AP FRQ Review — Mr. Rich Name: Per: Seat:
AP Calc AB

Topic 3: Analyzing Graphs of f’

The derivative of a function f is defined by
g(x) for -4<x<9
=15 -
57 ~3 for O<x<4 :
The graph of the continuous function f’, shown in the figure above, has _,_ N« Moy o o
0* 1 \

x-intercepts at x =-2 and x = Sln(%). The graphof gon —4<x <0

is a semicircle, and f{0) = 5. Graph of f’

(a) For —4 < x < 4, find all values of x at which the graph of f has a point of inflection. Justify your
answer.

(b} Find f(—4) and f(4).

(c) For —4 < x £ 4, find the value of x at which f has an absolute maximum. Justify your answer.
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The derivative of a function f is defined by
g(x) for -4<x<90
F@={5 +
5e -3 for 0<x<4
The graph of the continuous function f7, shewn in the figure above, has __ .~
o

L
i %
x-intercepts at x =-2 and x = Sm(%). The graphof gon —4<x<0 % \
is a semicircle, and f{0) = 5. Graph of f’

(a) For —4 < x < 4, find all values of x at which the graph of f has a point of inflection. Justify your
dlSWer,

(b) Find f(—4) and f(4).

(c) For —4 < x < 4, find the value of x at which  has an absolute maximum. Justify your answer.
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Let f be a twice-differentiable function defined on the interval y
—1.2 < x < 3.2 with £(1) = 2. The graph of f7, the derivative J
of £, is shown above. The graph of f” crosses the x-axis at

x=-1 and x = 3 and has a horizontal tangent at x = 2. Let g

be the function given by g(x) = ¢/,

(a) Write an equation for the line tangent to the graph of g
at x=1.

(b) For —1.2 < x < 3.2, find all values of x at which g hasa
local maximum. Justify your answer.

(c) The second derivative of g is g”(x) = ¢/*) [( FE+f "(x)]. Is g"(-1) positive, negative, or
zero? Justify your answer.

{d) Find the average rate of change of g, the derivative of g, over the interval [1, 3].

Graph of f*
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i 3,3)

—-X

(7,1 G,-1)
Graph of g’

The function g is defined and differentiable on the closed interval [-7, 5] and satisfies g(0) = 5: The graph of

y = g'(x), the derivative of g, consists of a semicircle and three line segments, as shown in the figure above.

(@) Find g(3) and g(-2).

(b) Find the x-coordinate of each point of inflection of the graph of y = g(x) on the interval -7 < x < 5.
Explain your reasoning.

(c) The function % is defined by A(x) = g(x)} - %xz. Find the x-coordinate of each critical point of &, where

—7 < x < 5, and classify each critical point as the location of a relative minimum, relative maximum, or
neither a minimum nor a maximum. Explain your reasoning,.
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The figure above shows the graph of f*, the derivative $
of a twice-differentiable function £, on the closed interval |
0 < x < 8. The graph of f* has horizontal tangent lines
atx =1, x =3, and x = 5. The areas of the regions

between the graph of f/” and the x-axis are labeled inthe T \acea=2

figure. The function f is defined for all real numbers and
satisfies f(8) = 4.

(8.5)
(3.4

{2, 15/ Ara=06

Amca=3

(a) Find all values of x on the open interval 0 < x < 8
for which the function f has a local minimum. prar
Justify your answer. )
Graph of f*

(b) Determine the absolute minimum value of £ on the
closed interval 0 < x < 8. Justify your answer,

(c) On what open intervals contained in 0 < x < 8 is the graph of f both concave down and increasing?
Explain your reasoning.

(d) The function g is defined by g(x) = (f(x))*. If £(3) = —%, find the slope of the line tangent to the
graph of g at x = 3.
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The figure above shows the graph of f7, the derivative of a
twice-differentiable function f, on the interval [-3, 4]. The
graph of f* has horizontal tangents at x = -1, x = 1, and
x = 3. The areas of the regions bounded by the x-axis and
the graph of f* on the intervals [-2, 1] and [1, 4] are § and
12, respectively.

t i i t i ] X
. . . - ul = -] O
(8) Find all x-coordinates at which f has a relative 3 A -1 oTiNg 3
maximum. Give a reason for your answer.

{b) On what open intervals contained in -3 < x < 4 is the
graph of £ both concave down and decreasing? Give a
reason for your answer.

el

Graph of f*

(¢) Find the x-coordinates of all points of inflection for the graph of f. Give a reason for your answer.
(d) Given that 7 (1} = 3, write an expression for f(x) that involves an integral. Find f(4) and f{-2).
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Consider a differentiable function f having domain all positive real numbers, and for which it is known that

Fi(x) = (4 - x)x7 for x > 0.

(a) Find the x-coordinate of the critical point of f. Determine whether the point is a relative maximum, a
relative minimum, or neither for the function f. Justify your answer.

{b) Find all intervals on which the graph of f is concave down. Justify your answer.

(c¢) Giventhat f(1) = 2, determine the function £
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2017

Graph of f’

The function f is differentiable on the closed interval [—6, 5] and satisfies f(—2) — 7. The graph of f’, the
derivative of f, consists of a semicircle and three line segments, as shown in the figure above.

(a) Find the values of f(—6) and f(5).
(b) On what intervals is f increasing? Justify your answer.
(c) Find the absolute minimum value of f on the closed interval [—6, 5]. Justify your answer.

(d) Foreachof f”(—5) and f”(3). find the value or explain why it does not exist.
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Let f be the function defined by f(x) = e*cos x.
(a) Find the average rate of change of f on the mterval 0 < x = =

(b) What 1s the slope of the line tangent to the graph of fat x = — ?

(c) Find the absolute minimum value of [ on the interval 0 < x = 27 Justify your answer.

(d) Let g be a differentiable function such that g(%) = 0. The graph of g’, the derivative of g, is shown

/ or state that it does not exist. Justify your answer.

below. Find the value of lim
x—=rf2 8§ (.I )

y
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Graph of g*
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The figure above shows the graph of f”, the derivative of the function f, (5,2)
on the closed interval —1 < x < 5. The graph of f~ has horizontal tangent
lines at x =1 and x = 3. The function [ is twice differentiable with

f(2) =6. (1,0 4.0

(a) Find the x-coordinate of each of the points of inflection of the graph
of f. Give a reason for your answer.

(b) At what value of x does [ attain its absolute minimum value on the
closed interval —1 £ x £ 5?7 Atwhat value of x does f attain its

absolute maximum value on the closed interval —1 < x < 5? Show (| _3

(0.-1)

the analysis that leads to your answers. Graph of f*
(c) Let g be the function defined by g(x) = x f(x). Find an equation for the line tangent to the graph
of gat x = 2.
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Let f be the function defined for x = 0 with f(0) =5 and f". the

first derivative of f. given by f'(x) = e/ 51'11[:{2 ) The graph

of ¥ = f'(x) is shown above. /\
../ I L s

(a) Use the graph of f” to determine whether the graph of f is 0 I ; = X
concave up, concave down. or neither on the interval ’
1.7 < x < 1.9. Explain your reasoning.

(b) On the interval 0 < x < 3, find the value of x at which f has
an absolute maximum. Justify your answer. -1 Graph of f

(c) Write an equation for the line tangent to the graph of f at x = 2.

AP Calc AB FRQ Review — Topic 3: Graphs of f’ Page 11 of 13



Graph ol v

A particle moves along the x-axis so that its velocity at time 7. for 0 < ¢ < 6, is given by a differentiable
function v whose graph is shown above. The velocityis O at f = 0. f = 3, and f = 5. and the graph has
horizontal tangents at =1 and ¢ = 4. The areas of the regions bounded by the f-axis and the graph of v on
the intervals [0, 3]. [3.5]. and [5. 6] are 8. 3. and 2. respectively. At time f = 0. the particle is at x = —2.

(a) For 0 < ¢ < 6. find both the time and the position of the particle when the particle is farthest to the left.
Justify your answer.

(b) For how many values of 7. where 0 < < 6. is the particle at x = —8 7 Explain your reasoning.

(c) On the interval 2 < f < 3, is the speed of the particle increasing or decreasing? Give a reason for your
answer.

(d) During what time intervals. if any. is the acceleration of the particle negative? Justify your answer.
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Note: This is the graph of the derivative of £, not the graph of f.

The figure above shows the graph of f’. the derivative of a function /. The domain of f
is the set of all real numbers x such that —10< x <10.

(a) For what values of x does the graph of f have a horizontal tangent?

(b) For what values of x in the interval (—10.10) does f have a relative maximum?
Justify your answer.

(c) For value of x is the graph of f concave downward?
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