AP Calculus AP Free Response #3

1. AP1977 -AB 2

Consider the function of f defined by f(x)=(x” - 1)3 for all real numbers, x

a.  For what values of values of x is the function increasing?

b.  Find the x- and y- coordinates of the relative maximum and minimum points.
Justify you answer.

c.  For what values of values of x is the function concave upward?

d.  Using the information found in parts (a), (b), and (c) sketch the graph of f.
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2.

AP 1981 -AB 3,BC 1

Let f be the function defined by f(x)= 12075 — 4x

a. Find the intervals on which f is increasing.

b. Find the x- and y- coordinates of all relative maximum points.
c. Find the x- and y- coordinates of all relative minimum points.
d. Find the intervals on which f is concave downward.

e. Using the information found in parts (a), (b), (c), and (d) sketch the graph of f.
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3. AP1986-AB1
Let fbe the function defined by f(x)=7—15x+9x> — x’ for all real numbers, x.

a. Find the zeros f .
b.  Write an equation of tangent to the graph of fat x = 2.

c. Find the x-coordinates of all points of inflection of f. Justify your answer.
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4. AP1986-AB 2

*-36
Let fbe the function defined by f(x)= 9962—9
x —

a. Describe the symmetry of the graph of f.
b.  Write an equation for each vertical and each horizontal asymptote of f.
c. Find the intervals on which f is increasing.

d.  Using the results found in parts (a), (b), and (c) sketch the graph of f.
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5.

AP 1978 -BC 2
Given the function f defined by f(x)= x|x + 2| for all x such that -3<x<1

a. Find the values of x in the given interval for which f is increasing.
Justify your answer.

b. For what values if x is the graph of f concave downward?

c. Sketch the graph of f.

d. Is f’(x) continuous for all x in the given interval? Justify your answer.
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6.

AP 1980 -AB 5,BC 2
Given the function f defined by f(x)=cosx—cos’x for -t <x<7m

a. Find the x-intercepts of the graph of f.
b. Find the x- and y- coordinates of all relative maximum points. Justify your answer.
c. Find the intervals on which the graph of f is increasing.

d.  Using the results found in parts (a), (b), and (c) sketch the graph of f.
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7. AP1983-AB3,BC1
. T Swm . 2
Let f be the function defined for 5 <x< o by f (x) =x+sin" x

a. Find all values of x for which f’(x) =1.

b.  Find all x-coordinates of all relative minimum points of f. Justify your answer.

c. Find all x-coordinates of all inflection points of f. Justify your answer.
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8. AP1990-ABS

3
Let f be the function defined by f(x)=sin’x—sinx for 0 <x < ?ﬂ

a. Find the x-intercepts of the graph of f.
b. Find the intervals on which f is increasing.

c. Find the absolute maximum value and the absolute minimum value of f.
Justify your answer.



