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166 Chapter 3 Applications of the Derivative

Concepts Review

1. If fis continuous at ¢, f'(x) = 0 near to ¢ on the left, and
f'"(x) < 0 near to c on the right, then f(c) is a local value
for f.

2. If f'(x) = (x + 2)}{x — 1)}, then f(—2) is a local
value for fand f(1) is a local value for f.

3. If f'(c) =0 and f"(c) < 0, we expect to find a local
value for fat c.

4, If f(x) = x°, then f(0) is neither a

even though f"(0) =

nor a

Problem Set 3.3

In Problems I-10, identify the critical points. Then use (a) the First
Derivative Test and (if possible) (b} the Second Derivative Test to
decide which of the critical points give a local maximum and
which give a local minimum.

L f(x)=x'—6x*+4

2. f(x)=x"—12x+ 7

3. f(0) =sin20,0 <9 -::%

4. f(x) =3x +sinx,0<x <27
5. ¥(6) = sin°0, —w/2 < 6 < 7/2
6. r(z)=z'+4

7 10 = g

-

9. hiy) = ; —;1
"

o 10 =3

In Problems 11-20, find the critical points and use the test of vour
choice to decide which critical points give a local maximum value
and which give a local minimum value. What are these local maxi-
mum and minimum values?

1. f(x) = x* — 3x
13. H(x) = x* - 2x°

12. g(x) =x*+ x>+ 3
14. f(x) = (x — 2)°

15 g(t) = = (¢ = 2%* 16, r(s) = 35 + 5°
1 x?
17. f(£) =t ——t#0 18. f(x) = ——
t Vi + 4
19. A@@) =—2¢ o<p<an
1 +sinf
20, g(8) = [sinf],0 <8 < 27

In Problems 21-30, find, if possible, the (global) maximum and
minimum values of the given function on the indicated interval.

21. f(x) = sin”*2x on [0, 2]

e

22. f(x) =— on [0, o)
23. =% 0, 00
8(x) = <" on[0.)
|
24. hix) = — on [0, oo
(x) = on[0.0)

25, F(x) = 6Vx — 4xon[0,4]
26. F(x) = 6Vx — 4xon [0, o0)

b 27
27, = 0, m/2
flx) = sin x casxnn{ 7/2)

2
28, g(x) = x* + 1o > on (8, 00)

(8 — x
29. H{x) = |22 = 1| on [-2, 2]
30. h(t) = sint” on [0, 7]
In Problems 31-36, the first derivative [ is given. Find all values

of x that make the function f(a) a local minimum and (b) a local
MAXIMum.

f'(x) = x°(1 = x)°
32. f (x) = —=(x = 1){x — 2)(x = 3)(x — 4)
fﬁﬂ=(-ﬂﬁu—ﬁﬂr—ﬂu—4)
f'{x) = (& = 1)%(x = 2)*(x = 3)%(x — 4)
35, f{x) ( A¥(x - B, A+ B
36. f'(x)=x(x— A)(x—-B),0<A<B

In Problems 3742, sketch a graph of a function with the given
properties. If it is impossible to graph such a function, then indicate
this and justify your answer.

37. fis differentiable, has domain [0, 6]. and has two local
maxima and two local minima on (0, 6).

38. fis differentiable, has domain [0, 6], and has three local
maxima and two local minima on (0, 6).

39. fis continuous, but not necessarily differentiable, has do-
main [0, 6], and has one local minimum and one local maximum
on (0, 6).

40. fis continuous, but not necessarily differentiable, has do-
main [0, 6], and has one local minimum and no local maximum on

(0,6).

41. fhas domain [0, 6], but 1s not necessarily continuous, and
has three local maxima and no local minimum on (0, 6).

42, fhas domain [0, 6], but is not necessarily continuous, and
has two local maxima and no local mmimum on (0, 6).

43. Consider f(x) = Ax> + Bx + C with A > 0. Show that
f(x) = 0forall x if and only if B? — 4AC = 0.

44, Consider f(x) = Ax® + Bx* + Cx + D with A > 0.
Show that f has one local maximum and one local minimum if
and only if B* — 3AC = (.

45. What conclusions can you draw about f from the informa-
tion that f'(c) = f"(c) = 0and f"(c) = 07

Answers to Concepts Review: 1. maximum 2. maximum;
minimum 3, maximum 4. local maximum; local minimum; (
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AXKHXEIY

A" OMAAAX

1. No Bpeite t0 StowotpoTe 6T0 0TOio. Ol TUPAKAT® GUVAPTNGELG Eival KUPTEG N
Koileg Kot v TpoodlopiceTe (0 VILAPYOLV) TO. CNUEIN KAUTNG TOV YPUPIKDV
TOVG TOPAUCTAGEDY

3x* -2
i) f(x)=3x"—5x*+2 i) g(x)=2—
X
2. Opoimg Yo TIG GLVAPTACELS:
i) f(x)=xe"™ ii) g(x) = X*(2Inx — 5)
—3x% +1 x<0
i) A(x) = ’ .
) 1) {—x3+3x2+1 , x>0
3. Opoimg Yo TIc GLVAPTACELS:
D f@=e” if) g(0) = 50X, X e [—ﬁ,ﬁj
2°2
iif) h(x) = x| x| iv) p(x) = [ X]|

—J-x , X<0

V)‘I/(X)={\& -




B OMAAAX
. No Bpeite ta onpeio KOpmng ™G YPUPIKNG TOPAGTACNS TG GUVAPTNONG:

X
X2 +1

S(x) =

Kot voL amodei&ete 6Tt dVO 0o QVTA iVl GUUUETPIKA MG TPOG TO TPITO.

. No anodeiete 6TL M YpapiKn TopaoTOCT]| TG CLVAPTNONG:
f(x) =2e"" - %

&xet v kéBe T tov a € R, axpifdc éva onpeio kapmng mov Bpicketot oty
mapafors y = — X2 + 2.

. No anodeifete 611 Y100 K6Oe o € (—2,2) 1 svvdptnon F(X) = x* — 2ax® + 6x% + 2x
+ 1 givat kupt| o€ 610 10 R.

. Aiveton n cvvaptnon f(x) = x°* — 3x° + 2.
i) No anodei&ete 6tin f mapovoidlet éva Tomikd péyloto, £vo TOmKO EAGYLGTO
Kot évol onpelo KOopmnG.

ii) Av X, X, etvou o1 066€15 TV TOMKAOY AKPOTATOV Kot X, 1| 0éom Tov onueiov
Kapmg, vo amodei&ete 0t To onueia A(X,, F(X,)), B(X,, F(X,)) xon I(X,, f(X,))
eivon ouvevbeloKd.




AXKHXEIY

A" OMAAAX

1. No Bpeite t0 StowotpoTe 6T0 0TOio. Ol TUPAKAT® GUVAPTNGELG Eival KUPTEG N
Koileg Kot v TpoodlopiceTe (0 VILAPYOLV) TO. CNUEIN KAUTNG TOV YPUPIKDV
TOVG TOPAUCTAGEDY

3x* -2
i) f(x)=3x"—5x*+2 i) g(x)=2—
X
2. Opoimg Yo TIG GLVAPTACELS:
i) f(x)=xe"™ ii) g(x) = X*(2Inx — 5)
—3x% +1 x<0
i) A(x) = ’ .
) 1) {—x3+3x2+1 , x>0
3. Opoimg Yo TIc GLVAPTACELS:
D f@=e” if) g(0) = 50X, X e [—ﬁ,ﬁj
2°2
iif) h(x) = x| x| iv) p(x) = [ X]|

—J-x , X<0

V)‘I/(X)={\& -




B OMAAAX
. No Bpeite ta onpeio KOpmng ™G YPUPIKNG TOPAGTACNS TG GUVAPTNONG:

X
X2 +1

S(x) =

Kot voL amodei&ete 6Tt dVO 0o QVTA iVl GUUUETPIKA MG TPOG TO TPITO.

. No anodeiete 6TL M YpapiKn TopaoTOCT]| TG CLVAPTNONG:
f(x) =2e"" - %

&xet v kéBe T tov a € R, axpifdc éva onpeio kapmng mov Bpicketot oty
mapafors y = — X2 + 2.

. No anodeifete 611 Y100 K6Oe o € (—2,2) 1 svvdptnon F(X) = x* — 2ax® + 6x% + 2x
+ 1 givat kupt| o€ 610 10 R.

. Aiveton n cvvaptnon f(x) = x°* — 3x° + 2.
i) No anodei&ete 6tin f mapovoidlet éva Tomikd péyloto, £vo TOmKO EAGYLGTO
Kot évol onpelo KOopmnG.

ii) Av X, X, etvou o1 066€15 TV TOMKAOY AKPOTATOV Kot X, 1| 0éom Tov onueiov
Kapmg, vo amodei&ete 0t To onueia A(X,, F(X,)), B(X,, F(X,)) xon I(X,, f(X,))
eivon ouvevbeloKd.




2 AIAPOPIKOZ AOL 12MO2 101

5. 'Eoto f o cuvaptmon, 6vo @opég mapaywyiown oto (—2,2), yo v omoio
1GYVEL

) —-2f(x)+x*-3=0.

Noa arodeiEete 6in f dev éyet onueio kapmng.




