5.4.1
5.4: Exponential Functions: Differentiation and Integration

Short Review:

An exponential function takes the form f (x)=b*, where b>0 and b=1.
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For any exponential function f(x)=b*, the graph looks like one of the following. D"Qg \O:#
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Notice:
e Domainis (—003003

e Rangeis CO)QOD

e Horizontal asymptote is (A =O

A
e Always passes through the points (Db“ R UJQ 5 L.”\b

The natural exponential function: ,@_ ;,\AA'\/‘M*\”AW
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The number e can be defined in several ways. / %fw\
One definition of the number e: l
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e is the number such that I|m 1 =1
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e~ 2.718281828459
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Another definition of the number e: \ e - ﬂ v (‘\_\_ ‘—B
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Derivatives of exponential functions:
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Example 1: Find the derivative of f(x)=-7e".
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Example 2: Find the derivative of f(x)= 5\/e +7
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Example 3:  Find the derivative of f(x)= eAsmx 2 @G
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Example 4:  Find the derivative of g(x) =e"* +2x> —4e. =l Lco%\ﬁ* g}/\%\B
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Example 5:  Find 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:

J‘exdx:eX +c

Example 8: Determine J'(x2 —5e*)dx =
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Example 9: Find IeStdt.
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Example 11: Find J'tetzgz.
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Example 12: Determmejmdx. d;u\_ :e"‘
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Example 13: Determine j%dx
e

— &
ST
0 —e - - = -
eo e = o~ o )

-7 —Ax




