Section 3.3 Concavity and the Second Derivative Test
(Minimum Homework: 1—24 odds)
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1a) Find the open interval(s) where the graph of the function is concave up (—2, o)
1b) Find the open interval(s) where the graph of the function is concave down. (—o0,—2)
1c) Find all inflection points (—2,14)
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3a) Find the open interval(s) where the graph of the function is concave up (—o, 1)
3b) Find the open interval(s) where the graph of the function is concave down. (1, )
3c) Find all inflection points (1,14)
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5a) Find the open interval(s) where the graph of the function is concave up (—4,2)
5b) Find the open interval(s) where the graph of the function is concave down. (—c0, —4) U (2, )
5c) Find all inflection points (—4,384) and (2,72)
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7a) Find the open interval(s) where the graph of the function is concave up (—o0,—1) U (1, o)
7b) Find the open interval(s) where the graph of the function is concave down. (—1,1)
7c) Find all inflection points (—1,—7) and (1,—7)
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9a) Find the open interval(s) where the graph of the function is concave up (—o0, )
9b) Find the open interval(s) where the graph of the function is concave down. none

9c) Find all inflection points none
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11a) Find the open interval(s) where the graph of the function is concave up (4, )
11b) Find the open interval(s) where the graph of the function is concave down. (—oo,4)
11c) Find all inflection points none, as x = 4 is not in the domain of the function graphed
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13a) Find the open interval(s) where the graph of the function is concave up (—5,0) U (5, =)
13b) Find the open interval(s) where the graph of the function is concave down. (—oo,—5) U (0,5)
13c) Find all inflection points (0,0)
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a) Find the open interval(s) where the graph of the function is concave up

b) Find the open interval(s) where the graph of the function is concave down.
¢) Find all inflection points

15) f(x) =x3—3x%2+5

f'(x) =3x%—6x
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15a) Find the open interval(s) where the graph of the function is concave up (1, )
15b) Find the open interval(s) where the graph of the function is concave down. (—oo, 1)
15c) Find all inflection points (1,3)
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17) f(x) = —x3—3x2+5

f’(X) = —3x% — 6x
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17a) Find the open interval(s) where the graph of the function is concave up (—o0,—1)
17b) Find the open interval(s) where the graph of the function is concave down. (—1, )
17c) Find all inflection points (—1,3)
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19) f(x) =x*—6x* +4

f'(x) =4x3 — 12x
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19a) Find the open interval(s) where the graph of the function is concave up (—o0, —1) U (1, ©)
19b) Find the open interval(s) where the graph of the function is concave down. (—1,1)

19c¢) Find all inflection points (—1,—1) and (1,—1)
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21) f(x) = 2xe”*

fl
First 2x Second e”*
o - d
Derivative 2 Derivative: X eX=1xe* =¢e*

f'(x) = 2xe* + 2e*
f'(x) =2e*(x+1)

Easier to find f" using the unfactored derivative f'(x) = 2xe* + 2¢*

f"(x) = (derivative 2xe*) + (derivative of 2e*)

. . . d
f"(x) same calculation as first derivative + 2 * - (x) * e*
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21a) Find the open interval(s) where the graph of the function is concave up (—2, o) ( —

21b) Find the open interval(s) where the graph of the function is concave down. (—oo, —2) Pﬁ; ) I\K
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21c) Find all inflection points (_Z’e_Z) Cm (Ay(

or

Lﬁ-—cooro OllecTion i}om
Qo) 22 e <

—_— —

""%eh ~ el
Nt (~2,~ )



o —L’—R Oll[é) - ,/L—ST— Lf
Q‘L’D) -(O _SP“"‘:O'S'Z ((>-S) ;
ConcAve Honn ConCAve U

23a) Find the open interval(s) where the graph of the function is concave up (5, )
23b) Find the open interval(s) where the graph of the function is concave down. (—x,5)
23c) Find all inflection points none, as x = 5 is not in the domain of the function



