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SECTION 3-9: DERIVATIVES OF EXPONENTIAL FUNCTIONS AND LOGARITHMS
1. Recall the definition of the derivative:
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2. Let f(xz) = e®. Estimate f'(x) (a.k.a. the slope of the tangent line) using the limit definition for
each of the values below. (Use a calculator!)
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3. Derivative Rules for Exponential Functions
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4. Examples: _(;_Fin the derivatives.
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5. A population of bacteria is modeled by the equation P(t) = 100e%%4 where P is the number of

bacterial and ¢ is measured in hours.

(a) Find P(0), P(1), and P(100). Give units with your answers. What do these numbers repre-
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(b) Find P’(0), P'(1), and P’(100). Give units with your answers. What do these numbers repre-

sent?

o4yt
Py 100- e (o.09)

1

PO =Y
PUD = 4163

Pliosy = 2’%-37\]

uhits - bac-l-wa/how.

Tells us +he
rate of cha hap of 44
popudntion .

(c) Find P’(0)/P(0), P'(1)/P(1) and P’(100)/P(100). What do these numbers represent?
7his 1s The percant Cf"ah{jb
N 'PGP&.'.&"L‘\:UL\ .

/ 14 !
o) ¥ e

— = = = 0.04
PO) Py PLi1ood )

6. Let P(t) = Pye*. Find P'(t)/P(t) and use this to explain what k represents.
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