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A regra de L’Hopital

[01] Encontre fungoes f1, g1, f2, g2, com f1 # fo e g1 # go, tais que

T—p T—p T—p T—p
mas
z=p g1(z) © 2=p g2(2)
[02] Encontre fun(;()es f17 g1, f27 g2, Com fl 7£ f? € g 7é g2, tais que
lim fl(x) = 00, lim gl(x) = 00, lim f2(x) = 00, lim g2(x> = 00,
T—p T—p T—p T—p
mas
lim fiz) £ lim fz(l’)'
w=p gi(x) * 2—p g2(x)
[03] Encontre fungoes f1, g1, f2, g2, com f1 # fo e g1 # go, tais que
lim fl('r) = 07 lim gl(x) = 00, lim fZ(x) = 07 lim g?(x) = 00,
T—p T—p T—p T—p
mas
lim|fy(z) - g1(2)] # lim[f>(2) - g2(2)].
[04] Encontre fungoes f1, g1, f2, g2, com f1 # fo e g1 # go, tais que
lim fl(x) = 00, lim gl(x) = 00, lim fZ(x) = 00, lim 92(1') = 00,
T—p T—p T—p T—p

mas

lim (i (@) = g1 (@)] # L u(a) — ()]

[05] Encontre fungoes f1, g1, f2, g2, com f1 # fo e g1 # go, tais que

lim fi(2) =0, limg(e)=0, limfo(e)=0, limg(z) =0,
T—p T—p T—p

T—p

mas
lin £, ()  Tim[f ()],

[06] Encontre fun(;()es f17 g1, f27 g2, COm fl 7£ f? € g 7é g2, tais que

lim fl(x) = 00, lim gl(x) = 07 lim f2(x) = 00, lim g2(x> = 07
T—p

mas
limn £, ()  Tim[f(2))).




[07] Encontre funcgoes f1, g1, f2, g2, com fi # fa e g1 # go, tais que
lim fl(x) = 17 lim gl(x> = 00, lim f2(x) = 17 lim g?(x) = 00,
T—p T—p T—p T—p

mas
[ (2)] ) # lim [ fo ()],

[08] Calcule os limites indicados abaixo.

2% —1 . x+tg(x)
imZ_— b) lim L&)
(a) lim ——, (>ﬁ%sm@)’
, cos(z) et —1
l R S .
(¢) ;Héf?gﬁ 1 —sen(z)’ (d) 1{% B
et —1 tg(64 x)
i f)l
(8)15% t ( )zaotg(32x)’
1 —sen(0) er
lim — o\ im &
(&) P cossec(6) ’ (h Jm z’
.\ .. In(x) .\ .. In(z)
(1)301520 r (J)g}g& x
In(1 t ot
(k) Tim 202E) (1) Tim =2,
T—00 €T t—0 t
In(x) sen(z)
1
(m) rol sen(wx)’ (n) ) senh(z)’
. arcsen(x) . x+sen(x)
e\ lim >\
(0)}}_{% a— (p)zli%x—i—cos(x)’
(1) lim (V& In2)) (5) lim (a2e?),
(t) lir%(cotg(Q x) sen(6x)), (u) lirél_(sen(x) In(x)),
(v) lim (z tg(1/z)), (w) lin%(cossec(x) — cotg(x)),
(v) lim (a? — ), (2) lim (& — In(a).
alcule os limites indicados abaixo.
09] Calcul limites indicados abai
: (x2) : . 1/x
() Jim 2 (b) lim(1 — 22",
(¢) lim (14 3/z+5/2%)%, (d) lim g2/ (4n(z)
(¢) lim (e 4+ z)/°, (f) lirél+(cos(x))1/“2.

[10] Seja f uma funcao de classe C2. Calcule

i L@ TR =2 f(p)+ f(p— 1)
h—0 h?

Dica: use a regra de L’Hopital.



Respostas dos Exercicios
[01] Tome fi(z) =4z, g1(x) =2z, fo(x) =9z, go(x) = 3x e p=0. Note que

lim fi(z) =0 lim g(z) =0, lim fo(x) =0, lim gy(z) =0,

com
tim ) g g gy 208
20 g1() 20 ga(z)
[02] Tome fi(z) = 4/22, gi(x) = 2/22, fo(x) = 9/22, go(x) = 3/2? e p = 0. Note que
lim fi(a) =00, limgi(e) oo,  lim fula) =00, limga(e) = o0,
mas

N _ i J2(@)
S 7T )
[03] Tome fi(z) =222, gi(z) = 2/2?, fo(x) = 322, g2(x) = 3/2* e p = 0. Note que

lim fi(z) =0,  limg(z) =00,  lim fo(z) =0,  limgs(z) = oo,
mas
lim[1(x) - u(x)] =4 £ 9 = [ o(x) - ga()].
[04] Tome fi(z) = 1/2?, g1(z) = 1/2?, fo(x) = 1/2* + 1, go(x) = 1/2*> — 1 e p= 0. Note que
lim fi(z) =00,  limg(v) =oo,  lim fo(z) =00,  limgs(z) = oo,
mas

lim [ f,(x) — g2(2)] = 0 # 2 = lim|fu(z) — gal)].

(05] Tome f(z) = e 2 gi(z) = 222, fo(zx) = e 3%, gy(zx) = 322 e p = 0. Note que
lim fi(z) =0,  limg(x) =0,  lim fo(x) =0,  limgy(2) =0,
com
lim [fy(2)]9@ = e # 79 = lim[fy(2)]92@.
T—p

z—0
(06] Tome fi(x) = /%", gi(x) = 222, fo(x) = €¥/*", go(x) = 322 e p = 0. Note que

lim fi(2) = o0,  limgi(2) =0,  limfo(e) =oo,  limga(a) =0,
com
lim [ f1 ()] = e* o € = lim[fo(2)]).

z—0 T—p

[07] Tome fy(z) = 2%, gy(z) = 2/22, fo(z) = 3%, go(x) = 3/2% ¢ p = 0. Note que

il_{%fl(x) =1, glcl_{%gl(x> = 00, ili%.ﬁ(x) =1, }}11)%92(1') = 00,
ln[fy(2)]) = € # ¢ = lim [ ()] ().
[08] (a) 2’ (b) 2’ (C -0, (d) +o0, (e) 37 (f) 2a (g) 0’ (h) +00, (1) Oa (J) -0, (k) Oa
Elg In(5/3), (m) =1/m, (n) 1, (0) 1, (p) 0, (r) 0, (s) 0, (t) 3, (u) 0, (v) 1, (w) 0, (y) +oo,
Z ) +00.
[09] (a) 1, (b)e™? (c)e’, (d)2 (e)e (f)1/Ve
[10] f"(p)-
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