Chapter Five: Logarithmic, Exponential, and Other Transcendental Functions

5.1 The Natural Logarithmic Function: Differentiation

Recall from Pre-Calculus: The domain of any logarithmic function is the set of positive integers.
Therefore to find the domain of a logarithmic function, set the argument (the stuff inside the log)
greater than zero and solve.

Examples: Find the domain.
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Definition of the Natural Log Function — The natural logarithmic function is defined by

x1
Inx= L —-dt, x>0.The domain of the natural log function is the set of all positive real numbers.
t

Properties of the Natural Logarithmic Function:
1. The domain is (0,o0) and the range is (-c0,00).
2. The function is continuous, increasing, and one-to-one.
3. The graph is concave downward.

Logarithmic Properties — If a and b are positive numbers and n is rational, then the following properties
are true:

1. In(1)=0 2. In(ab)=Ina+Inb

3. ln(a"):nlna 4, ln(gJ=lna—lnb
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Examples: Use the properties of logarithms to approximate the indicated logarithms, given than

In2~0.6931and In3~1.0986.
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Definition of e — The letter e denotes the positive real number such that Ine = J.l -dt=1 A{d& L(Lq'
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Examples: Expand the logarithmic expression.
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Examples: Write as a logarithm of a single quantity.
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Theorem — Let u be a differentiable function of x.

1.i[lnx]=l,x>0 2. —[Inu =——=—', u>0
dx X

Examples: Find the derivative of the function.
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6. f(x):ln(x+\/m)
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Examples: Find an equation of the tangent line to the graph of f at the given point.
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Examples: Use implicit differentiation to find dy/dx.
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Examples: Use logarithmic differentiation to find dy/dx.
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