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Problem 12

If f is a differentiable function and g(x) = xf(x), use the definition of a derivative to show that
g′(x) = xf ′(x) + f(x).

Solution

Use the definition of the derivative to determine g′(x).

g′(x) = lim
h→0

g(x+ h)− g(x)

h

= lim
h→0

(x+ h)f(x+ h)− xf(x)

h

= lim
h→0

xf(x+ h) + hf(x+ h)− xf(x)

h

= lim
h→0

[
xf(x+ h)− xf(x)

h
+

hf(x+ h)

h

]

= lim
h→0

xf(x+ h)− xf(x)

h
+ lim

h→0

hf(x+ h)

h

= lim
h→0

x[f(x+ h)− f(x)]

h
+ lim

h→0
f(x+ h)

= x

[
lim
h→0

f(x+ h)− f(x)

h

]
+ f(x)

= xf ′(x) + f(x)
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