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.

b>1 O0<b<l

Notice:

e Domain is C—Oo) OO) .
e Range is <O ) OQw

e Horizontal asymptote is \'\«’

e Always passes through the points <© \ Q"‘?\"j L \

o

The natural exponential function:

The number e can be defined in several ways.

One definition of the number e:

h

=1

) . e
e 1s the number such that lim

h—0




e~?2.718281828459
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The slope of the tangent line at the point (0,1) is equal to 1.

The graph of f(x)=¢":

Another definition of the number e:

/x

xX—>0 X x—0

e= lim(l + l} or, equivalently, e =lim(1+ )c)1

Derivatives of exponential functions:

Example 1: Find the derivative of f(x)=-7¢".
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Example 2: Find the derivative of f(x)=5Ve " +7.
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Example 3: Find the derivative of f(x)=e"sinx.

‘E\@h = e % (s‘\ r\% X C%‘m%% (_Qf> g

= sz CcosY X C"\\/‘%e = 'QTLOS\&-&Q VA%
p koY
Example 4: Find the derlvatlve of g(x)=e ™ +2x° —4de

4 ((D=e” (_w\Jc VLI
Example S: Find the derivative of y = e
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Example 6: Find the derivative of f(x)=cos(e® —x).

£ = — taleto 2%4 (eF - %
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Example7:  Find the equation of the tangent line to the graph of f(x) = (e" +2)* at the point
(0,9). - 1@_**@_2& (@« ,
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Integration of exponential functions:

Iexdx=ex +c

Example 8: Determine j(x —5e" )dx

gég - S5 dx = - K « <

W= 62&
Example 9: Find J‘esrdt. éﬂ_ = 5
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Example 11: Find Itetzdt.
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Example 12: Determinej ¢ dx . ~

Je* +1 w= € A\




