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

Question 1

Assume that f and g are differentiable at © = a. Prove that

(f +9)'(a) = f(a) + ¢'(a).
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Calculus 1 Section 7-2: Proof of Various Derivative Properties

Question 1 - Solution
By definition of the derivative,

Expand the numerator:

(f +9)(a+h) = (f+9)(a) = (fla+h) +gla+h) = (f(a) + g(a)).
Group terms:
= (fla+h) = f(a)) + (9(a +h) — g(a)).
Substitute back into the limit:

(F+9)(a) = lim f(a+h}i—f(a) +g(a+h]i—g(a)

Use the limit law for sums:

flath) = f@

gla+h) —g(a)
h h—0 ’

(f +9)'(a) = Jim

Since f and g are differentiable at a, both limits exist and equal f’(a) and ¢'(a), respectively.
Therefore,

(f+9)(a) = f'(a) + ¢'(a).
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