Ntumeros reais 5

Prova da Propriedade ii). (Se a> b e c >0, entdo ac > bc).

(def)
Sea>b = (a—-b) >0.

Usando 1.2.1 (iii) temos (@ — b) - ¢ > 0 ou (ac — bc) > 0 e finalmente, pela
definicio, ac > bc.

1.3 VALOR ABSOLUTO

1.3.1 Definigao. O valor absoluto de a, denotado por lal, é definido como
lal=a,sea=>0

lal = —a,sea<0.

1.3.2 Interpretagio Geométrica. Geometricamente o valor absoluto de a, também
chamado médulo de a, representa a distincia entre a ¢ 0. Escreve-se entdo

lal = Va?.

1.3.3 Propriedades.

() Xl<aoe a<x<a,ondea>0.
(i) XI>ae x>aoux<-a,ondea>0.
(iii) Se a, b € R, entdo la - bl = lal - 1bl.

lal

. = |a| _
(iv) Sea,be Reb#0,entdo b| = bl

(v) (Desigualdade triangular)
Sea,be R,entdo la + bl < lal + 1bl.
(vi) Sea,b e R,entio la— bl <lal + 1bl.

(vii) Se a, b € R, entdo lal — 1bl < la — bl.
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Temos,

g,(x) _ xO;zll

-1,
2

4.10.12 Proposigao. Se f(x) = x" onde n é um inteiro positivo e x # 0,
entiof’ (x)=—n-x "1

Prova. Podemos escrever fix) = ﬁ

Aplicando a proposig@o 4.10.10, vem
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4.11 EXERCICIOS

Nos exercicios de 1 a 22, encontrar a derivada das fungGes dadas.

1. An=n 2. f(x)=3x2+6x—10

x—3

3. ﬂw)=awz«i—b R AL 4 flx) =14 -

N |
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5. fx)=(Cx+1) (3% +6) 6. fix)=x-1)(x+4)
7. fO)=06r-1)2-x ' 8. flx) = % (5x — 3)}(5x + 3)
9. f)=@-1)&+1) 10. As)=(*-1)Bs-1)(55°+2s) .
1. fix)=T(@x® + bx +¢) 12. fu) = (4® - a) (a—2u)
2+ 4 _t-1
3. fo) =3 4. f) =
3% + 5t - 1 2-7
15. f(ir) = P 16. ﬂt)_z_2
_4-x _5x+ 7
17. f(x)—s_xz 8. f) =5
/ _x+1 _(-a?
@ f =212 (32 +6x) 2. fiy =" "7

3 1 4 2
2. fix) = = + 22. fixy=z-x + —.
X4 2 X6

23. Seja p(x) = (x — @) (x — b), a e b constantes. Mostrar que se a # b entdo p (@) =p (b)=0,
mas p’ (@)#0ep’ (b)#0.

24. Dadas as fungdes fix) = P2 +Axe g(x) = Bx, determinar A e B de tal forma que
') +g°x) =1+

) — gx) = 2.

25. Dada a fungdo f(z) = 3F° — 4t + 1, encontrar f{0) — 1 *(0).

no ponto de abscissa x = —1.

26. Encontrar a equagfo da reta tangente a curva y = Ir L i

o
{

Zﬁ Encontrar a equagdo da reta normal & curva y = G322 - 4,\5)2 no ponto de abscissa x = 2.
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>'(33) y=argtghu=y’ = 1" Sl < 1
2
; (39 y=argcotghu =y’ = u,z’lul>1
1 —-u
~. —u’
@3Sy y=argsechu=y' ' =—F——* O<ux<l
y=arg PN
~(36) y=argcosechu =y’ = S
‘ youE 7 d V1 + o2
4.15 EXERCICIOS
Nos exercicios de 1 a 75 calcular a derivada.

‘1. f0)=10Gx%+7x-3)19 2. fln) = % 2x° + 6x73)
3 f0) = —‘1; &2 + ax)’ 4 f = G2 + 6090 - é
5. ﬂt)=k7t2+6t)7 @G-t 6. f)=0Gx-2050@x-1)>

Tt + 1 > 1
— _ 4
7. f(t)—[thJrS] 8. ﬂx)_(2x—5)+x+1-«f£
9. fx)= 3‘/(3)(2 T 6r 2)? 10. fin=@r-5t+27 1P
1L f(x):\/_zf; 12 f(x)=~—5-l"2—+«/3x+1
x -1 2 N3x + 1
1a. ﬂt)z,lzttjll 14 ﬂx)=2e3x2+6x+7



208 Cdlculo A — Fungbes, Limite, Deriva¢do, Integragdo

15 fwy =y & *

: 2
17, fix) = 2% + &

19. fs)=(Ts*+6s-1)3+2¢738

21. fi =€ P+ 50
23. f()= log2 2x+4)

25. fis) = log, Vs + 1

27. f=I E + éj

3x

29. fix) = s
S fi) =@+ 1) !

33. fis) = % (@ + bsyi@ + b9
}5-/ flu) = cos (/2 - u)

37. f(8)=2cos0%-sen20

39.  fix) =sen® (3x% + 6)

16. flv) = &%
1 ~in 2x
18. f(x):(—z—]
2
2. fl="% t* 1
e~ 1
2/2/ 0 =7z +1

. f(x)=i(bx2+c)—lnx

2. fi) = % In (72 — 4)

28 A =In (1 + xj

1-x

, a
30. fo) = [%]

2. M) =& +HF

34. fix)=sen(2x+4)
36, A6)=2cos(26%-30+1)

' 1 +cos2a
8 foy=—"" "

40. f(0)=sen? 0 +cos? 0
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41.

43,

45,

a7.
49.
51.
53.
55.
57,
59.

61.

63.

67.

. fx)

f) =3tg(2x + 1) + \x

3 sec’x

fx)

fx) = €% cos 3x

f(8) = — cosec? 6°

fix) = a~cos bx

fu) = (u tg uy?
f®)=a*%% 450

Jix) = (arc sen x)2
A =tarc cos 3t
) =arc cos (sen 1)

fix) = arc sec Vx
= £ arc cosec (2t + 3)

_ In (sen hx)
4

Ar) = [cotgh (r + 1)%11/2

42 fs) = c:otg4 (25— 3)?

_ 1
4. fx = [senx}2
_ sen x+ 1
A

48. f(x) = sen® (x/2) cos? (x/2)
50. fi=In cos’t
/52; ftx) = log, (3x —cos 2x)

54. fity=ercosH

56. f(x) = arc cos %
- arc sen §/2
58. fs) = P
60/. fix) = arc tg 1
~ 1 -2

62. f{x)=senh (2x-1)

64. R =In{cosh (Z-1)]

66. fr) = tgh (47 - 3)?

68. f(x)=sech[lnx]
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6. fx) = [cosech G"—;ﬁ T 70. fx) = (arg senh x)?

71. fix) = x argcosh x — Nx* — 1 72. f(x)=argtgh%12
73. fx) = x arg cotgh 74. fx)= (x+ 1) arg sech 2x
75. fu) = larg cosh 2P

76. Encontrar f* (x).

77.

78.

79.

80.

81.

82.

83.

ay flx) =

< —x

/b)‘ f)=In13-4x]|

, c')" Ry =211,

Calcular £’ (0), se fix) = ¢ * cos 3x.

Calcular f ’ (1), se fix) = In (1 + x) + arc sen x/2.

Dada f{x) = ¢~ *, calcular £0) + x 1" (0).

Dada f(x) = 1 + cos x, mostrar que f{x) é par e f’(x) é impar.
Dé.da a f{x) = sen 2x cos 3x, mostrar que f{x) é fmpar e f ’(x) € par.

Dada a fungdo fix) = % sen 2x , calcular f'(x) e verificar que fe f’ s@o periédicas de
mesmo periodo.

Seja fix) derivavel e periddica de periodo 7. Mostrar que f’ também € peridica de periodo T.
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4 — 8% + 4x — 1 -1 -8 (x-1)7? —4x
e) 12 b)) - 1) 8) Y1
11. @) (3/4, +°) b) (-, 3/4)
SECAO 4.9
1. f/3)=2;(3)=-=2 2. f/(H=2;7(1)=1
3. 2N =25¢2)==2 4. /1D =0;C1)=2;0NH=-2;1)=0

5. (2N =05 (2)=4;f2"H=2;f(2)=0

2x ,se ld < 1,
6. b) écontihua ¢) 2;-2;2;-2 d) f'® = '
2x,seld>1, D=R -{1,1

SECAO 4.11
1. 2nr 2. 6x+6 3. 2aw
4. % 5. 18x%+6x+ 12 6. 14x +27
2
7. 27X + 30x* + 4x° 8. -20 5 9. 2x
(5x — 3)

10 (Po1)Bs—1) (152 +2) +3 (= 1) (55% + 25) + 25 B3s — 1) (55° + 25)

1. 7 ax+b) 12. 242 +8au+2a 13—
Bx -1
14. _Lz 15. 3’2_‘6[;4 16. M
(t + 1) (-1 ?—4r+4
17. -x* +8 -5 18, =24 - 10, 65 + 2742 + 36x + 12

(5 — x2? T x - 22 (x+ 22
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2

3o -t -a +2ab n 2B 228 -2

(t - b) © X x
24. A=B=12 25. 41+ 1 26. 11x+49y +4=0
27. x + 64y — 1026 =0 28. x —y-2V2+2=0;x-y+2+2V2=0
29. (2,2/3); (1, 5/6) - 30. a=3;b=2
SECAO 4.15
1. 100 3x% + 7x—3)° (6x+ 7) ' 2. 1?0(2x5+6x“3)4 (5x* - 9ox %
3. %(bx2+ax)2 (2bx + a) 4. 6032 + 6x°(x + 1) +%

5. 12+60°3r-13[12 (72 +60)+7 (3t — 1) (14t + 6)]

3(7t + 1)? (- 1472 — 41 + 21)

6. (5x-2) 3x—1)%(135x - 48 7.
(5x - 2)° (3x - 1)* (135x - 48) 02 » 3
1 1 4(x + 1)
8. 8(x -5 - —— _ — 9.
x+ 12 2Vx Va2 + 6x - 2
1 3x -2
10 — — (@2 -5t +2)%3 @8 -5 11.
.3( FraT G- Gx - 1) VEx -1

12 — % 2O+ 15+ T B+ 1) +% Gx + 1712

-3

2 ) 1
13. 14. 1238 ¥ 60+ 7 (o 4 g 15. - = &%
20t — 12 2r+ 1)172 ¢ G+ 1 3¢
Nx In 2x
16. £ 17. 2% + 6% 6 (x + 1) In2 ijg, 2~ In2
2Vx . ‘ x

T A S
19. 6 [(7s2 + 65 — 1)2 (s + 3) — &%) 20. g '
?

.
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21.

31.

32.

33.

3s.

37.

39.

41.

42,

43.

45,

e (1726 + 921 + 5) 22. ::j 11 7 i’ 1 23. ﬁ log, €
e 5 03D w2
. ﬁ 28. - _sz
3(na)a* - a* (6x —6)In b | 30, (a Jﬂm(g]'i
P35 - 6x b b | 2\t
@+ ) @ sy +2@+ 12—
@ + % I (& + 4) ElTx + 2x«l; @ + o -1
b(a + bs)™ @+ 1n (a + bs) 34, 2 cos (2x + 4)
a + bs
sen (g - u] 36. —2sen (202 — 30 + 1) (40 — 3)

4 cos 0 cos 268 — 40 sen 20 sen 62 38. —sen 2
3 sen® (32 + 6x) cos (3x% + 6x) (6x+6)  40. 0

1
Gsecz(2x+1)+2\/;

~16 (25 — 3) cotg> (25 — 3)? cosec? (25 — 3)2
6x sec®x tgx — 3 sec? x 44 -2 cosx
%2 " oser® x
eX (2 cos 3x — 3 sen 3x) 46. cos(x ¥ 1) - sen(x + 1)

&
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v) 203 . 3 Ccand X X 3 X x
47. 6 9° cosec” ©0° - cotg © 48. —sen 5 08 35 + cos o sen g
—ab sen bx *
49, ———— 50. -2tg¢
2vcos bx &
2 gec2 102 3 +2sen 2x
51. 2u”sec“utgu+2utg’u 52. 3% — cos 2x log, e
53. —a®8% In g cose © 54. — 4 sen 2t e2c0s 2
2 arc sen x -2
.55 ¥—YF/——— 56. ——=
Vi~ 2 Vo — 42
- 3t 1 s+ 1 s
57. ————— + arc cos 3t 58. — arcsen -
Vi - 92 (S+1)2_(4—52 2]
2x
59. -1 60. ————
-2 42
61 S 62. 2 cosh 2x—- 1)
T2 Vx — 1 ’
~27

3)

63. + 2t arc cosec (2t +
2t + 31 V@2r + 3% - 1 -

64. 2t tgh (t2 -1 65. x cotghx — In (senhx)

2
2
66. 161 (472 — 3) sech? (42 — 3)? g7, —{t+ 1) cosecl’ e+ 1)
Vcotgh (¢ + 1)
68. —sech (In x) tgh (In x)
x
3
3 3x + 1 3x+ 1 2 arg senhx
69. = | cosech cotgh [——— 70.
xz( ] g [ x j V2 + 1
71. arg cosh x 72. 4x




Respostas dos exercicios

—x+ 1) _ 2x arg coshx?
73. + arg cotghx? 74, —=——" + arg sech2x  75.
1 - x* x V1 — 42 . 1
-1 ,x £90 4 21 , x> 1/2
76. a) f’(x) = b) o rfx=
4x - 3 12
—-e*,x >0 -2 x< 172
77. —1 78. ii:%ﬁ 79. 1-x
90.a)ﬁ2§—+2,kez Bkn, ke Z
SECAO 4.20
1. y'=0 2. y” =6a 3. y10=p
» —'3 3 24 1) 2% + 1
4 » o= —_— Vo= 6. y” =8e
Y G- N3 - (x - 10
v _ 1 w_ —1 vii 7
7.y=; 8. y =? 9. YW =-a' cosax
10. y"=1—165en§ 11, y " =2sec* x+4sec?x-1g2x
—2x
12, y» = ———— 13. a) sen x b) cos x
Y (1 + 2?
180 % p -2 [T [N ES S
y 2+ 2 x 3% + 4y + 1
1
sec?y — x g e -1
19.retastangentes:x—\/3_y+2=0ex+\f3—y+2=0

retas normais: \/3_x+y—2\/_=0e\/§x—y—2\/3—=0



