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9.5/9.6 Product, Quotient, Chain rules

Consider the three functions:
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PRODUCT RULE: - (£ (x)g(x)) = f()g' () + f () g (x).
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proof of product rule
(just for your own interest)

We are trying to find a pattern for
fix+h)gx+h)—fx)gx)
h
Adding and subtracting

f(x + h)g(x) inthe numerator gives

Fl+ Mg+ h) — FOx+ W)g(x) + f(x + gk — F)g(x)
h

Then rearranging gives

_fle+m)glx+h) — flx+h)gl) + flx +R)g(x) — fFx)g(x)

h
glx+h)—gx) f(x+h)-f(x)
h + h g

= fx+h) (x)

As h = 0, we see the expressioh |
above is approaching

f)g'(x) + f(x) g(x)



QUOTIENT RULE:

d (f (x)) _ g f'(x)—fx)g'(x)
g(x) g(x)2
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You try: Differentiate
1.y = xz(x3 +1)
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3.y = (x2 +3x)(/x = 5x3) __
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Equations for Tangent lines | S\pe =8

(HW 9.5: Problems 8 and 9) ya
Recall: All the points (x,y)ona 7 (5,35
given line can be described by an
equatlon of the form x
y =m(x —Xxp) + ¥

where hesn s

m = slope of the line ) %l% = ¢

. . ‘ K=
(x9,Y0) = any point on the line Fan A (X9 o
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Review Question:
Find the equation of the line that has
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Since f’(x) is the slope of the
tangent line, we can use it to get the
equation for the tangent line.

Example: Let
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Section 9.6: The chain rule

CHAIN RULE:
d
——(FlgG) = f(g()g )
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proof of chain rule
(just for your own interest)
We are trying to find a pattern for
flgx+h)) —f(g(x))
h

IVIuItipIyi'ng top and bottom by

g(x + h) — g(x) gives

(f(g(x +h)) - f(g(x))) (g(x + h) — g(x))
h glx+h)—g(x)
Rearranging gives
(f(g(x +h)) — f(g(x))) (g(x +h) — g(x))
glx+h) —g(x) h

As h — 0, we see the expression
above is approaching

f ’(g(x))g’_(X)




All Rules:
= (f) +g(x) = f'(x) + g'(x).
= (cf (%)) = cf"(x).

a .ny _ n-1
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L (F)g(x) = f(0g' @) + f (g ().
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