54.1
5.4: Exponential Functions: Differentiation and Integration

Short Review:

An exponential function takes the form f(x)=b", where b >0 and b #1.

For any exponential function f(x)=>5", the graph looks like one of the following.
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b>1 O0<b<l

Notice:
e Domain is

e Rangeis (-01003 .

(—o ,00).

e Horizontal asymptote is \4“.-’ o
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e Always passes through the points (D;h 3 Q \\5 )( '\3—\;

The natural exponential function:

The number e can be defined in several ways.

One definition of the number e:
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Led-ef

e ~2.718281828459

The slope of the tangent line at the point (0,1) is equal to 1.

The graph of f(x)=¢":
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Another definition of the number e:

e= lim(l + l} or, equivalently, e =lim(1+ x)l/x
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Derivatives of exponential functions:
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Example 1: Find the derivative of f(x)=-7¢".
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Example 2:\}2 Find the derivative of f(x)=5ve +7.
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Example 3: Find the derlvatlve of f(x)=e"sinx.
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Example 4: Find the derivative of g(x)=¢™* +2x’ —4e. t‘ Co%%"*'g )J
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Example S: Fmd the derivative of y=e
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Example 6: Find the derivative of f(x)=cos(e* —x).
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Example 7: Find the equation of the tangent line to the graph of f(x)=(e*+2)> at the point
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Integration of exponential functions:
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Example 8: Determine _[(xz —5¢")dx
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Example 11: Find Itetzdt.
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