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€X.  Suppose a population grows exponentially. That is, the population at time t i given by
t
fey:Co

f a population has size ())D At time t=0 and has size- ?' attime t=t _,find an expression for the
population at time t.
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Laws of Exponents If x and y are real numbers and a, b > 0, then
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The Power Rule If n is@nyreal number and f(x) = x", then

f'(x) = nx"""
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In general there are four cases for exponents and bases:
d
Constant base, constant exponent 1. d_ b =0 (b and n are constants)
X
: d =il 2
Variable base, constant exponent 2 . [f)] = nlf()]"'f'(x)
X
Constant base, variable exponent 3. o [69Y] = b9(In b)g'(x)
X
Variable base, variable exponent 4. To find (d/dx)[ f(x)]*, logarithmic differentiation can be used, as in the next
example.

EXAMPLE 4 Differentiate y = x*.
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@ Change of Base Formula For any positive number b (b # 1), we have
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