Calculus 1 Section 3-6: Derivatives of Exponential Functions

Question 8
Let f(z) = 2”, where > 0.
(a) Find the derivative f'(z).

(b) Simplify your answer as much as possible.
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Calculus 1 Section 3-6: Derivatives of Exponential Functions

Question 8 - Solution

We are given:
flx)=2% forz>0
This is a function where the variable is both the base and the exponent. To differentiate it, we take the

natural logarithm of both sides:
Let

X

y==

Take the natural log of both sides:
Iny =In(z”) =zlnz

Differentiate both sides implicitly:

1 dy _ i(m Inz)

y dr dx

Now differentiate the right-hand side using the product rule:
d 1
—(zlnz)=1-lnz+z-—=lhz+1
dx x

Now solve for %:

dy
e y(lnz + 1)

Recall that y = z”, so:

() =[«" e+ 1))
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