Chapter 3.9: Inverse Trigonometric Functions



Inverse Trigonometric Functions

tan(x)
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sin~!(x) = arcsin(x) cos1(x) = arccos(x)
1<x<1 1<x<1



Derivative of arcsin

% [arcsin(x)] =
1. arcsin(—1/2) =
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x = arcsin(—1/2)

Recall sin(x)? + cos(x)? = 1. Hence
cos(x) = /1 —sin(x)?
cos(arcsin(x)) =

/1 = sin(arcsin(x))2 = V1 — x2

y = arcsin(x)

_ . . sin(y) = x
sin(x) = sin(arcsin(—1/2))
sin(x) = —1/2 7[5'”( )] = OT[ x]
Solving for x in [—7/2,7/2] gives COS(}/)OTy =1
x = —7/6 since sin(—7/6) = —1/2. dy 1
. cos(arcsin(x)) = _ _ j; cos(y)l
| would love to have sin(arcsin(x)). ax cos(arcsin(x))

dy 1

V1—x2



Derivative of arctan .
— arctan(x) =

dx
d L d (sin(x)\ 1 y = arctan(x)
dx (tan(x)) = dx (cos(x))  cos(x)? tan(y) = x
d d
dx [tan(y)] = dx [x]
2 1 1 dy
cos(x)’ = ————— R
() tan(x)? + 1 cos(y)? dx
dy _ 2
T cos(y)
; d 1
s sinx) dy _
tan(x)" +1= cos(x)? dx 1+ tan(arctan(x))?
~sin(x)? + cos(x)? dy_ 1 .
o COS(X)2 dx 1 + x
1

cos(x)?



209

Examples

& (arcsinx) = A | | & (arccos x) = ——2— | | L (arctan x) = =
> d% [arccos(xz)] = — 171()(2)2 - 2x
» < [In(arctan(x))] = m R
» < [arcsin(v/1—t)] = le(f/ﬁ)Z A (1)
» 4 [arctan(sin(x))] = HTM - cos(x)
> d% [arctan(\/_)] 1+\[2 % -1/2
» LIn(1+x)] = 5% 2x




More examples for < (arctanx) =

1+x2
Example: Find the tangent line to Example: The poistion of a particle is
y = arctan(x) at x = 1. given by s(t) = arctan(t?) where t > 0.
Find slope of the tangent line: Determine when acceleration is zero.
S(arctana) = 7 = 3 Well, take the second derivative and
So we know we will have solve when it is equal zero.
y=3%x+b v(t) = <& [arctan(t?)] = 1jt‘,2t
-1 2 — 3
Th_e y-intercept y can be computed from a(t) = % [arctan(tz)] _ (1+(t1_)~_t42)t;(4t)
point [1, arctan 1].
. . Now solve
arctan 1l = y, which gives 1 = tany.
Iilejcle—)i/_zl/4. a(t) =0
4 = 2 4y 3
The final equation of tangent line is 0= 2(1 + t*) — 2t(4r°)
1, 1 (1+1t4)?
Yy =35X"3
0=2(1+ t*) —2t(4t3)
7tt =2

f
t=1/=
7

209



Chapter 3.9 Recap

4 (arcsin x) =

4 (arccos x) = —

4 (arctan x) =




