2.8 Part Il - Derivatives of Inverse of Trigonometric
1. Review Inverse Trigonometric Functions:

y 15F

Inverse Sine:

Q) y = sin7l(x) = arcsin(x)
Domain D1, = [-1, 1]

Range Rgj-1, = [_%v %:| asT

Inverse Cosine .1

o) y = cos~1(x) = arccos(x) o \

Domain: D1, = R

[_1’ 1] B 02 04 06 08 1)?
Range: R, = [0, 7]

Inverse tangent
y = tan~x
3) -
Domain: D1, = (—0,0)

Range: Ry, = (—% %)

y = tan~!x, xin
(4) Inverse Secant, Inverse Cosecant and Inverse Cotangent:
Relation of sec™'x and cos—lx . lety = sec™!x, then secy = x

1 = COS~ ( ) sec!x = cos~ ( )

W = X, Cosy - Y
lety = csc71x, then cscy = x

y = sin‘l(%) cscix = sin‘%%)

lety = cot™'x, then coty = x

Relation of csctx and sin~!x :

1 _ iny = L
SNy X, siny = <,

Relation of cot~1x and tan—x :

y = cosIx, xin ﬁ =X, tany= % = tan*(%), cot™ix = tan*(%)
1 2
Derivations:
2. Derivatives of Inverse Trigonometric Functions: (1) [sm‘l(x)] —1  for-1<x<1

A rsint0)] = —2—,  Acostx)]= —=L_ for —1<x<1 J1-xt

dx Jy1-x2 dx J1-x2 Lety = sin"l(x). Then dd [sin7(x)] = i (ory".

di[tanfl(x)] = Tlxz dd [cot™(x)] = 1;1)(2 y=sinl(x) < sin(y) = x

d (et 1 doe _ 1 N the implicit differentiation to compute 3.

[sec1(x)] = [csci(x)] = , for x| > 1 ow we use the implici erentiation to compute
dX |X| /XZ _ 1 d |X| /XZ -1 dx

dy _ dy 1
dx ) = cos)ge =L G T cos(y)

know cos2(y) +sin?(y) = 1

[ siny) 1=

sin(y) = x, ylsm[ Z %}

cos(y) = ,/1—sin2(y) = J1-x2 since cos(y) > 0 foryin [—% %}

a1 1
dx  cos(y) 1_x2

, for —1 <x< 1.




Derivations:

(2) S ltan00] =

Lety = tan~(x). Then dd [tan~(x)] = i(ory’).

y=tanl(x) < tan(y) =X

Now we use the implicit differentiation to compute %

d _d 200 Ay _ dy 1
ax L ) I= 4 0 = seei(y) - =1, =

tan(y) = X, yisin (—oo, o),
know sec?(y) —tan?(y) = 1, sec?(y) = 1 +tan?(y) = 1 +x2

a1
dx  sec’(y) 1+x?*°

dx  sec?(y)

Derivations:

(3) % [sec™t

dx

A sec1(x)]

X)] = —2L— for|x| > 1

X| VX2 =1

1 =i 1

$low (1)) - 2 (-2)

w2 | X2=1 X2 | x2—
X2

x? IX]

_ 1
1 X| VX2 -1

Example: Find f /(x) where
a. f(x) = 2sin71(4x?)) b. f(x) = c05‘1<1/2x2 — 1)

c. f(x) = tan—l(sin(nx)) d. f(x) = sec1(In(x))
e. f(X) _ > etan(4x)

a. f(x) = 2sin71(4x?))

f'(x) = 2—L——(4(20) =

16x
J1— (4x2)? J1— (4x2)?

b. f(x) = cos—1<./2x2 -1 )
) = = _(L@x-

- (W)

i ST -1 /1— (V2e-1)

c. f(x) = tan=(sin(nx))

f'(x) = L (cos(mx)rm) =

1+ (sin(nx))

1))

7 cos(7X)

1+ sin?(7x)




d. f(x) = sect(In(x))

f'x) = 1 (%) - 1
Inx| /(Inx)? -1 xjInx| /(Inx)? - 1

e. f(x) = —etn®

- _ tan(4x) 1
foo = e <1+(tan(4x))2

25sec?(4x)
1 + tan?(4x)

ec2(4x)(4)> = —

tan(4x)

Example: Find the equation of the tangent line to the curve

y = xsin"}(x) at the point where x = %
y' = sin7IX + X—=—
J—
1 1_ 1 b4 1 1 T 1
v(3)=sn*(3)+3 B
1.2 6 2 3 6 /3
ey ° il

(3)-30(3)-2(%) - £

the equation of the tangent line: y - ﬁ = (% + %) (x - %)
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Example: Let an object move along the curve y = a”t ®

Find the velocity of the object whent = 1. Determine if the object is
increasing or decreasing at that time.

. (1)ta”‘1t—t—1itz _ (A+t2)tanlt—t
- t2 21+ 1?)
i 2 1
V(1) = 2tar(111)((12))— _ (% ) ~0.285 > 0

The object is increasing att = 1 since v(1) > 0.

fort > 1.
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