Derivative of the Exponential Function With Base e

Objectives: Find the derivative of exponential functions.

Estimations of e

If you began walking at 1 km/h and then doubled your speed over a one-minute

interval, you would be walking at 2 km /h. But suppose you increased your speed by

50% every half-minute. How fast would you be walking at the end of one minute?
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Suppose you increased your speed by 25% every quarter-minute (15 seconds).

What would your speed be at the end of one minute? Remember, your speed would

be 1.25 times as fast every quarter-minute. Complete the chart below
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Generate an expression to find your speed at the end of one minute. "R ¢
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Suppose you increased your speed by % for every tenth of a minute. What would your
speed be at the end of one minute?
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Complete the table for each increase in speed for and equal portion of a minute.
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ChainRule: f(x) =e" then f'(x)=¢e" .%

1. Differentiate 1 s a - eis
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3. Given: f(x)=e" \?(()

a) Sketch the function.

b) Differentiate the function. : ( l} : (\X (Q—' \> -\
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Homework: Page 366 # 1,4 (ab,dghkl),5,8,10,11(ab)

1. Simplify.
B = (b) (e9*
ey
(C} el—.le:\l (d) ete "
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4. Differentiate.
(@ y =2~ (b) y = xe
(c) y = e™sin 3x d y = eV
(e) y = gans () y = tan(e")
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S. Find the equation of the tangent line to the curve y = | + xe at
the point where x = 0.

8. Find the intervals of increase and decrease for the function
flx) = xle—.

9. Find the absolute minimum value of the function f{x) = e: x = 0.

10. For the function f(x) = xe*, find
(a) the absolute minimum value,
(b) the intervals of concavity,
(c) the inflection point.

11. Evaluate.
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