
7. Funções

1.

(a) ı́mpar

(b) estritamente crescente, minorada, inf “ 0

(c) limitada, par, sup “ max “ 1, inf “ 0

(d) limitada, estritamente decrescente, inf “ 0, sup “ 1

(e) a ‰ 1: minorada, inf “ 0, estr. crescente se a ą 1, estr. decrescente se a ă 1;

a “ 1: constante, inf “ min “ sup “ max “ 1

(f) estritamente crescente, ı́mpar

(g) estr. crescente, majorada, sup “ 0

(h) estr. crescente

(i) estr. crescente, limitada, inf “ min “ 0, sup “ max “ π{2
2. (a)

(b) s´8,´1r Y r´ 1

2
, 1

2
s Y se,`8r

(c) f´1pyq “ ´?´y se y ă ´1, f´1pyq “ 2y se ´ 1

2
ď y ď 1

2
, f´1pyq “ ln y se y ą e

3. (a) r0, 1s: crescente, sup “ max “ π, inf “ min “ π{2;
‰

1,
?
3
‰

: decrescente, sup “ π{4,
inf “ min “ π{6;

‰?
3,`8

“

: crescente, sup “ `8, inf “ 3.
(b) sup “ `8, inf “ min “ ´1, D1

f “ r´1, 0r Y rπ{6, π{4r Y rπ{2,`8r
(c) Não: fp1q “ fp?

π q.
(d) f´1pyq “ arcsenp´?´y q se ´1 ď y ă 0, f´1pyq “ cotan y se π{6 ď y ă π{4, f´1pyq “

cos2 y se π{2 ď y ď π.

4.

(a) x “ ln 2 (b) x “ 0

5.

(a) g ˝ p (b) f ˝ q (c) f ˝ g

(d) q ˝ p (e) f ˝ f (f) q ˝ g

(g) f ˝ q ˝ f (h) f ˝ p (i) p ˝ q ˝ g

6.

(a) s0,`8r (b) s1,`8r (c) s´8, 1r
(d) Rztkπ{2 : k P Zu (e) r0, 1r (f) r´1,`8r
(g) r´2, 2s (h) Rztkπ{2 : k P Zu (i) r´1, 0s Y t1u
(j) tπ{2 ` 2kπ : k P Zu (k) s´8, 0s (l) s´8,´1s Y r1,`8r

(m) r1 ´
?
2, 1 `

?
2s (n) s1,`8r (o) s´8,´1s Y r1,`8r

(p) Rzt´1, 1u (q) r´1, sen 1r (r) s´2, 2r
(s) scos 1, 1s (t) r1, e2s
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7. Isolados: (i) t1u; (j) tπ{2 ` 2kπ : k P Zu; outras aĺıneas: H. Pontos de acumulação: (a) r0,`8r

(b) r1,`8r (c) s´8, 1s (d) R (e) r0, 1s (f) Df (g) Df (h) R (i) r´1, 0s (j) H (k) Df (l) Df (m)
Df (n) r1,`8r (o) Df (p) R (q) r´1, sen 1s (r) r´2, 2s (s) rcos 1, 1s (t) Df .

8.

(a) f´1pyq “
a

ln y ` 2, Df´1 “
‰

e´2,`8
“

(b) f´1pyq “ ´
a

ln y ` 2, Df´1 “
“

e´2,`8
“

(c) f´1pyq “ 1

2
arccos y, Df´1 “ s´1, 1r (d) f´1pyq “ arctan y ` 1, Df´1 “ R

(e) f´1pyq “ arcsenpy{2q, Df´1 “ s´2, 2r (f) f´1pyq “ π ´ arcsenpy{2q, Df´1 “ r´2, 2s
9.

(a)
?
3{2 (b) ´

?
2{2 (c) ´

?
3{3

(d) π{2 (e) 0 (f) 2π{3
(g) ´ π{6 (h) π{3 (i) 5π{6
(j) π{4 (k) π{4 (l) ´ π{3

(m) π{6 (n) π{3 (o) ´ π{6
(p) ´ π{4 (q) π{3 (r) ´ π{3
(s) π{3 (t) π{6 (u) π{6
(v) ´ π{6 (w) π{4 (x) π{4
(y) π{3 (z) ´ π{4

10.

(a) (b)

(c) Sugestão: escreva θ “ arcsenpxq, justifique que cos θ ě 0 e recorde que cos2 θ ` sen2 θ “ 1. (d)

(e) Sugestão: use (b) e (c). (f)

11.

(a) ´ 1

2
(b) ˘

?
2

(c) ˘ 1

2
(d) x ě 2

(e) x ą 2
?
3 (f) x ă 0

(g) x “ 0 (h) 0 ă x ď 1

(i) x ď ´2 _ x ě 2 (j) 1 ă x ď e

(k) x ď 0 (l) r´2,´
?
3s Y r

?
3, 2s

12.

(a) x3 ´
?
x se x ě 1,

?
x ´ x3 se 0 ď x ă 1 (b) (c) (d)

(e) (f) (g) (h)

13.

(a) 1 ´ ln 2 porque lnx ď x ´ 1 (b) 2 ´ arcsen 0,8 (c) 2 ´ arccos 0,6 porque arccosx ă π{2 ă 2 para x ą 0

(d) 2 ´ arctan 10 (e) tan 0,2 ´ 0,2 (f) 1 ´ arctan 0,8

14.

15.

16. (a)
(b)

17.

18. A primeira e a última
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19. (a) (i)

(ii)
(iii)
(iv)
(v)

(b)

(c) É a soma de funções crescentes
(d) Sugestão: note que e2y “ peyq2 e resolva a equação de segundo grau.

20. Sugestão: pode definir f por ramos.

21. Não

22. (a)
(b)
(c)



8. Limites de funções

1.

2.

(a) ` 8 (b) ´ 8 (c) 0

(d) 1 (e) 1

2
(f) ´ 3

(g) 0 (h) 0 (i) 1

3.

(a) fp´3`q “ ´8, fp´3´q “ `8 (b) fp2`q “ 1

5
, fp2´q “ ´ 1

5

4.

(a) 1 (b) 1 (c) ´ 1

5. fp0`q “ 1, fp0´q “ ´1

6. Diverge

7.

(a) δ “ ε{5 (b) δ “ 1{ ln ε pε ă 1q (c) δ “ ´1{ ln ε pε ă 1q
(d) δ “ pπ{2q ´ arctanp1{εq (e) δ “

?
ε (f) δ “ ε

(g) δ “ ε2 (h) δ “ ´1{ ln ε pε ă 1q (i) δ “ ε3

(j) δ “ ε

8. lim
xÑ`8

fpxq não existe, lim
xÑ´8

fpxq “ 0 e lim
xÑ1{2

fpxq “ 2.

9.* Sugestão: mostre que @m Dx fpxq ą m e portanto f não é majorada.

10. (a)* Sugestão: veja o exerćıcio anterior
(b) 2 exemplos: fpxq “ 1{x se x P Q, fpxq “ ´1{x se x R Q; gpxq “ senp1{xq{x

11.* Sugestão: mostre que se b P Df então existe um x ă a tal que fpxq ą fpbq e conclua que b ă a.

12.* Sugestão: dado um y ă 0 mostre que existe um x P sy, 0r tal que fpxq ă fpyq.
13.* Se T é o peŕıodo de f , para cada x P Df considere a restrição de f a tx ` nT : n P Zu
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