AP Caleulus
Unit 3 — Rules of Differentiation

Day 1 Notes: Finding the Derivative of a Product of Two Functions

Example 1: Rewrite the function f{x) ={(2x —3)(x? —2x +a as a cubic function. Then, find
7 '(x). What does this equation of f'(x) represent, again?
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Product Rule of Differentiation
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To show that this rule works, let’s apply this rule to the function fx)=Qx-3 ?(x2 —2x +1) that
we rewrote and differentiated as a polynomial above.

FO) = (DOR-2x+)+ (-2 %-2)
= QP-H+ et XYk e
0= 0 RS

Studenis ofient wonder whHy This riile is so important if we could just rewrite as a polynomial and
easily differentiate it. The answer to that question is simple. If it is possible to rewrite as a

polynomial, always do so. But in the case of the function g(x) = x2 sin x, there is no way fto
rewrite as a polynomial.

Example 2: Apply the product rule to find thejslope of the normal line}o the graph of e
g(x) ={szxs_in1§ when x = 7.

3‘00: (LRSI + (XF)(CoSX)

g'lw)= (2T HnT) + (n)eos)

=2w(0) ~ (w9 5\@35@‘( o =)
- £ | ‘
= esiope st | fm




Example 3: Use tho find the derivative of each of the following functions.

flx)= (2x2 +3xXx2 —3) g(x) = \/;(xz — 33? + 2)
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B(x)=3x+2)cos x

fx)= x sin x
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Example 4: Find the equation of ‘0 the graph of g(¢) :Q2¥Os I‘)When 1= - EA
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Find the equation of th¢ HrEle tangenpto the Find the equation of thdline tangendio the
graph of P(x) when x =—4. graph of R(x) whenx =-2.
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Example 5: Below are graphs of two functions—f{(x) and g(x). Let P(x) = f(x)- g(x))ind let

x)=x" - g(x).}Use the graphs to answer the questions that follow.

Graph of f{x)
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Graph of g(x)

Ifg'(-4) = 2, what is the value of P'(-4)?
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IfR'(-2) =20, what is the value of g'(-2)? |
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Example 6: Let fix) and g(x) be differentiable functions such that the following values are true,
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Estimate the value of 7'(3.5).
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Ifg(x)=2f(x) - 4g(x), what is the value of 4'(4)?
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If p(x) = 2./ (x)g (%), what is the value of p'(3) 9
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Find the equation of thé line tangent {Pdthe graph of
v(x) = P Jf(x)ywhenx=-1.
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If k(x) = 27 (x)+3)3 - g(x)), what is the value of £'(3) ’?
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