6 Lesson 6

6.1 Basic Rules of Differentiation
(1) Constant Rule: For any constant c,
d
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(2) Power Rule: For any real number n,
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(3) Constant Multiple Rule: Let ¢ be a constant and f(x) differentiable. Then,
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(4) Sum/Difference Rule: Suppose f(x) and g(x) are differentiable. Then,
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Proof of (1): Let’s use the definition of a derivative from lesson 5. Let f(x) = c¢. Then,
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d—(c) = f'(z) = lim = lim —— = lim 0 = 0.
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Note: Recall that 7" = xin and /™ = {/an,

Example 1: Find the derivatives of the following functions.
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6.2 Sine and Cosine

We note that

d
e sin(x) = cos(z) and e cos(x) = —sin(z).

Example 2: Suppose f(z) = 2sin(z) — 3cos(x). Find f'(z).
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Example 3: Find the equation of the tangent line to f(z) = 2sin(x) — 3cos(v) at x = 7.

B'ﬁ example 2, F'¢n)S 2¢050x) + 3sintx).
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6.3 Exponential Function

We note that p

%(ef‘:) =e".

Example 4: Suppose f(z) = 7e*. Find f'(z).
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6.4 Practice Problems

(1) Suppose f(z) = (x — 1)(x + 3). Find all the values of = so that f'(x) = 1.
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(2) Suppose f(z) = ﬁ% Find f'(x).
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