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1 The Derivative
1.1 Introduction
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1.2 The Derivative: Limit Approach
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Quiz 1
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Memorize

The derivative of a real-valued function f(x), denoted by f'(x), is
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for x in the domain of £, provided that the limit exists.!!
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The derivative of any constant function is 0.

Memorize

flx)=x
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Memorize
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The derivative of any linear function is the slope of the line itself:
If f(x) = mx + b then f'(x) = m for all x.

Memorize

For a real number a and a real-valued function f(x), say that the limit of f(x) as x ap-
proaches a equals the number L, written as

lim 169 = L.

if f(x) approaches L as x approaches a.
Equivalently, this means that f(x) can be made as close as you want to L by choosing x
close enough to a. Note that x can approach a from any direction.

Memorize

Rules for Limits: Suppose that a is a real number and that f(x) and g(x) are real-valued
functions such that lim,_., f(x) and lim,_, g(x) both exist. Then:

@ lim (F+gw) = (lim f() + (lim g@)

() lim (F@)-g() = (lim £@) - (lim g)

(©) lim (k- f(x)) = k- (lim £(x)) for any constant &
(@ lim (F()-g@) = (lim /() - (lim g()

lim f(x)
(e) lim f(x) _ x—a

— == ifli 0
xi—a g(x) glcll% g(x)’ ol = g(x)#

(a ) the limit of a sum is the sum of the limits

Supplied if needed.

The derivative of an even function is an odd function.
The derivative of an odd function is an even function.
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Logic
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For Exercises 1-11, find the derivative of the given function f(x) for all x (unless indicated otherwise).
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8. f(x)=/x, for all x >0 (Hint: Rationalize the numerator in the definition of the derivative.)
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