LIMITI

Calcolo di limiti di funzioni esponenziali e logaritmiche

Il calcolo di gran parte dei limiti delle funzioesponenziali e logaritmiche si effettua utilizzandseguenti limiti
notevoli:

. 1\*
Limite notevole lim <1 + _) =e e = 2,71828182. ..
x— oo X
Da dimostrare
- In(1+x)
Limite notevole lim ——~=1
x—-0 X
Dimostrazione

im—— =

In(1+x) (0_)

x—0 X 0
Applichiamo la proprieta dei logaritmi:

o In(1+x) o1 , 1
lim ——— = lim—In(1+x) = limn(1+x)x =
x—0 X x-0 X x—0

Per la continuita della funzione logaritmica:
1 1
limin(1+x)x =lIn [lim 1 +x)§] =
x-0 x-0
Poniamo% =t = x= % . Perc — 0 t >t

Sostituendo si ha:

t— oo

1 1\ ¢
In |lim (1+x)§] = In [lim (1+—> ] = lne = 1.
x—0 t

L. e*—1
Limite notevole lim =1
x— 0 X
Dimostrazione
i e*—1 (0 _7>
xl—T>r(§ X - 0
Poniamoe* —1 =t = e*=1+t¢t; x=In (1+1¢t) Per x - 0 t—-0
Sostituendo si ha:
li ‘ = i ! _ 1. 1
26 In (1+0) 20 m A+ 1
t
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Esercizio 1268.265
(2 + x)x
X

X

(2+x> _
" =
2

lim
X— 400

lim
X— 400

Poniamo

1
t
Sostituendo si ha:
2
(1+3)
X
Esercizio 1269.266
()
X
) x—2\"
lim ( )
X— —00 X

Poniamo

X

lim
xX— +00

X

Sostituendo si ha:

X

2
lim (1 - —) =
X— —00 X
Esercizio 1269.266.b
x—2
lim ( )
X— —00 X
()
X

Poniamo

3x

3x
lim

X— —00

1

Sostituendo si ha:

3x

lim (1 — —) =
x— +00 X
Esercizio 1269.266.c
()

X
()
X

Poniamo

3x-5

lim
X— —00
3x-5
lim

X— —00

3x-5
lim (1 — —)
X— —0 X

(1% =2)
) 2 x\" ] 2\*
lim (—+—) = lim (1 +—>
X— +00 \X X xX— +0o X
= x =2t Per x - +o t— 4o
152t 1\ ¢ 2
lim (1 +—> = lim [(1 +—> ] = e?.
t - +00 t t—> +oo t
1*=7)
x X X
lim (———) = lim (1 ——)
X—> —00 \X X X— —00 X
= x = =2t Per x - —oo t—> 4o
1,72 1 1
lim <1+—> = lim [(1+—)] = e7? = —
t >+ t t -+ t e
1*=7)
X 3x 3x
lim (———) = lim (1 ——)
X— —00 x x X— —00 x
= x = =2t Per x - —oo t >+
1y 2t3 N -6
lim (1 +—) = lim [(1 +—>] = e ® = —
t = 400 t t— 400 t e
= 1”=7)
x 2 3x—5 2 3x—5
= lim (———) = lim (1 ——)
X— —00 X X X— —00 X
= x = =2t Per x - —oo t—> 4+
2 3x 2 5 1 -2t3 1
- (T = (6D (e
X— —0o X X t— 4o t

1\° 1\°
= lim (1+—) l14+=) = e®:1 = —
t > +oo t t e®
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Sostituendo si ha:



Esercizio 1269.268
lim {x[iIn(x+1)—Inx]} = (w0-0=7?)
X— —00

] ] 1+x ) 1\*
lim {x[lIn(x+1)—Inx]} = Ilim (x In . ) = lIlim In (1 + ;) = lne = 1.
X— —00

xX— —00 X— —00

Esercizio 1269.271

- In(x+5)—In5 0
lim = <6=?)

x—0 X
(x + 5) 1

- In(x+5)—In5 ) lnT 1  x+5 ) X\ x
lim = lim———— = lim—-In = lim In (1 +—) =
x—0 X x—-0 X x>0 X 5 x— 0 5
Poniamo g = % = x = % Per x - 0 t > o Sostituendo si ha:

1 t 1

. % , 1\5 , 1\5 , NE 1 1
lim ln(l +—) = lim ln(l +—)t = lim ln(l +—> = lIlim In (1 +—> = Ilne5 = —.
x— 0 5 t— oo t t— o t t— o t 5
Esercizio 1269.273

” eV3r — 1 _ (0 _7)
x—l%l“‘ 5& - 0 o

5 eV3x 1 - 5 em—lx/g_ 1\/5_ V3
x—l>7(r)l+ 5& B Jc—l>r(r)l’r vV3x 5 5 5 °
Esercizio 1269.274

Zx + 3 3x+4

li ( ) - a® =7
L v aw=2

_ 2x + 3\t _ 2x — 1 4 4\ _ o

im ( ) = Ilim (—) Abbiamo sostituito +3=-1+4
x—+o0 \2x — 1 X 400 2x —1

Zx _ 1 4 3x+4 4 3x+4
- B - () -
e \x =1t =1 s Moo
Poniamo ﬁz% = 2x—1=4t; 2x=4t+1; x=2t+% Per x —» 400 t—> 4o
Sostituendo si ha:
3x+4 3-(2t+%) 1\6t+5

lim (1 + ) = Ilim (1 + —) = Ilim (1 + —) =

X— 400 2x — 1 t—>+oo t t—> +oo t
3 3

6t 1

1 2 1\° 1z
= lim (1+—) -<1+—> = lim (1+—) -<1+—> = ef.
t— +oo t t t—> +oo t t

Esercizio 1269.276

1
lim 3x-(1—eﬁ> = (0:0=7?)

X— 00
Poniamoi=t = x=l Per x = oo t—=0
5x 5t
I 3 1 Si lim 3 1 1 . "’ 3 (1—et) i 3 et—1 3
(ooay o1 o3d-e) o 3e-1_ 3
fim 3x-(1-e%) =lim3 = (1-et) = lim =" = lim - 2 -
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Esercizio 1269.279

62x+6_1 0
o, 21 (0)
x-»-3 x+3

0
Poniamox +3 =t = x=t—3 Per x » —3 t—>0
62(x+3) -1 eZt _ eZt -1
lim ——— = lim = lim 2 =12=2.
x— -3 x+ 3 t—0 t to-0 2t

Esercizio 1269.281

i In (1-5x) (0_7)

xllr(L) 3x - 0

Poniamo —5x =t = x = —% Per x - 0 t-0 Sostituendo si ha:

o lm@@-5%v)  In(1+t) 5 In (1+¢t) " 5n@+t) 5 5

a3 3x - A% 3_(_£) = A% —E-t - A%T3 t -3 3°
5 5

Esercizio 1269.284
4ln (1+3x) (0 _7)

x> 0 sin 5x 0
5 4ln (1+3x) " 5¢ Im(1+3x) 3-4 11 12 12
] sin 5x = % Sinsx 3x 5 5 5

Esercizio 1269.285

- e*—e 0
lim = <—=?)

x->13x—3 0

Poniamox —1 =t = x=1+t Per x = 1 t—=0

.’ e¥—e .y e*t—e  eef-e .y e-(ef-1) im € et —1
Ai3x—3 ~ %31 +0-3 e 3+3t—3 &% 3¢ = 3

Esercizio 1269.286

lim 2 -1 5x+1 _ 0=2
x—}Too xom 5x B (oo _')
] 5x+1 ] 5x + 1\* ] 1\*
lim 2x-1ln = Ilim 2-ln( ) = Ilim 2-ln(1+—) =
X— + S5x xX— +0oo S5x X— +0oo S5x
1

_ 1\>*]5 1 1 2
= xQTmZ- ln<1+§) = 2:'lnes = 2-§ = T
Esercizio 1269.288
o cosx—In(1+x)—-1 0
lim = (_=?>
x>0 5x 0
o cosx—In(1+x)—-1 1 1—cosx In(1+x) 1 1
i SO [ -2 - S 0- =
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Esercizio 1269.289

- e¥—e™* 0
im ——— = (5=?)

x>0 6x 0
" e¥—e™ " eX—e*-1+1 -y 1 e*—1 —e™+1 - i 1
xl—r]}) 6x B x% 6x B xl—tr(l)g X X ] B x%g
_ L [ex—1+e"‘—1] 1 Ha1] 2 1
=T —x | T & ~ 6 3
Esercizio 1269.290
.y 1—cos®x 0o_.
bl es¥* —1 (6_)
 1—cos3«x (1 =cosx)-(1+ cosx+cos?x)
lim———— = lim > =
x—0 e5x° —1 x—0 edx* —1
~ (1—cosx) 5x? 5 1 1 3
= chl_f)r(l) 2 -esz_l-g-(1+cosx+cos x) = 5-1-5-3 = 10
Esercizio 1269.291
lir(r)z+ [[n(tg x) — In(5x)] = (—o0+ 00 =7)
b
lim [In(t lS]—l'l(tgx)—l'l<1tgx)—l(11)—l _
JimlinGeg 0 —in(s0) = fig in(5) =t in(5 ) = n(5r) = dng =
= Inl—In5 =0-In5=—-In5 .
Esercizio 1269.291b
lirgz+ [In(tg 3x) — In(5x)] = (—o0+ 0 =?)
X—
lim [In(tg 3x) — In(5x)] = i l(thx) " z(3tg3x)— (31)—13
JiminGeg 30 —tns0) =l in(T5m) = i in(5rr) = m(g1) = g
= In3—- In5.
Esercizio 1269.292
1
In(1+== 0
P G- I L
xX— +00 3 0
1—ex
Si t = 1 5t S + = t-0
-— = - = - 400 -
ipone — . e (x ) )
1
. mn(1+55) m(1+0) In(1+¢t) 15t PPN I
x—}Too 3 T otsot1—e35t T ¢Sor t —(e15t —1) 15 B 15

1—ex

1
15 °
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Esercizio 1269.293

e5+"2—e5 0
i S (0
x>0 1—cos?x 0
es+x2_es e5 - xz_es e5-(ex2—1) exz -1
lim — lim — = lim —— = lim e> - 5
x»0 1—cos?x x-0 sin%x x-0 sin?x x—0 b
2
e* X \2
= lim e5- > ( ) = e%-1-12 = ¢°
x>0 X sinx
Esercizio 1269.294
5tg x 0
lim —9% __ _ (-=?
x->0 eSMX — cos x 0
5 S5tgx = lims tg x x = lim S tg x 1
A emx —cosx 26 X eSm* _cosx | 0 x eSinX —cosx
X
tg x 1 tg x 1
= lim5- — = lim 5- C— =
x-0 X eSmx —14+1—cosx x>0 x esnx—1 1-—cosx
X X X
tg x 1
= [lim5- — =
x—0 X eS‘"x—l_sinx+1—cosx
sinx X X
=5-1 !
h 1-140
Esercizio 1269.295
li (1+ X )x _ (1+oo_7)
x—}Too 2x2 +1 B '
X 2x241
X
lim (1+5— - 14—t = tim (14—
s 22+ 1) ol 2x2 + 1 sl 22 + 1
X X
XZ
2x2+1  x? 2x%+17 2x2+1
x 2x2+1 [ 1 x ]
= lim 1+— = im |1+ | =
x— +00 2x2 41 x—>+00| 2x2 +1 |
| X |

sin?x

X

XXzl

N| =
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Esercizio 1269.296

lim <3x_1)32_{ = (1 =7)

x-> o0 \3x + 2
X X X

” <3x—1>7 - 5 <3x+2—2—1)7 - <3x+2+—2—1>7 _
Ao \3xrr2) T % 3x +2 - e G2 3x+2) T

l (1 -3 Jz‘c

xirgo 3x+2>
Si - _1 3x+2=-3t; 3 2— 3t 2 4

= — = = — . = —/ — . = —_

i pone T2 1 X ; X ; X 3

Se (x » +) = (t » +)

-3t 1t 1\ 3
-3 z - 1\ 372 (1 +?)
= lim <1+ ) = lim (1 +—> = lim (1 +—) = lim T
X— 00 3x+2 t— o t t— t— 1Nz
(1+%)
1 _1
3
C(1+9) 1 1
= lim 1 = 1 = 2~ -
e i ez Ve
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