
Derivadas

1.

2. (a) 9
(b) 8

3.

4.

(a) f 1p0q “ 2{pπeq (b) f 1
dp0q “ 0, f 1

ep0q “ 1

5. f 1
dp0q “ 1, f 1

ep0q “ 1{2.
6. (a)

(b)

7. (a) a “ 1, b “ 2
(b) y “ 1 ` 2x

8. Diferenciável apenas em x “ 0 com derivada f 1p0q “ 0.

9.

(a) ´ 1

px ´ 1q2 (b)
2px ` 1q2 ´ 4xpx ` 1q

px ` 1q4 (c) ´ 1

2
?
xp1 ` ?

x q2 px ą 0q

(d) 3

2
x1{2ex ` x3{2ex (e) x2x`1 ` x22x ln 2 (f) sec2 x ´ 1

(g)
p1 ´ senxq2 ` cosxpx ` cosxq

p1 ´ senxq2 (h) senp2xq px ‰ π
2

` kπq (i)
1

sen2 xp1 ` cotanxq2
(j) 2xp1 ` lnxq ` x (k) cosh2 x ` senh2 x

10.

(a) ´ 2

3
x´5{3 ` 5x ln 5 (b)

´2

1 ` p3 ´ 2xq2 ´ sec2p1{xq
x2

(c)
1

a

1 ´ p4 ´ xq2
` e

?
x

2
?
x

(d) ´ 2x cospx2q ´ 2xp2 ´ x2q senpx2q ` 2 senpx3q ` 6x3 cospx3q

(e) ´ x?
1 ´ x2

(f)
4x3

1 ` x8
´ 4 arctan3 x

1 ` x2

11.

(a)
x2 ` 3 ´ 2xpx ´ 1q

px2 ` 3q2 (b) px2 ` 1q1{3 ` 2

3
x2px2 ` 1q´2{3

(c) senpx2q ` 2x2 cospx2q (d)
senhx ` x coshx

x senhx

(e)
1

p1 ` x2q
?
1 ´ arctan2 x

(f)
exp1 ` xq ´ ex

p1 ` xq2

(g)
´2

arcsen
´x ` 1

x ´ 1

¯

c

1 ´
´x ` 1

x ´ 1

¯2

px ´ 1q2

20
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12.

(a)
lnx

4
?
x

a?
x ` 1

`
a?

x ` 1

x
(b)

2

3

´

´ 2

x
` 1

x2

¯´1{3´ 2

x2
´ 2

x3

¯

(c)
1

3
x´2{3px2 ´ 1q2 ´ 4x4{3px2 ´ 1q

px2 ´ 1q4 (d) ´ 3

10
p1 `

?
x q´8{5x´1{2

(e)
2xp2 `

?
8 ` x2 q?

8 ` x2
(f)

1

3
x´2{3p1 ` x3q4 ´ 12x7{3p1 ` x3q3

p1 ` x3q8

(g) ´ 1

2

`

3x ` p2xq1{3
˘´3{2`

3 ` 2

3
p2xq´2{3

˘

(h)
1

3

´1 ` x3

1 ´ x3

¯´2{3 6x2

p1 ´ x3q2
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13.

(a) ´ lnx

2
a

arccospxqp1 ´ x2q
`

?
arccosx

x

(b) lnp3q3x tanpx2q ` 3x2x sec2px2q
(c) ´ senpexqex secpxq ` cospexq secpxq tanpxq

(d)
4x3 senpxq?

1 ´ x8
` arcsenpx4q cospxq

(e)
lnp2q2

?
x coshpxq

2
?
x

` 2
?
x senhpxq

(f)
senhpx3q

x
` 3x2 lnpxq coshpx3q

(g)
´2 ` cos

?
x

1 ` x2
` senp?

x q arctanpxq
2
?
x

¯ M

`

2 ` cos
?
x

˘2

(h)
1 ´ lnplnxq

x ln2 x

(i)
2xex

2

secx ´ ex
2

secpxq tanpxq
sec2 x

(j)
p1 ´ senxq

`

1 ´ senpx5q
˘

` 5x4 cospx5qpx ` cosxq
`

1 ´ senpx5q
˘2

(k)
´

psenx ` x cosxq
a

1 ` x2 ´ x2 senx?
1 ` x2

¯ M

p1 ` x2q

(l)
x2 ` tanx

xex ` 2x
?
x

` lnx
p2x ` sec2 xqpex ` 2

?
x q ´ pex ` x´1{2qpx2 ` tanxq

pex ` 2
?
x q2

(m)
arcsenx ` x{

?
1 ´ x2

x arcsenx

(n)
1

p1 ` x2q
?
1 ´ arctan2 x

(o) lnp4q4x senpsenxq ` 4x cospsenxq cosx

(p) expparctanx tanxq
´ tanx

1 ` x2
` arctanpxq sec2pxq

¯

(q) sec2p
?
x lnxq

´ lnx

2
?
x

` 1?
x

¯

(r) sec2pex secxqex secpxqp1 ` tanxq

(s)
´ senx?

1 ´ x2
` arcsenpxq cospxq

¯ 1

2
?
arcsenx senx

(t)
ex lnx ´ ex{x

ln2 x

1

2
a

ex{ lnx

(u) ´ 2 lnp5q5px`1q{px´1q

px ´ 1q2
(v) ´ senp2xq

`

cospcos2 xq cospsen2 xq ` senpcos2 xq senpsen2 xq
˘
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14.

(a) cos
`

lnpx3 ´ 1q
˘ 3x2

x3 ´ 1
(b)

3x?
2 ´ x2

?
x2 ´ 1

(c)
4x arctan

`

senpx2 ` 1q
˘

cospx2 ` 1q
1 ` sen2px2 ` 1q (d)

3 sen2p?
x q cosp?

x q
2
?
x

(e) 100x9 sen9px10q cospx10q (f)
´ex senpexq
2
a

cospexq

(g) ´ cos
`

cosp2xq
˘

senp2xq lnp2q2x (h)
4 cospln4 xq ln3 x

x

(i) ´ 4x sen
`

tan2px2q
˘

tanpx2q sec2px2q (j)
cos

`?
secx

˘

secpxq tanpxq
2
?
secx

(k) 10 tan9psecxq sec2psecxq secpxq tanpxq (l)
e

?
sen x cosx

2
?
senx

(m) 3

5

`

lnpcosxq
˘´8{5

tanx (n) 16 ln3psec4 xq tanx

(o)
12 lnptan6 xq sec2 x

tanx
(p)

sec2
?
x

4
a

x tan
?
x

(q) 10 sec10ptanxq tanptanxq sec2 x (r)
sec2pexqex
tanpexq

(s) ´ coshp1{x2q
x3

a

senhp1{x2q
(t) ´ 3 senhp1{x3q

2x4
a

coshp1{x3q
15.

(a)
´ lnx

2
?
x

` 1?
x

¯

x
?
x

(b)
´ lnptanxq

1 ` x2
` arctanpxq sec2pxq

tanx

¯

ptanxqarctan x

(c)
´

´ senpxq lnparcsenxq ` cosx?
1 ´ x2

¯

parcsenxqcos x

(d)
`

cospxq lnpsenxq ` cosx
˘

psenxqsen x

(e)
´

lnplnxq ` 1

lnx

¯

plnxqx

(f)
´ lnparctanxq?

1 ´ x2
` arcsenx

p1 ` x2q arctanx
¯

parctanxqarcsen x

(g)

ˆ

´

lnx ` x ´ 1

x

¯

xx´1 lnx ` xx´2

˙

xxx´1

16.

(a) 2|x|, x P R (b) 0, x ‰ 0 (c) 0 se x ą 0, 2e2x se x ă 0

(d) ´e´x se x ą 0, ex se x ă 0 (e) 1{x, x ‰ 0 (f) sen |x| ` |x| cosx, x P R

17. (a) 30
(b) 1/3
(c) 14
(d) 6/5

18. ´4{π2

19. ´3 senpxq cospcos2 xq ´ 3x2 cos
`

px3 ` 1q2
˘
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20.

(a) 2xf 1px2q (b) senp2xq
`

f 1psen2 xq ´ f 1pcos2 xq
˘

(c)
f 1pxq

1 ` fpxq2 ` f 1parctanxq
1 ` x2

(d) f 1
`

fpxq
˘

f 1pxq (e) f 1pfpfpxqqqf 1pfpxqqf 1pxq
21.

(a)
senhx ` x coshx

x senhx
, x ‰ 0 (b)

xex

p1 ` xq2 , x ‰ ´1

22.

23. (a) 1/12
(b) 12

24. (a) 1/2
(b) 2

25. (a) ´2, ´1{2
(b) Dg´1 “ s0, πr, D1

g´1 “ R

26. f 1p1q “ g1p0qegp0q, f2peq “
`

g2p1q ´ g1p1q ` g1p1q2
˘

egp1q´2

27. g1px4e´xqp4x3 ´ x4qe´x

28. (a) Sugestão: recorde que cosh2 x ´ senh2 x “ 1
(b)

Teoremas fundamentais

29.

(a) max “ 5, min “ 1 (b) max “ 2, min “ 0 (c) max “
?
2, min “ 0

30. 200m ˆ 400m

31.

32. (a)
(b)

?
2{2

33.

34.

35. Sugestão: intervalo r0, 1s
36. Sugestão: intervalo r0, π{2s
37. (a) Sugestão: intervalos r´1, 0s, r0, 1s e r1, 10s

(b) Sugestão: intervalos r0, 1s e r1, 2s
38. (a) Sugestão: para x ą 1 temos c P s1, xr ñ 1{x ă 1{c ă 1

(b) Sugestão: ec ą 1 para c ą 0 e ec ă 1 para c ă 0
(c) Sugestão: intervalo r0, xs
(d) Sugestão: intervalo r1, xs

39. (a) Verdadeiro
(b) Falso
(c) Verdadeiro

40. (a) Sugestão: fpxq “ senx e note que 0 ă cos c ă 1
(b) Sugestão: fpxq “ cosx e use a aĺınea (a)
(c) Sugestão: fpxq “ senx e use a aĺınea (b)
Erro inferior a 0,001.

41. Sugestão: aplique o Teorema de Rolle a fpxq ´ x e a
`

fpxq ´ x
˘1
.
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42. Sugestão: aplique primeiro o Teorema de Rolle à função fpxq ´x2 e depois o Teorema de Bolzano

à função f 1pxq.
43.* Aplique o Teorema de Lagrange a f para mostrar que existem pontos x1, x2 P R tais que f 1px1q ă

α ă f 1px2q.
44. Sugestão: | cos c| ď 1.

45. Sugestão: se x ă c ă y então ex ă ec ă ey.

46. Sugestão: c “ max
cPra,bs

|f 1pcq|.


