Differentiation of inverse hyperbolic functions

Starter
1.
Find the minimum value of f(x) = (sin"!x)*cos™ ! xinthe interval 0 < x < 1.

o dy
2. Lety = sinh™" x. Find —.
dx

3. Using similar methods find the derivatives of (a)  cosh™!x (o) tanh~!lx.

Notes
The derivatives of inverse hyperbolic functions are not given in the formula booklet:

Ve

—(cosh™ ' x) = ——— forx > 1
dx x2—1

—(sinh~1x) =
dx( )

for |[x| <1

—(tanh~'x) =
dx( ) 1 —x2

E.g. 1 Differentiate:
(@ vy =cosh™!4x () y=sinh™'2x2 () y = tanh !(sinx)

Working: (a8 y =cosh™!'4x = coshy =4x
Differentiating implicitly wrt x : sinhy ol 4
y 4
dx ¥ sinhy
sinhy =4/sinh®>y — 1 &coshy = 4x:
- ﬂ 4 4

dx V(4x)? -1 ] Vi16x2 -1

d :
E.g. 2 Find & when y = sinh™! f(x). State similar results for the derivatives of cosh™! f(x)
X

and tanh™! f(x).

Exercise
p157 7B Qu 1i, 2-9
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Summary
None of the following alre in the formula booklzt: /
4 (sinh~'x) = — 4 (sinh~! () = —L%
dx Va2 +1 dx \/[fggc)]i +1
d 1 d "(x
—(cosh™'x) =———forx >1  —(cosh™! f(x)) = for f(x) > 1
dx V2 =1 dx VIFOPR -1

d -1 _ J'(x)
for |x] <1 E(tanh fx) = T e Tk for | f(x)]| <1

—(tanh™!x) =
dx(an ») 1 —x2
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