
Calculus I Section 3-1: Definition of the Derivative

Question 5
Let

f(x) =
1

x

Use the definition of the derivative to find an expression for f ′(x). Then evaluate f ′(2) using your
expression.
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Calculus I Section 3-1: Definition of the Derivative

Question 5 - Solution
We are given:

f(x) =
1

x

Use the definition of the derivative:

f ′(x) = lim
h→0

f(x+ h)− f(x)

h
= lim

h→0

1
x+h − 1

x

h

Combine the terms in the numerator:

= lim
h→0

x−(x+h)
x(x+h)

h
= lim

h→0

−h
x(x+h)

h

Simplify:
= lim

h→0

−1

x(x+ h)

Take the limit:
f ′(x) =

−1

x2

Now evaluate at x = 2:
f ′(2) =

−1

22
=

−1

4

Final Answer:
f ′(x) =

−1

x2
, f ′(2) = −1

4
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