Lesson 15

Read 3.5, 3.6

Logarithmic differentiation

Derivatives of inverse functions



formulas to know

» (Inx) = 1
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(arctanx) =

» (arcsinx) = —

» (arccosx) = — —




Derivative of the inverse of a function

In order to calculate (F~1)'

» Consider y = f~1(x) so then f(y) = x; write instead
y =y(x) ., and f(y(x)) = x. (*) .
» Take the derivative with respect to x of both sides of (*).

>Yougetg—;%:1.

» You get %(x) = %ty)' Simplify and get a formula in x
y
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Example. Derive the formula (arcsinx) = ——;




Example. Derive the formula (Inx) =1



Calculate the derivative of In(|x|)



Calculate the derivative of In(3x + In(3x + In(3x))))



Logarithmic differentiation

This method is used to find derivatives of functions of the form
g(x)ht)

>

>

Write y = g(x)"*) and take In of both sides.
You get In(y) = h(x)In(g(x)) . Now differentiate both sides
with respect to x.

You get 1y = h' Ing + h& . Solve for y'.
y g
You get y' = y(h' Ing’ + h&-). Replace y with g(x)"x),

Your final answer is ,
¥ (x) = g()"(K (x) In(g(x)) + h(x)EE)).




Alternative method to calculate derivatives of functions of
the form g(x)"®)

Write f(x) = g(x)"®) so f(x) = e"&(X)h(x) and use the chain rule.



Calculate the derivative of f(x) = x*



Calculate the derivative of f(x) = (x -+ 1)c°sxsinx



Write the equations of the tangent lines to the ellipse
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Write the equations of the tangent lines to the curve

x = 5sin(mt)
y = 3cos(mt)

at P=(5
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