Guia 5 Limites

Sergio Yansen Nufiez

Calcule los siguientes limites, si existen

1 lim /x -3
. X—->9 x? —81
5 lim (/X -2)(3x-18)
" x4 fx+d-2
3 lim M1-x -3
. X - —8 2+ ‘3/Y
4 lim X3 + 4x2 + 5X + 2

X - -1 33X +11x?+13x+5

lim x®2+x-6)(1-Vx-1)

X = 2 X% —4x + 4

6 lim  §14+x2 —y1T-2x

X > 0 X3 +X

7 lim 3x2 —5x+2

X->1 J3x+1-x2-1

8 lim  #x -1
. X =1 1—{‘/7

9 lim  yT-x+1

Xx>2 Jx-1-1
10 lim x®+x-6)(1-Vx-1)
o x-2 (X —2)2
1 lim (/X -2)(¥2x -2)

x -4 (fx+4-2)(x%-16)
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14.

15.

16.

17.
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19.

20.

21.

22.

23.

24.

25.

lim
X > 1 X>+2x%-3x®

lim
x—0
lim
x-0
lim
x-0
lim
x-0
lim
x-0
lim
u-0
lim
u-0

lim
u-0

lim
u-0

lim
u-0

lim
u-0

lim
x—0

lim
u-0

2x* —2x3 —6x2 +10x—4

tan(3x)
X

sin(2x) + sin(3x)
sin(4x) + sin(5x)

X + sin?(2x)
X + sin?(3x)

1 — cos(ax)
- X

1 — cos(ax)
X2

sin(u + a) —sin(a)
U

sin(u + )
u

—Xx2-2x+3

, siendo a una constante real distinta de cero.

, siendo a una constante real distinta de cero.

sin(u+%) -1
T



6. lim J1 +sin(2x) ;Jl—sin(3x)

x-0



SOLUCIONES

Calcular los siguientes limites, si existen.

1 lim /x -3 lim JX -3 JX +3

x>9 X8l xo9 (X+9X-9)  Jx+3

lim X—9
X—>9 (X+9)(x-9)(JXx +3)

X—=>9 (X+9)(/x +3)
-1
108

lim -
5 _X-2

3x—-8
X > 4 ﬁﬁi—z( )
~ lim JX =2 38 JX +2 (93 2¥ad+4
B X - 4 13/x+4—2( ) JX +2 (%/H_4)2+ZM+4
_ lim X=4 5 _g). (X+4)°+24x+4 +4
X > 4 X—4 X +2
lim (,3/x+4)2+2.3/x+4 +4
= (3x—8) e
X -4 X +2
=12
3 lim T—-x -3
. X > —8 2+13/Y

lim  JT-x -3 J/T-x+3  4-2fX+EFX)’
X > -8 2+ yX J1-x+3 4—2§/Y+(g/7)2




lim  —8+x) 4-2y% +(¥X)°
x—>-8 8+X JI-x+3

lim  —(4-2y%X +(§x)°)
x> -8 JI=X +3

=2

4 lim x3 + 4x% + 5x + 2
X - -1 33 +11x?+13x+5

_ o Iim (x4 2)(x+1)?
X > -1 (Bx+5)(x+1)°

lim >
X - =1 3xX+5

1
2

lim (x®2+x-6)(1-Vx-1)

X > 2 X% —4x + 4

lim  (x+3)(x-2)(1-/x-1) 1+x—1

X - 2 (x—2)? 1+Jx-1
_Iim —x+3)(x=2)(x-2) | 1

X — 2 (x—2)? 1+J/x—-1
_lim —(x+3)

x-2 (1+Jx-1)

-
2

6 lim  §1+x2 - yT—-2x

X > 0 X3 + X




Y1+ x2 —41-2x . Y1+x2 + y1-2x

X(x? +1) Y1+ x2 + 41T—-2x

‘3/(1+X2)2 - J1-2x . 1 I (1x2) % +/T2x

X(x* +1) JL+x2 +1T-2x ()2 /T2
3 (1x2)* ~(1-2x) %/(1+x2 )® +§/(1+x2)4 (1-2x)+(1-2x)2

x(x2+1) ( Y1ex? +41-2x ) ( 3 (14x2) % +JT2x ) %/(1+x2 )8 +§/(1+x2)4 (1-2x)+(1-2x)?

(14x?) *—(1-2x)3 1

x(x2+1) ( Y14x? + ¥1-2x ) ( F(14x%) 2 T2 ) ) {’/(1+x2 )8 +§/(1+x2)4 (1-2x)+(1-2x)?

X(—8x+6x3+4x5+x7+6+8x2 ) 1

x(x2+1) ( Y14x2 + ¥1-2x ) ( 3 (14x2) 2 +/1-2x ) %/(1+x2 )® +§/(1+x2)4 (1-2x)+(1-2x)2

—8x+6X3+4X5+x7+6+8x2 1

(x2+1) ( J1x2 + Y12x ) ( F(1x?) 2L JT2x ) ) %/(1+x2 )8 +§/(1+x2)4 (1-2x)+(1-2x)?

lim 3x2 —5x+2

X->1 J3x+1-x2-1

Bx-2)(x=1)  Jx+1+x*+1

T Xl /Tl -x2-1 JxrLlixi+l

(Bx-2)(x-1)(V3Ax+1 +x2+1)

X+ 1—(x2+1)°

(Bx-2)(x-1)(V/3AX+I1 +x2+1)

—X(X = 1)(X% + X+ 3)

(Bx—2)(V/AX+1 +x2+1)

—X(X2 + X + 3)



g lim  ox -1
. X->1 1—‘3/7

lim  yx -1 yx+1 1+yx+Ix°
x->1 1= X+1 14 5x+¥2

lim X -1 1+yX+#2 X+1
x>1 1-x X +1 JX+1

lim Xx—1 l+§/7+§‘/X_2 1
T § I R

lim —(1+x+¥)

Xx-1 PxX +1 X+l
__3
4

9 lim  yT—-x +1
' X2 Jx—1-1

lim  yT-x+1  AX-T+1  (¥x) ¥4

X>2 JX=1-1 Jx-1+1 (¥x)-¥Tx+

_imop =T +1
X2 X=2  (§T=x)*-4T-x +1
lim (/=1 +1)

X=>2 (yT=x)'-dT-x +1

lim x®+x-6)(1-Vx-1)
X -2 (x—2)?

lim  (x+3)(x-2)(1-/x-1) 1+ X1

10.

X - 2 (x—2)? 1+Jx=-1



lim  (x+3)(x-2)2-X)
x~>2 (x-2)°(L+yx-1)

lim -(x+3)

x-2 (1+&x-1)

11 lim JX -2 y2x -2
' X->4 Ix+4-2 x*-16

M 5o | ywe | me |, (FE) a0 (V)2
. ° ° R
X > 4 Pedz o a6 02 () ot (Y20) 290

lim X—4 2(x—4) (%/X+_4)2+2§/m+4
X4 X—4  (X+4)(x—4)  (F2)((¥2)*+292x+4)

lim 5 (X+8) +2x+4 +4
X -4 X+4 (ﬁ+2)((\?’/§)2+2\3’/§+4)

_1
16
12. lim x4 2x3 — 6x2 + 10x — 4
X—>1 X2+2x*=3x3—x2-2x+3
_ [lim 2x+2)(x - 1)°

x -1 U+3Xﬂ+x+na—1f:

lim  2(x+2)(x—1)
X->1 (X+3)(x¢+x+1) "

0
sin(3x)
13, lim 803X _jjm OSB3 iy _SING0_

X0 X0 0 XCOS(3X)



sin(3) | 1 sin(3x) , 1

ZIXIIE X cos(3x) ZIXLT 3 3x cos(3x)
= ] ] l =
=31 1 3
W pim SN0 +SINEX) . sin0) +sin30 | X
' wo Sin(4x) +sin(5x) .o sin(4x) + sin(5x) %
sin(2x) , sin(3x)
lim —X_ " "X
wo Sin(4x) | sin(5x)
X T T X
24 sin(2x) 43 sin(3x)
2% 3X
“lim ———  ———~ _2+1+3.1 _ 5
0 sin(4x) sin(5x) 4el+5.1 9
0 44 A3 |5, SROR)
4x 5X
\ﬂ_/ %_J
15 [im XESiNA20) o x+sin’(2x) i
© 0 X+58in2(3X)  xe0 X +sin%(3x) %
14 sin?(2x)
" sin”(3x
0 4 AR
sin(2x) .
14 SN0 o 1+20 == == +sin(20)
im 2 sin@) —
0 1+ M esin(3x) *0 1+3e sm3(_fx) « sin(3x)
\ﬂ_/
— 1+210 =1
1+3e1e0
16 lim 1 — cos(ax) —lim 1-—cos(ax) , 1+ cos(ax)
0 X %o X 1+ cos(ax)
. 1 —cos?(ax) 1 i sin?(ax) 1
_IXIL? X 1 + cos(ax) _IXLT X 1 + cos(ax)
_lim Sin@x) _sin(@x) oo, sin(@x) | sin(ax)
IXIIQ X 1 + cos(ax) “rll? ax 1 + cos(ax)
= ] ] 0 =
aelei7 =0
17 lim 1 — cos(ax) lim 1-—cos(ax) , 1+ cos(ax)

o0 X2 0 X2 1 + cos(ax)



_ 2
—lim 1—cos“(ax) , 1

%0 X2 1 + cos(ax)
i SiN%(@X) 1
_[(II? X2 1 + cos(ax)
_lim sin(ax) , sin(ax) 1

wo X X 1 + cos(ax)
_lima . SiN@) . sin(@x) 1

I”Il? ax a ax 1 + cos(ax)
= [ ] [ ] [ ] [ ] 1 = a'—2
masleacler =5

. sin(x) —sin(a)
6. lim STUG )
. sin(u+a) —sin(a)

18. lim G

u-0

_lim sin(u)cos(a) + cos(u)sin(a) — sin(a)
_U—>0 u

—lim (sin(u)ucos(a) N cos(u)sin(l?)—sin(a) )
u-0
=lim (cos(a)smuﬂ +sin(a)%)
u-0
-tim (cos(a) MU _ sin(a) 1= 051 )
u-0
lim S”‘uﬂ -1 y lim 1—ch(u) 0
u-0 u-0

(en la actividad 16 se obtuvo lim 1—+s@ax) =0)

x-0

Por lo tanto,
Lijg (cos(a)smuﬂ - sin(a)%) = cos(a) « 1 —sin(a) « 0 = cos(a)
19 lim SinU+7)
u-0 u
—lim =SINU _jjm 1. SINU _ 1.1

u-0 u-0



sinu+1-1)

=lim
wo 4(u2+u+d) -1
_im Sin@w) . sin(2u)
o AUZ+4u o 4u(u+1l)
_tim SINQ2U) | 1
p T Ty
= 1 ° # = l
20+1) 2
cos(u + %)
21. lim -
w0 2(u+ Z) -
cos(u)cos( £ } —sin(u)sin( £
—lim (2) (3)
10 2u
i =SINW) e 1 sin(u) 1,
=lim —2U =lim 2 u ) 1

u-0

_lim sin(44uu+ )
sin(4u) cos(r) + cos(4u)sin(r)
4u

=lim
u-0
—sin(4u)
4u

lim sin(
u-0

4

u-0

=|im—1.$=_1.1=_

|
N~



sin(2u)cos(%) + cos(2u)sin(%) -1

=lim a0

u-0

cos(2u) — 1

=lim 0

u-0
BT 1 1--cos(2u)
e
_ _% . lim 1—+s(2u)

u-0
. J

1 — cos(ax)
f=o

en la actividad 16 se obtuvo lim
x-0

--Ll.o-=
=-7°0=0

. 1-Jcos(5x) . 1-Jcos(5x) 1+ Jcos(5x)
24. lim ————— =lim X .

x-0 x-0 1+ /cos(5x)

Lim 12 — (Jcos(5x) )2 1
0 X 1+ Jcos(5x)

. 1—cos(bx) : 1
= lim ————= e lim ————==0-
%0 X ) x-0 1+ Jcos(5x)
y 1 -—cos(ax)
en la actividad 16 se obtuvo |T;T=O
=0
i Iy _
_ sm(u+ > ) 1
25. lim -
u-0 cos(z(u + 7)) +1
sin(u)cos(%) + cos(u)sin(%) -1
=lim
a0 cos(u+rm)+1
cos(u) -1 cos(u) -1

=L|£2 cos(2u) cos(xr) — sin(2u)sin(zr) + 1 ZLIEQ —cos(2u) + 1

cosu)—1 _cos(u)+1 = 1+cos(2u)
1-cos(2u) cos(u)+1 1+ cos(2u)

=lim
u-0
(cos(u) —1)(cos(u) +1) . 1+cos(2u)
(1 —-cos(2u))(1+cos(2u)) cos(u)+1

=lim
u-0




cos’(u) =1 1+ cos(2u)
w0 1—cos?(2u)  cos(u)+1

—sin’(u) , 1+cos(2u)
wo Sin?(2u)  cos(u) +1

sin(u) -1 —cos(2u)
wo Sin?(2u)  cos(u) +1

-1 — Ho
Como lim 1 - cos(2u) _=1=-1_ —1, entonces se analizara lim S'ZA
w0 COS(U)+1 1+1 wo Sin?(2u)
. . ) sin(u sin(u
sin?(u) _im SinW) | sinu) ra (u) u()

_li U,
wo SiN2(2u) .o Sin(u) - sin2u) L _ILLT sin(2u)  sin(2u)
u u

2

e

sin(u) sin(u)
=lim u . u __1 o 1 _ 1
-0 9, sin(2u) 24 sin(2u) 2¢1 2.1 4
2 2u

Por lo tanto,

sin(u) | -1-cos(2u) _ 1
w0 Sin%(2u) cos(u) +1 4

(1) =%

lim J1+sin(2x) — /1 —sin(3x)

26. .

x-0

_iim J1+sin(2x) — /1 —sin(3x) . J1+sin(2x) + /1 —sin(3x)

%0 X JI+sin(2x) + J/1—sin(2x)

(,/1+sin(2x))2—(,/1—sin(3x))2 ] .
X

JL+sin(2x) +,/1-sin(3x)

=lim
x-0

_lim 1 +sin(2x) — (1 —sin(3x)) . 1
B ) X J1+sin(2x) +,/1-sin(3x)
_lim 1+sin(2x) -1 +sin(3x) , 1
X0 X J1+sin(2x) + /1 —sin(3x)
—lim sin(2x) +sin(3x) , 1
X0 X J1+sin(2x) + /1 —sin(3x)
—lim (sin(Zx) N sin(3x) ) . 1
X0 X X J1+sin(2x) + /1 —sin(3x)



—lim (2. Sin(2x) 3, SIN(3x) ) . .

2X 3X JL1+sin(2x) + /1 —sin(3x)

x-0

— ° ° 0—1 =§
=(2¢1+31) T+1 2



