5.6.1

5.6: Inverse Trigonometric Functions — Differentiation

Because none of the trigonometric functions are one-to-one, none of them have an inverse
function. To overcome this problem, the domain of each function is restricted so as to produce a
one-to-one function.

Inverse sine function:

y=sin"x ifandonlyif siny=x and ye[—%,%}
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Example 3:  Evaluate sin(sin‘l(—0.54)). X\
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Example 5: Evaluate sin‘l(sinzj
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5.6.3

Inverse cosine function:

y=cos™x ifandonlyif cosy=x and ye[0,r]

Lo»h

) o
/ \ 4 \
/ (o) \
Cgv / R -
1\ . 4 { U - ° 7

Properties of the inverse cosine function:

cos™(cosx)=x for 0<x<z

cos(cos‘1 x)= x for —1<x<1

Example 7: Evaluate cos‘l(—%) \
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Inverse tangent function: /
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Graphof y=tan'x:
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Inverse secant, cosecant, and cotangent functions:
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These are not used as often, and are not defined consistently. Our book defines them as follows:
y=cot™x ifandonlyif coty=xand ye(0,x)

y=cscx ifandonlyif cscy=x and ye[—%,oju(o,ﬂ

y=secx ifandonlyif secy=x and ye[O,%Ju(z,ﬁ}
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5.6.5

Differentiation of the inverse sine function:

Since y =sin x is continuous and differentiable, so is y =sin™ x.

We want to find its derivative.
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Differentiation of the inverse cosine function:
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Differentiation of the inverse-cosire.function:
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Derivatives of other inverse trigonometric functions:
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Example 10: Find the derivative of f (x)=e
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Example 11: Find the derivative of y =csc™ tan x
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Example 12: Find the derivative of f(x) = x*arccos2x.
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Example 13: Find the equation of the line tangent to The gra;;n—t)ﬁ(x) =arctan x at the point
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