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Section 4.1: Exponential Functions and their derivatives

Definition: The function f{z) = ¢*, a # 1, a > 0, is called an exponential function.

e (Case 1: Exponential Growth If a > 1, then f(z) = a* grows exponentially.
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Note in particular:

(i) The domain is (—oo, 00).

(ii) The range is (0, co)

(ili) lim a® = oo. ‘
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& Case 2: Exponential Decay If 0 < a < 1, then f(z) = a® decays exponentially.
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Note in particular:
(i) The domain is (—oo, c0).
(ii) The range is (0, 00). v 0]
(iii) Jim o* = 0.

(iv) lim a® =o0.
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EXAMPLE 1: Sketch the graph of f(z) = 2% and g(z) = 3* on the same axis. Using |
the definition of the derivative, estimate f'(0) and ¢'(0) by making a table of values.
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EXAMPLE 2. Sketch the graph of f(z) = (-;—)m —4 using transformations of graphs.
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Properties of Exponential Functions:
(1) a*t¥ = a®a¥
aE
Y Y —
(ii) @ -
(i) (a®)¥ = a®™¥

- (iv) (ab)* = a®b*
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Derivatives of Exponential Functions

(i) ¢ =

(ii) %eg(m) = ¢(x)e?)

EXAMPLE 4: Find the derivative.
(a)y=+e'+z L
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EXAMPLE 5. Find the equation of the tangent line to the graph of 2™ =z +y at

the point é (0492)

Jiblertr}a fo  implic/+19:

we will
e, xtq
) A4 /+g} g 1y A= 0
2 ( ’Xg + Q) e = - F =&
) o)
9"2(0"3"'"’?-)@ = 1% e
,,-fj.f" 4 = /+5‘ g,o?; J(é)

oy=3

EXAMPLE 6: For what value(s) of r does y = e satisfy y +¢' = ¢'?
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EXAMPLE 7. Find the equation of the tangent line to the parametric curve z = e,

y=te? at t = 0.
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VEXAMPLE 8 Find the derivative of f(z) = g(e*) + e?®ns). : 3($/ﬁ$j
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