5.7 The Second Derivative Test
Calculus

‘SOLWHons

| Find the relative extrema by using the Second Derivative Test. Justify your answer. |

l. f(x)=5+3x%2—x3
§6= €y -3,
3><(A- X)=O
X =0 X = l
57(x)= 6-6x

5(0)= 6
§7(3) = 6-60) = -6

Rel. min ot X=0 becawnse

5"(0):0 ok S'”(O) >0.
Rel. howe ot X=4 bewwnse
§(N=0 ol 5’ 0.

2. h(x) = (2x —5)?
N0 =2 (2=~5) - (2)
gx~20 = ©
x =X
\\”(x) =9
\\//(55.) = ¥

Abs min at ngs_ be covse
K(%):a andh \\”(553> Q.

3. g(x) = x + 2sinx on the interval (0, 27)
A6 =] +LCosX o
(o6¢ = -\/;l
x=*% x=%%
A<)= - 215N
33
73%)=-2(%) < o
V(%)= -2(-%)> 0

Rel. max ot x:’% b/c q’("% =0
ardk A(F) L o, )
Rel. min &t x=°9§ /e ")’(“)g'):o
ok /() >0,

4. f(x)=2x*—8x+3
56)=83-38 = o
3_
x = |
x=)
‘S’I/(X): ll‘\')(;
S (=M >0

Abs. min ot X=|  becanse

§(NV=0 ank §°(D)>O.



5.7 The Second Derivative Test Test Prep

5. Which of the following statements about the function given by f(x) = x* — 2x3 is true?

56)=heé- 6¢ —> 2 ax=3)=o )= o
569 = 13- X=0 X% 5(®) >0
_A

ax(x ) =0

x| €w) 0 IRT( A P oF .
s"GYIT))'I‘g“'(S_—')-HL;@ & inflechon .

(A) The graph of the function has two points of inflection, and the function has one relative extremum. )

(B) The graph of the function has one point of inflection, and the function has two relative extrema.
(C) The graph of the function has two points of inflection, and the function has two relative extrema.
(D) The graph of the function has two points of inflection, and the function has three relative extrema.

(E) The function has no relative extremum.

6. At what value(s) of x does f(x) = x* — 8x2 have a relative minimum? ,
/
3 5¢)>0
591 3= lox 7O YT I o
L\X(YQLL\}:O S’ (0)40

X:o, Xzt) 5(»>0

(A) Oand —2 only (B) 0and 2 only (C) Oonly

D) —2and 2 only (E) —2,0,and 2 only

meony  QTVelunl
7. What is the maximum m the derivative of f(x) = 3x? — x3?

5"():) = bx -3)(1 & Fink way of f;' S'”/(y) =-( <0
5 ,()‘3: é =~ G)( 'S'/ l‘s alWo.bs CeLove
b~6x =© , Aown
x = | 5()=6-3 =3

(A) 0 (B) 1 (C) 2 (E) 4




