AP Calculus

Unit 2 —

Day 3 Notes: Analytically Finding the Derivative of Polynomial,

Conceptualizing the Derivative

Polynomial Type, Sine, and Cosine Functions
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*Derivative of a Constant: \
If Ax) = ¢, where ¢ is any constant, then 7' (x) = O ' :

*Power Rule for Differentiation:
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(In order to apply the Power Rule or Differentiation, the equation must be written in
“polynomial form.”)

le 1: Find the derivative of each function.
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Function, f{x)

Derivative, /'(x)
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Example 2: Find /' (x) for each of the following functions. Leave vour answers with no
negative or rational exponents and as single rational functions, when applicable.
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Finding the Derivative of Sine & Cosine using the Definition of Derivative:

Remember two trigonometric identities that we will use to find the derivatives of the sine and
cosine functions.

cos(a+h)=_(08 00 1810 ~S1na Sinko

sin@+5)=_SIn G 0pSo +rasa Sino

Sx+h)—f(x)
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Use lim to find f'(x)for each of the following functions. Your results will

h—=0
show the derivative of the sine and cosine functions.
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Example 3: For each of the following functions, find the equation of the tangent line to the
graph of the function at the given point.
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Example 4: At what value(s) of x will the function f(x)= x° +x have a horizontal tangent?
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Example 5: At what value(s) of & at which the function f(#) =€ +sinfhas a horlzontal ntal tangent
on the interval [0, 27)?
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