CALCULO DE LIMITES

1. Sea la funcion definida por:
X six=1

1 six<1

ﬂm:{

Cdcular, si existe]irqf(x)
Solucién

Para que exista el limite debe verificarse dinef(x) = lim f(x).
x-1" x-1

X-1

limf(x)=limx=1
x-1"

} - L"f}f(x) =1

limf(x)=lim1=1
X1 X-1

2. Sea la funcién definida a trozos:
Inx six=1

f(x) = {

e’ six<l1
Demuestra que no exist%eqf(x)

X -
Solucion

Para que exista el limite debe verificarse dinef(x) = lim f(x).
x -1 x-1

lim f(x) = Iirqlnx =In1=0
X 1" X

0

S limf(x) 2 limf(x) - 2 limf(x) =1
lim f(X):“nl e*t=ge% =1 x-1 X1 X -1
X1 X -

3. Dadas las funciones

o x?=-2x _ x*-5
9= 2= 909 =
Hallar:
a) fim f(x) b) lim g(x) ) Jim £00-9(x)
d) lim f(x)+g(x) e) lim f(x)-g(x) f) lim At
X — +00 X — +oo X oo g(X)
Solucion
a) 1i[T°10f(x) =0 b) Xlimo g(x) = +oo
C) Xllrpm f(x)-g(x)=1 d) X"IIL f(x)+g(x) = +oo
i - = — i M =
e XILrpW f(x)—g(x) 00 f) XILan a0 0



4. Hallar h y k sabiendo que se cumple:

3
lim [kx+h—xz+1}=0
X — +00 X +1

Solucién

. X241 | kX Hhx Hkx+h-xT -1 (k-2)x® +hx* +kx +h-1
lim | kx +h—-—; = lim 5 =0
X +1 X-.+oo X +1

X — +00 X — +0o

Para que el limite valga cero debe verificarse que el grado del numerador sea menor que el del
denominador, por tanto, imponemos que el numerador sea un polinomio de grado 1, es decir:

ok—-1=0-k=1
oh=0

7. Calcular los siguientes limites:

o x* =27 x®—3x+2 x* -12x +16
a) lim —; b) lim ———— C) lim ———

x-3 X°-9 x=1 X2 —4X+3 x-2 x° =3x* +4

x* -4 x> —6X+9 x® - x
d) | e)lim— f) lim———
)X|[112 x* = 2x )X~3x -7x+12 ) 40 2% +x -3
Solucion

a) I|m X3—27 :gzlm(yg)(x +3X+9) i X2+3X+9:£:g

x~3 x2-9 0 x-3 (%<3)(x+3) =im X+3 6 2
b) lim X ~3¥*2 _ 0 n OEDE=2) o x=2 1

x-1x>—4x+3 0 X~1()<//)(x 3) x1x-3 2

-12x+16 _ 0 _ (}(Zf) (x+4) . X+4_6_,

0) lim=——=""="=> =
)x2x—3x+4 0 2()@4)(“1) 13

—4 _0_ . (x=2)(x+2) _ i X*t2_4_
OI)lxm;x x0T ok (%=<2)x SImT T2
& lim X Ox*t9 _ 0 (B)(x=3) o x=3_0
-3 x2-7x+12 0 x3(}(1§)(x 4) g i)

3

X =x  _0_ L XOFD)(xHD) | X(x+1) 2
f)lx'mzx +x-3 0 XI~1()(//)(2x+3) m 2x+3 5




8. Calcular los siguientes limites:

/ — _ 2 _ 2
a) lim YX*1-2 b) jim X1 c) lim 2= —2_
.3 X—-3 x-1 x—=1 X-a \/;_\/5
M—w —. [\ 3 .
d) lim Y1ZX—vx+1 e) lim VX1 ) lim —X=2
x-0 X X1 X2_1 X-2 X2_4
g) lim S2YX*9 hy tim X210 i) lim X 22X +L
B x S xra-3 1 Jaxt -x-3
Solucién
_ Ix+1-2 _0_ . X+1-4 . 1 1
a) lim === lim =lim ==
3 x=3 0 x3(x-3)(Jx+1+2) *Fx+1+2 4
_ x-1_0_ x-1 . 1 1
b) lim = —=lim =lim ==
x-1 x—-1 0 X1 (X—l)(\/;'f'l) x-1./x +1 2
x-a? _0_,. x-a . (x-a)x+a)(Vx+va) .
C) lim =—=lim ———==Ilim =lim (x +a)(v/x ++/a) = 4aVa
)x-.a \/;_\/5 0 x-»a\/;_\/a X-a X—a x-.a( )( )
. Al-x-+/x+1_ 0 _ (1-x-x-1) -2 _
d) lim =—=lim =lim+———=-1
X0 X 0 o x(Vimx+x+1) *0(VI-x ++/x+1)
[3 _ \/ﬁ 2 6
e) lim XX 1_ 0 ¥ ZDOC+X4D LX“:\/E:£
X1 lxz -1 0 x-1 \/(X—l)(X +1) X1 X+1 2 2
- 4 -2
Aoim2=2 =0cjm_ X2 _jp¥X22_0_
x-2 [y2_a 0 x=2 (x=2)(x+2) *2x+2 2
0) I|m—3_'X+9=9= im 9-x-9 =lim -1 -1
8TTX T 0 0 y(3axra) 0 (3+vx+0) 6
h) | 10 =9= im (2x—10)( X+4+3)=I|m2(M+3)=12
x-5 /x+4 -3 0 X5 X+4-9 X5

3 _ _ 2 —- 2 _
VX 2x+1_9:“m\/(x D(x* +x 1)=Iim\/x +x-1 1

x-1 [g4x2 —x-3 0 x-1 \/(X—l)(4X+3) X-1



9. Calcular los siguientes limites:

. [(X+2 2x+4 . 1 4 . 1 4x
a) lim — b) lim - C) lim —
x2ix-1 x°-1 x-2\x=2 x° -4 x-3\x=-3 x° -9
d) lim ( x2+1—x) e) lim (\/x2—9—\/x2—6x) f) lim (x/x2+x+1—\/x2—2x—1)
Solucién
_(x+2 2x+4) _ _ X +3x+2-2x-4 . xX*+x-2 . (x+2)(x-1) _3
a) lim -—= = 00 —00= |i > =lim > =lim ==
-2\ x-1 x°-1 x=2 x“ -1 x-2  x°-1 -2 (x=(x+1) 2
. 1 4 \_ _ X+2-4 X=-2 _ 1 _1
b) lim - = 0—0=|im—; lim —— =i ==
x-2\Xx=2 X" -4 x-2 X°-4  x-2x° -4 x-2x+2 4
1 4x ) _ _ X+3-4x . 3-X _ -1 1
C) lim| ——-— = 0 —00 = lim = lim =S— = =-=
x-3\x-3 x°-9 x-3  x° -9 x-3 X°—=9 x-3x+3 6
. 5 . xX2+1-x° . 1
d) lim ( X +1—x)= w=-0= lim ———=lim ——— =0
X -+ xﬁm( X2+1+X) xﬂm( X2+1+X)
2 _0_v2 _
€) lim (\/x2—9—\/x2—6x) = w-0= lim — 9-X" +6x lim bx -9 =3

Xt e (oo +xi—6x) 7 (V-9 +xE —6x)

2 )
f) lim («/x2+x+1—x/x2—2x—1)=oo—oo=|im (¢ +x+1-x +2x+1)

X — 400 X — +00 \/X2+X+1_\/X2_2X_1
2
. 3x+2 . 3x +2 . 3+ 3
= lim = lim = lim =—
e A1 =2x =1 A x 1= —2x -1 \/1+1+1_\/1_2_1 2
X X X X2
x?—4x+3

10.Hallar a para quda'rrg sea finito.

ax?

Solucién

i x*-4x+3 _ 0
N Tl -18  9a-
ax® -18 9a-18

-9 -18=0-a=2

x> =4x+3 . (x=-3)(x-1 _ . x-1
lim —————=lim ——————" =lim
x=3  2x° =18  x-3 2(x=3)(x+3) x-3 2(x+3)

-1
6



11. Calcular los siguientes limites:

2

2x 2 X
a) lim [x-log(1+§ﬂ b) lim (3X+1) c) lim (Xz +1j
X — o0 X X - +00 3X+4 Xt \ X +4
1 1Y 1
d) lim (ax +1)x e) lim (1+—) f) lim (senx +1)senx
X -0 X — +00 ax X-0

lim (x990 = g MMI0074-900

X — +oo
Sducion:
. 3] _
a) lim [ x:log| 1+—=|| = 0-»
X — +00 X
X X ﬁ

lim {Iog(l+§j }: lim | log 1+2] | = jim log 14 1]° =loge® =3

X - 400 X X - 400 5 X — +00 l
3 3

2x
b) lim (3“1) —e?
xoto \ 3X+4

. . 3x+1 . -3 . -6X
lim [f(X) =7-g(x) = lim -1|2x= lim 2x = lim ==2
xﬂ+oo[( ) ]] g( ) xﬂ+oo(3)(+4 j xﬂ+w(3x+4j xﬂ+w(3x—1j
2 K
c) lim (XZ +1j =e?®
xote \ X°+4

lim [f(x) =3-9(x) = lim [x22+1_1]_xzz Iim[ 2_3 j-xzz lim ("3"2 j:_3

Xt \ X< + 4

1
d) lim (ax +1)x =e®

lim [f(X) =7-9(X) = lim (ax+1—1)-1= lim (%}a
X — +0o X — +0o X X — +0o X
X 1
€ lim (1+i) = ea
X — +00 aX
lim [f(X) =J-g(x) = lim (l+i—1j-x: lim (ij=i
X - +00 X - +00 ax X - +oo\ aX a

1
f) lim (senx +1)senx = e

lim [f(x) =3-g(X) = lim (1+senx-1) L im (senszl
Xore X4 Sen X  x-+w| senx





