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Ex.3) Suppose w(z) = u(v(x)) and u(0) = 1, v(0) = 2, ¥/(0) = 3, ¥'(2) = 4, v'(0)
Find w'(0).
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5, and v'(2) = 6.
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Ex.5) Keith invests $5,

continuously. is the balance growing after 8 years?
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Chapter 5 Curve Sketching and Optimization

Section 5.1 The First Derivative
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Test for Increasing or Decreasing Functions

o If for all x € (a,b),
o If for all x € (a,b),

f'(x) > 0, then f(z) is increasing(,”) on (a,b)
f'(x) < 0, then f(z) is decreasing(™,) on (a,b)
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Definition. Critical Value: A value z = ¢ is a critical value for a function f(z) if
I
(a) cis of the function f(z) and M (F2)
(bY f'(c) = 0 br f7(z) does not exist. . o)
cn &
CN (£'=0)

Definition. Partition number: A partition number of f’(z) is a value of z such that
f'(x) =0 or f'(x) is undefined. ~ CN 4 nedePrcd
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Ex.6) Find the critical values and partition numbers for the following functions and then determine
where the function is increasing/decreasing.
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b) g(x) = ' PN
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Definition. Relative Maximum and Relative Minimum:

e We say that the quantity f(c¢) is a relative (local) maximum if f(x) < f(c) for all =
in some open interval (a, b) that contains c.

e We say that the quantity f(c) is a relative (local) minimum if f(z) > f(¢) for all =
in some open interval (a, b) that contains c.
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Definition. Relative Extremum We say that f(c) is a relative (local) extremum if f(c)
is a relative maximum or a relative minimum.

J['(xg) does not exist
VA fxp)=0 X5 is critical value
X, is critical value J{xs) is relative maximum
Sx)) is relative maximum

f’{—\'g) =0
X, is critical value
No relative extremum

Xy is critical value y d )
No relative extremum f !’) oes notexist
f(xy) =0 X, is critical value
Xy is critical value J(xg) is relative minimum
J{x3) is relative minimum
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First Derivative Test

Suppose f is defined on (a,b) and ¢ is a critical value in the interval (a, b).

(a) If f'(z) > 0 for x near and to the left of ¢ and f/(z) < 0 for z near and to the right of ¢,
then we have /™, and f(¢) is a relative maximum.

&o(o’\ M

(b) If f'(x) < 0 for x near and to the left of ¢ and f’(z) > 0 for z near and to the right of c,
then we have 7 and f(c) is a relative minimum.

ro=~9\ [

(¢) If the sign of f'(z) is the same on both sides of ¢, then f(c) is not a relative extremum.

Ex.7) Determine the intervals where the following functions are increasing and decreasing and find the
local extrema.
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