/ AP Calculus BC Notes — Graphical Analysis of Functions - Derivatives

xample 1

To the right is a graph of the function y = g'(x), the

derivative of the function g(x). The domain of this

derivative is the interval [A,H].

a. State the intervals in which the function g(x) X

|

would be increasing. Give reasoning supporting
each of your answers.
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b. State the intervals in which the function g(x)

would be decreasing. Give reasoning supporting
each of your answers.
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\ x=B x=C \x=E [x=F , x=H
x=A x=D x=G
A graph of the function y = g'(x)

Example 2

Suppose that g is differentiable. A graph of the derivative of g, that is, y = g'(x), is

of any inflection points of g(x) ?

displayed below. Use

that graph to answer these questions: which x-values have g"(x) =0, and what are the first coordinates
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Graph of y =g'(x), the denvative of g(x))
(This graph has a horizontal tangent at x = -2.)
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Example 3 (No Calculator)

Let /e the function defined by f(x)= %x‘ _4x* —9x+5. On which of the following intervals is the graph |

of fboth decreasing and concave down?

fx)= x2gx-9=0 £¥)=2x-8 =0
(x-Dx+) =0 K=Y
X=9 x=-) = =
>
+ L = | +\ L‘
i _" 9 i Cou cave down : (_ao’q)

Tne: _ao)_‘) (q;"o
o ) £ixy is dec. d concave down on (-|)q)
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Example 4 (Calculator)

The first derivative of the function / is given by 4'(x)=3In(2+cos(2x))-x, and the second derivative of / is

. ' —6sin(2x)
given by #' ('*)=To£(2x)

increasing and concave down?

—1. On what open intervals contained in -2<x<2 is the graph of 4 both
Tuc: (-2, 1.08¢)
c. Down (-2, -].48s)(-2.25v, |.LSF)

k()') is (v\crcaSl.wj { (oncave J?Oum on

(-2,-1-4e5) % (-0.250, | 085)

Example 5
x 0<x<5 =S S5<x<8 x=8 | 8<x<I2 x=12 | 12<x<16 ]
f'(x) Positive Undefined Negative -2 Negative 0 Positive 1
/"(x) Positive Undefined Negative 0 Positive 0 I Positive 1

The function fis continuous on the interval (0,16), and twice differentiable except at x =35 where the derivative is
undefined. Information about the first and second derivatives of f for values of x in the interval (0,16) is given in the

table above. At what values of x in the interval (O,Ié)does the graph of f'have a point of inflection?
'F lm> a P.a.I- R X= S, X=8 since F"C,Aamats S‘la/&S ﬁ 'F(v‘) 13
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Example 6

1
Graph of f

The continuous function f'is defined on the closed interval [—5,5] . The graph of f'consists of a parabola and two line

segments, as shown in the figure above. Let g be a function such that g'(x) =if (x)

!

(a) Fill in the missing entries in the table below to describe the behavior of f'(x) and f"(x). Indicate “Positive”,
“Negative”, or 0.

Voo —S<x<-3 3<x<-1 -l<x<2 22x<S
9'(x) -7[ f(x) Positive Positive Positive Positive
9'(x)> \ 7'l Positive Negative Pos hrue Negative
\ 7(x) o) Postiue Pos itrue 2Zevo

5)-f(-1
(b) There is no value of x in the open interval (~1,5) at which f'(x) = M Explain why this does not

5— ( —1)
violate the Mean Value Theorem.

Cinee £ is nor diffeventiable on(-1,6), MUT Joes wot apely

(¢) Find all values of x in the open interval (—5,5) at which the graph of g has a point of inflection. Explain your
reasoning. 3" =4

q has & Potw(—\[u“-(w ot )‘:'3,’(;-',)(:2 b/a 3”(“)
changsts S'"fams.

(d) At what value of x does g attain its absolute maximum on the closed interval [—5,5] ? Give a reason for your

answer.

Sinee §'6) is a_ﬁ;a,s Po:.’-lu.'e = g is always (;u(easiny.
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