Calculus Ch. 5.1b, 5.3 Notes

Warm-up Problem: Ifg(2)=3andg'(2)=-4, find f' (2) if f(x) = x’In(g(X)).

Logarithmic Differentiation : Simplifying non-log functions | Log differentiation steps:

using log properties to expand before differentiating. 1. Take the In (natural log) of both sides
2. Simplify and expand using log properties
3. Use implicit differentiation
4. Substitute for y
o (x=2)°
Example 1: Find the derivative of y = ~— Example 2: Find the derivative of y = x***3
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Absolute Value Rule: —In|u|=— Example 3: Find S |x?-5
dx u x

Example 4: Locate any relative extrema and inflection points for y = -




Ch.5.3 Notes Derivatives of Inverse Function

A. Inverse Functions
1) x'sandy's are swapped
2) Domains and ranges are swapped
3) Graphs are symmetric over the line y =x
4) F(x) must be one-to-one (pass the horizontal line test) for its inverse to be a function
5) A function that is monotonic (always increasing or always decreasing) will always have an inverse that is a function
6) Iffand g are inverses, then f(g(x)) = x and g(f(x)) =x

Example 4: find the inverse of f{(x) = 6x +2 * AL WAYS restrict the domain of the inverse function to the
range of the original function

Ex. 5 f(x)= vX —35 . Find the domain of the inverse function

Evaluate derivative of inverse at a point: (find (f ~1)" ()

f)=a i (F (@ =b

f ’(b) =n l (f"l)'(a) :%

[2 | E M = 3 J— ' 1yt
Example 6 f(X) - X3 +4x+2 find (f-l)'('?’) Lan_'ll?l?_z f(X) VX 7 find (f ) (1)

Example 9: If g(f(x)) =x, g(9) = 3, and g'(9) = -4, then f'(3) is
Example 8: Ifg(f(x)) =x, g(7) =2, and g'(7) = 10, then
f(2)is :
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Warm-up Problem: Ifg(2)=3and g'(2) = -4, find f' (2) if f(x) = X’In(g(x)).
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Logarithmic Differentiation : Simplifying non-log functions | Log differentiation steps:
using log properties to expand before differentiating. 1. Take the In (natural log) of both sides

2. Simplify and expand using log properties .
3. Use implicit differentiation
4. Substitute for y
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Example 2: Find the derivative of y = x***
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Ch.5.3 Notes Derivatives of Inverse Function

A. Inverse Functions
1) x'sandy's are swapped
2) Domains and ranges are swapped
3) Graphs are symmetric over the line y =x

4) F(x) must be one-to-one (pass the horizontal line test) for its inverse to be a function
5) A function that is monotonic (always increasing or always decreasing) will always have an inverse that is a function

6) Iffand g are inverses, then f(g(x)) = x and g(f(x)) = x

Example 4: find the inyerse of {(x)=6x+2
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. Bvaluate derivative of inverse at a point: (find (f ™)' (@)
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Example 6: f(x) = + 4x +2 find (f)'(-3)
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* AL WAYS restrict the domain of the inverse function to the
range of the original function

Ex. 5 f(x)= +/x —5 . Find the domain of the inverse function
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Example 8: Ifg(f(x)) =x, g(7) = 2, and g'(7) = 10, then

f(2)is
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Example 9: If g(f(x)) =x, g(9) = 3, and g'(9) = -4, then F'(3) is
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