=-sin"*(x) 5) sec‘l(x):cos‘l(xi)
2) tan~'(—x)=—tan"*(x) 6) sec'(—x) =z —sec(x)
3) cos‘l(x):%—sin‘l(x) 7) cot‘l(x)ztan‘l(xl)
4 cot*(x) =7~ tan*(x) 8) csc‘l(x)zsin‘l(xi)
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INVERSE TRIGOMETRIC FUNCTIONS

PROOF :
1) let y =sin"*(—x)

siny = siff sirT (—x ) = —x = —siny =x
sin(-y)=x = -y =sin"'x =y =—sin"'x

s.sin7(—=x) =—sin'x
3) let vy :%—sin‘l(x)
sin‘l(x):%—y = X :sin(g—y):cosy =y =C0S "X
:.cos X :%—sin‘l(x)
1
8)let y =sin""(—)
X

i 1 1 1
siny =~ =X =———=CSCYy =Yy =CSC "X
X siny

_ . 1,1
s.escix =sinTH(5)
X

s AguSal) AN ) gal) caliiiia

d—sm b=t au
1udX

OI—cos po_—t

V1-u 2 dx.

d 1 1 du

3| —t = —

3 dx an -t 1+u? dx

-1 du

4] —cot™'u = —

4 dx vt 1+u? dx
1 du

5] —secu =

X ‘u"\/uz_ldx
6] —csctu = 1 du




INVERSE TRIGOMETRIC FUNCTIONS

EXAM : Find d—y to :
dx
y =sin~'2x :>dy = 2
dx 1_4X2
y =tan"13x +e® X :>dy _ 3 Letanx 1
dx 1+9x? 1+ x 2
y =CO0S ' COSX :>dy _ —(=sinx) _sinx 4

dx J1—cos?x Sinx
OR pes‘fpoéxzxjg_yzl
X

- d
y —e*secix = —g*

1
dx X VX2 -1

+sectx -e*

s AaSal) AN ) gal) ciblalss

ZsinTt=
a a
du
I—:< +C
a’—u’
_ LU
—~cos =
L d a
fl _u
“tant=
a a
du
IZ 2 7 +C
a‘+u .
-1 .,u
—“cott™
a a
(1 _1u
“sec =
d a |a
u
IT: +C
uvu’ —a
1
—~csc =
L a a
EXAM

1+16x 4 1+(4X) 4

dx 1 1 1 2%
_[ -—1an




INVERSE TRIGOMETRIC FUNCTIONS

Iexdx :j e dx —tan"'(e*)+C

1+e® J14+(*)°
j\/i 3L_sec X1 +C
_1£

—sint ™ 4
2

R et Py

X
dx ==[—="d
I3+x4 " 2js+u?f "= 2J‘ J§ 2J_ J_
1) Find - to

HOME WORK

y =Ln(cos*x) , y =vcot™x , y=(tanx)* , y =cot*x

dy

2) Find d_y to
dx
x*+xtanly =e’ , sin"t(xy ) =cos *(x —y)
3) Find
sec’ X e " dx
y 4dx y
lel tan? x j\/1—e‘2X '[xxll—anx
2 -
I sinx i J1+tan X dx I SIN X COSX

1+ cos*(2x)

cos’x +1 - tan?x

4) Find the area of the reigon bounded by the curve X 2y +4y —12 =0 and x-axis .
5) Find the volume generated by rotation about the x-axis , the reigon bounded by the

curve y=5(x2+1)% , y>0 , from x=0,x =4
6) Find the length of the curve :

T T
—— <X <—

"2 | 3 73




