Calculus 1 Section 7-2: Proof of Various Derivative Properties

Question 4

Assume that f is differentiable at x = a. Prove that f is continuous at = = a.
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Calculus 1 Section 7-2: Proof of Various Derivative Properties

Question 4 - Solution

To show that f is continuous at x = a, we must prove that

lim f(x) = f(a).

T—a

Since f is differentiable at a, by definition,

_fla+h)— f(a)
() —
fia) = fim h '
Because this limit exists, the expression
fla+h) - f(a)
h

remains bounded and approaches a finite value as h — 0.

Rewrite f(a+ h) — f(a) as
ﬂa+m—ﬂ®=(ﬂa+2_ﬂ®>h

Now take limits as h — 0:

lim (f(a+h) = f(a)) = (lim W) (;1136 h) .

— h—0
nee fla+h) - f(@)
. a+h)—fla) . o
}lzlgb A = f'(a) and %E)I%)h—O,
we obtain
Jim (f(a+ h) ~ (@) = 0.
Therefore,

lim f(a+h) = (o).

This shows that
lim f(x) = f(a),

r—a

so f is continuous at x = a.
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