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Use a graph below of f(z) = In(22* + 1) to estimate the z-values of any
critical points and inflection points of f(z).

critical points (enter as a comma-separated list): z = + ((f() !
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inflection points (enter as a comma-separated list): z = =y
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Next, use derivatives to find the z-values of any critical points and inflection :
points exactly. - 4 (240) {4)®
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critical points (enter as a comma-separated list): z = (2)
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2. Finding inflection points.
Activate|
Find the inflection points of f(z) = 4a* + 552° — 2122 + 3. (Give your
answers as a comma separated list, e.g., 3,-2. i 3 ,
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3. Matching graphs of f, f/, f”. _:_é [ 3?"’2 P E %7
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The fblldwing shows graphs of three functions, A (in black), B (in blue), and C

(in green). If these are the graphs of three functions f, f, and f”, identify
which is which.

(Click on the graph to get a larger version.) C/ o

(For each enter A, B or C).
f= fﬁ(:f’: g .p=C

4. This problem concerns a function about which the following information is
known:
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« fis a differentiable function defined at every real number z
- f(0) =—1/2

« y = f'(z) has its graph given at center in Figure 3.1.17

:

Figure 3.1.17. At center, a graph of y = f'(z); at left, axes for plotting y = f(z);
at right, axes for plotting y = f"(z).

a. Construct a first derivative sign chart for f. Clearly identify all critical
numbers of f, where f is increasing and decreasing, and where f has
local extrema.

b. On the right-hand axes, sketch an approximate graph of y = f”(z).

c. Construct a second derivative sign chart for f. Clearly identify where f is
concave up and concave down, as well as all inflection points.
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5. Suppose that g is a differentiable function and 9'(2) = 0. In addition,
supposethaton1l < z < 2and 2 < z < 3 itis known that g'(z) is positive.

a. Does g have a local maximum, local minimum, of neither at z = 2? Why?

b. Suppose that g"(z) exists for every z such that 1 < z < 3. Reasoning
graphically, describe the behavior of g"(z) for z-values near 2.

c. Besides being a critical number of g, what is special about the value = 2

in terms of the behavior of the graph of g?
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6. Suppose that h is a differentiable function whose first derivative is given by

the graph in Figure 3.1.18.

a. How many real number /[HL AOST— TP

solutions can the equation K30
h(z) = 0 have? Why? :
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b. If h(z) = 0 has two distinct \J’_{—_,
real solutions, what can you '
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say about the signs of the two
solutions? Why? e %,DL‘,,-_)%} Al

c. Assume that S U e

lim,_,o, h'(z) = 3, as appears
to be indicated in

Figure 3.1.18. How will the
graph of y = h(z) appear as
T — 00? Why?

d. Describe the concavity of ;
y = h(z) as fully as you can
from the provided information.

a. Construct a second derivative sign chart for p and determine all inflection

points of p.
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7. Let p be a function whose second derivative is p"(z) = (z + 1)(z — 2)e ™.
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Figure 3.1.18. The graph of
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b. Suppose you also know that z = ﬁzﬁl— is a critical number of p. Does p

have a local minimum, local maximum, or neither at z = —‘/52;1? Why?

c. Ifthe point (2, %) lies on the graph of y = p(z) and p/(2) = — %, find
the equation of the tangent line to y = p(x) at the point where z = 2.
Does the tangent line lie above the curve, below the curve, or neither at

this valiie? Whv?



