CALCULO DE LIMITES Matemdticas Iy IT

CALCULO
INTUITIVO

LyC-1 Si u(x) >—-1y v(x) >0 cuando x — 4o, calculael lim de:

x—>+oo

a) v(x)—u(x) b) @ ¢) log,v(x)
u(x)

d) u(x)+v(x) e) u(x)-v(x) £) Ju(x)

Si u(x) > 2 y v(x) > =3 cuando x — +eo, calcula el lirEO de:

&) u(x)+v(x) y 22 i) 5
u(x)

J) AJu(x) k) u(x)-v(x) D) Ju(x)

Solucion:
a) lim [v(x)—u(x)]zO—(—l)zl b) lim (@jzizo
A el y(x) ) -1
c) h’er [logzv(x)] = No existe d) linL [u(x) + v(x)] =-1+40=-1
e) Iim [u(x) - v(x)]=-1-0=0 f) lim u(x) =-1=-1
g) lim [u(x) +v(x)]=2-3=-1 h) lim vx 3
X—>+o0 X400 u(x) 2
i) lim (5) =5 =25 i) lim \Ju(x) = V2
k) lfﬂi[u(x) V(x)]=2-(-3)=-6 )] 11’11100 3u(x) =32
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LyC-2 Sin calcular halla los siguientes limites:

a) lim (x2 +3x—x3)

X—>+oo

d) lim (-5x +6x-2)

X—>+o0

g) lim v/5x” —6x

) gg(ﬂogX)

m) —1.5"

p) Vx

$) (4)°

0 Jim (1)

9 i (45l )

b) lim (-5-2>)

X—>+oo

¢) lim (x3 —7x* +3)

X—>+oo

e) lim /x*+2 f) lim (—2log x)
h) lim (2.5)" i) lim (=5log, x)
k) 3x° —/x +1 1) 0.5*
n) log, x 0) !

&2 x +1
q) 4° r) 47

0 lim (¥ —3/2x+1)

x—>too

w) lim (3*-2)

X—>+o0

u) lim (x2 —2”)

x—>+oo

x) lim (5* /v —2)

X—>+o0

a) lim ()C2+3)C—)C3)=—oo

X—>+oo

¢) lim (x3 —7x* + 3) =400

X—>+o0

e)lim Y x* + 2 =+oo

X—>+o0

g) lim /5x% —6x = +oo

X—>+o0

i) lim (—5log, x)=—oc0

X—>+oo

k) lim (3x° —\/x +1) = +eo

X—>+oo

m) lim (—1.5“) = No existe

1
0) lim =0
)X*M(x3+1j

@) lim (4") =+oo

X—>+oo
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b) lim (-5-27") =—oo

xX—>+o0

d) lim (=5x> +6x—2) =—co

X—>+o0

f) lim (—2log x) = —co

X—>+o0

h) lim (2.5)"" = +eo

xX—>+o0

j) lim (41og x) =+oo

I) 1im (0.5 ) =+co

X—>+o0

n) lim (log, x)=+eo

X—>+oo

p) lim Vx = +o0

X—>+oo

r) lim (47)=0

X—>+o0
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CALCULO DE LIMITES Matemdticas Iy IT

s) lim (—4)X = No existe t) lim (x2 —J2x+ 1) =+oo

X—>+oo X—>+oo

u) lim (x2—2x)=—°° v) lim (\/x2+1—\/;):+oo

X—>+oo X—>+o0

w) lim (3" =2') = 4o X lim (5 =x* =2 ) =+eo

X—>+oo X—>+o0

) lim (Vx ~log ') = o

TfAigo Zunzunegui Monterrubio 3de 36 sirzunzu@gmail.com




CALCULO DE LIMITES Matemdticas Iy IT

a) Ordena de menor a mayor los siguientes infinitos:
Jx 1.5% x° 3x° 4" log, x
b) Teniendo en cuenta el resultado anterior calcula:

5
lim (log”J lim | 2% lim ‘/;
X—>+oo \/; x>t |y x>+l 1.5

Solucion:

a) Orden de los infinitos:
log,x < Jx < 2 < 3 < 15 < &

N Resolver los siguientes limites:

5
lim [ 12825 | _g lim | 2% |= oo . R
X—>Fo0 \/; Xt X X—rteo ISX
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LyC-3 Cuando x—>+co f(x)—>+4eo, g(x)—>4 h(x) > -, u(x)—>0, asigna,
siempre que puedas, limite cuando x — +oo a las expresiones siguientes:

a) f(x)—h(x) b) f(x)+h(x) ¢) f(x)-h(x) d) f ()
e) f(x) f) u(x)"™ ) f(x)/h(x) h) g(x)"”
D @@ ) g()u) K 0" 1 [- "]
m) u(x)/h(x) n) x+ f(x) 0) x+h(x) p) x*
Solucién:
) 1im [ £(x) = h(x)] = (400) = (—o0) = (+20)
b) 13& [ £ (x)+ h(x)] = (+00) + (=) = No existe
©) lim £ (x)- () = (+e0) - (=o0) = (—o0)
d) lim £ (x)’ ) 2 (Jo0) ™) = (400)
e) lim f (x)" = (4e0) ™ = (+o0)
f) lgﬂo u(x)"“Y =(0)? = No existe
- f(x) o
g) lim —— = Depende del orden de los inf initos
X—>+o0 /’l(X)
h) lim g (x)"" =4 = (0)
Lo (%) (o)
1 =—= (400
1)XLIEOM(X) o) (400)
cg(x)_ 4
1 =——=(4o0
bt u(x) (0 ()
, M) N 1 _ 1 _
R lim f ()7 =)™ = s = =@

D) lim [—h(x)h(‘”] = (—00) ™ = No existe
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CALCULO DE LIMITES

1) © _
m) lim h(x)  (—oo) =0

n) n) lim [x+ £ (x) ] = (+00) + (o0) = (+o0)

0) lim [x+ 1 (x) | = (+o0) = (+00) = No existe

) lim (x*) = (hoo) =) ==

- o=
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CALCULO DE LIMITES Matemdticas Iy IT

LIMITE x— +o
INDETER. (=

LyC-4 Calcula el limite cuando x — +eo de las siguientes expresiones:

3x+1 V5x=2x

a) lim ———— b) lim
2 _ _5 4
o) lim | o —5x—2X Tx*2 @ tim [ U2 s
X—>+Foo 2x_1 X—>+oo X _1
X x 2x
o) lim ex +senx f) lim ex + Sezx
xote @t + 008 X o= et +4e
25
.| B+5x-8%° i 35T 2¢"
g) lim|——m—— h) | lim -
X—>+o00 1+ 2x x—= 7x+5€
Solucion:

a) lim —2 L :(sz lim 2% =2

X—>+oo [4x2_6x oo x—>+°o2x 2
\/5x3—2x_(°°j . \/g-x3/2

b) lim
xotee Dy 45

= lim = 400
X—>oo 2x

(o)

2
¢) lim [«/x3—5 _MJ:(SJ: lim (x3/2—3?x):+oo

X—>+o0 2x — 1 o X—>+oo0

X—>+o0 x2 p— [o'e)

O 1 (x-5)° L5 oo Porque una expresion potencial es un infinito
im|——-15" |=| — |=—
demayor orden que cualquier polinomio.

sen x
o) li e +senx (oo . 1 e Porque tanto el seno como el coseno son
im——=| — |=lim —&~—= )
it @t oS X \oo ) xore 14 COSX funciones acotadas entre -1y 1
X
e
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CALCULO DE LIMITES

Dividimos
por e2*
f_/%
. e +8™ (o) 1/e‘+8_8_2
f)lim————>-—-=| — |====lim Z—— =—=
x—ew ot 4 4e [e) x> 1/€ +4 4

3 5
25 o4
{%/3+5x—8x3} {ooj {2 "

+2

Matemdticas Ty IT

lim — |=lim
g x>teo 1+2x 00 ) xote 1
X
3x
o2 042 2

h) lim 2526 — (fj = lim
= Tx+5¢" \oo ) xoe

7%64_5 0+5 5
e
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CALCULO DE LIMITES Matemdticas Iy IT

LIMITE x— +e
INDETER. (=)

LyC-5 Calcula los siguientes limites.:

2
a) lim | 2~ _Sx—zx) b) lim (\/xz—x—x)

X—>+oo X + 3 X—>+00

3 3 3
¢) lim |22 24X X d) lim | —~— -2
aote| x4+ 2 x=2 wote| 2x7+1 2

2_
e) lim 3";5—" 2) f) lim (\/x2+x—\/x2+1)
X—>+o0 x X—>+o0
9) lim(2x—\/x2+x) h) tim (Va1 —x+2)
3 3 3
iy lim | 222 4o x j) lim [ —>— X
xoeo| x4+ x—=2 xoveo| Dyt 4] 2
Solucion:

T x+3 xoe x +3

2 2x% —5x—2x-(x+3 -
a)hm(zx SX_zx):(oo_oo)znm ¥ oSx-2x(x43) Ll

I —x—x) (V2 —x+x ox)-x7
b) lim (V¢ —x—x)=(°°—°°)=}ifg( \/xz)_EHx ) =xlir3°(—f/x2—xa)c;

= lim - l

—X .
———=1Iim =—
X—>+oo }xz_x_i_x x—>+wx+x 2

3 3_
o) Iim (3x +5 4x xj:(oo—oo):h’m (3x2—4x2)=—oo
xote | x4 2 x—2 X—>oo
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CALCULO DE LIMITES Matemdticas Iy IT

3 2x° —x-(2x% +1 _
d) Ifm | ———= | =(c0—o0) = lim 2( ) lim —~—=0
wote| 2x"+1 2 Ao 4x°+2 ot 4x7 +2

. (3
2_9 zjiﬂ(ax_sz
e) lim (3)64‘5_)(? _ j:(oo—oo): = 400
L2 g =3x"+5x- (24" -4) X' +5x+4
= lim = lim ———
X—teo 2x X—>+oo 2x
Ve +x =2 +1)- (VP + x4 +1
f)lfm(\/x2+x—\/x2+l)=(oo—oo)=lim( ) ( )=
x—>+o0 x—>+oo \/x2+x+\/x2+l
/+x—(/+1) 1 . 1
= lim = lim = lim =—

N N L R BV LR R S )

2x =X+ x| [2x+xT+x 2 _ (2
@) lim (2x—x* + x ) = (c0—o0) = h’m( ) ):h’m W)
Ko Ko 2x+\/x2+x Xk 2x+\/x2+x
3xt—x 3x?
= lim ——————=1im

ey pAxt xS 2x+x

= +4oo

b tim (1~ x+2) =(s0—e0) = lim (Vx+1=vx+2) (Var1+/x+2) i

. . Vx+1++/x+2

x+1-(x+2) ~ lim -1

=lim ——F—== ———=
e x+l+x+2 o Yx 1+ x+2

0

i) lim (3x3+5_4XS_xJ:(°°_°°)= lim (32" +5)-(x=2) = (42" —x) - (x+2)

xote | x+2 x=2 Ay (x+2)-(x=2)
(3x*—6x" +5x—10) — (4x" +8x" —x” —2x)
= lim =
oo (x+2)-(x-2)
. —x =14+ X +7x-10
= lim 5 = —c0
X—>+o0 x =4
3 —_— —_— —_—
i lim | ——-=% z(w—w)zlim% 2%{ L lim—"— =
x| 2x7+1 0 2 x4 xT 47 xoteo 4x° 42
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CALCULO DE LIMITES Matemdticas Iy IT

LIMITE x— +o
INDETER. (¥~

LyC-6 Halla los siguientes limites cuando x — 4oco.

: 1Y . 1Y . 1Y
a) im|1+— b) Iim|5+— ¢) lim|1+—
X—>Foo Sx X—>Foo 5x X—>Foo Sx
X 3x-2 4x
1
d) lim 1+ij e) lim (1+lj f) lim 1——]
X—>+oo 5x X—>+oo X X—>Foo 2x
) lim 1+L ) h) lim 1+i 5 1) lim —i )
g X—>+oo Sx X—>+oo 2_x X—>+oo 2x
5x 2 3x-1 3x-1
-1
i) Tim [ 14> k) lim| X1 D tim [ 1++
2
X—>Fo0 S5x X—>+o0 x +2 X—>Fo0 X
2 _1 3x-2 32/ N /
m) lim |1+ n) [lim (1+4x)™" o) |lim (1+arctg x)
X—too x2+6 x=0 x=0

P

=
=
l=
i3
7\
= | =
o o
+ |1
W | W
——

Solucion:

. 1 . 1
_ 1Y _ xlgfwx{n——l) lim 2~ 1
a) lim (1+—j =(1 )=e W)z eSiz S
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IyIT

X—>+o0

* im x| 145 im Sx
d) lim (”51) = (17) =™ o) _

X—>+oo 2)C
2 o lim Sx| f+2—1 lim 10x
.]) lim (1+5—J :(lm): [ X j exa+w5x_ez
X—>+oo X
e A~ +x—1—( P +2)
N 3x-1 ) lim (3x 1)["x;:;1—1] Jim (3x-1) Za
k)xlle )C2+2 :(1 ):e =e =
lim [wJ
wotoe x40 3

3x-1 . o . 3x—
1) lim (1+1j —(1r)=™" UG

Como el denominador es una
potencia par los limites laterales
1284 serdn siempre iguales a +oo

: lim 22.(1+4x-1)  lim
n)}(il;ré(l‘F4-)(')32/)(z =(1m):€xl_r)no X ( i )zex—>0 )/(2 :(ek/O) ——
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CALCULO DE LIMITES Matemdticas Iy IT

) ) lim  (14arotg x—1)  lim ATOEY (g lim
0)lim (1 + arctg x) =(1 )=er 0 =™ ¥ = V=====¢"" =M =
x=0

o 2
:(1 ):e =e =TT =% =

2 2 32 _
ax s 2[ X3 li 2 =373 . —6ax?
(x2—3J Jim ax [rm IJ Jim_ax [ o Jim 1
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LIMITE x— —
INDETER. (»-)

LyC-7 Hallar el limite cuando x — —oo de las siguientes expresiones:

3x*=5x*+3 N5 =2x

2) xlgg" 6x° —7x% ®) xlgg" 2x+5
2
¢) lim {\/—3x3+5+4x+_23} d) Iim [x/xz—x—xJ
X—>—00 X X—>—00
e) lﬁg[\/x2+x+x} f) ll’ri(xz—\3/2x+l)
@) lim (x* +27) h) lim (x*-2")
) lim (x* -27") j) lim (2737
K) 112(\/;5—1—5*) D lim (2 -
m) liri(xz—\/x“—l) n) lim (Yx+2 - x%)
. S mex . 3x3+5_x3—x
o) lim (37~27) p) lim =—==—"—
3
Q lim[ a —fJ 1) lim (\/x2+x—\/x2+1)
o 2741 2 £ormeo
s) lir20(2x+\/x2+x) 0 mg( x2+2x+x)
2
u) lim {\/—3x3+5—4x _3} V) lim(;_lJ
xrmeo x+2 =0 In(l1+x) x
Solucion:

2.3 g2 3(=x) 3 o
a) lim 3x3 . 2+3=1fm ( x)3 =1 3x3 ( j !
e 6x =Tx Ao 6(—x) x40 —Ox
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CALCULO DE LIMITES Matemdticas Iy IT

3 5(=x) .3
by tim Y3 =25 L W) o VS
X—>—o0 2x+5 P ) (_x) x>t Dy

,Zf (raiz deindice par de n®negativo)

¢) lim [\/—3x +5+4x - }_ h’m{ ~3(=x)"+5 +—4(_x) _3}:

X—>—o0 X—>+o0 (_x) + 2

X—>+oo X—>+oo

= lim {\/3x +5+4x 2}— 1im 3x7% — 4x = 4oo

a Jim [\~ x| = im[ (=x) —(x) —(—x)}: lim [+ x4 ] = (400) + (420) = oo

X ——c0 X—>+oo

 lim [ +x+ x| = xlir&[ (—x) +(~x) +(—x)} = lim [ @ = x = x| = (o0 —e0) =
(m—x)-(m+x) /—x—/:

= lim = lim
X \/xz—x+x o Ixt—x+x
—-X 1 1
= lim =— =——

o —xex 1412

0 lim (x> =23 +1) = lim [(_x)2 _ 3/2(—x)+1} = lim [ —=Y=2x+1 | = 4e0

g) lim (¢ +27) = lim [ (~x)" +27" | = Iim (xz +2ij = oo

X—>—c0 X—>+oo X—>+o0

h) Iim (x*-2*) = lim [(—x)Z—Z_ }_ lim {x _%}m

X—>—o0 X—>+o0 X—>oo

i) lim (* ~27) = lim [ (~x) (X =27)=—o

X—>—o00 X—>+oo0 x—>+<>o

= hm —o0

x—>+oo

i lim (27 =37)= lim [

X——o0 X—>+o0

X—>—o0 X—>+oo X—>+oo

20 ]= i
]
k) lim (\/r 5* )_ Jfm [«/ }: lfim {\/ﬁ—%}:NO existe

I lim (2~ x*) = lim (27 ~(=x)’) = lim (ix_fj:_oo

X—>—o00 X—>+o0 x—teo| D
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CALCULO DE LIMITES Matemdticas Iy IT

m) lim (xz—\/ﬁ)—hm[ —X —1}: im (x —x —1)

X—>—o0 X—>oo

:(oo—oo): lim

n) lim (%/x+2 —xz) = Iim (&~ x*) = 0

X—>—00 X—>—00

0) lim (37 =27) = lim | 37 27 | = Jim (3" =27) =+e0

X—>—o0 X—>oo

p) lim (3x3+5_ﬁJ_ lim [3'(—X)3+5_(—x)3—(—x)}_ lim [—3)63 +5 _—x3+xj_

(—x)+2 (-x)-2 -x+2 —x-2

_ (co—e0) = lfm (2+x)-(—3x3+5)+(2—x)-(—x3+x) _

Eriee (2+x)(2—x)
B =6 +5x+10+ 1 —2x° —xF 4+ 2x
= lim > =
x—>+o0 4—x
o 2x =8 =X +7x+10
= lim > = o0
x——oo 4—x

3 A _ 3
q) lim 2f -2 |=lim ( x)z (=) =(e0—co) = lim [ ———+ |=
x> x +1 2 X+ 2'(—)6) +1 2 xote| Dx 41 2
(%Jr%”J:h’m(

= lim 5
4x°+2

X—>+oo

4x2+2j:

r) lim (\/x +x—\/ﬁ)—hm (\/ x) + (—x)—\/(—x +1)—11m (\/:—\/ﬁ)

X—>—o0 X—>+oo X—>too

(\/xz—x—\/x2+1)-(\/x2—x+\/x2+1)

=(c0—o0)= lim =
( ) o Ve —x+dx0 +1

~ Iim /_ _(7/"'1) -x-1 -x—1

o [P —x P +1 ”‘”""\/x —x+x +1 e 2x

S) 1ir20(2x+\/x2+x): lﬁrzo(Z-(—x)%— (—x)2+(—x)): lirrzo(—2x+\/x2—x):(oo—oo):
4x* +x° —x

(—2x+m)-(—2x—m) )
T ede s T s
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CALCULO DE LIMITES Matemdticas Iy IT

t)lim( X +2x+x ( ( x +2 )+(—x)):h'm (\/x2—2x—x):(oo—oo):

(m_x).(m+x) / 2x— / . =2x

= lim = lim =lim —=-1
Kot \/x2—2x+x Ko \/x —2x+x ot 2x
2 Y _ 2
u)lim[ 3 45— _3}=h’m[ —%—xfﬁ—m}ﬁm{ 345 -2 3}:
X——o0 x+2 X—>+oo (_x) +2 X—>+o0 —x+2
= lim (V327 + 2x) = (4o0) + (+o0) = oo
11 11 In(1+x) (0} —%
v)lim —— | =lim —— =(oo_oo):1imx“—x=(_j====
=0(In(1+x) x| =oIn(l+x) x =0 x-In(1+x) \0
| 1 1+x-1
=lim 14X _jim e =lim a
T (I+x)-In(1+x)+x =0 (1+x)-In(l+x)+x
1+x 1£%
L'Hopital
. 1 . 1 1
T R
0 Tn(l+x)+ o+ n(l+x)+
+x
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CALCULO DE LIMITES Matemdticas Iy IT

LIMITE x— —
INDETER. (¥~

LyC-8 Calcula el limite cuando x — —oo de las siguientes expresiones:

3 2x 1 S5x+3
a) lim (1-!——] b) lim (1——)
X—>—00 X X—>—00 X
2 _ 3x-1 5y
¢ fim | X121 d) Iim (1+3j
e X742 Fo—e 2x
e) lim (1+2cos x)l/cosx

x> /2

Solucion:

3\ 3 YO 3\ lim (—Zx)-(l—
a) Iim (1+—j =lim|l+—| =lim (1—-) =(1I")=e""
X—>—00 X X—>+oo (_x) X—>Foo X

=W

5x 5(=x) —5x
d) lim (1+ij = lim | 14> =1fm(1—i] =(17)=
X—>—00 2x X—>+oo 2(_x) X—>+oo 2x

[1 3 1] lim 3%
— ex—>+eo 2x = " 2x — 615/2
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CALCULO DE LIMITES Matemdticas Iy IT

2cos x . 2cos x
lim

. 1 )
. I/cos x - lim <(1+2cos x—1) lim
e) hm (1+ 2COS x) — (1 ):e,x—ﬂr/Zcosx — ex—)/r/z cosx ex—)/r/Z oS x :€2

x—>7x/2
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CALCULO DE LIMITES Matemdticas Iy IT

LIMITE x—«
INDETER. ;][5

0 0

LyC-9 Calcula los siguientes limites:

2 2 —
2) lim| —>— 42/t b) lim X —4
x—3 (x _ 3)

=2 7 +2x> +5x+10

¢) lfmi d) h'mS—‘M_@
-1 x? —S5x+4 =2 x*+x-6 (0)
X =2x"+2x+5 A +2x-3
e) lim > f) lim ———
x—-1 x —6x-17 x—-3 3x3+3x2
1
Vit —x x* —4x—10 |6
Iim——— h) lim| ————
g) x—1 [x2+x_2 ) x—6 x—4
1—
i) lim (1+senx)-tg’x j) lin(}ﬂ
¥ X
k) lim 222 1) 1im1_c‘2)”
=0 x x—=0 X
m) hm—ﬂ-l—x—l
=8 —x -3

Solucion:

No hay que hacer limites

_3) 5
a)lim + Vix-3) =>4+ 27 = (400) + (+00) = +o0 4 laterales porque los (0
M[(H)z 2 =) (o) porque los (0)

estan al cuadrado

2_
b) lim —— 2 =(9j=1
=2 x4+ 2x"+5x+10 \0) =

Thigo Zunzunegui Monterrubio 20 de 36
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CALCULO DE LIMITES Matemdticas Iy IT

, X +3
iIm——MmM =-—
243 43 4 o1 (x=4)-(x-1)
¢)lim =1lim =| — | ={limites laterales} =
ol x* —5x4+4  xor (x—4)-(x—1) 0 X +3

1, _ =4
S (= 4)-(x-1)

. x*=2x  (0) [factorizamos y reducimos ) Jx-(x=2)
dlim—————=-—"= =Ilim =
=2 +x-6 (0) =2 J(x=2)-(x+3)

e )

= lim = lim .
- 2)** (x+3)3 =2\ (x-2)-(x+3)

las raices al mismo exponente

Iim ¢ = +4o0

12" (x+ 3

lim ¢ = No existe
x>0 x + 3

_limw'(x2_3x+5)_lim x> =3x+5
e)h’mx3_22x2+2x+5:(9j: = M‘(X—ﬂ =l x =17 _9

=l Xt —6x—7 0 , )
3x°—4x+2
=1L'Hopital f = hm—
{ p } x—-1 2x_6
1 2 25
-1 -1 3 -5 x_6i\/36+28_618_ x=-1
T3 5[0 " T2 T\aes
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. (X =4x=10 ) o\
X —4x—10)0 (1] _ [timites L — =(17)-
h)h’m(—J =(1)lo :{ }= _

x—4 laterales

x—6 x—4
i L [22=4x-10 | 2osx6 g STV o
m -6 4 lim — m 4. lim =
_[ = o x x B N S L S e R

1+ -sen’ 1+ -sen’
i) lim (1+senx)-tg” x=(0-c0)= lim ( senxz) sen x:(gJ: lim (1-+senx) zsen t
37 37 cos” x 0) 3~ l—sen” x
2 2 2
W-senzx sen’x 1
lirgr = lirgr—:—
- (I-senx)- (1 x) (I-senx) 2

s Nl—cosx 0 . Al=cosx-l+cosx .. l1-cos’x . \sen® x
plim——=| — |=lim =lim =lim =
x=0 X 0/ =0 x-~/1+cos x =0 x.a/l+cosx 0 x-+/1+cosx
————==—= lim ’&{ =lim ! —L—ﬂ
lim sen x=1lim x =0 /'\/1+COSX =0 \/1+COSX \/5 2

k) lim 2 (QJ —lim~ =1
x—0 X 0 x—0 X
. l-cosx (0) .. (I-cosx)-(I+cosx) . l-cos’x . sen” x
Dlim———=| — |= > =lim— =lim— =
=0 x 0) =0  x*(l+cosx) =0 x> (I+cosx) 0 x>+ (1+cosx)
:limL:hm ! :l

x—)()/_(1+cos x) x—=0 1+Cosx 2
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Matemdticas Ty IT

L VZErel (0, (M—l)-(@H)_r (V2+x-1)-(V8=x+3)
m)~x5n}lm_(5j_xiqll(@—3)-( 8—x+3)_xl‘>n‘ll 8—x—9 B

(M—l)-(ﬁ+l)-(@+3)

[—
=

—-x—1

. (2+x-1)-(V8-x+3)

{
I

:(QJZ _
0) - (-x=1)-(V2+x+1)
(x+1)-(\/ﬂ+3) M-(\/E+3)

=lim

= (—x=1) (V2 +1)
(\/E+3) 3+3

=lim =

= (V2+x+1) —(1+1)

TfAigo Zunzunegui Monterrubio
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LIMITES
LATERALES

x+1 x<1

LyC-10 Calcular si existe lim f(x), siendo: f(x)= 5
x—1 —x +4x-1 x>1

Solucion:

lim f(x)=lim (x+1)=2
hmf(_x): x—1 x—1

ol lim f(x)=1im (—x* +4x—-1)=2
x—1" x—1"

Como los limites laterales coinciden, existe el ll’n} f(x) yesiguala?2
xX—

y = x+1; -5.000000 <= x <= 1.000000
1
) = —x*2+4x-1; 1.000000 <= x <= 5.000000

pu

3+

2+
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L'HOPITAL x—k
INDETER. (7=

LyC-11 Calcula los siguientes limites:

(3-x)-e"—2x-3 senx- (14 cos x)

a) lim > b) lim
x—0 X x—0 X-COSX
e e +x—1
¢) lim d) I >
-0 genx x—0 X
3 2 X
X +2x +x 3
e) lim——— f) lim —
=0 x +x"—x—1 xteo X
pg 1/x , 3/)c2
g) lim x(5""-1) h) lim (cos 2x)
xX—>+o0 x—0

i) lim (1-2"7)-x

. , 1
i) 1fm (cosx +senx)”"
x—=0

K) hm{L_L}
=l x—=1 Inx

m) im0t
x—0 X

0) lim (—ZX —3—’6)
-t x=1 Inx

X—>+oo

X-COSX—sen x
3

D) lim

x—0 X

1 1
lim| — -
" xlgol(ﬁ sen2x)
(2—x)-¢"—(2+x)

2

p) lim

x—0 X

5 —

X 0

(3—x)ex—2x—3=(0j

_—ex+(2—x)ex

L’ Hépital

—ex+(3—x)ex—2

=h,m(2—x)e -2

x—0 2x

(1-x)e* 1

2

0

senx-(1+cos x) {0)

X-COS X

TfAigo Zunzunegui Monterrubio
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CALCULO DE LIMITES

. _ L’ Hopital . .
. e —e 0O\—— ., e'+e 1+1
¢)lim =| — |===Iim = =2
=0 senx 0 x>0 coS X 1
. L’Hopital x L’Hopital x
e +x—1 0O\—— ., —"+1 0O\—— ., -e
d)lim > =| — |==1im =| — |==1im =
x—0 X 0 x—0 2x O x—0 2
3 ) L’Hépital )
L X +2x +x 0OY—— ., 3x"+4x+1
e)hmfz — | === hmz—:_
=0 +x"—x—-1 \0 =03x"+2x-1
L Hopital L Hopital X 2
I 00— 3 .n3 (oo i 3 -(1n3)
f) lim —=| — |== lim —=|— |===lim
X400 x 1) x40 Jx o0 X—>+e0 X
X 3
. 3"-(In3)
= lim ———— =+
X—>+oo
L’ Hopital
) , L oS- (0= .
g) lim x-(Sl/“ —1): lim =|— |== lim
X—>oo X—>oo l/x 0 X0 _
Zé/
i 3 (cos2:-1) ” 3-(cos 2x-1)
; 3/ 2 - lim —5-(cos 2x— - lim
h)hm(cos2x)/ =(I")=e™" =" =™ ¥
x—0
0 L'Hopital 120052
_ e[oj o T 2 e

Py P +sen x—1
lim —-(cos x+senx—I) Jfm SOSXTSERXT
- exﬁ()

x—0 X X

. Vi _(1e) _
1)£1$(cosx+senx) =(1")=e

Matemdticas Ty IT

X

sl/x.lns.%
X _1¢ 1/x _
— = = 1lim 5" -In5=In5

X—>+oo

0\ L Hopital
B ==

. —6sen2x
lim ———=

— exﬁO 2x

0 L Hopital
b==

e — exﬁ()

=2 (0} =S -2"
B i (1-2) = (0-) = im 5520~ )= im

= lim (-2""-In2)=-In2=1n(1/2)

X—>+o0

Thigo Zunzunegui Monterrubio 26 de 36
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CALCULO DE LIMITES Matemdticas Iy IT

1 1 1 +1 0 L’Hopital l_l
k)lim{———}=(oo—oo)=1imnx—x=(—j===limx—=
=i x=1 Inx =1 (x=1)-Inx (0 ST

x

0

=l x-Inx+x—-1 >ly.lnx+x—1 xl

T

ilnx+2 2

l_x L’Hopital
—F bpita
lim— £ m— % (OJ% -

L Hépital L’ Hépital
. x-cosx—senx [O0)\—— . /cesf—x-senx—/wsf 0\y——
I lim 3 =| — |===Iim > =|—|=—==
x—0 X 0 x—0 3x 0
L’"Hopital
. —Senx—Xx-CoSXx OY—— .. —cosx—cosx+x-senx
=lim =| — |===Iim =
x—0 6x 0 x—0 6
. —2cosx+x-senx 2 1
= llm —_————=
x—=0 6 6 3

L’Hopital L’Hopital L"Hépital
. X—senx . x-—senx OYy—— .. 1-cosx O0Y—— .. senx 0\——
m)lim — =lim —=| - |=——=Ilim———= m
x—0 > >

m 3 =| — :::1 = — | ===
X x—0 X 0 x—0 3x 0 x—0 6x 0
cosx 1
= lim = —
x—0 f
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L’Hép
i 1 1 _ — i senzx—xz_ 0) ~ i 2senx-cosx—2x _
n) mj—=-—- —(“_“)—lr%ﬁ— P 2 2 =
=0\ x° sen” x =0 x“.sen” x 0 x=02x-sen” x+2x°-sen x-cos x
L’Hépital
. sen2x—2x 0y——
=lim > > =| — |==—=—=
x>0 2x-8en” x+ x” -sen2x 0
2 2 2 4 x-sen x-cos x=2x-sen2x
. COS2x— —
=lim > > E—————
x>0 2-8en” x+4x-senx-cosx+2x-sen2x+2x"-cos2x
L Hépital
. 2cos2x—2 0Yy——
= hm ) ) =| — |=m===—==
x>0 2-sen” x+4x-sen2x+2x"-cos2x 0
. —4sen2x
=lim > =
=0 4.senx-cosx+4-sen2x+8x-cos2x+4x-cos2x—4x"sen2x
L’Hépital
—lim —4sen2x (0\——
=0 6-sen2x+12x-cos2x—4x* -sen2x 0
. —8cos2x
=lim > =
x>0 12-cos2x+12-cos2x—24x-sen2x—8x-sen2x—8x" -cos 2x
. —8cos2x 8 1
=lim = -

0 24-cos2x—32x-sen2x —8x’ -cos2x 24 3

L Hopital
. 2x 3x ) 2x-Inx—3x"+3x 0 —
0) hm _— =(oo—oo)= hm =| — |==——=
—r'\x—1 Inx x—1" (x—l)-lnx 0

2lnx+2-6x+3

=lim — — oo
ol Inx+ X"
X
(2 ) x (2+ ) L’Hépital X+(2 ) *_1 ( 1+2 ) *_q
p)lim x 62 * =(9j:::: im € Xx)-e —lim x)-e _
x=0 X 0 x—0 2x x—=0 X
x L’Hépital x 3 .
x=0 2x 0 x—0
dHl—x)et | —xeef
B G e . 2T
x—0 x—0 2
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NEPERIANOS
INDET. (=) (1) (@

LyC-12 Calcula el valor de los siguientes limites:

a) lim (—) b) lim (cosx+senx)"”
x—0 \ X x—0
)C2
¢) lim (tgx) d) lim (x* -2x)
. 1 . 32/
e) lim(x) - f) |lim (1+4x)
x—1 x—0
2 lez
. x°=3 1/cos x
1 .
) XLIEO(XZ.FJ h) X1_1)1;}2(1+2c0sx)
Solucion:

x—0 x—0

1 e 1 senx Tomando
a) lim (—j — (000 ) — L=1im (_j neperianos

X X
1
) 1 sen x ) 1 sen x ) 1 ) lnf
InL=1In|lim| — =lim|In| — =lim|senx-In| — ||=(0-o0) =lim—* =
x—0 X x—0 X x—0 X x—0 1
sen x
o0\ —— x* . sen’x 0\—= 2senx-cosx O
=| — |===Ilim =lim =| — |===Iim =—=0-—>
oo X0 =0x.cosx \0 x>0cosx—x-senx 1
———5—-CosXx
sen” x

— L=¢"=1
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Tomando
b)lim (cosx+senx)1/x=(l°") — L=lim (cosx+senx)1/x —feperianos
x—0 x—=0
L Hopital
oo 1 —
In L=1im {l-ln(cosx+senx)}=(—j=lim { n(cosx+senx)}:(9j B
x=0 [ X 0 x—=0 X 0
—Sen x +Ccos x
=lim Cos x +sen x =1 > L:€l:€
x—0
oS X 0 cosx Tomando
0 lim, (1) =(=") > L= tim ()
o SCCZX
ln (tg x) - L’Hopital tgix
o=t [osx (g )] =(0=) =tim 5 S50 |——tim B
cos’ x
L’Hépital
. { Ccos x M} (oo ——  cOoSX 0
=lim . =| — |=—=—===1i =0 L=e¢e =1
x—0 M-senx sen x 0 x—0 S€Nn- X
) X2 0 ) 2 Tomando
1 — — —1; _ neperianos
dlim (* ~2x) =(0°) — L=lim (x*-2x) Loy
2x-2 }
ln ( x2 _ 2x) 5 Factorizamos
nL=tim [ n(x? =2x) [=(0-e)=lim = mlim 2
x3
22 -1
TS it P S
x—0 ,Z/()C—l)
R 1 Tomando
e)lin}(x)l—x:(lw) - Lzhnll(x)l_x __neperianos o
1 1 L’Hoépital 1 1
InL=1im (—IHXJ:(OOO):IIHI ﬂ:(ijzzzzlim ﬁhm __:_1
i\ 1=x =1 1—=X oo =1 —1 x»1 X
o 1
— L=e¢ =-
e
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Matemdticas Ty IT
f)l]n’é(l 4 4)6_)32/1(3 — (loc ) =L Tomando logaritmos neperianos
InL= 1n[1in3(1 +ax) } - 1in3[1n(1 +4x)Y* } - 11%{3—% n(1+ 4x)} -
x— x— x— X
L’Hoépital 32. 4
_ i 22 (14 4) =(Oj;1im L+dx _pp, 128 =(kj -
3 2 2
=0 x 0 =0 3x —03x” - (1+4x) 0
m 128 N
-0 3% - (14 4x)
im— 2 _ e
-0 3% - (1+4x)
2 3 ax2
x .
llm — 1oe Tomando neperianos
(223 (1)
2 2
2\ 2 A\ 2
mL=ln| im| 52| |=tim || 52| |=tim|ad n| 222 |=
x| x° 43 Xt x 43 ¥t x 43

24 2x (x2+3)—(x2—3) 2x
In s L Hopital In 2 2
x> +3 0) —= (+*+3)
=(e0-0)=lim | ——% |= === lim
X—>4o0 L 0 X—>oo L
ax’ ax’
12x
(XZ + 3)2 12ax* 1
= lim =lim| —————|=—-6a — L=e*=—
e xoteol —Dx" —12x—18 e
ax’
. 1/cos x o . 1/cos x If;?ﬁ';f.?)s
h) ’11n}2(1+2cosx) =(1") - L= 11n}2(1+200sx)
1 1 (1 n 2 ) L*Hoépital
InL= lim ‘In(1+2cosx) [=(c0-0)= lim i el i A
x—>7/2 COS X x—>7/2 COS X
—25%6
= lim 1#2€08X _jip, =2 - L=¢&
=72 —gserlx sz l+2cosx
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LIMITES CON
VALOR
ABSOLUTO

LyC-13 Calcula los sigientes limites:

2) lim ——% b) lim —— % ¢) lim—t 3%
s [ —1]+2 o x—1]+2 ol |x—1+2
d) lim ([2x+4|=[x-1[) e) lim (|2x+4|-[x-1])
£) lim ( [2x+4[-|x-1]) @ lim([2x+4[-|x-1])
h) 1imM i) 1imM
x—>+w|_x|_3 x—)—oo|_x|_3
L |x=3) . |x=3|
D=3 RN
) 1imH m) an
X—>—°°|x+1| X0 |x+1|
n) lim |x—3| 0) 1im|x_3|
x—>—1|x+1| =3 |x+1|
Solucién:

Cuando tenemos un valor absoluto en un limite tenemos que expresar la funcién como
una funcién “a trozos”:

% si x—1<0 1+3x si x<l1
—(x-1)+ 3—
F=17 5 f={E
o si x—120 st x2>1
x—1+2 x+1
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b) lim 1+3x - lim 1+3x:hm 1—3x:_3
o= |x—1|+2 o= 3-x o 34x //
m 1+3x _9 e s e e ,;‘ RErR s e e raa
Olim—T3% )=t 3-x
Srr=1f+2 | 1+3x
-1 x4+ 1

Analizamos los siguientes valores absolutos independientemente y luego en conjunto.

—x+1 si x<l1 2x—-4 si x<-2
|x—1|= : 2x+4]|= ,
x—1 si x2>1 2x+4 si o x=>-2

2x—4—(-x+1) si x<-=2 -x-=5 si x<-2
F(x)={2x+4—(-x+1) sio =2<x<l = f(x)=93x+3 si -2<x<l
2x+4—(x—1) si x>1 x+5 si x2l

d) lim ([2x+4|-[x=1])=lim (x+5) =+

X—>too X—>+o0

e) lim (|2x+4[~[x~1|)= lim (—x~5)= lim (x~5)=+eo

X—>+o0

lim (—x—5)=-3

ﬂ}gng(l2x+4|—|x—1|){“2 }—3

lim (3x+3)=-3

x—-2"

lim (3x+3)=6

yim([2x+4|=|x—1])=1"" =6
Wl Rt 1D =0 (1) =6
x—1"
—x+3 si x<3 —-x si x<O0
[x=3]= . x[=1 "~
x=3 si x=23 x si x20
—x+3 si x<0 —x+3
—x— si x<0
—x+3 e
Fx)=1= S s 0<x<3 =  f(x)={-1  si 0<x<3
xx_3 1 si x=23
si x2>3
x-3
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|x-3] x+3 . x+3
) — = =
i) im lim 1
x—)—w|x|_3 Xm0 —xy —3 x4 x—3
. —x+3
lim|x_3|: xh—>n(}—x—3__1 =1
SOfx[=3 | fim (~1) =1
x—=0"
_3y lim (-1)=-1
k)limM: . = A limite
X—>3|x|—3 lim (1)=1
x—3"
| _3|_ —x+3 si x<3
* Cx=3 si x>3
—x+? si x<-—1
—x—
f(x): —x:13 si —1<x<3
X
x:j si x23
X
l)lim| S i 273 i =3
X—>—co |y X—>—eo X>feo —x
|x+1] +1 s —x+1
m tim 573 3
X—>+oo x+1 X—>o0 x_l_l
[x+1]
lim *=2 — oo
myfim (3L [ x4
x—>—l|x+1| i -Xx+3 -
o x4+l
lim =3 _
oytim F 3o v
X—>3|x+1| limx_3—0
-3 x+1
Thigo Zunzunegui Monterrubio
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g 5 888 F 8
—F—F—F——F—F—>

x—-3
x+1
—x+3
x+1
x-3
x+1
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Solucion:
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Zzz Resolver y continuar metiendo desde los resueltos de la pagina 236
zzzzzlopital pag 296
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