CHAPTER 3
Applications of Differentiation

Section 3.1 Extrema on an Interval

Solutions to Odd-Numbered Exercises

27 27
l'f(x)='£—i 3.f(x)=x+ﬁ=x+7x—2
= y fe 27
&) = (E 4())5222)_ 4)2(x2)(2X) = = 8_:‘4)2 fl)=1-27x3=1- =
o f’(3)=1—§—Z=1—1=o
5 )=+ 27 7. Critical numbers: x = 2

= %(x +2)- 1 x = 2: absolute maximum

f(—2) is undefined.

9. Critical numbers: x = 1,2, 3 11. f() =22k —3) =2 — 3x?
x = 1, 3: absolute maximum () =322 — 6x =3x(x — 2)
x = 2: absolute minimum Critical numbers: x = 0,x = 2
13. g =t/4—1t t <3 15. h(x) = sin?x + cosx,0 < x < 27
¢ () = ,[%(4 = ,)—1/2(_1)] + (4 — )12 h’(x) = 2 sinx cos x — sinx = sin x(2 cos x — 1)
o R S PO
3 %(4 — )Vt + 2(4 = 3] On (0, 277), critical numbers: x = 3 X mX=3
_ 8-3
2/ 4—¢

Critical number is ¢ = —g—

17. () =26 - »,[-1,2] 19. f(x) = —22 + 3x,[0, 3]
f(x) = —2 = No critical numbers fx)=—-2x+3
Left endpoint: (—1, 8) Maximum Left endpoint: (0, 0) Minimum
Right endpoint: (2, 2) Minimum Critical number: (%, 2) Maximum

Right endpoint: (3, 0) Minimum
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21.

25.

29.

33.

50 =2 - 32 [-1,2]
fix) =32 — 3x = 3x(x — 1)

5 o
Left endpoint: <— L —E) Minimum

Right endpoint: (2, 2) Maximum
Critical number: (0, 0)

Critical number: (1, —1)

2
80 =53 +3 =iz
£ = (rz T 3)2
Left endpoint: (— ¥ i) Maximum

Critical number: (0, 0) Minimum

Right endpoint: (1, 41) Maximum

f(x) = cos 7x, [0, -é—]

— g7 sin X

F=
Left endpoint: (0, 1) Maximum

Right endpoint: <E {) Minimum

(a) Minimum: (0, —3)
Maximum: (2, 1)

(b) Minimum: (0, —3)

(¢) Maximum: (2, 1)

(d) No extrema

23.

27.

31.

35.

f&) =323 —2x[-1,1]

f) =2x"13 -2 = M
/%

Left endpoint: (— 1, 5) Maximum
Critical number: (0, 0) Minimum
Right endpoint: (1, 1)

h(s) = [0 1]

=i
KO = G=2r

Left endpoint: (O, —%) Maximum

Right endpoint: (1, — 1) Minimum

4
y——+tan - [i152]
—4 X
/= — 4 — 2 = —
y s 8sec 3 0
7—rsec2£x—=i
8 8 = 2

On the interval [1, 2], this equation has no solutions.
Thus, there are no critical numbers.

Left endpoint: (1, /2 + 3) = (1, 4.4142) Maximum
Right endpoint: (2, 3) Minimum

flx)=x—2x

(a) Minimum: (1, —1)
Maximum: (—1, 3)

(b) Maximum: (3, 3)

(c) Minimum: (1, —1)

(d) Minimum: (1, —1)
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2XEE25R0E< x
422, Iy

1
3

IA IA

37. f(x) = [

Left endpoint: (0, 2) Minimum
Right endpoint: (3, 36) Maximum

36

4

41. (a) 5

(7
(J

(0.4398, —1.0613)

-2
Maximum: (1, 4.7) (endpoint)
Minimum: (0.4398, —1.0613)

43. f(x) = (1 + 232 [0,2]

0 = 321 + 22

1) = %(x‘ + 401 + )32

) = —%w + 20 — 8)(1 + )52

Setting "7 = 0, we have x° + 20x° — 8 = 0.

- =20 £ /400 = 4D(=8)

2
x="3/-10 + V108 = /3 — 1

In the interval [0, 2], choose

x= 3/—10 + /108 = /3 — 1 =~ 0.732.
r(3/-10 + \/108)' ~ 1.47 is the maximum value.

39, f(x) = % (1, 4]

Right endpoint: (4, 1) Minimum

-

4

-1

(b) f&x) = 3.2x° + 523 — 3.5x, [0, 1]
&) = 16x* + 15x2 — 3.5
16x* + 15x* —35=0
2 =15 = V{57 — 4(16)(=35)

2(16)
e —15 + /449
32
x = ;lé_i__. /449 ~ (.4398
32
f0)=0
f(1) = 4.7 Maximum (endpoint)
f( _15+_ M) ~ —1.0613

Minimum: (0.4398, —1.0613)

5. fx) =&+ 12[0,2]

£0) =36+ 17

F&) = —5G+ )

) = e + 1)
FOR) = =22 + 1)10n
FO0) = 326+ 1)

F90)| = L is the maximum value.
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47. f(x) = tanx

fis continuous on [0, 7/4] but not on [0, ). liﬂ/lz_ tanx = oo,
X =,

49, 51. (a) Yes 53. (a) No
(b) No (b) Yes
2 =
55.P=VI—RI2=121- 05120 < I < 15 57. s=6hs+3i—‘/m,fsosl’
2 sin 6 6 2

P =0when! = 0. 5

as 3% 5
P = 67.5when! = 15. 5= 7~ /3esc fcot 0 + esc? )

e o= T 2
P'=12-1=0 =3%csco(—\/§cot6+csc9)=0

Critical number: I = 12 amps
csc 8 = 3cot 9

sec 0 = /3
6 = arcsec+/3 =~ 0.9553 radians

s(%’) = 6hs + %ﬁ)

s(g) = 6hs + 3—;—2-( J3)

When / = 12 amps, P = 72, the maximum output.

No, a 20-amp fuse would not increase the power output.
P is decreasing for I > 12.

S(arcsec 3) = 6hs + 3%2(\/5)

S is minimum when 6 = arcsec~/3 = 0.9553 radians.

59. @ y=ax>+bx+c y
y' =2ax +b B

The coordinates of B are (500, 30), and those of A are (— 500, 45).
9% 6%
From the slopes at A and B, = - x

—1000a + b = —0.09

1000a + b = 0.06.

Solving these two equations, you obtain a = 3/40000 and b = —3/200. From the points (500, 30) and (— 500, 45),
you obtain

Eel3 2 =3
30 = ::::500 +500(200>+c

Cear __3>
45 = 40000500 500(200 @

In both cases, ¢ = 18.75 = % Thus,




End



