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““Infinito “no es expresión de una idea, sino un 

esfuerzo hacia ella. Representa un intento posible 

hacia una concepción imposible 

El hombre necesitaba un término para indicar la 

dirección de este esfuerzo, la nube tras la cual se 

halla por siempre invisible, el objeto de esta 

tentativa 

En fin, se requería una palabra por medio de la 

cual un hombre pudiera ponerse en relación, de 

inmediato con otro hombre y con cierta 

tendencia del intelecto humano. 

De esta exigencia surgió la palabra “Infinito” la 

cual no representa, pues, sino el pensamiento de 

un pensamiento” 

 

Edgar Alan Poe 
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Limites 

Definición de Limite    

Sea 𝑓(𝑥)  la función definida sobre algún intervalo abierto que contiene el 

número a, excepto posiblemente en a misma. Entonces, decimos que el límite 

de 𝑓(𝑥) cuando x tiene a es L, y lo expresamos como. 

lim
𝑥→𝑎
𝑓
(𝑥) = 𝐿 

Si para cada número 휀 > 0  Existe un número 𝛿 > 0 tal que 

Si 0 < |𝑥 − 𝑎| < 𝛿   entonces  |𝑓(𝑥) − 𝐿| < 휀 

  

¿Qué significa 

lim
𝑥→𝑎
𝑓
(𝑥) = 𝐿 ? 

 
Significa que los valores de 𝑓(𝑥) pueden 

hacerse tan cercanos a L como queramos, 

tomando x lo suficientemente cerca de a (pero 

no igual a). 
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Teorema  
El límite de  𝑓(𝑥) existe y es único, cuando x tiende al valor 

 de a, si y solo si existen los limites laterales y además son iguales. 

 

lim
𝑥→𝑎

𝑓(𝑥) =  𝐿 ⇒ 𝑙𝑖𝑚
𝑥→𝑎−

𝑓(𝑥) = 𝑙𝑖𝑚
𝑥→𝑎+

𝑓(𝑥) = 𝐿 

Operaciones conocidas  

 

  

∞+∞ = ∞ 

∞ ⋅ ∞ = ∞ 

∞∞ = ∞ 

∞+ a = ∞ 

∞− a = ∞ 

∞ ⋅ a = ∞ 

a

∞
= 0 

0

∞
= 0 

0∞ = 0 

 

∞

a
= ∞ 

∞𝑎 = ∞ 

a∞ = ∞  (a > 1) 

a∞ = 0   (a < 1) 

∞

0
= ∞ 

0

∞
= 0 

0∞ = 0 
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Indeterminaciones 
Son operaciones de resultados no conocidos, que adoptan un valor 

independiente de la función que les dio origen.  

 

 

 

 

 

 

 

0

0
 =? 

∞

∞
=? 

0 ⋅ ∞=? 

∞0 =? 

∞−∞ =? 

1∞=? 

00=? 

 

Al resolver ejercicios de límites, se 

reemplazará la variable por el valor al 

que tiende, cuando veamos que la 

función presenta indeterminación, 

esta debe ser levantada aplicando los 

diferentes métodos para su resolución 

a ⋅ 0 = 0 

0

a
= 0 

a

0
= ∞ 

0a = 0 

a0 = 1 

 

ln 0 = −∞ 

ln 1 = 0 

loga a = 1 

log∞ = ∞ 

sin 0 = 0 

cos 0 = 1 

tan 0 = 0 
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Propiedad de los limites 

 

1 lim
𝑥→𝑎

𝑘 = 𝑘      𝑑𝑜𝑛𝑑𝑒:    𝑘 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑒 

2 
lim
𝑥→𝑎

𝑘 ⋅ 𝑓(𝑥) = 𝑘 ⋅ lim
𝑥→𝑎

𝑓(𝑥) 

3 lim
𝑥→𝑎

[𝑓(𝑥) ± 𝑔(𝑥)] = lim
𝑥→𝑎

𝑓(𝑥) ±  lim
𝑥→𝑎

𝑔(𝑥) 

4 lim
𝑥→𝑎

𝑓(𝑥) ⋅ 𝑔(𝑥) = lim
𝑥→𝑎

𝑓(𝑥) ∙ lim
𝑥→𝑎

𝑔(𝑥) 

5 
lim
𝑥→𝑎

𝑓(𝑥)

𝑔(𝑥)
=
lim
𝑥→𝑎

𝑓(𝑥)

lim
𝑥→𝑎

𝑔(𝑥)
=
𝐿

𝑀
;   𝑀 ≠ 0 

6 
lim
𝑥→𝑎

𝑘

𝑓(𝑥)
=

𝑘

lim
𝑥→𝑎

𝑓(𝑥)
=
𝑘

𝑚
;   𝑀 ≠ 0 

7 lim
𝑥→𝑎

[𝑓(𝑥)]𝑛 = [lim
𝑥→𝑎

𝑓(𝑥)]
𝑛
= L𝑛  ;  𝑛 ∈ ℤ+ 

 

8 lim
𝑥→𝑎

ln[𝑓(𝑥)] = ln [lim
𝑥→𝑎

𝑓(𝑥)] = ln 𝐿  ; 𝐿 > 0 
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Limites 

1.1 Limites Algebraicos 

1.- lim
𝑥→3

𝑥3−2𝑥−21

𝑥4−27𝑥
 

 

     lim
𝑥→3

33−2(3)−21

34−27⋅3
=  

0

0
  

 
Factorizamos numerador 

 

     𝑥3 − 2𝑥 − 21 = (𝑥 − 3) ⋅ (𝑥2 + 3𝑥 + 27)  

 

Factorizamos denominador 

  
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 

𝑥4 − 27𝑥 = 𝑥(𝑥3 − 27) = 𝑥(𝑥3 − 33) 
 

   = 𝑥(𝑥 − 3)(𝑥2 + 3𝑥 + 3) 
 

= lim
𝑥→3

 
(𝑥 − 3)(𝑥2 + 3𝑥 + 7)

𝑥(𝑥 − 3)(𝑥2 + 3𝑥 + 9)
 

 

= lim
𝑥→3

 
(𝑥2 + 3𝑥 + 7)

𝑥(𝑥2 + 3𝑥 + 9)
 

 

Reemplazamos   𝑥 → 3 

 

lim
𝑥→3

 
(32 + 3 ⋅ 3 + 7)

3(32 + 3 ⋅ 3 + 9)
=
25

81
 

 
 

lim
𝑥→3

𝑥3 − 2𝑥 − 21

𝑥4 − 27𝑥
=
25

81
 

 

Evaluar el limite antes de empezar a quitar 

la indeterminación 

 

 Recordamos 

productos notables 
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2.- lim
𝑥→2

 
𝑥3−𝑥2−8𝑥+12

𝑥3−𝑥2−12𝑥+20
 

 

 

 

Factorizamos numerador 

 
 

Factorizamos denominador 

  𝑥3 − 𝑥2 − 12𝑥 + 20 =  (𝑥 − 2)(𝑥2 + 𝑥 − 10) 

  

lim
x→2

 
23 − 22 − 8(2) + 12

23 − 22 − 12(2) + 20
=
0

0
 

 

𝑥3 − 𝑥2 − 8𝑥 + 12 = (𝑥 + 3)(𝑥 − 2)(𝑥 − 2) 

 

lim
𝑥→2

(𝑥 − 3)(𝑥 − 2)(𝑥 − 2)

(𝑥 − 2)(𝑥2 + 𝑥 − 10)
 

  

lim
𝑥→2

(𝑥 − 3)(𝑥 − 2)

(𝑥2 + 𝑥 − 10)
 

  

lim
𝑥→2

(2 − 3)(2 − 2)

(22 + 2 − 10)
 

  

lim
𝑥→2

(−1)(0)

(−4)
= 0 

 

lim
𝑥→2

 
𝑥3 − 𝑥2 − 8𝑥 + 12

𝑥3 − 𝑥2 − 12𝑥 + 20
= 0 

   
0

𝑎
= 0 
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3.- lim
𝑥→𝑎

𝑥2−(𝑎+1)𝑥+𝑎

𝑥3−𝑎3
 

 

     lim
𝑥→𝑎

𝑎2−(𝑎+1)𝑎+𝑎

𝑎3−𝑎3
=
𝑎2−(𝑎+1)𝑎+𝑎

𝑎3−𝑎3
=
𝑎2−𝑎2−𝑎+𝑎

𝑎3−𝑎3
=
0

0
 

 

Factorizamos numerador 

 

𝑥2 − (𝑎 + 1)𝑥 + 𝑎 = (𝑥 − 1)(𝑥 − 𝑎) 
 

Factorizamos denominador 

 

𝑥3 − 𝑎3 = (𝑥 − 𝑎)(𝑥2 + 𝑎𝑥 + 𝑎2) 
 
 
 

  

lim
𝑥→𝑎

 
(𝑥 − 1)(𝑥 − 𝑎)

(𝑥 − 𝑎)(𝑥2 + 𝑎𝑥 + 𝑎2)
 

  

lim
𝑥→𝑎

(𝑥 − 1)

(𝑥2 + 𝑎𝑥 + 𝑎2)
 

  

lim
𝑥→𝑎

(𝑎 − 1)

(𝑎2 + 𝑎𝑎 + 𝑎2)
 

  

lim
𝑥→𝑎

(𝑎 − 1)

(𝑎2 + 𝑎2 + 𝑎2)
 

  

lim
𝑥→𝑎

(𝑎 − 1)

3𝑎2
 

 

lim 
𝑥→𝑎

𝑥2 − (𝑎 + 1)𝑥 + 𝑎

𝑥3 − 𝑎3
=
(𝑎 − 1)

3𝑎2
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4.- lim
𝑥→1

1−𝑥2

(1+𝑎𝑥)2−(𝑎+𝑥)2
,       𝑎 > 0    𝑎 ≠ 1 

 

lim
𝑥→1

1 − 12

(1 + 𝑎)2 − (𝑎 + 1)2
=
0

0
 

 

lim
𝑥→1

1 − 𝑥2

12 + 2𝑎𝑥 + 𝑎2𝑥2 − (𝑎2 + 2𝑎𝑥 + 𝑥2)
 

  

lim
𝑥→1

1 − 𝑥2

1 + 2𝑎𝑥 + 𝑎2𝑥2 − 𝑎2 − 2𝑎𝑥 − 𝑥2
 

  

lim
𝑥→1

1 − 𝑥2

1 + 𝑎2𝑥2 − 𝑎2 − 𝑥2
 

  

lim
𝑥→1

1 − 𝑥2

1− 𝑥2 + 𝑎2𝑥2 − 𝑎2
 

  

lim
𝑥→1

 
1 − 𝑥2

1− 𝑥2 + 𝑎2(𝑥2 − 1)
 

  

lim
𝑥→1

 
1 − 𝑥2

(1− 𝑥2) − 𝑎2(1 − 𝑥2)
 

  

lim
𝑥→1

 
1 − 𝑥2

(1− 𝑥2)(1 − 𝑎2)
 

  

lim
𝑥→1

 
1

(1 − 𝑎2)
 

 
  
 
 
 

(𝑎 + 𝑏)2 = 𝑎2 + 2𝑎𝑏 + 𝑏2 

 

lim
𝑥→1

1 − 𝑥2

(1 + 𝑎𝑥)2 − (𝑎 + 𝑥)2
=

1

(1 − 𝑎2)
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5.- lim
𝑥→1

 
5𝑥2+3𝑥5−8

7𝑥4−4𝑥−3
 

  

       lim
         𝑥→1

5 ∙ 12 + 3 ∙ 15 − 8

7 ∙ 14 − 4 ∙ 1 − 3
=
8 − 8

3 − 3
=
0

0
 

  

       lim
𝑥→1

3𝑥5 + 5𝑥2 − 8

7𝑥4 − 4𝑥 − 3
 

  
  

       3𝑥5 + 5𝑥2 − 8 = (𝑥 − 1)(3𝑥4 + 3𝑥3 + 3𝑥2 + 8𝑥 + 8) 
  

       7𝑥4 − 4𝑥 − 3 = (𝑥 − 1)(7𝑥3 + 7𝑥2 + 7𝑥 + 3) 
  

       lim
          𝑥→1

(𝑥 − 1)(3𝑥4 + 3𝑥3 + 3𝑥2 + 8𝑥 + 8)

(𝑥 − 1)(7𝑥3 + 7𝑥2 + 7𝑥 + 3)
 

  

       lim
          𝑥→1

(3𝑥4 + 3𝑥3 + 3𝑥2 + 8𝑥 + 8)

(7𝑥3 + 7𝑥2 + 7𝑥 + 3)
 

 

       lim
         𝑥→1

(3 ∙ 14 + 3 ∙ 13 + 3 ∙ 12 + 8 ∙ 1 + 8)

(7 ∙ 13 + 7 ∙ 12 + 7 ∙ 1 + 3)
 

  

       lim
         𝑥→1

3 + 3 + 3 + 8 + 8

7 + 7 + 7 + 3
 

  

       lim
          𝑥→1

 
25

24
 

  

lim
𝑥→1

3𝑥5 + 5𝑥2 − 8

7𝑥4 − 4𝑥 − 3
=
25

24
 

 
 

Recordemos la 

Regla de Ruffini 
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6.- lim
𝑥→1

𝑥4+3𝑥3+7𝑥2−5𝑥−6

𝑥4+2𝑥−3
 

  

       lim
𝑥→1

14 + 13 + 7 ∙ 12 − 5 ∙ 1 − 6

14 + 2 ∙ 1 − 3
=
11 − 11

3 − 3
=
0

0
 

  
  

       𝑥4 + 3𝑥3 + 7𝑥2 − 5𝑥 − 6 = (𝑥 − 1)(𝑥3 + 4𝑥2 + 11𝑥 + 6) 
  
       𝑥4 + 2𝑥 − 3 = (𝑥 − 1)(𝑥3 + 𝑥2 + 𝑥 + 3) 
  

       lim
𝑥→1

   
(𝑥 − 1)(𝑥3 + 4𝑥2 + 11𝑥 + 6)

(𝑥 − 1)(𝑥3 + 𝑥2 + 𝑥 + 3)
 

  

      lim
         𝑥→1

   
 𝑥3 + 4𝑥2 + 11𝑥 + 6

 𝑥3 + 𝑥2 + 𝑥 + 3
 

  

       lim
          𝑥→1

   
 13 + 4 · 12 + 11 · 1 + 6

 13 + 12 + 1 + 3
 

  

       lim
          𝑥→1

   
1 + 4 + 11 + 6

1 + 1 + 1 + 3
 

  
  

       lim
𝑥→1

   
22

6
=
11

3
 

  

            lim
𝑥→1

𝑥4 + 3𝑥3 + 7𝑥2 − 5𝑥 − 6

𝑥4 + 2𝑥 − 3
=
11

3
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7.-lim
𝑥→0

(1+𝑥)(1+2𝑥)(2+3𝑥)−1

𝑥
 

  

       lim
          𝑥 →0

(1+0)(1+2∙0)(2+3∙0)−1

0
 = 

0

0
 

  
 Factorizamos el numerador  

 

       (1 + 𝑥)(1 + 2𝑥)(2 + 3𝑥) = (1 + 3𝑥 + 2𝑥2)(1 + 3𝑥) 
  
        1 + 3𝑥 + 2𝑥2 + 3𝑥 + 9𝑥2 + 6𝑥3 
  
        1 + 6𝑥 + 11𝑥2 + 6𝑥3 
  

        lim
           𝑥→0

1 + 6𝑥 + 11𝑥2 + 6𝑥3 − 1

𝑥
 

  

       lim
          𝑥→0

6𝑥 + 11𝑥2 + 6𝑥3

𝑥
 

  

       lim
𝑥→0

𝑥∙(6+11𝑥+6𝑥2)

𝑥
 

  
        lim
          𝑥→0

  6 + 11𝑥 + 6𝑥2 

  
        lim
          𝑥→0

  6 + 11 ∙ 0 + 6 ∙ 02 

  
        lim
          𝑥→0

  6 

lim
𝑥→0

(1 + 𝑥)(1 + 2𝑥)(2 + 3𝑥) − 1

𝑥
= 6 
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8.-lim
𝑥→0

(1+𝑥)5−(1+5𝑥)

𝑥2+𝑥5
 

  

       lim
      𝑥→0

(1 + 0)5 − (1 + 0 ∙ 1)

02 + 05
=
0

0
 

  

 Factorizamos el numerador 

 

       (1 + 𝑥)5 = 𝑥5 + 5𝑥4 + 10𝑥3 + 10𝑥2 + 5𝑥 + 1 
  

       lim
          𝑥→0

 𝑥5 + 5𝑥4 + 10𝑥3 + 10𝑥2 + 5𝑥 + 1 − (1 + 5𝑥)

𝑥2 + 𝑥5
 

  

       lim
          𝑥→0

 𝑥5 + 5𝑥4 + 10𝑥3 + 10𝑥2 + 5𝑥 + 1 − 1 − 5𝑥

𝑥2 + 𝑥5
 

  
  

       lim
          𝑥→0

 𝑥5 + 5𝑥4 + 10𝑥3 + 10𝑥2

𝑥2 + 𝑥5
 

  

       lim
𝑥→0

 𝑥2(𝑥3 + 5𝑥2 + 10𝑥 + 10)

𝑥2(1 + 𝑥3)
 

  

       lim
𝑥→0

 𝑥3+5𝑥2+10𝑥+10

1+𝑥3
 

  

       lim
𝑥→0

 03+5∙02+10∙0+10

1+03
= 10 

 
  

lim
𝑥→0

(1 + 𝑥)5 − (1 + 5𝑥)

𝑥2 + 𝑥5
= 10 
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9.-lim
𝑥→2

(
2

3𝑥−6
−

2

2𝑥2−5𝑥+2
) 

  

lim
           𝑥→2

(
2

3 ∙ 2 − 6
−

2

2 ∙ 22 − 5 ∙ 2 + 2
) = (

2

6 − 6
−

2

10 − 10
) = ∞ −∞ 

  

lim
𝑥→2

4𝑥2 − 10𝑥 + 4 − 6𝑥 + 12

(2𝑥2 − 5𝑥 + 2)(3𝑥 − 6)
 

  

lim
𝑥→2

4𝑥2 − 16𝑥 + 16

(2𝑥2 − 5𝑥 + 2) ∙ (3𝑥 − 6)
 

  

lim
𝑥→2

4(𝑥 − 2)2

(2𝑥2 − 5𝑥 + 2) ∙ (3𝑥 − 6)
 

  

lim
𝑥→2

4(𝑥 − 2)2

(2𝑥 − 1)(𝑥 − 2)(3𝑥 − 6)
 

  

lim
𝑥→2

4(𝑥 − 2)2

(2𝑥 − 1)(𝑥 − 2)3(𝑥 − 2)
 

  

lim
𝑥→2

4(𝑥 − 2)2

3(2𝑥 − 1)(𝑥 − 2)2
 

  

lim
𝑥→2

 
4

3(2𝑥 − 1)
 

  

lim
𝑥→2

4

3(2 ∙ 2 − 1)
=

4

3(3)
=
4

9
 

  

lim
𝑥→2

(
2

3𝑥 − 6
−

2

2𝑥2 − 5𝑥 + 2
) =

4

9
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10.- lim
𝑥→1

𝑥100−2𝑥+1

𝑥50−2𝑥+1
 

  

lim
𝑥→1

1100 − 2 ∙ 1 + 1

150 − 2 ∙ 1 + 1
=
2 − 2

2 − 2
=
0

0
 

  

lim
𝑥→1

𝑥100 − 2𝑥 + 1 − 1 + 1

𝑥50 − 2𝑥 + 1 − 1 + 1
 

  

lim
𝑥→1

𝑥100 − 1 − 2𝑥 + 2

𝑥50 − 1 − 2𝑥 + 2
 

  

lim
𝑥→1

(𝑥100−1)−2(𝑥−1)

𝑥−1

(𝑥90−2)−2(𝑥−1)

𝑥−1

=lim
𝑥→1

𝑥100−1

𝑥−1
−2

𝑥50−1

𝑥−1
−2

 

  
 
 
  
 

lim
𝑥→1

𝑥100 − 1
𝑥 − 1 − 2

𝑥50 − 1
𝑥 − 1

− 2
= lim
𝑥→1

(𝑥99 + 𝑥98 + 𝑥97 +⋯𝑥 + 1) − 2

(𝑥49 + 𝑥48 + 𝑥47 +⋯𝑥 + 1) − 2
 

  
 

lim
𝑥→1

(199+198+197+⋯1+1)−2

(149+148+147+⋯1+1)−2
=
100−2

50−2
=
98

48
=
49

24
 

  
  

lim
𝑥→1

𝑥100 − 2𝑥 + 1

𝑥50 − 2𝑥 + 1
=
49

24
 

 
  

𝑎𝑛 − 𝑏𝑛

𝑎 − 𝑏
= 𝑎𝑛 + 𝑎𝑛−1𝑏 + 𝑎𝑛−2𝑏2 +∙∙∙ +𝑎𝑏𝑛−1 + 𝑏𝑛 
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11.- lim
𝑋→1

𝑥m−1

𝑥𝑛−1
 𝑚, 𝑛 ∈ ℤ+ 

  
  

lim
𝑋→1

1m − 1

1𝑛 − 1
=
0

0
 

 

lim
𝑋→1

𝑥m − 1

𝑥𝑛 − 1
= lim
𝑋→1

𝑥m − 1
𝑥 − 1
𝑥m − 1
𝑥 − 1

 

  
  

lim
𝑋→1

𝑥m − 1
𝑥 − 1
𝑥n − 1
𝑥 − 1

= lim
𝑋→1

(𝑥𝑚−1 + 𝑥m−2 + 𝑥m−3 +⋯+ 1)

(𝑥𝑛−1 + 𝑥n−2 + 𝑥n−3 +⋯+ 1)
 

  
  

lim
𝑋→1

(1𝑚−1 + 1m−2 + 1m−3 +⋯+ 1)

(1𝑛−1 + 1n−2 + 1n−3 +⋯+ 1)
=
𝑚

𝑛
 

  
  

lim
𝑋→1

𝑥m − 1

𝑥𝑛 − 1
=
𝑚

𝑛
 

12.-lim
𝑥→1

𝑥2𝑚−1

𝑥2−1
 

  

lim
𝑥→1

12𝑚 − 1

12 − 1
=
0

0
 

  



Limites banco de problemas resueltos  

Lic. CPA Freddy Alejandro Camargo Chambi  29 
 

lim
𝑥→1

𝑥2𝑚 − 1

𝑥2 − 1
= lim
𝑥→1

𝑥2𝑚 − 1

(𝑥 − 1)(𝑥 + 1)
 

  
  

lim
𝑥→1

𝑥2𝑚 − 1

(𝑥 − 1)(𝑥 + 1)
= lim
𝑥→1

𝑥2𝑚 − 1

(𝑥 − 1)
∙

1

(𝑥 + 1)
 

  
  

lim
𝑥→1
(𝑥2𝑚−1 + 𝑥2m−2 + 𝑥2m−3 +⋯+ 1)∙

1

(𝑥+1)
 

  

lim
𝑥→1
(12𝑚−1 + 12m−2 + 12m−3 +⋯+ 1)∙

1

(1+1)
 

 

lim
𝑥→1

2𝑚

2
= 𝑚 

  

lim
𝑥→1

𝑥2𝑚 − 1

𝑥2 − 1
= 𝑚 

13.-lim
𝑥→1

𝑥14+𝑥2−2

𝑥12+4𝑥8+𝑥2−6
 

  

lim
𝑥→1

114 + 12 − 2

112 + 4 ∙ 18 + 12 − 6
=
0

0
 

  
Cambio de Variable sea: 

  
𝐹 = 𝑥2           𝑥 → 1 ⇒ 𝑢 → 1 

  

lim
𝑥→1

(𝑥2)7 + 𝑥2 − 2

(𝑥2)6 + 4(𝑥2)4 + 𝑥2 − 6
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lim
𝑥→1

(𝐹)7 + F − 2

(𝐹)6 + 4(𝐹)4 + 𝐹 − 6
 

  

lim
𝑥→1

𝐹7 − 1 + F − 1

(𝐹)6 − 1 + 4(𝐹)4 − 4 + 𝐹 − 1
 

  

lim
𝑥→1

(F − 1)(𝐹6 + 𝐹5 + 𝐹4 + 𝐹3 + 𝐹2 + 𝐹 + 1) + (F − 1)

𝐹6 − 1 + 4𝐹4 − 4 + 𝐹 − 1
 

  
 

lim
𝑥→1

(F − 1)(𝐹6 + 𝐹5 + 𝐹4 + 𝐹3 + 𝐹2 + 𝐹 + 1) + (F − 1)

(F − 1)(𝐹5 + 𝐹4 + 𝐹3 + 𝐹2 + 𝐹 + 1) + 4(𝐹4 − 1) + (𝐹 − 1)
 

 
  

lim
𝑥→1

(F − 1)(𝐹6 + 𝐹5 + 𝐹4 + 𝐹3 + 𝐹2 + 𝐹 + 1) + (F − 1)

(F − 1)(𝐹5 + 𝐹4 + 𝐹3 + 𝐹2 + 𝐹 + 1) + 4(𝐹 − 1)(𝐹3 + 𝐹2 + 𝐹 + 1) + (𝐹 − 1)
 

  
 

lim
𝑥→1

(F − 1)[(𝐹6 + 𝐹5 + 𝐹4 + 𝐹3 + 𝐹2 + 𝐹 + 1) + 1]

(F − 1)[(𝐹5 + 𝐹4 + 𝐹3 + 𝐹2 + 𝐹 + 1) + 4(𝐹3 + 𝐹2 + 𝐹 + 1) + 1]
 

  
 

lim
𝑥→1

𝐹6 + 𝐹5 + 𝐹4 + 𝐹3 + 𝐹2 + 𝐹 + 1 + 1

𝐹5 + 𝐹4 + 𝐹3 + 𝐹2 + 𝐹 + 1 + 4𝐹3 + 4𝐹2 + 4𝐹 + 4 + 1
 

  
 

lim
𝑥→1

16 + 15 + 14 + 13 + 12 + 1 + 1 + 1

15 + 14 + 13 + 12 + 1 + 1 + 4 ∙ 13 + 4 ∙ 12 + 4 ∙ 1 + 4 + 1
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lim
𝑥→1

8

23
 

  

lim
𝑥→1

𝑥14 + 𝑥2 − 2

𝑥12 + 4𝑥8 + 𝑥2 − 6
=
8

23
 

 

14.lim
𝑥→0

(3+𝑥)𝑛−3𝑛

𝑥
 

  

lim
𝑥→0

(3+0)𝑛−3𝑛

0
=
0

0
 

  

lim
𝑥→0

3𝑛 +
𝑛
1!
⋅ 3𝑛−1 ⋅ 𝑥

+11(𝑛 − 1)
2!

𝑥2 +∙∙∙ 𝑥𝑛 − 3𝑛

𝑥
 

  
 

lim
𝑥→0

𝑛
1!
3𝑛−1𝑥 +

n(𝑛 − 1)
2!

𝑥2 +∙∙∙ 𝑥𝑛

𝑥
 

  
 

lim
𝑥→0

 𝑥 (
𝑛
1!
3𝑛−1 +

n(𝑛 − 1)
2!

𝑥 +∙∙∙ 𝑥𝑛−1)

𝑥
 

  
 

lim
𝑥→0

 
𝑛

1!
3𝑛−1 +

n(𝑛 − 1)

2!
𝑥 +∙∙∙ 𝑥𝑛−1 
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lim
𝑥→0

 
𝑛

1!
3𝑛−1 +

n(𝑛 − 1)

2!
∙ 0 +∙∙∙ +0𝑛−1 

  
 

lim
𝑥→0

 
𝑛

1!
3𝑛−1 = 𝑛3𝑛−1 

  
  

lim
𝑥→0

(3 + 𝑥)𝑛 − 3𝑛

𝑥
= 𝑛3𝑛−1 

 

15.-lim
𝑥→1

(3𝑥+5)
2
−64

𝑥2+𝑥−2
 

  

lim
𝑥→1

(3(1) + 5)2 − 64

(1)2 + (1) − 2
=
0

0
 

  

lim
𝑥→1

9𝑥2 + 30𝑥 + 25 − 64

𝑥2 + 𝑥 − 2
 

  

lim
𝑥→1

9𝑥2 + 30𝑥 − 39

𝑥2 + 𝑥 − 2
 

  

lim
𝑥→1

3(3𝑥2 + 10𝑥 − 13)

(𝑥 + 2)(𝑥 − 1)
 

  

lim
𝑥→1

3(3𝑥 + 13)(𝑥 − 1)

(𝑥 + 2)(𝑥 − 1)
 

  

lim
𝑥→1

3(3𝑥 + 13)

(𝑥 + 2)
=
3(3 ∙ 1 + 13)

(1 + 2)
=
3(16)

3
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lim
𝑥→1

(3𝑥 + 5)2 − 64

𝑥2 + 𝑥 − 2
= 16 

16.-lim
𝑥→0

 
(𝑥+3)(𝑥+2)−(𝑥+1)(𝑥+6)

(𝑥+2)(𝑥+4)−(𝑥+1)(𝑥+8)
 

  

lim
𝑥→0

 
(0 + 3)(0 + 2) − (0 + 1)(0 + 6)

(0 + 2)(0 + 4) − (0 + 1)(0 + 8)
=
6 − 6

8 − 8
=
0

0
 

  

lim
𝑥→0

 
(𝑥2 + 5𝑥 + 6) − (𝑥2 + 7𝑥 + 6)

(𝑥2 + 6𝑥 + 8) − (𝑥2 + 9𝑥 + 8)
 

  

lim
𝑥→0

 
𝑥2 + 5𝑥 + 6 − 𝑥2 − 7𝑥 − 6

𝑥2 + 6𝑥 + 8 − 𝑥2 − 9𝑥 − 8
 

  

lim
𝑥→0

 
5𝑥 − 7𝑥

6𝑥 − 9𝑥
 

  

lim
𝑥→0

 
−12𝑥

−3𝑥
= 4 

  

lim
𝑥→0

 
(𝑥 + 3)(𝑥 + 2) − (𝑥 + 1)(𝑥 + 6)

(𝑥 + 2)(𝑥 + 4) − (𝑥 + 1)(𝑥 + 8)
= 4 

 

17.- lim
𝑥→−12

(
𝑥+1

2𝑥2−3−2
+ 𝑥

2𝑥2+7𝑥+3
) 

  

lim
𝑥→−

1
2

𝑥 + 1

(2𝑥 + 1)(𝑥 − 2)
+

𝑥

(𝑥 + 3)(2𝑥 + 1)
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lim
𝑥→−

1
2

−
1
2
+ 1

(2 ∙ −
1
2
+ 1) (−

1
2
− 2)

+
−
1
2

(−
1
2
+ 3) (2 ∙ −

1
2
+ 1)

= ∞−∞ 

  

lim
𝑥→−

1
2

𝑥 + 1

(2𝑥 + 1)(𝑥 − 2)
+

𝑥

(𝑥 + 3)(2𝑥 + 1)
 

  

lim
𝑥→−

1
2

(𝑥 + 1)(𝑥 + 3) + 𝑥(2𝑥 + 1)(𝑥 − 2)

(2𝑥 + 1)(𝑥 − 2)(𝑥 + 3)
 

  

lim
𝑥→−

1
2

𝑥2 + 4𝑥 + 3 − 𝑥2 + 2𝑥

(2𝑥 + 1)(𝑥 − 2)(𝑥 + 3)
 

  

lim
𝑥→−

1
2

6𝑥 + 3

(2𝑥 + 1)(𝑥 − 2)(𝑥 + 3)
 

  

lim
𝑥→−

1
2

3(2𝑥 + 1)

(2𝑥 + 1)(𝑥 − 2)(𝑥 + 3)
 

  

lim
𝑥→−

1
2

3

(𝑥 − 2)(𝑥 + 3)
=

3

(−
1
2
− 2) (−

1
2
+ 3)

=
3

(−
5
2
) (
5
2
)

 

  

lim
𝑥→−

1
2

= −
3

25
4

= −
12

25
 

  
  

lim
𝑥→−

1
2

(
𝑥 + 1

2𝑥2 − 3 − 2
+

𝑥

2𝑥2 + 7𝑥 + 3
) = −

12

25
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 18.-lim
𝑥→𝑎

𝑥𝑛−𝑎𝑛−𝑛𝑎𝑛−1(𝑥−𝑎)

(𝑥−1)
2  

  

lim
𝑥→𝑎

𝑎𝑛 − 𝑎𝑛 − 𝑛𝑎𝑛−1(𝑎 − 𝑎)

(𝑎 − 1)2
 

 

lim
𝑥→𝑎

0 − 𝑛𝑎𝑛−1(0)

(𝑎 − 1)2
 

 

lim
𝑥→𝑎

0

(𝑎 − 1)2
= 0 

  
 

lim
𝑥→𝑎

𝑥𝑛 − 𝑎𝑛 − 𝑛𝑎𝑛−1(𝑥 − 𝑎)

(𝑥 − 1)2
= 0 
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1.2 Calculo de Limites Algebraico con la Calculadora 

 

 19 . −lim
                  𝑥→3

𝑥3 − 2𝑥 − 21

𝑥4 − 27𝑥
 

 

lim
𝑥→3

33 − 2(3) − 21

34 − 27 ⋅ 3
=  
0

0
 

 

 

  

Copiamos a la 

Calculadora 

Presionamos la 

tecla CALC 

Introducimos 

un número 

que se 

aproxime a 3 

en este caso 

será 2,999999 
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lim
𝑥→3

𝑥3−2𝑥−21

𝑥4−27𝑥
=
25

81
  

Presionamos la tecla = 

20.-lim
𝑥→1

5𝑥2+3𝑥5−8

7𝑥4−4𝑥−3
 

  

lim
𝑥→1

512 + 315 − 8

714 − 41 − 3
=
8 − 8

3 − 3
=
0

0
 

 

lim
𝑥→1

3𝑥5 + 5𝑥2 − 8

7𝑥4 − 4𝑥 − 3
=
25

24
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21.- lim
𝑥→1

𝑥4+3𝑥3+7𝑥2−5𝑥−6

𝑥4+2𝑥−3
 

lim
𝑥→1

14+13+7∙12−5∙1−6

14+2∙1−3
=
11−11

3−3
=
0

0
  

lim
𝑥→1

𝑥4 + 3𝑥3 + 7𝑥2 − 5𝑥 − 6

𝑥4 + 2𝑥 − 3
=
11

3
 

22.- lim
𝑥→1

𝑥100−2𝑥+1

𝑥50−2𝑥+1
 

  

lim
𝑥→1

1100 − 2 ∙ 1 + 1

150 − 2 ∙ 1 + 1
=
0

0
 

 

lim
𝑥→1

𝑥100 − 2𝑥 + 1

𝑥50 − 2𝑥 + 1
=
49

24
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23.-lim
𝑥→1

𝑥14+𝑥2−2

𝑥12+4𝑥8+𝑥2−6
 

lim
𝑥→1

114 + 12 − 2

112 + 4 ∙ 18 + 12 − 6
=
0

0
 

 

  

lim
𝑥→1

𝑥14 + 𝑥2 − 2

𝑥12 + 4𝑥8 + 𝑥2 − 6
=
8

23
 

 

 24.-lim
𝑥→1

(3𝑥+5)2−64

𝑥2+𝑥−2
 

  

lim
𝑥→1

(3(1) + 5)2 − 64

(1)2 + (1) − 2
=
0

0
 

 

lim
𝑥→1

(3𝑥 + 5)2 − 64

𝑥2 + 𝑥 − 2
= 16 
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1.3 Limites con radicales 

25.−lim
𝑥→0

√1 + 𝑥2 − 1

𝑥2
 

  

lim
𝑥→0

√1 + 02 − 1

02
=
0

0
 

  

lim
𝑥→0

√1 + 𝑥2 − 1

𝑥2
∙
√1 + 𝑥2 + 1

√1 + 𝑥2 + 1
 

  

lim
𝑥→0

(√1 + 𝑥2)2 − 12

𝑥2
∙

1

√1 + 𝑥2 + 1
 

  

lim
𝑥→0

1 + 𝑥2 − 1

𝑥2
∙

1

√1 + 𝑥2 + 1
 

  

lim  
𝑥→0

𝑥2

𝑥2
∙

1

√1 + 𝑥2 + 1
 

  

lim  
𝑥→0

1

√1 + 𝑥2 + 1
= lim  

𝑥→0

1

√1 + 02 + 1
= lim  

𝑥→0

1

1 + 1
 

  

lim  
𝑥→0

1

2
 

  

lim
𝑥→0

√1 + 𝑥2 − 1

𝑥2
=
1

2
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26.-lim
𝑥→0

√1+𝑥−√1−𝑥

𝑥
 

  

lim
𝑥→0

√1+0−√1+0

0
=
0

0
 

  

lim
𝑥→0

√1 + 𝑥 − √1 − 𝑥

𝑥
∙
√1 + 𝑥 + √1 − 𝑥

√1 + 𝑥 + √1 − 𝑥
 

  

lim
𝑥→0

√1 + 𝑥
2
− √1 − 𝑥

2

𝑥
∙

1

√1 + 𝑥 + √1 − 𝑥
 

  

lim
𝑥→0

1 + 𝑥 − (1 − 𝑥)

𝑥
∙

1

√1 + 𝑥 + √1 − 𝑥
 

  

lim
𝑥→0

1 + 𝑥 − 1 + 𝑥

𝑥
∙

1

√1 + 𝑥 + √1 + 𝑥
 

  

lim
𝑥→0

2𝑥

𝑥
∙

1

√1 + 𝑥 + √1 + 𝑥
 

  

lim
𝑥→0

2

√1 + 𝑥 + √1 + 𝑥
= lim
𝑥→0

2

√1 + 0 + √1 + 0
 

  

lim
𝑥→0

2

1 + 1
=
2

2
= 1 

  
  

lim
𝑥→0

√1 + 𝑥 − √1 − 𝑥

𝑥
= 1 
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27.-lim
𝑥→5

√𝑥−4−√3𝑥−14

𝑥−5
 

  

lim
𝑥→5

√5 − 4 − √3 ∙ 5 − 14

5 − 5
=
√1 − √1

5 − 5
=
0

0
 

  

lim
𝑥→5

√𝑥 − 4 − √3𝑥 − 14

𝑥 − 5
∙
√𝑥 − 4 + √3𝑥 − 14

√𝑥 − 4 + √3𝑥 − 14
 

  

lim
𝑥→5

√𝑥 − 4
2
− √3𝑥 − 14

2

(𝑥 − 5)
∙

1

√𝑥 − 4 + √3𝑥 − 14
 

 

lim
𝑥→5

𝑥 − 4 − 3𝑥 + 14

(𝑥 − 5)
∙

1

√𝑥 − 4 + √3𝑥 − 14
 

  

lim
𝑥→5

−2𝑥 + 10

(𝑥 − 5)
∙

1

√𝑥 − 4 + √3𝑥 − 14
 

 

lim
𝑥→5

−2(𝑥 − 5)

(𝑥 − 5)
∙

1

√𝑥 − 4 + √3𝑥 − 14
 

  

lim
𝑥→5

−2

   1
∙

1

√𝑥 − 4 + √3𝑥 − 14
= −2 ∙

1

√5 − 4 + √3 ∙ 5 − 14
 

  

lim
𝑥→5

− 2 ∙
1

√1 + √1
= −

2

2
 

  

lim
𝑥→5

√𝑥 − 4 − √3𝑥 − 14

𝑥 − 5
= −1 
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28.-lim
𝑥→3

√𝑥2−2𝑥+6−√𝑥2+2𝑥−6

𝑥2−4𝑥+3
 

  

lim
𝑥→3

√32 − 2 ∙ 3 + 6 − √32 + 2 ∙ 3 − 6

32 − 4 ∙ 3 + 3
=
0

0
 

  

lim
𝑥→3

√𝑥2 − 2𝑥 + 6 − √𝑥2 + 2𝑥 − 6

𝑥2 − 4𝑥 + 3
∙
√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6

√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6
 

  

lim
𝑥→3

√𝑥2 − 2𝑥 + 6
2
− √𝑥2 + 2𝑥 − 6

2

𝑥2 − 4𝑥 + 3
∙

1

√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6
 

  

lim
𝑥→3

𝑥2 − 2𝑥 + 6 − (𝑥2 + 2𝑥 − 6)

𝑥2 − 4𝑥 + 3
∙

1

√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6
 

  

lim
𝑥→3

𝑥2 − 2𝑥 + 6 − 𝑥2 − 2𝑥 + 6

𝑥2 − 4𝑥 + 3
∙

1

√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6
 

  

lim
𝑥→3

−2𝑥 + 6 − 2𝑥 + 6

𝑥2 − 4𝑥 + 3
∙

1

√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6
 

  

lim
𝑥→3

−4𝑥 + 12

𝑥2 − 4𝑥 + 3
∙

1

√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6
 

  

lim
𝑥→3

−4(𝑥 − 3)

𝑥2 − 4𝑥 + 3
∙

1

√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6
 

  

lim
𝑥→3

−4(𝑥 − 3)

(𝑥 − 3)(𝑥 − 1)
∙

1

√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6
 

  

lim
𝑥→3

−4

(𝑥 − 1)
∙

1

√𝑥2 − 2𝑥 + 6 + √𝑥2 + 2𝑥 − 6
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lim
𝑥→3

−4

(3 − 1)
∙

1

√32 − 2 ∙ 3 + 6 + √32 + 2 ∙ 3 − 6
 

  

lim
𝑥→3

−4

(2)
∙

1

√32 − 2 ∙ 3 + 6 + √32 + 2 ∙ 3 − 6
= lim
𝑥→3

−4

(2)
∙

1

√32 + √32
 

  

lim
𝑥→3

−2

6
= −

1

3
 

  

lim
𝑥→3

√𝑥2 − 2𝑥 + 6 − √𝑥2 + 2𝑥 − 6

𝑥2 − 4𝑥 + 3
= −

1

3
 

 

29.− lim
𝑥→2

3𝑥 − 6

1 − √4𝑥 − 7
 

  

lim
𝑥→2

3 ∙ 2 − 6

1 − √4 ∙ 2 − 7
=
0

0
 

  

lim
𝑥→2

3𝑥 − 6

1 − √4𝑥 − 7
∙
1 + √4𝑥 − 7

1 + √4𝑥 − 7
 

  

lim
𝑥→2

3𝑥 − 6

1 − √4𝑥 − 7
2 ∙
1 + √4𝑥 − 7

1
 

  

lim
𝑥→2

3𝑥 − 6

1 − 4𝑥 + 7
∙
1 + √4𝑥 − 7

1
= lim
𝑥→2

3𝑥 − 6

8 − 4𝑥
∙
1 + √4𝑥 − 7

1
 

  

lim
𝑥→2

3(𝑥 − 2)

4(2 − 𝑥)
∙
1 + √4𝑥 − 7

1
= lim
𝑥→2

3(𝑥 − 2)

−4(𝑥 − 2)
∙
1 + √4𝑥 − 7

1
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lim
𝑥→2

−
3

4
∙
1 + √4𝑥 − 7

1
 

  

lim
𝑥→2

−
3

4
∙
1 + √4 ∙ 2 − 7

1
= lim
𝑥→2

−
3

4
∙
1 + √8 − 7

1
 

  

lim
𝑥→2

−
3

4
∙
2

1
= −

3

2
 

  

lim
𝑥→2

3𝑥 − 6

1 − √4𝑥 − 7
= −

3

2
 

 

30.− lim
𝑥→0

√𝑥 + 𝑎 + 𝑏 − √𝑎 + 𝑏

𝑥
, 𝑎 > 0, 𝑏 > 0 

  

lim
𝑥→0

√𝑜 + 𝑎 + 𝑏 − √𝑎 + 𝑏

0
=
0

0
 

  

lim
𝑥→0

√𝑥 + 𝑎 + 𝑏 − √𝑎 + 𝑏

𝑥
∙
√𝑥 + 𝑎 + 𝑏 + √𝑎 + 𝑏

√𝑥 + 𝑎 + 𝑏 + √𝑎 + 𝑏
 

  

lim
𝑥→0

√𝑥 + 𝑎 + 𝑏
2
− √𝑎 + 𝑏

2

𝑥
∙

1

√𝑥 + 𝑎 + 𝑏 + √𝑎 + 𝑏
 

  

lim
𝑥→0

𝑥 + 𝑎 + 𝑏 − 𝑎 − 𝑏

𝑥
∙

1

√𝑥 + 𝑎 + 𝑏 + √𝑎 + 𝑏
 

  

lim
𝑥→0

𝑥

𝑥
∙

1

√𝑥 + 𝑎 + 𝑏 + √𝑎 + 𝑏
 

  

lim
𝑥→0

1

√𝑥 + 𝑎 + 𝑏 + √𝑎 + 𝑏
=

1

√0 + 𝑎 + 𝑏 + √𝑎 + 𝑏
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lim
𝑥→0

1

√𝑎 + 𝑏 + √𝑎 + 𝑏
=

1

2√𝑎 + 𝑏
 

  
  

lim
𝑥→0

√𝑥 + 𝑎 + 𝑏 − √𝑎 + 𝑏

𝑥
=

1

2√𝑎 + 𝑏
 

 

31.−lim
𝑥→4

2 − √𝑥

3 − √2𝑥 + 1
 

  

lim
𝑥→4

2 − √4

3 − √2 ∙ 4 + 1
=
0

0
 

  

lim
𝑥→4

2 − √𝑥

3 − √2𝑥 + 1
∙
2 + √𝑥

2 + √𝑥
∙
3 + √2𝑥 + 1

3 + √2𝑥 + 1
 

  

lim
𝑥→4

22 − √𝑥
2

32 − √2𝑥 + 1
2 ∙

1

2 + √𝑥
∙
3 + √2𝑥 + 1

1
 

  

lim
𝑥→4

22 − 𝑥

32 − 2𝑥 + 1
∙
3 + √2𝑥 + 1

2 + √𝑥
 

  

lim
𝑥→4

22 − 𝑥

8 − 2𝑥
∙
3 + √2𝑥 + 1

2 + √𝑥
 

  

lim
𝑥→4

4 − 𝑥

2(4 − 𝑥)
∙
3 + √2𝑥 + 1

2 + √𝑥
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lim
𝑥→4

1

2
∙
3 + √2𝑥 + 1

(2 + √𝑥)
=
1

2
∙
3 + √2 ∙ 4 + 1

(2 + √4)
 

  

lim
𝑥→4

 
1

2
∙
3 + √9

2 + √4
=
1

2
∙
3 + 3

(2 + 2)
=
3

4
 

   

lim
𝑥→4

2 − √𝑥

3 − √2𝑥 + 1
=
3

4
 

32.- lim
𝑥→𝑎

√𝑏2−𝑥−√𝑏2−𝑎

𝑥−𝑎
 

  

lim
𝑥→𝑎

√𝑏2−𝑎−√𝑏2−𝑎

𝑎−𝑎
=
0

0
 

  

lim
𝑥→𝑎

√𝑏2 − 𝑥 − √𝑏2 − 𝑎

𝑥 − 𝑎
∙
√𝑏2 − 𝑥 + √𝑏2 − 𝑎

√𝑏2 − 𝑥 + √𝑏2 − 𝑎
 

  

lim
𝑥→𝑎

√𝑏2 − 𝑥
2
− √𝑏2 − 𝑎

2

𝑥 − 𝑎
∙

1

√𝑏2 − 𝑥 + √𝑏2 − 𝑎
 

  

lim
𝑥→𝑎

𝑏2 − 𝑥 − 𝑏2 + 𝑎

𝑥 − 𝑎
∙

1

√𝑏2 − 𝑥 + √𝑏2 − 𝑎
 

  

lim
𝑥→𝑎

−𝑥 + 𝑎

𝑥 − 𝑎
∙

1

√𝑏2 − 𝑥 + √𝑏2 − 𝑎
 

  

lim
𝑥→𝑎

−(𝑥 − 𝑎)

𝑥 − 𝑎
∙

1

√𝑏2 − 𝑥 + √𝑏2 − 𝑎
 

  

lim
𝑥→𝑎

−1

√𝑏2 − 𝑥 + √𝑏2 − 𝑎
=

−1

√𝑏2 − 𝑎 + √𝑏2 − 𝑎
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lim
𝑥→𝑎

−
1

2√𝑏2 − 𝑎
 

  

lim
𝑥→𝑎

√𝑏2 − 𝑥 − √𝑏2 − 𝑎

𝑥 − 𝑎
= −

1

2√𝑏2 − 𝑎
 

 

33.-lim
𝑥→0

√8+𝑥
3

−2

𝑥
 

  

lim
𝑥→0

√8 + 0
3

− 2

0
=
0

0
 

  

lim
𝑥→0

√8 + 𝑥
3

− 2

𝑥
∙
(√8 + 𝑥
3

)
2
+ 2 ⋅ √8 + 𝑥

3
+ 22

(√8 + 𝑥
3

)
2
+ 2 ⋅ √8 + 𝑥

3
+ 22

 

  

lim
𝑥→0

 √8 + 𝑥
3 3

− 23

𝑥
∙

1

(√8 + 𝑥
3

)
2
+ 2 ⋅ √8 + 𝑥

3
+ 22

 

  

lim
𝑥→0

8 + 𝑥 − 8

𝑥
∙

1

(√8 + 𝑥
3

)
2
+ 2 ⋅ √8 + 𝑥

3
+ 22

 

  

lim
𝑥→0

𝑥 

𝑥
∙

1

(√8 + 𝑥
3

)
2
+ 2 ⋅ √8 + 𝑥

3
+ 22

 

  

lim
𝑥→0

1

(√8 + 0
3

)
2
+ 2 ⋅ √8 + 0

3
+ 22

=
1

(√8
3
)
2
+ 2 ⋅ √8

3
+ 22

 

  

lim
𝑥→0

1

22 + 2 ⋅ 2 + 22
=

1

4 + 4 + 4
=
1

12
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lim
𝑥→0

√8 + 𝑥
3

− 2

𝑥
=
1

12
 

  

34.- lim
𝑥→0

 
√1+𝑥−1

√1+𝑥
3

−1
 

  

lim
𝑥→0

 
√1 + 0 − 1

√1 + 0
3

− 1
=
0

0
 

  

lim
𝑥→0

 
√1 + 𝑥 − 1

√1 + 𝑥
3

− 1
∙
√1 + 𝑥 + 1

√1 + 𝑥 + 1
∙
(√1 + 𝑥
3

)
2
+ √1 + 𝑥

3
+ 12

(√1 + 𝑥
3

)
2
+ √1 + 𝑥

3
+ 12

 

  

lim
𝑥→0

 
√1 + 𝑥

2
− 12

√1 + 𝑥
3 3

− 13
∙

1

√1 + 𝑥 + 1
∙
(√1 + 𝑥
3

)
2
+ √1 + 𝑥

3
+ 12

1
 

  

lim
𝑥→0

 
1 + 𝑥 − 12

1 + 𝑥 − 13
∙

1

√1 + 𝑥 + 1
∙
(√1 + 𝑥
3

)
2
+ √1 + 𝑥

3
+ 12

1
 

  

lim
𝑥→0

 
𝑥

𝑥
∙

1

√1 + 𝑥 + 1
∙
(√1 + 𝑥
3

)
2
+ √1 + 𝑥

3
+ 12

1
 

  

lim
𝑥→0

 
1

√1 + 𝑥 + 1
∙
(√1 + 𝑥
3

)
2
+ √1 + 𝑥

3
+ 12

1
 

  

lim
𝑥→0

 
(√1 + 𝑥
3

)
2
+ √1 + 𝑥

3
+ 12

√1 + 𝑥 + 1
=
(√1 + 0
3

)
2
+ √1 + 0

3
+ 12

√1 + 0 + 1
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lim
𝑥→0

12 + √1
3

+ 12

√1 + 1
=
3

2
 

  

lim
𝑥→0

 
√1 + 𝑥 − 1

√1 + 𝑥
3

− 1
=
3

2
 

 35.-lim
𝑥→8

√𝑥
3
−2

𝑥−8
 

  

lim
𝑥→8

√8
3

− 2

8 − 8
=
0

0
 

  

lim
𝑥→8

√𝑥
3

− 2

𝑥 − 8
∙
√𝑥
3 2

+ 2√𝑥
3

+ 22

√𝑥
3 2

+ 2√𝑥
3

+ 22
 

  

lim
𝑥→8

√𝑥
3 3

− 23

𝑥 − 8
∙

1

√𝑥
3 2

+ 2√𝑥
3

+ 22
 

  

lim
𝑥→8

𝑥 − 8

𝑥 − 8
∙

1

√𝑥
3 2

+ 2√𝑥
3

+ 22
=

1

√8
3 2

+ 2√8
3

+ 22
 

  

lim
𝑥→8

 
1

√8
3 2

+ 2√8
3

+ 22
=

1

22 + 2 ∙ 2 + 22
 

  

lim
𝑥→8

 
1

22 + 2 ∙ 2 + 22
=
1

12
 

  

lim
𝑥→8

√𝑥
3

− 2

𝑥 − 8
=
1

12
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36.-lim
𝑥→0

√(𝑥+1)2
3

−2 √𝑥+1
3

+1

𝑥2
 

  

lim
𝑥→0

√(0+1)2
3

−2 √0+1
3

+1

02
=
0

0
 

  

lim
𝑥→0

√(𝑥 + 1)2
3

− 2√𝑥 + 1
3

+ 1

𝑥2
 

  

lim
𝑥→0

(√𝑥 + 1
3

− 1)
2

𝑥2
∙
(√(𝑥 + 1)2
3

+ √𝑥 + 1
3

+ 1)
2

(√(𝑥 + 1)2
3

+ √𝑥 + 1
3

+ 1)
2 

  

lim
𝑥→0

(√𝑥 + 1
3 3

− 13)
2

𝑥2
∙

1

(√(𝑥 + 1)2
3

+ √𝑥 + 1
3

+ 1)
2 

  

lim
𝑥→0

(𝑥 + 1 − 1)2

𝑥2
∙

1

(√(𝑥 + 1)2
3

+ √𝑥 + 1
3

+ 1)
2 

  

lim
𝑥→0

𝑥2

𝑥2
∙

1

(√(𝑥 + 1)2
3

+ √𝑥 + 1
3

+ 1)
2 =

1

(√(𝑥 + 1)2
3

+ √𝑥 + 1
3

+ 1)
2 

  

lim
𝑥→0

1

( √(0+1)2
3

+ √0+1
3

+1)
2 =

1

(1+1+1)2
=
1

9
 

  
 

lim
𝑥→0

√(𝑥 + 1)2
3

− 2√𝑥 + 1
3

+ 1

𝑥2
=
1

9
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37.-lim
𝑥→1

√𝑥+√4𝑥+5−√3𝑥+13

𝑥−1
 

  

lim
𝑥→1

√1+√4∙1+5−√3∙1+13

1−1
=
0

0
 

  

lim
𝑥→1

(√𝑥 − 1) + (√4𝑥 + 5 − 3) − (√3𝑥 + 13 − 4)

𝑥 − 1
 

 
  

lim
𝑥→1

√𝑥 − 1

𝑥 − 1
+
√4𝑥 + 5 − 3

𝑥 − 1
−
√3𝑥 + 13 − 4

𝑥 − 1
 

 
  

lim
𝑥→1

√𝑥 − 1

𝑥 − 1
∙
√𝑥 + 1

√𝑥 + 1
+
√4𝑥 + 5 − 3

𝑥 − 1
∙
√4𝑥 + 5 + 3

√4𝑥 + 5 + 3
−
√3𝑥 + 13 − 4

𝑥 − 1

∙
√3𝑥 + 13 + 4

√3𝑥 + 13 + 4
 

 
  

lim
𝑥→1

√𝑥
2
− 12

𝑥 − 1
∙

1

√𝑥 + 1
+
√4𝑥 + 5

2
− 32

𝑥 − 1
∙

1

√4𝑥 + 5 + 3

−
√3𝑥 + 13

2
− 42

𝑥 − 1
∙

1

√3𝑥 + 13 + 4
 

 
  

lim
𝑥→1

𝑥 − 1

𝑥 − 1
∙

1

√𝑥 + 1
+
4𝑥 + 5 − 9

𝑥 − 1
∙

1

√4𝑥 + 5 + 3
−
3𝑥 + 13 − 16

𝑥 − 1

∙
1

√3𝑥 + 13 + 4
 

  

lim
𝑥→1

1

√𝑥 + 1
+
4𝑥 − 4

𝑥 − 1
∙

1

√4𝑥 + 5 + 3
−
3𝑥 − 3

𝑥 − 1
∙

1

√3𝑥 + 13 + 4
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lim
𝑥→1

1

√𝑥 + 1
+
4(𝑥 − 1)

𝑥 − 1
∙

1

√4𝑥 + 5 + 3
−
3(𝑥 − 1)

𝑥 − 1
∙

1

√3𝑥 + 13 + 4
 

  

lim
𝑥→1

1

√𝑥 + 1
+

4

√4𝑥 + 5 + 3
−

3

√3𝑥 + 13 + 4
 

  

lim
𝑥→1

1

√1 + 1
+

4

√4 ∙ 1 + 5 + 3
−

3

√3 ∙ 1 + 13 + 4
=
1

2
+

4

3 + 3
−

3

4 + 4
 

  

lim
𝑥→1

 
1

2
+
4

6
−
3

8
= 
1

2
+
2

3
−
3

8
 =  

12+16−9

24
=

 19

24
 

  

lim
𝑥→1

√𝑥 + √4𝑥 + 5 − √3𝑥 + 13

𝑥 − 1
=
19

24
 

 

38.- lim
𝑥→2𝑎

√𝑥−√2𝑎+√𝑥−2𝑎

√𝑥2−4𝑎2
 

  

lim
𝑥→2𝑎

√2𝑎 − √2𝑎 + √2𝑎 − 2𝑎

√(2𝑎)2 − 4𝑎2
=
0

0
 

 
  

lim
𝑥→2𝑎

(√𝑥 − √2𝑎)

√𝑥2 − 4𝑎2
+
√𝑥 − 2𝑎

√𝑥2 − 4𝑎2
 

 
  

lim
𝑥→2𝑎

√𝑥 − √2𝑎

√𝑥2 − 4𝑎2
∙
√𝑥2 − 4𝑎2

√𝑥2 − 4𝑎2
+√

(𝑥 − 2𝑎)

(𝑥 − 2𝑎)(𝑥 + 2𝑎)
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lim
𝑥→2𝑎

√𝑥 − √2𝑎

√𝑥2 − 4𝑎2
2 ∙
√𝑥2 − 4𝑎2

1
+ √

1

𝑥 + 2𝑎
 

 
  

lim
𝑥→2𝑎

√𝑥 − √2𝑎

𝑥2 − 4𝑎2
∙
√𝑥2 − 4𝑎2

1
+

1

√𝑥 + 2𝑎
 

 
  

lim
𝑥→2𝑎

√𝑥 − √2𝑎

𝑥2 − 4𝑎2
∙
√𝑥2 − 4𝑎2

1
∙
√𝑥 + √2𝑎

√𝑥 + √2𝑎
+

1

√𝑥 + 2𝑎
 

 
  

lim
𝑥→2𝑎

√𝑥
2
− √2𝑎

2

𝑥2 − 4𝑎2
∙
√𝑥2 − 4𝑎2

1
∙

1

√𝑥 + √2𝑎
+

1

√𝑥 + 2𝑎
 

 
  

lim
𝑥→2𝑎

𝑥 − 2𝑎

𝑥2 − 4𝑎2
∙
√𝑥2 − 4𝑎2

1
∙

1

√𝑥 + √2𝑎
+

1

√𝑥 + 2𝑎
 

 
  

lim
𝑥→2𝑎

𝑥 − 2𝑎

𝑥2 − 4𝑎2
∙
√𝑥2 − 4𝑎2

√𝑥 + √2𝑎
+

1

√𝑥 + 2𝑎
 

 
  

lim
𝑥→2𝑎

(𝑥 − 2𝑎)

(𝑥 − 2𝑎)(𝑥 + 2𝑎)
∙
√𝑥2 − 4𝑎2

√𝑥 + √2𝑎
+

1

√𝑥 + 2𝑎
 

 
  

lim
𝑥→2𝑎

1

(𝑥 + 2𝑎)
∙
√𝑥2 − 4𝑎2

√𝑥 + √2𝑎
+

1

√𝑥 + 2𝑎
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lim
𝑥→2𝑎

1

(2𝑎 + 2𝑎)
∙
√(2𝑎)2 − 4𝑎2

√2𝑎 + √2𝑎
+

1

√2𝑎 + 2𝑎
 

 

lim
𝑥→2𝑎

1

(2𝑎 + 2𝑎)
∙
√(2𝑎)2 − 4𝑎2

√2𝑎 + √2𝑎
+

1

√2𝑎 + 2𝑎
 

  

lim
𝑥→2𝑎

1

4𝑎
∙

0

√2𝑎 + √2𝑎
+

1

√2𝑎 + 2𝑎
 

  

lim
𝑥→2𝑎

1

√2𝑎 + 2𝑎
= lim
𝑥→2𝑎

1

√4𝑎
=

1

2√𝑎
 

  

lim
𝑥→2𝑎

√𝑥 − √2𝑎 + √𝑥 − 2𝑎

√𝑥2 − 4𝑎2
=

1

2√𝑎
 

 

39.lim
𝑥→1

√𝑥2+𝑥+7−√2𝑥2+10𝑥−3

√𝑥2+1−√3𝑥2−1
 

  

lim
𝑥→1

√12 + 1 + 7 − √2 ∙ 12 + 10 ∙ 1 − 3

√12 + 1 − √3 ∙ 12 − 1
=
√9 − √9

√2 − √2
=
0

0
 

 
  

lim
𝑥→1

√𝑥2 + 𝑥 + 7 − √2𝑥2 + 10𝑥 − 3

√𝑥2 + 1 − √3𝑥2 − 1
∙
√𝑥2 + 𝑥 + 7 + √2𝑥2 + 10𝑥 − 3

√𝑥2 + 𝑥 + 7 + √2𝑥2 + 10𝑥 − 3

∙
√𝑥2 + 1 + √3𝑥2 − 1

√𝑥2 + 1 + √3𝑥2 − 1
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lim
𝑥→1

√𝑥2 + 𝑥 + 7
2
− √2𝑥2 + 10𝑥 − 3

2

√𝑥2 + 1
2
− √3𝑥2 − 1

2

∙
1

√𝑥2 + 𝑥 + 7 + √2𝑥2 + 10𝑥 − 3
∙
√𝑥2 + 1 + √3𝑥2 − 1

1
 

 
  

lim
𝑥→1

√𝑥2 + 𝑥 + 7
2
− √2𝑥2 + 10𝑥 − 3

2

√𝑥2 + 1
2
− √3𝑥2 − 1

2

∙
1

√𝑥2 + 𝑥 + 7 + √2𝑥2 + 10𝑥 − 3
∙
√𝑥2 + 1 + √3𝑥2 − 1

1
 

  
 

lim
𝑥→1

𝑥2 + 𝑥 + 7 − 2𝑥2 − 10𝑥 + 3

𝑥2 + 1 − 3𝑥2 + 1
∙  

1

√𝑥2 + 𝑥 + 7 + √2𝑥2 + 10𝑥 − 3

∙
√𝑥2 + 1 + √3𝑥2 − 1

1
 

  
 

lim
𝑥→1

−𝑥2 − 9𝑥 + 10

−2𝑥2 + 2
∙

1

√𝑥2 + 𝑥 + 7 + √2𝑥2 + 10𝑥 − 3

∙
√𝑥2 + 1 + √3𝑥2 − 1

1
 

  
 

lim
𝑥→1

−(𝑥2 + 9𝑥 − 10)

−2(𝑥2 − 1)
∙

1

√𝑥2 + 𝑥 + 7 + √2𝑥2 + 10𝑥 − 3

∙
√𝑥2 + 1 + √3𝑥2 − 1

1
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lim
𝑥→1

(𝑥 + 10)(𝑥 − 1)

(𝑥 − 1)(𝑥 + 1)
∙

1

√𝑥2 + 𝑥 + 7 + √2𝑥2 + 10𝑥 − 3

∙
√𝑥2 + 1 + √3𝑥2 − 1

1
 

  

lim
𝑥→1

(𝑥 + 10)

(𝑥 + 1)
∙

1

√𝑥2 + 𝑥 + 7 + √2𝑥2 + 10𝑥 − 3
∙
√𝑥2 + 1 + √3𝑥2 − 1

1
 

  

lim
𝑥→1

(1 + 10)

(1 + 1)
∙

1

√12 + 1 + 7 + √2 ∙ 12 + 10 ∙ 1 − 3

∙
√12 + 1 + √3 ∙ 12 − 1

1
 

  

lim
𝑥→1

11

2
∙

1

√9 + √9
∙
√2 + √2

1
=
11

2
∙
2√2

2√9
=
11

2
∙ √2 

  

lim
𝑥→1

√𝑥2 + 𝑥 + 7 − √2𝑥2 + 10𝑥 − 3

√𝑥2 + 1 − √3𝑥2 − 1
=
11

2
∙ √2 

 

40.-lim
𝑥→𝑎

√𝑥
𝑚

− √𝑎
𝑚

𝑥−𝑎
 

 

lim
𝑥→𝑎

√𝑎
𝑚

− √𝑎
𝑚

𝑎 − 𝑎
=
0

0
 

  

lim
𝑥→𝑎

√𝑥
𝑚

− √𝑎
𝑚

𝑥 − 𝑎
= lim
𝑥→𝑎

√𝑥
𝑚

− √𝑎
𝑚

√𝑥
𝑚 𝑚

− √𝑎
𝑚 𝑚 

  

lim
𝑥→𝑎

√𝑥
𝑚

− √𝑎
𝑚

( √𝑥
𝑚

− √𝑎
𝑚

) [( √𝑥
𝑚

)
𝑚−1

+ ( √𝑥
𝑚

)
𝑚−2

𝑎 + ( √𝑥
𝑚

)
𝑚−3

𝑎2 +∙∙∙ +( √𝑎
𝑚

)
𝑚−1

]
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lim
𝑥→𝑎

1

[( √𝑥
𝑚

)
𝑚−1

+ ( √𝑥
𝑚

)
𝑚−2

𝑎 + ( √𝑥
𝑚

)
𝑚−3

𝑎2 +∙∙∙ +( √𝑎
𝑚

)
𝑚−1

]
 

  

  

lim
𝑥→𝑎

1

[( √𝑎
𝑚

)
𝑚−1

+ ( √𝑎
𝑚

)
𝑚−1

+ ( √𝑎
𝑚

)
𝑚−1

+∙∙∙ +( √𝑎
𝑚

)
𝑚−1

]
 

  
  

lim
𝑥→𝑎

  
1

𝑚( √𝑎
𝑚

 )
𝑚−1 =

1

𝑚𝑎
𝑚−1
𝑚

=
𝑎−

𝑚−1
𝑚

𝑚
 

  

lim
𝑥→𝑎

  
𝑎
1−𝑚
𝑚

𝑚
=
√𝑎1−𝑚
𝑚

𝑚
 

  
  

lim
𝑥→𝑎

√𝑥
𝑚

− √𝑎
𝑚

𝑥 − 𝑎
=
√𝑎1−𝑚
𝑚

𝑚
 

 

1.4 Calculo de Limites con Radicales con la Calculadora 

41.−lim
𝑥→0

√1 + 𝑥2 − 1

𝑥2
 

lim
𝑥→0

√1 + 02 − 1

02
=
0

0
 

 



Limites banco de problemas resueltos  

Lic. CPA Freddy Alejandro Camargo Chambi  59 
 

 
 

 

 

 

 

 

 

lim
𝑥→0

√1 + 𝑥2 − 1

𝑥2
=
1

2
 

 

42.-lim
𝑥→0

√1+𝑥−√1−𝑥

𝑥
 

 

lim
𝑥→0

√1+0−√1+0

0
=
0

0
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43 lim
𝑥→5

√𝑥−4−√3𝑥−14

𝑥−5
 

lim
𝑥→5

√5 − 4 − √3 ∙ 5 − 14

5 − 5
=
√1 − √1

5 − 5
=
0

0
 

 

 

 

 

 

 

 

lim
𝑥→0

√1 + 𝑥 − √1 − 𝑥

𝑥
= 1 

 

 

lim
𝑥→5

√𝑥 − 4 − √3𝑥 − 14

𝑥 − 5
= −1 
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1.5 Limites al Infinito 

44.- lim
𝑥→∞

𝑥3+2𝑥2+3𝑥+4

4𝑥3+3𝑥2+2𝑥+1
 

  

lim
𝑥→∞

∞3 + 2 ∙ ∞2 + 3 ∙ ∞ + 4

4 ∙ ∞3 + 3 ∙ ∞2 + 2 ∙ ∞ + 1
=
∞

∞
 

  

lim
𝑥→∞

𝑥3 + 2𝑥2 + 3𝑥 + 4
𝑥3

4𝑥3 + 3𝑥2 + 2𝑥 + 1
𝑥3

 

  

lim
𝑥→∞

𝑥3

𝑥3
+
2𝑥2

𝑥3
+
3𝑥
𝑥3
+
4
𝑥3

4𝑥3

𝑥3
+
3𝑥2

𝑥3
+
2𝑥
𝑥3
+
1
𝑥3

 

  

lim
𝑥→∞

1 +
2
𝑥
+
3
𝑥2
+
4
𝑥3

4 +
3
𝑥
+
2
𝑥2
+
1
𝑥3

 

  

lim
𝑥→∞

1 +
2
∞
+
3
∞2 +

4
∞3

4 +
3
∞
+
2
∞2 +

1
∞3

  = lim
𝑥→∞

1 + 0 + 0 + 0

4 + 0 + 0 + 0
=
1

4
 

   

lim
𝑥→∞

𝑥3 + 2𝑥2 + 3𝑥 + 4

4𝑥3 + 3𝑥2 + 2𝑥 + 1
=
1

4
 

45.- lim
𝑥→∞

4𝑥3+7𝑥+5

−8𝑥3+𝑥+2
 

  

lim
𝑥→∞

4 ∙ ∞3 + 7 ∙ ∞ + 5

−8 ∙ ∞3 +∞+ 2
=
∞

∞
 

𝑎

∞
= 0 
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lim
𝑥→∞

4𝑥3 + 7𝑥 + 5
𝑥3

−8𝑥3 + 𝑥 + 2
𝑥3

 

  

lim
𝑥→∞

4𝑥3

𝑥3
+
7𝑥
𝑥3
+
5
𝑥3

−8𝑥3

𝑥3
+
𝑥
𝑥3
+
2
𝑥3

= lim
𝑥→∞

4 +
7
𝑥2
+
5
𝑥3

−8 +
1
𝑥2
+
2
𝑥3

 

 

lim
𝑥→∞

4 +
7
∞
+
5
∞

−8 +
1
∞
+
2
∞

=
4 + 0 + 0

−8 + 0 + 0
= −

4

8
= −

1

2
 

 

lim
𝑥→∞

4𝑥3+7𝑥+5

−8𝑥3+𝑥+2
=−

1

2
 

46.- lim
𝑥→∞

(
𝑥3

𝑥2+2
−

𝑥2

𝑥+2
) 

  

lim
𝑥→∞

(
∞3

∞2 + 2
−

∞2

∞+ 2
) = ∞−∞ 

  

lim
𝑥→∞

(
𝑥3(𝑥 + 2) − 𝑥2(𝑥2 + 2)

(𝑥2 + 2)(𝑥 + 2)
) 

  

lim
𝑥→∞

(
𝑥4 + 2𝑥3 − 𝑥4 − 2𝑥2

(𝑥2 + 2)(𝑥 + 2)
) 
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lim
𝑥→∞

(
2𝑥3 − 2𝑥2

𝑥3 + 2𝑥2 + 2𝑥 + 4
) =

2𝑥3 − 2𝑥2

𝑥3

𝑥3 + 2𝑥2 + 2𝑥 + 4
𝑥3

 

  

lim
𝑥→∞

2𝑥3

𝑥3
−
2𝑥2

𝑥3

𝑥3

𝑥3
+
2𝑥2

𝑥3
+
2𝑥
𝑥3
+
4
𝑥3

=
2 −

2
𝑥

1 +
2
𝑥
+
2
𝑥2
+
4
𝑥3

 

  

lim
𝑥→∞

2 −
2
∞

1 +
2
∞
+
2
∞2 +

4
∞3

=
2 − 0

1 + 0 + 0 + 0
= 2 

  

lim
𝑥→∞

(
𝑥3

𝑥2 + 2
−

𝑥2

𝑥 + 2
) = 2 

 

47.- lim
𝑥→∞

(
3𝑥2−2

2𝑥+1
÷
𝑥2−4𝑥

𝑥−3
) 

  

lim
𝑥→∞

(
(3𝑥2 − 2)

(2𝑥 + 1)
∙
(𝑥 − 3)

(𝑥2 − 4𝑥)
) 

  

lim
𝑥→∞

(
3𝑥3 − 9𝑥2 − 2𝑥 + 6

2𝑥3 − 7𝑥2 − 4𝑥
) 

  

lim
𝑥→∞

3𝑥3 − 9𝑥2 − 2𝑥 + 6
𝑥3

2𝑥3 − 7𝑥2 − 4𝑥
𝑥3

=

3𝑥3

𝑥3
−
9𝑥2

𝑥3
−
2𝑥
𝑥3
+
6
𝑥3

2𝑥3

𝑥3
−
7𝑥2

𝑥3
−
4𝑥
𝑥3
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lim
𝑥→∞

3 −
9
𝑥
−
2
𝑥2
+
6
𝑥3

2 −
7
𝑥
−
4
𝑥2

=
3 − 0 − 0 + 0

2 − 0 − 0
=
3

2
 

  

lim
𝑥→∞

(
3𝑥2 − 2

2𝑥 + 1
÷
𝑥2 − 4𝑥

𝑥 − 3
) =

3

2
 

 

48.- lim
𝑥→∞

√16𝑥2 + 8𝑥 + 6 − √16𝑥2 − 8𝑥 − 6 

  

lim
𝑥→∞

√16 ∙ ∞2 + 8 ∙ ∞ + 6 − √16 ∙ ∞2 − 8 ∙ ∞ − 6 = ∞−∞ 

  

lim
𝑥→∞

√16𝑥2 + 8𝑥 + 6 − √16𝑥2 − 8𝑥 − 6

∙
√16𝑥2 + 8𝑥 + 6 + √16𝑥2 − 8𝑥 − 6

√16𝑥2 + 8𝑥 + 6 + √16𝑥2 − 8𝑥 − 6
 

  

lim
𝑥→∞

√16𝑥2 + 8𝑥 + 6
2
− √16𝑥2 − 8𝑥 − 6

2

√16𝑥2 + 8𝑥 + 6 + √16𝑥2 − 8𝑥 − 6
 

 
 

lim
𝑥→∞

16𝑥2 + 8𝑥 + 6 − 16𝑥2 + 8𝑥 + 6

√16𝑥2 + 8𝑥 + 6 + √16𝑥2 − 8𝑥 − 6
 

 
  

lim
𝑥→∞

16𝑥 + 12

√16𝑥2 + 8𝑥 + 6 + √16𝑥2 − 8𝑥 − 6
 

 
 

lim
𝑥→∞

4(4𝑥 + 3)

√16𝑥2 + 8𝑥 + 6 + √16𝑥2 − 8𝑥 − 6
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4 lim
𝑥→∞

4𝑥 + 3
𝑥

√16𝑥2 + 8𝑥 + 6 + √16𝑥2 − 8𝑥 − 6

√𝑥2

 

 

4 lim
𝑥→∞

4𝑥 + 3
𝑥

√16𝑥2 + 8𝑥 + 6

√𝑥2
+
√16𝑥2 − 8𝑥 − 6

√𝑥2

 

  

4 lim
𝑥→∞

4𝑥
𝑥 +

3
𝑥

√16𝑥
2 + 8𝑥 + 6
𝑥2

+√
16𝑥2 − 8𝑥 − 6

𝑥2

 

 

4 lim
𝑥→∞

4 +
3
𝑥

√16𝑥
2

𝑥2
+
8𝑥
𝑥2
+
6
𝑥2
+√

16𝑥2

𝑥2
−
8𝑥
𝑥2
−
6
𝑥2

 

  

4 lim
𝑥→∞

4 +
3
𝑥

√16 +
8
𝑥
+
6
𝑥2

 + √16 −
8
𝑥
−
6
𝑥2

=
4 +

3
∞

√16 +
8
∞
+
6
∞

 +√16 −
8
∞
−
6
∞

 

  

4 lim
𝑥→∞

4

√16 + √16
=

4

4 + 4
= 4 ∙

4

8
= 2 

 
  

lim
𝑥→∞

√16𝑥2 + 8𝑥 + 6 − √16𝑥2 − 8𝑥 − 6 = 2 
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49.- lim
𝑥→∞

√2𝑥2+1

𝑥+3
 

  

lim
𝑥→∞

√2 ∙ ∞2 + 1

∞+ 3
=
∞

∞
 

  

lim
𝑥→∞

√2𝑥2 + 1

𝑥 + 3
= lim
𝑥→∞

√2𝑥2 + 1

√𝑥2

𝑥 + 3
𝑥

 

  

lim
𝑥→∞

√2𝑥
2+1

𝑥2

𝑥

𝑥
+
3

𝑥

=
√2𝑥

2

𝑥2
+
1

𝑥2

𝑥

𝑥
+
3

𝑥

 = 
√2+

1

𝑥2

1+
3
𝑥

 

  

lim
𝑥→∞

√2 +
1
∞

1 +
3
∞

=
√2 + 0

1 + 0
= √2 

  

lim
𝑥→∞

√2𝑥2 + 1

𝑥 + 3
= √2 

 

50.- lim
𝑥→∞

√(𝑥 + 𝑎)(𝑥 + 𝑏) − 𝑥 

  

lim
𝑥→∞

√(∞+ 𝑎)(∞ + 𝑏) − ∞ = ∞−∞ 

  

lim
𝑥→∞

√(𝑥 + 𝑎)(𝑥 + 𝑏) − 𝑥 ∙
√(𝑥 + 𝑎)(𝑥 + 𝑏) + 𝑥

√(𝑥 + 𝑎)(𝑥 + 𝑏) + 𝑥
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lim
𝑥→∞

√(𝑥 + 𝑎)(𝑥 + 𝑏)
2
− 𝑥2

√(𝑥 + 𝑎)(𝑥 + 𝑏) + 𝑥
= lim
𝑥→∞

(𝑥 + 𝑎)(𝑥 + 𝑏) − 𝑥2

√(𝑥 + 𝑎)(𝑥 + 𝑏) + 𝑥
 

  

lim
𝑥→∞

𝑥2 + 𝑥𝑏 + 𝑎𝑥 + 𝑎𝑏 − 𝑥2

√(𝑥 + 𝑎)(𝑥 + 𝑏) + 𝑥
= lim
𝑥→∞

𝑥𝑏 + 𝑎𝑥 + 𝑎𝑏

√(𝑥 + 𝑎)(𝑥 + 𝑏) + 𝑥
 

  

lim
𝑥→∞

𝑥𝑏 + 𝑎𝑥 + 𝑎𝑏
𝑥

√(𝑥 + 𝑎)(𝑥 + 𝑏) + 𝑥

√𝑥2

= lim
𝑥→∞

𝑥𝑏
𝑥 +

𝑎𝑥
𝑥 +

𝑎𝑏
𝑥

√(𝑥 + 𝑎)(𝑥 + 𝑏)
𝑥2

+
𝑥
𝑥

 

  

lim
𝑥→∞

𝑏 + 𝑎 +
𝑎𝑏
𝑥

√(𝑥 + 𝑎)(𝑥 + 𝑏)
𝑥2

+ 1

= lim
𝑥→∞

𝑏 + 𝑎 +
𝑎𝑏
𝑥

√(𝑥 + 𝑎)
𝑥

∙
(𝑥 + 𝑏)
𝑥

+ 1

 

  

lim
𝑥→∞

𝑏 + 𝑎 +
𝑎𝑏
𝑥

√(
𝑥
𝑥
+
𝑎
𝑥
) (
𝑥
𝑥
+
𝑏
𝑥
) + 1

= lim
𝑥→∞

𝑏 + 𝑎 +
𝑎𝑏
𝑥

√(1 +
𝑎
𝑥
) (1 +

𝑏
𝑥
) + 1

 

  

lim
𝑥→∞

𝑏 + 𝑎 +
𝑎𝑏
∞

√(1 +
𝑎
∞
)(1 +

𝑏
∞
) + 1

=
𝑏 + 𝑎

√1 + 1
 

  

lim
𝑥→∞

𝑎 + 𝑏

2
 

  

lim
𝑥→∞

√(𝑥 + 𝑎)(𝑥 + 𝑏) − 𝑥 =
𝑎 + 𝑏

2
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51.- lim
𝑥→∞

√𝑥 + √2𝑥 − √𝑥 − √2𝑥 

  

lim
𝑥→∞

√∞+ √2 ∙ ∞ − √∞− √2 ∙ ∞ 

  

lim
𝑥→∞

√𝑥 + √2𝑥 − √𝑥 − √2𝑥 ∙
√𝑥 + √2𝑥 + √𝑥 − √2𝑥

√𝑥 + √2𝑥 + √𝑥 − √2𝑥
 

  

lim
𝑥→∞

√𝑥 + √2𝑥
2

−√𝑥 − √2𝑥
2

√𝑥 + √2𝑥 + √𝑥 − √2𝑥
= lim
𝑥→∞

2√2𝑥

√𝑥 + √2𝑥 + √𝑥 − √2𝑥
 

 

lim
𝑥→∞

2√2𝑥

√𝑥

√𝑥 + √2𝑥 + √𝑥 − √2𝑥

√𝑥

= lim
𝑥→∞

2√2𝑥

√𝑥
4

√𝑥 + √2𝑥

√𝑥
+
√𝑥 − √2𝑥

√𝑥

 

  

 lim
𝑥→∞

2 ∙ √
2𝑥
𝑥

√(
𝑥
𝑥
+
√2𝑥
𝑥
) + √(

𝑥
𝑥
−
√2𝑥
𝑥
)

= lim
𝑥→∞

2 ∙ √2

√(1 +
√2

𝑥 ∙ 𝑥−
1
2

) + √(1 −
√2

𝑥 ∙ 𝑥−
1
2

)

 

  
  

 lim
𝑥→∞

2 ∙ √2

√(1 +
√2

√𝑥
) + √(1 −

√2

√𝑥
)

= lim
𝑥→∞

2 ∙ √2

√(1 +
√2
∞
) + √(1 −

√2
∞
)

 

  

lim
𝑥→∞

2 ∙ √2

√(1 + 1) + √(1 − 1)
=

2 ∙ √2

√1 + √1
=
2 ∙ √2

2
= √2 
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lim
𝑥→∞

√𝑥 + √2𝑥 − √𝑥 − √2𝑥 = √2 

  

52.- lim
𝑥→∞

√𝑥+ √𝑥
3
+ √𝑥
4

√2𝑥+1
 

  

lim
𝑥→∞

√∞+ √∞
3

+ √∞
4

√2 ∙ ∞ + 1
=
∞

∞
 

  

lim
𝑥→∞

√𝑥 + √𝑥
3

+ √𝑥
4

√𝑥

√2𝑥 + 1

√𝑥

= lim
𝑥→∞

√𝑥

√𝑥
+
√𝑥
3

√𝑥
+
√𝑥
4

√𝑥

√2𝑥 + 1

√𝑥

 

  

lim
𝑥→∞

1 +
𝑥
1
3

𝑥
1
2

+
𝑥
1
4

𝑥
1
2

√(
2𝑥
𝑥
+
1
𝑥
)

= lim
𝑥→∞

1 +
1

𝑥
1
2−
1
3

+
1

𝑥
1
2−
1
4

√(
2𝑥
𝑥
+
1
𝑥
)

 

  

lim
𝑥→∞

1 +
1

𝑥
1
6

+
1

𝑥
1
4

√(2 +
1
𝑥
)

= lim
𝑥→∞

1 +
1
∞
+
1
∞

√(2 +
1
∞
)

 

  

lim
𝑥→∞

1 + 0 + 0

√(2 + 0)
= lim
𝑥→∞

1

√2
 

  

lim
𝑥→∞

√𝑥 + √𝑥
3

+ √𝑥
4

√2𝑥 + 1
=
1

√2
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53.- lim
𝑥→∞

√𝑥+√𝑥+√𝑥+3

√𝑥+3
 

  

lim
𝑥→∞

√∞+√∞+ √∞+ 3

√∞+ 3
=
∞

∞
 

  

lim
𝑥→∞

√𝑥 + √𝑥 + √𝑥 + 3

√𝑥

√𝑥 + 3

√𝑥

= lim
𝑥→∞

√𝑥 + √𝑥 + √𝑥 + 3
𝑥

√𝑥 + 3
𝑥

 

  

lim
𝑥→∞

√(
𝑥
𝑥
+
√𝑥 + √𝑥 + 3

𝑥
)

√(
𝑥
𝑥
+
3
𝑥
)

= lim
𝑥→∞

√(1 + √
𝑥 + √𝑥 + 3

𝑥 )

√(1 +
3
𝑥
)

 

  

lim
𝑥→∞

√(1 + √(
𝑥
𝑥
+
√𝑥 + 3
𝑥

))

√(1 +
3
𝑥
)

= lim
𝑥→∞

√(1 + √(1 + √(1 +
3
𝑥
)))

√(1 +
3
𝑥
)

 

  

lim
𝑥→∞

√(1 + √(1 + √(1 +
3
∞
)))

√(1 +
3
∞
)

= lim
𝑥→∞

√(1 + √(1 + √(1 + 0)))

√(1 + 0)
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lim
𝑥→∞

√(1 + √1)

√(1 + 0)
=
√1

√1
= 1 

  

lim
𝑥→∞

√𝑥 + √𝑥 + √𝑥 + 3

√𝑥 + 3
= 1 

54.- lim
𝑥→∞

√𝑥 + √𝑥 + √𝑥 − √𝑥 

  

lim
𝑥→∞

√∞+√∞+ √∞− √∞ =∞−∞ 

  

lim
𝑥→∞

√𝑥 + √𝑥 + √𝑥 − √𝑥 ∙
√𝑥 + √𝑥 + √𝑥 + √𝑥

√𝑥 + √𝑥 + √𝑥 + √𝑥

 

  

lim
𝑥→∞

√𝑥 + √𝑥 + √𝑥

2

− √𝑥
2

√𝑥 + √𝑥 + √𝑥 + √𝑥

= lim
𝑥→∞

𝑥 + √𝑥 + √𝑥 − 𝑥

√𝑥 + √𝑥 + √𝑥 + √𝑥

 

  

lim
𝑥→∞

√𝑥 + √𝑥

√𝑥 + √𝑥 + √𝑥 + √𝑥

=

√𝑥 + √𝑥

√𝑥

√𝑥 + √𝑥 + √𝑥 + √𝑥

√𝑥
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lim
𝑥→∞

√(
𝑥
𝑥 +

√𝑥
𝑥 )

√𝑥 + √𝑥 + √𝑥

√𝑥
+
√𝑥

√𝑥

= lim
𝑥→∞

√(1 +
√𝑥
𝑥 )

√(
𝑥
𝑥
+
√𝑥 + √𝑥

𝑥
) + 1

 

  

lim
𝑥→∞

√(1 +
1

𝑥 ∙ 𝑥
1
2

)

√(1 +
√𝑥 + √𝑥

√𝑥2
) + 1

= lim
𝑥→∞

√(1 +
1

𝑥
3
2

)

√(1 + √(
1
𝑥
+
√𝑥

√𝑥2
2)) + 1

 

  

lim
𝑥→∞

√(1 +
1

𝑥
3
2

)

√(1 + √(
1
𝑥
+ √

𝑥
𝑥4
)) + 1

= lim
𝑥→∞

√(1 +
1

𝑥
3
2

)

√(1 + √(
1
𝑥
+ √

1
𝑥3
)) + 1

 

 

lim
𝑥→∞

√(1 +
1

∞
3
2

)

√(1 + √(
1
∞
+√

1
∞3)) + 1

= lim
𝑥→∞

√(1 + 0)

√(1 + √(0 + √0)) + 1

 

  

lim
𝑥→∞

√1

√(1) + 1
=
1

2
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lim
𝑥→∞

√𝑥 + √𝑥 + √𝑥 − √𝑥 =
1

2
 

55.- lim
𝑥→∞

√8𝑥3+𝑥2
3

− √𝑥3+𝑥2
3

𝑥
 

  

lim
𝑥→∞

√8 ∙ ∞3 +∞23
− √∞3 +∞23

∞
=
0

0
 

  

lim
𝑥→∞

√8𝑥3 + 𝑥2
3

− √𝑥3 + 𝑥2
3

√𝑥
3 3 = lim

𝑥→∞

√8𝑥3 + 𝑥2
3

√𝑥
3 3 −

√𝑥3 + 𝑥2
3

√𝑥
3 3  

  

lim
𝑥→∞

√
8𝑥3+𝑥2

𝑥3

3
− √

𝑥3+𝑥2

𝑥3

3
  =√(

8𝑥3

𝑥3
+
𝑥2

𝑥3
)

3
− √(

𝑥3

𝑥3
+
𝑥2

𝑥3
)

3
 

  

lim
𝑥→∞

√(8 +
1

𝑥2
)

3
− √(1 +

1

𝑥2
)

3
  = lim
𝑥→∞

√(8 +
1

∞
)

3
− √(1 +

1

∞
)

3
 

  

lim
𝑥→∞

√(8 + 0)
3

− √(1 + 0)
3

= lim
𝑥→∞

√23
3

− √1
3

 

  
lim
𝑥→∞

2 − 1 = 1 

  

lim
𝑥→∞

√8𝑥3 + 𝑥2
3

− √𝑥3 + 𝑥2
3

𝑥
= 1 

 

56.- lim
𝑥→∞

 𝑥2 − √𝑥6 − 2𝑥4
3

 

  

lim
𝑥→∞

 ∞2 − √∞6 − 2 ∙ ∞43
= ∞−∞ 
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lim
𝑥→∞

 (𝑥2 − √𝑥6 − 2𝑥4
3

) ∙
(𝑥4 + 𝑥2 ∙ √𝑥6 − 2𝑥4

3
+ √𝑥6 − 2𝑥4

3 2
)

(𝑥4 + 𝑥2 ∙ √𝑥6 − 2𝑥4
3

+ √𝑥6 − 2𝑥4
3 2

)
 

  

lim
𝑥→∞

((𝑥2)3 − √𝑥6 − 2𝑥4
3 3

) ∙
1

(𝑥4 + 𝑥2 ∙ √𝑥6 − 2𝑥4
3

+ √𝑥6 − 2𝑥4
3 2

)
 

  

lim
𝑥→∞

((𝑥2)3 − √𝑥6 − 2𝑥4
3 3

)

(𝑥4 + 𝑥2 ∙ √𝑥6 − 2𝑥4
3

+ √𝑥6 − 2𝑥4
3 2

)
 

 

lim
𝑥→∞

(𝑥6 − 𝑥6 + 2𝑥4)

(𝑥4 + 𝑥2 ∙ √𝑥6 − 2𝑥4
3

+ √𝑥6 − 2𝑥4
3 2

)
 

  

lim
𝑥→∞

2𝑥4

(𝑥4 + 𝑥2 ∙ √𝑥6 − 2𝑥4
3

+ √𝑥6 − 2𝑥4
3 2

)
 

 

lim
𝑥→∞

2𝑥4

𝑥4

𝑥4 + 𝑥2 ∙ √𝑥6 − 2𝑥4
3

+ √𝑥6 − 2𝑥4
3 2

𝑥4

 

 
  

lim
𝑥→∞

2

𝑥4

𝑥4
+
𝑥2 ∙ √𝑥6 − 2𝑥4

3

𝑥4
+
√𝑥6 − 2𝑥4
3 2

𝑥4

 

 
 

lim
𝑥→∞

2

1 +
√𝑥6 − 2𝑥4
3

𝑥2
+ (

√𝑥6 − 2𝑥4
3

𝑥2
)

2 
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lim
𝑥→∞

2

1 +
√𝑥6 − 2𝑥4
3

√(𝑥2)3
3

+ (
√𝑥6 − 2𝑥4
3

√(𝑥2)3
3

)

2 

 

lim
𝑥→∞

2

1 + √
𝑥6 − 2𝑥4

𝑥6
3

+ (√
𝑥6 − 2𝑥4

𝑥6
3

)

2 

  
  

lim
𝑥→∞

2

1 + √(
𝑥6

𝑥6
−
2𝑥4

𝑥6
)

3
+ √(

𝑥6

𝑥6
−
2𝑥4

𝑥6
)

3
2 

 

lim
𝑥→∞

2

1 + √(1 −
2
𝑥2
)

3

+ √(1 −
2
𝑥2
)

3
2 

  

lim
𝑥→∞

2

1 + √(1 −
2
∞
)

3

+ √(1 −
2
∞
)

3
2 = lim

𝑥→∞

2

1 + √1
3

+ √1
3 2 =

2

3
 

  

lim
𝑥→∞

 𝑥2 − √𝑥6 − 2𝑥4
3

=
2

3
 

 

57.- lim
𝑥→∞

√3𝑥3+2𝑥
3

 + 𝑥

𝑥−1
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lim
𝑥→∞

√3 ∙ ∞3 + 2 ∙ ∞
3

 +  ∞

∞− 1
=
∞

∞
 

  

lim
𝑥→∞

√3𝑥3 + 2𝑥
3

 +  𝑥

𝑥 − 1
∙
((√3𝑥3 + 2𝑥

3
)
2
− 𝑥 ∙ √3𝑥3 + 2𝑥

3
+ 𝑥2)

((√3𝑥3 + 2𝑥
3

)
2
− 𝑥 ∙ √3𝑥3 + 2𝑥

3
+ 𝑥2)

 

  

lim
𝑥→∞

(√3𝑥3 + 2𝑥
3

)
3

 +  𝑥3

𝑥 − 1
∙

1

((√3𝑥3 + 2𝑥
3

)
2
− 𝑥 ∙ √3𝑥3 + 2𝑥

3
+ 𝑥2)

 

  

lim
𝑥→∞

 3𝑥3 + 2𝑥 +  𝑥3

𝑥 − 1
∙

1

((√3𝑥3 + 2𝑥
3

)
2
− 𝑥 ∙ √3𝑥3 + 2𝑥

3
+ 𝑥2)

 

lim
𝑥→∞

 4𝑥3 + 2𝑥

𝑥 − 1
∙

1

((√3𝑥3 + 2𝑥
3

)
2
− 𝑥 ∙ √3𝑥3 + 2𝑥

3
+ 𝑥2)

 

  

lim
𝑥→∞

 
4𝑥3 + 2𝑥
𝑥3

𝑥 − 1
𝑥

∙
1

(√3𝑥3 + 2𝑥
3

)
2
− 𝑥 ∙ √3𝑥3 + 2𝑥

3
+ 𝑥2

𝑥2

 

  

lim
𝑥→∞

 
4𝑥3

𝑥3
+
2𝑥
𝑥3

𝑥
𝑥
−
1
𝑥

∙
1

(
(√3𝑥3 + 2𝑥
3

)
2

𝑥2
−
𝑥 ∙ √3𝑥3 + 2𝑥

3

𝑥2
+
𝑥2

𝑥2
)

 

  

lim
𝑥→∞

 4 +
2
𝑥2

1 −
1
𝑥

∙
1

((
√3𝑥3 + 2𝑥
3

𝑥
)

2

−
√3𝑥3 + 2𝑥
3

𝑥
+ 1)
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lim
𝑥→∞

 4 +
2
𝑥2

1 −
1
𝑥

∙
1

((
√3𝑥3 + 2𝑥
3

√𝑥3
3 )

2

−
√3𝑥3 + 2𝑥
3

√𝑥3
3 + 1)

 

 

lim
𝑥→∞

 4 +
2
𝑥2

1 −
1
𝑥

∙
1

(√(
3𝑥3

𝑥3
+
2𝑥
𝑥3
)
23

− √
3𝑥3

𝑥3
+
2𝑥
𝑥3

3

+ 1)

 

 

lim
𝑥→∞

 4 +
2
𝑥2

1 −
1
𝑥

∙
1

(√(3 +
2
𝑥2
)
23

− √3 +
2
𝑥2

3

+ 1)

 

  

lim
𝑥→∞

 4 +
2
∞

1 −
1
∞

∙
1

(√(3 +
2
∞
)
23

− √3 +
2
∞

3

+ 1)

 

  

lim
𝑥→∞

 4 + 0

1 − 0
∙

1

(√(3 + 0)2
3

− √3 + 0
3

+ 1)
= lim
𝑥→∞

4

(√32
3

− √3
3

+ 1)
∙
√3
3

+ 1

√3
3

+ 1
 

 

  

lim
𝑥→∞

4

(√33
3

+ 1)
∙
√3
3

+ 1

1
= lim
𝑥→∞

4

4
∙
√3
3

+ 1

1
= √3

3
+ 1 

  

lim
𝑥→∞

√3𝑥3 + 2𝑥
3

 +  𝑥

𝑥 − 1
= √3

3
+ 1 
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lim
𝑢→0

sin 𝑢

𝑢
= 1 

 

1.6 Limites trigonométricos 
Limites conocidos 

  
  
  

 

 

 

58.-lim
𝑥→0

sin8𝑥

x
 

  

lim
𝑥→0

sin8∙0

0
=
sin 0

0
= 
0

0
 

  

lim
𝑥→0

sin 8𝑥

x
∙
8

8
         

  

lim
𝑥→0

sin 8𝑥

8x

⏞  
1

∙ 8 = lim
𝑥→0
8 

  

lim
𝑥→0

sin 8𝑥

x
= 8 

59.-lim
𝑥→0

8x−sin6𝑥

4x+5sin3𝑥
 

  

lim
𝑥→0

8 ∙ 0 − sin 6 ∙ 0

4 ∙ 0 + 5 sin 3 ∙ 0
=
0

0
 

  

lim
𝑢→0

sin 𝑢

𝑢
= 1 

 

lim
𝑢→0

1 − cos 𝑢

𝑢2
=
1

2
 

 

lim
𝑢→0

1 − cos 𝑢

𝑢
= 0 

 

lim
𝑢→0

tan 𝑢

𝑢
= 0 
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lim
𝑥→0

8x − sin 6𝑥
𝑥

4x + 5 sin 3𝑥
𝑥

= lim
𝑥→0

8x
x −

sin 6𝑥
𝑥

4x
x
+
5 sin 3𝑥
𝑥

 

  

lim
𝑥→0

8 −
sin 6𝑥
𝑥 ∙

6
6

4 +
5 sin 3𝑥
𝑥

∙
3
3

= lim
𝑥→0

8 −
sin 6𝑥
6𝑥 ∙

6
1

4 +
5 sin 3𝑥
3𝑥

∙
3
1

 

  

lim
𝑥→0

8 −
sin 6𝑥
6𝑥

⏞  
1

∙
6
1

4 + 5
sin 3𝑥
3𝑥⏟  
1

∙
3
1

= lim
𝑥→0

8 − 1 ∙ 6

4 + 5 ∙ 1 ∙ 3
 

  

lim
𝑥→0

 
8 − 6

4 + 5 ∙ 3
= lim
𝑥→0

 
2

4 + 8
= lim
𝑥→0

 
2

12
= lim
𝑥→0

 
1

6
 

  
  

lim
𝑥→0

8x − sin 6𝑥

4x + 5 sin 3𝑥
=
1

6
 

60.-lim
𝑥→0

1−cos(sin4𝑥)

sin2(sin3𝑥)
 

  

lim
𝑥→0

1 − cos(sin 4 ∙ 0)

sin2(sin 3 ∙ 0)
=
0

0
 

  

lim
𝑥→0

1 − cos(sin 4𝑥)

sin2(sin 3𝑥)
= lim
𝑥→0

sin24𝑥 ∙
1 − cos(sin 4𝑥)

sin24𝑥
sin2(sin 3𝑥)
sin23𝑥

∙ sin23𝑥
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lim
𝑥→0

sin24𝑥 ∙
1 − cos(sin 4𝑥)

sin24𝑥

⏞          

1
2

sin2(sin 3𝑥)
sin23𝑥⏟        

1

∙ sin23𝑥
= lim
𝑥→0

(4𝑥)2

(4𝑥)2
∙ sin24𝑥 ∙

1
2

(3𝑥)2

(3𝑥)2
∙ sin23𝑥

 

  

lim
𝑥→0

(4𝑥)2 ∙ (
sin4x
4𝑥

)
2

∙
1
2

(3𝑥)2 ∙ (
sin3x
3𝑥

)
2 = lim

𝑥→0

(4𝑥)2 ∙
1
2

(3𝑥)2
 

  

lim
𝑥→0

4𝑥2 ∙
1
2

3𝑥2
= lim
𝑥→0

2𝑥2

3𝑥2
= lim
𝑥→0

2

3
 

  
  

lim
𝑥→0

1 − cos(sin 4𝑥)

sin2(sin 3𝑥)
=
2

3
 

  

 61.-lim
𝑥→𝜋

1−sin𝑥
2

𝜋−𝑥
 

lim
𝑥→𝜋

1 − sin
𝜋
2

𝜋 − 𝜋
=
1 − 1

𝜋 − 𝜋
=
0

0
 

  
Cambio de variable sea  

𝑥 − 𝜋 = h  →  𝜋 − 𝜋 = 0      h → 0 
𝑥 = h + 𝜋 
  

lim
h→0

1 − sin
h + 𝜋
2

h
= lim
h→0

1 − sin (
h
2
+
𝜋
2
)

h
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sin(𝛼 + 𝛽) = sin 𝛼 ⋅ cos 𝛽 + sin 𝛽 ⋅ cos 𝛼 

  
 
 
 

lim
h→0

1 − (sin
h
2
⋅ cos

𝜋
2
+ sin

𝜋
2
⋅ cos

h
2
)

h
 

  

lim
h→0

1 − (sin
h
2
⋅ cos

𝜋
2

⏞  
0

+ sin
𝜋
2

⏞
1

⋅ cos
h
2
)

h
      

  

lim
h→0

1 − (1 ⋅ cos
h
2
)

h
=
1 − cos

h
2

h
         

 
 

lim
h→0

 
1 − cos

h
2

2 ∙
h
2

=
1

2
∙
1 − cos

h
2

h
2

=
1

2
∙ 0 = 0 

  

lim
𝑥→𝜋

1 − sin
𝑥
2

𝜋 − 𝑥
= 0 

 

 62.-lim
𝑥→0

cos𝑥−cos3𝑥

𝑥2
 

  

lim
𝑥→0

cos 0 − cos 3 ∙ 0

0
=
1 − 1

0
=
0

0
    

 
  

    cos
𝜋

2
= cos 90 = 0 
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cos 𝛼 − cos 𝛽 = −2 sin
𝛼 + 𝛽

2
∙ sin

𝛼 − 𝛽

2
 

 
  
 

lim
𝑥→0

cos 𝑥 − cos 3𝑥

𝑥2
= lim
𝑥→0

−2 sin
𝑥 + 3𝑥
2

∙ sin
𝑥 − 3𝑥
2

𝑥2
 

  

lim
𝑥→0

−2 sin
4𝑥
2
∙ sin

−2𝑥
2

𝑥2
= lim
𝑥→0

−2 sin 2𝑥 ∙ sin−𝑥

𝑥 ∙ 𝑥
 

  

lim
𝑥→0

−2 sin 2𝑥

𝑥
∙
sin−𝑥

𝑥
= lim
𝑥→0

−2 sin 2𝑥

𝑥
∙
2

2
∙
sin−𝑥

𝑥
∙
−1

−1
 

  

lim
𝑥→0

− 2 ∙
sin 2𝑥

2𝑥
∙
2

1
∙
sin−𝑥

−𝑥
∙
−1

1
= lim
𝑥→0

− 2 ∙ 1 ∙
2

1
∙ 1 ∙

−1

1
= lim
𝑥→0

 4 

  

lim
𝑥→0

cos 𝑥 − cos 3𝑥

𝑥2
= 4 

  

63.-lim
𝑥→0

 x−sin2𝑥
𝑥+𝑠𝑖𝑛3𝑥

 

  

lim
𝑥→0

 0 − sin 2 ∙ 0

0 + 𝑠𝑖𝑛3 ∙ 0
=
0

0
 

  

lim
𝑥→0

 x − sin 2𝑥

𝑥 + 𝑠𝑖𝑛3𝑥
= lim
𝑥→0

 x (1 −
sin 2𝑥
𝑥

)

x (1 −
sin 3𝑥
𝑥

)
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lim
𝑥→0

 x (1 −
sin 2𝑥
𝑥

∙
2
2
)

x (1 −
sin 3𝑥
𝑥

∙
3
3
)
= lim
𝑥→0

 (1 −
sin 2𝑥
2𝑥

∙
2
1
)

(1 −
sin 3𝑥
3𝑥

∙
3
1
)

 

  

lim
𝑥→0

 (1 − 1 ∙
2
1
)

(1 − 1 ∙
3
1
)
=
−1

−2
=
1

2
 

  

lim
𝑥→0

 x − sin 2𝑥

𝑥 + 𝑠𝑖𝑛3𝑥
=
1

2
 

 

 64.-lim
𝑥→

𝜋

4

cos𝑥−sin𝑥

cos2𝑥
 

lim
𝑥→
𝜋
4

cos
𝜋
4
− sin

𝜋
4

cos 2 ∙
𝜋
4

=

√2
2
−
√2
2

0
=
0

0
  

 
cos 2𝛼 = 𝑐𝑜𝑠2𝛼 −𝑠𝑖𝑛2𝛼 

 
 
 

lim
𝑥→
𝜋
4

cos 𝑥 − sin 𝑥

𝑐𝑜𝑠2𝛼 − 𝑠𝑖𝑛2𝛼
= lim
𝑥→
𝜋
4

(cos 𝑥 − sin 𝑥)

(cos 𝑥 − sin 𝑥)(cos 𝑥 + sin 𝑥)
 

  

lim
𝑥→
𝜋
4

1

(cos 𝑥 + sin 𝑥)
= lim
𝑥→
𝜋
4

1

(cos
𝜋
4
+ sin

𝜋
4
)
= lim
𝑥→
𝜋
4

1

(
√2
2
+
√2
2
)

 

lim
𝑥→
𝜋
4

1

(2
√2
2
)

=
1

√2
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lim
𝑥→𝜋

cos 𝑥 − sin 𝑥

cos 2𝑥
=
1

√2
 

 

65.-lim
𝑥→

𝜋

4

sin𝑥−cos𝑥

1−tan𝑥
 

lim
𝑥→

𝜋
4

sin
𝜋
4
− cos

𝜋
4

1 − tan
𝜋
4

=

√2
2
−
√2
2

1 − 1
=
0

0
 

  

lim
𝑥→
𝜋
4

sin 𝑥 − cos 𝑥

1 − tan 𝑥
= lim
𝑥→
𝜋
4

sin 𝑥 − cos 𝑥

1 −
sin 𝑥
cos 𝑥

 

  

lim
𝑥→
𝜋
4

sin 𝑥 − cos 𝑥

cos 𝑥  − sin 𝑥
cos 𝑥

= lim
𝑥→
𝜋
4

sin 𝑥 − cos 𝑥

−(sin 𝑥 − cos 𝑥)
∙
cos 𝑥

1
 

  

lim
𝑥→
𝜋
4

− cos 𝑥 = lim
𝑥→
𝜋
4

− cos
𝜋

4
= −

√2

2
 

  

lim
𝑥→
𝜋
4

sin 𝑥 − cos 𝑥

1 − tan 𝑥
= −

√2

2
 

66.-lim
𝑥→𝑎

 cos𝑥−cos𝑎

𝑥−𝑎
 

  

lim
𝑥→𝑎

 cos 𝑎 − cos 𝑎

𝑎 − 𝑎
=
0

0
 

  

cos 𝛼 − cos 𝛽 = −2 sin
𝛼 + 𝛽

2
∙ sin

𝛼 − 𝛽

2
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lim
𝑥→𝑎

 cos 𝑥 − cos 𝑎

𝑥 − 𝑎
= lim
𝑥→𝑎

−2 sin
𝑥 + 𝑎
2

∙ sin
𝑥 − 𝑎
2

𝑥 − 𝑎
 

  
  

lim
𝑥→𝑎

−2 sin
𝑥 + 𝑎
2

1
∙
sin
𝑥 − 𝑎
2

𝑥 − 𝑎
=  lim

𝑥→𝑎
− 2 sin

𝑥 + 𝑎

2
∙
sin
𝑥 − 𝑎
2

𝑥 − 𝑎
2

∙ 2
 

  

lim
𝑥→𝑎

− 2 sin
𝑥 + 𝑎

2
∙
sin
𝑥 − 𝑎
2

𝑥 − 𝑎
2

∙
1

2
= lim
𝑥→𝑎

− 2 sin
𝑥 + 𝑎

2
∙ 1 ∙

1

2
 

  

lim
𝑥→𝑎

−sin
𝑥 + 𝑎

2
= lim
𝑥→𝑎

−sin
𝑎 + 𝑎

2
= lim
𝑥→𝑎

sin
2𝑎

2
= −sin 𝑎   

  
  

lim
𝑥→𝑎

 cos 𝑥 − cos 𝑎

𝑥 − 𝑎
= −sin 𝑎 

  
  

 67.- lim
𝑥→0

1−2cos𝑥+cos2𝑥

𝑥2
 

  

lim
𝑥→0

1 − 2 cos 0 + cos 2 ∙ 0

02
=
0

0
 

  
cos(2𝜃) = cos2 𝜃 − sin2 𝜃 
  

lim
𝑥→0

1 − 2 cos 𝑥 + cos 2𝑥

𝑥2
= lim
𝑥→0

1 − 2 cos 𝑥 + cos2 𝑥 − sin2 𝑥

𝑥2
 

  
sin2 𝜃 + cos2 𝜃 = 1 
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lim
𝑥→0

sin2 𝑥 + cos2 𝑥 − 2 cos 𝑥 + cos2 𝑥 − sin2 𝑥

𝑥2
 

  

lim
𝑥→0

2cos2 𝑥 − 2 cos 𝑥

𝑥2
= lim
𝑥→0

2 cos 𝑥 (cos 𝑥 − 1)

𝑥2
 

  

lim
𝑥→0

−
2 cos 𝑥 (1 − cos 𝑥)

𝑥2
= lim
𝑥→0

− 2 cos 𝑥 ∙
1 − cos 𝑥

𝑥2
 

  

lim
𝑥→0

− 2 cos 𝑥 ∙ lim
𝑥→0

1 − cos 𝑥

𝑥2
= lim
𝑥→0

− 2 cos 0 ∙
1

2
= −1 

  

lim
𝑥→0

1 − 2 cos 𝑥 + cos 2𝑥

𝑥2
= −1 

  
  

 68.- lim
𝑥→−𝜋

2

(𝜋+2𝑥)cos(3𝜋
2
+3𝑥)

sin(3𝜋
2
+3𝑥)

 

  

lim
𝑥→−

𝜋
2

(𝜋 + 2 ∙ −
𝜋
2
) cos (

3𝜋
2
+ 3 ∙ −

𝜋
2
)

sin (3
𝜋
2
+ 3 ∙ −

𝜋
2
)

=
(𝜋 − 𝜋) cos (

3𝜋
2
−
3𝜋
2
)

sin (
3𝜋
2
−
3𝜋
2
)

=
0

0
 

  
 
cos(𝛼 + 𝜃) = cos 𝛼 ⋅ cos 𝜃 − sin 𝛼 ⋅ sin 𝜃 
 
 
 

lim
𝑥→−

𝜋
2

(𝜋 + 2𝑥) cos (
3𝜋
2
+ 3𝑥)

sin (3
𝜋
2
+ 3𝑥)

= lim
𝑥→−

𝜋
2

(𝜋 + 2𝑥)(cos
3𝜋
2
⋅ cos 3𝑥 − sin

3𝜋
2
⋅ sin 3𝑥)

sin (3
𝜋
2
+ 3𝑥)

 

  
  



Limites banco de problemas resueltos  

Lic. CPA Freddy Alejandro Camargo Chambi  87 
 

lim
𝑥→−

𝜋
2

(𝜋 + 2𝑥)(cos
3𝜋
2
⋅ cos 3𝑥 − sin

3𝜋
2
⋅ sin 3𝑥)

sin (3
𝜋
2
+ 3𝑥)

 

 
  

lim
𝑥→−

𝜋
2

(𝜋 + 2𝑥)(0 ∙ cos 3𝑥 − (−1) ⋅ sin 3𝑥)

sin (3
𝜋
2
+ 3𝑥)

= 𝑙𝑖𝑚
𝑥→−

𝜋
2

(𝜋 + 2𝑥)(𝑠𝑖𝑛 3𝑥)

𝑠𝑖𝑛 (3
𝜋
2
+ 3𝑥)

 

  
  

sin(𝛼 + 𝜃) = sin 𝛼 ∙ cos 𝜃 + sin 𝜃 ⋅ cos 𝛼 
  

𝑙𝑖𝑚
𝑥→−

𝜋
2

(𝜋 + 2𝑥)(𝑠𝑖𝑛 3𝑥)

𝑠𝑖𝑛 (3
𝜋
2
+ 3𝑥)

= 𝑙𝑖𝑚
𝑥→−

𝜋
2

 
(𝜋 + 2𝑥)(𝑠𝑖𝑛 3𝑥)

sin 3
𝜋
2
∙ cos 3𝑥 + sin 3𝑥 ⋅ cos 3

𝜋
2

 

  

𝑙𝑖𝑚
𝑥→−

𝜋
2

 
(𝜋 + 2𝑥)(𝑠𝑖𝑛 3𝑥)

−1 ∙ cos 3𝑥 + sin 3𝑥 ⋅ 0
= 𝑙𝑖𝑚
𝑥→−

𝜋
2

 −
(𝜋 + 2𝑥)(𝑠𝑖𝑛 3𝑥)

cos 3𝑥
 

  
Cambio de Variable sea: 

 

𝑥 +
𝜋

2
= h   , −

𝜋

2
+
𝜋

2
= 0 ⇒ h → 0 

 

𝑥 = h −
𝜋

2
 

   

𝑙𝑖𝑚
𝑥→0

 −
(𝜋 + 2 (h −

𝜋
2)) (𝑠𝑖𝑛 3 ∙ (h −

𝜋
2))

cos 3 ∙ (h −
𝜋
2
)

 

  

𝑙𝑖𝑚
𝑥→0

 −
(𝜋 + 2h − 𝜋) (𝑠𝑖𝑛 (3h − 3

𝜋
2
))

cos (3h − 3
𝜋
2
)

=  𝑙𝑖𝑚
𝑥→0

 −
2h (𝑠𝑖𝑛 (3h − 3

𝜋
2
))

cos (3h − 3
𝜋
2
)
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sin(𝛼 − 𝜃) = sin 𝛼 ∙ cos 𝜃 − sin 𝜃 ⋅ cos 𝛼 
 

cos(𝛼 − 𝜃) = cos 𝛼 ⋅ cos 𝜃 + sin 𝛼 ⋅ sin 𝜃 
  

𝑙𝑖𝑚
𝑥→0

 −
2h(sin 3h ∙ cos 3

𝜋
2
− sin 3

𝜋
2
⋅ cos 3h)

cos 3h ⋅ cos 3
𝜋
2
+ sin 3h ⋅ sin 3

𝜋
2

 

 
  

𝑙𝑖𝑚
𝑥→0

 −
2h(sin 3h ∙ 0 − (−1) ⋅ cos 3h)

cos 3h ⋅ 0 + sin 3h ⋅ (−1)
= 𝑙𝑖𝑚

𝑥→0
 −
2h(cos 3h)

− sin 3h
 

 
  

𝑙𝑖𝑚
𝑥→0

 
2h(cos 3h)

sin 3h
= 𝑙𝑖𝑚

𝑥→0
 
2(cos 3h)

sin 3h
h

∙
3
3

 

 
 

𝑙𝑖𝑚
𝑥→0

 
2(cos 3h)

sin 3h
3h

∙ 3
=
2 ∙ 𝑙𝑖𝑚

𝑥→0
 (cos 3h)

3 ∙ 𝑙𝑖𝑚
𝑥→0

 
sin 3h
3h

 

 
  
2 ∙ 𝑙𝑖𝑚

𝑥→0
 (cos 3 ∙ 0)

3 ∙ 1
=
2 ∙ 𝑙𝑖𝑚

𝑥→0
 (1)

3 ∙ 1
=
2

3
 

 

lim
𝑥→−

𝜋
2

(𝜋 + 2𝑥) cos (
3𝜋
2
+ 3𝑥)

sin (3
𝜋
2
+ 3𝑥)

=
2

3
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 69.-lim
𝑥→0

( √
cos(𝑚𝑥)−cos(𝑛𝑥)

𝑥2
3

) 

  

cos 𝛼 − cos 𝛽 = −2 sin
𝛼 + 𝛽

2
∙ sin

𝛼 − 𝛽

2
 

  

√(lim
𝑥→0

−2 sin
𝑚𝑥 + 𝑛𝑥

2
∙ sin

𝑚𝑥 − 𝑛𝑥
2

𝑥2
)

3

 

  
  

√(lim
𝑥→0

−2 sin
𝑚𝑥 + 𝑛𝑥

2
∙ sin

𝑚𝑥 − 𝑛𝑥
2

𝑥2
∙

𝑚𝑥 + 𝑛𝑥
2

𝑚𝑥 + 𝑛𝑥
2

∙

𝑚𝑥 − 𝑛𝑥
2

𝑚𝑥 − 𝑛𝑥
2

)
3

 

 
  

√(lim
𝑥→0

− 2
sin
𝑚𝑥 + 𝑛𝑥

2
𝑚𝑥 + 𝑛𝑥

2

∙
sin
𝑚𝑥 − 𝑛𝑥

2
𝑚𝑥 − 𝑛𝑥

2

∙

𝑚𝑥 + 𝑛𝑥
2
𝑥2

∙

𝑚𝑥 − 𝑛𝑥
2
1

)
3

 

  
  

√(lim
𝑥→0

− 2 ∙ 1 ∙ 1 ∙

𝑚𝑥 + 𝑛𝑥
2
𝑥2

∙

𝑚𝑥 − 𝑛𝑥
2
1

)
3

= √(lim
𝑥→0

− 2 ∙

(𝑚𝑥)2 − (𝑛𝑥)2

4
𝑥2

)
3

 

  

√(lim
𝑥→0

− 2 ∙
(𝑚𝑥)2 − (𝑛𝑥)2

4𝑥2
)

3

= √(lim
𝑥→0

− 2 ∙
𝑥2(𝑚2 − 𝑛2)

4𝑥2
)

3
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√(lim
𝑥→0

− 2 ∙
(𝑚2 − 𝑛2)

4
)

3

= √(
(𝑛2 −𝑚2)

2
)

3

 

  
  

lim
𝑥→0

(√
cos(𝑚𝑥) − cos(𝑛𝑥)

𝑥2

3

) = √(
(𝑛2 −𝑚2)

2
)

3

 

 
  

70.-lim
𝑥→1

(
𝑥2−𝑥

sin(𝑥−1)
+

√𝑥−1

sin(𝑥−1)
) 

  

lim
𝑥→1

(
12−1

sin(1−1)
+

√1−1

sin(1−1)
)= 

0

0
 

  

lim
𝑥→1

(
𝑥2 − 𝑥

sin(𝑥 − 1)
+

√𝑥 − 1

sin(𝑥 − 1)
) 

  

lim
𝑥→1

(
𝑥(𝑥 − 1)

sin(𝑥 − 1)
+

√𝑥 − 1

sin(𝑥 − 1)
∙
√𝑥 + 1

√𝑥 + 1
) 

  

lim
𝑥→1

(
𝑥

sin(𝑥 − 1)
(𝑥 − 1)

+
√𝑥

2
− 1

sin(𝑥 − 1)
∙

1

√𝑥 + 1
) 

  

lim
𝑥→1

(
𝑥

sin(𝑥 − 1)
(𝑥 − 1)

+
(𝑥 − 1)

sin(𝑥 − 1)
∙

1

√𝑥 + 1
) 
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lim
𝑥→1

(
𝑥

sin(𝑥 − 1)
(𝑥 − 1)

+
1

sin(𝑥 − 1)
(𝑥 − 1)

∙
1

√𝑥 + 1
) 

  

lim
𝑥→1

(
𝑥

1
+
1

1
∙

1

√𝑥 + 1
) = lim

𝑥→1
(𝑥 +

1

√𝑥 + 1
) = lim

𝑥→1
(1 +

1

√1 + 1
) 

  

lim
𝑥→1

(1 +
1

2
)=lim
𝑥→1

(
3

2
) =

3

2
 

  
  

lim
𝑥→1

(
𝑥2 − 𝑥

sin(𝑥 − 1)
+

√𝑥 − 1

sin(𝑥 − 1)
) =

3

2
 

1.7 Limites exponenciales y logaritmicos 

Limites conocidos 

 

  
  
  
 

 

 

 

 

 

 

  

lim
𝑢→∞

(1 +
1

𝑢
)
𝑢

= 𝑒 

 

lim
𝑢→0

(1 + 𝑢)
1
𝑢 = 𝑒 

lim
𝑢→0

𝑎𝑢 − 1

𝑢
= ln 𝑎 

 

lim
𝑢→0

𝑒𝑢 − 1

𝑢
= 1 

 

lim
𝑥→𝑎

(𝑓(𝑥))
𝑔(𝑥) =  lim

𝑥→𝑎
[(1 + 𝑓(𝑥))

1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  
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71.- lim
𝑥→∞

(
𝑥3+2𝑥+3

𝑥3+4
)
𝑥2+2

 

  

lim
𝑥→∞

(
∞3 + 2 ∙ ∞ + 3

∞3 + 4
)

∞2+2

= (
∞

∞
)
∞

 

  

lim
𝑥→∞

(1 +
𝑥3 + 2𝑥 + 3

𝑥3 + 4
− 1)

𝑥2+2

 

 

lim
𝑥→∞

(1 +
𝑥3 + 2𝑥 + 3 − 𝑥3 − 4

𝑥3 + 4
)

𝑥2+2

 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→∞

(1 +
2𝑥 − 1

𝑥3 + 4
)
𝑥2+2

= lim
𝑥→∞

[(1 +
2𝑥 − 1

𝑥3 + 4
)

1
2𝑥−1
𝑥3+4]

2𝑥−1
𝑥3+4

⋅(𝑥2+2)

 

 

𝑒
lim
𝑥→∞

2𝑥−1
𝑥3+4

⋅(𝑥2+2)
 

 

𝑒
lim
𝑥→∞

  
2𝑥−1
𝑥3+4

⋅(𝑥2+2)
= 𝑒

lim
𝑥→∞

 
2𝑥3−𝑥2+4𝑥−2

𝑥3+4 = 𝑒

lim
𝑥→∞

 

2𝑥3−𝑥2+4𝑥−2
𝑥3

𝑥3+4
𝑥3  

  

𝑒
lim
𝑥→∞

 

2𝑥3

𝑥3
−
𝑥2

𝑥3
+
4𝑥

𝑥3
−
2

𝑥3

𝑥3

𝑥3
 +
4

𝑥3 = 𝑒
lim
𝑥→∞

 
2−
1
𝑥
+
4

𝑥2
−
2

𝑥3

1 +
4

𝑥3  =   𝑒
lim
𝑥→∞

 
2−

1
∞
+
4

∞2
−
2

∞3

1 +
4

∞3  
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 𝑒
lim
𝑥→∞

 
2−0+0−0
1 +0 =  𝑒

lim
𝑥→∞

 2
= 𝑒2 

  

lim
𝑥→∞

(
𝑥3 + 2𝑥 + 3

𝑥3 + 4
)

𝑥2+2

= 𝑒2 

72.- lim
𝑥→∞

(
3𝑥−4
3𝑥+2

)

𝑥+1
3  

  

lim
𝑥→∞

(
3 ∙ ∞ − 4

3 ∙ ∞ + 2
)

∞+1
3
= (

∞

∞
)
∞

 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→∞

(
3𝑥 − 4

3𝑥 + 2
)

𝑥+1
3
= lim
𝑥→∞

(1 +
3𝑥 − 4

3𝑥 + 2
− 1)

𝑥+1
3

 

  

lim
𝑥→∞

(1 +
3𝑥 − 4 − 3𝑥 − 2

3𝑥 + 2
)

𝑥+1
3
= lim
𝑥→∞

(1 +
−6

3𝑥 + 2
)

𝑥+1
3

 

 
  

lim
𝑥→∞

[(1 +
−6

3𝑥 + 2
)

1
−6
3𝑥+2]

−6
3𝑥+2⋅

𝑥+1
3

= 𝑒
lim
𝑥→∞

 −2
1

3𝑥+2⋅
𝑥+1
1  

  
  

𝑒
−2 lim

𝑥→∞
 
𝑥+1
3𝑥+2 = 𝑒

−2 lim
𝑥→∞

 

𝑥+1
𝑥

3𝑥+2
𝑥 = 𝑒

−2 lim
𝑥→∞

 

𝑥
𝑥
+
1
𝑥

3𝑥
𝑥
+
2
𝑥 
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𝑒
−2 lim

𝑥→∞
 
1+
1
𝑥

3+
2
𝑥 = 𝑒

−2 lim
𝑥→∞

 
1+

1
∞

3+
2
∞ =  𝑒

−2 lim
𝑥→∞

 
1+0
3+0 

  

𝑒
−2 lim

𝑥→∞
 
1
3 = 𝑒−

2
3 

  

lim
𝑥→∞

(
3𝑥 − 4

3𝑥 + 2
)

𝑥+1
3
= 𝑒−

2
3 

73.-lim
𝑥→0

(cos𝑥+ sin𝑥)
1
𝑥 

  

lim
𝑥→0
(cos 0 + sin 0)

1
0 = 1∞ 

  

lim
𝑥→0
(1 + cos 𝑥 + sin 𝑥 − 1)

1
𝑥 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→0

[(1 + cos 𝑥 + sin 𝑥 − 1)
1

cos𝑥+sin𝑥 −1]
(cos𝑥+sin𝑥 −1)⋅

1
𝑥

 

 

𝑒
lim
𝑥→0

(cos𝑥+sin𝑥 −1)⋅
1
𝑥 

  

𝑒
lim
𝑥→0

(
cos𝑥−1

𝑥
+
sin𝑥
𝑥
)
= 𝑒

lim
𝑥→0

(0+1)
= 𝑒1 

  

lim
𝑥→0
(cos 𝑥 + sin 𝑥)

1
𝑥 = 𝑒 
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74.-lim
𝑥→0

(
𝑥2−2𝑥+3

𝑥2−3𝑥+2
)

sin𝑥
𝑥

 

  

lim
𝑥→0

(
02 − 2 ∙ 0 + 3

02 − 3 ∙ 0 + 2
)

sin0
0

= (1)∞ 

  

lim
𝑥→0

(1 +
𝑥2 − 2𝑥 + 3

𝑥2 − 3𝑥 + 2
− 1)

sin𝑥
𝑥

 

  

lim
𝑥→0

(1 +
𝑥2 − 2𝑥 + 3 − 𝑥2 + 3𝑥 − 2

𝑥2 − 3𝑥 + 2
)

sin 𝑥
𝑥

 

  

lim
𝑥→0

(1 +
𝑥 + 1

𝑥2 − 3𝑥 + 2
)

sin𝑥
𝑥

 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→0

[(1 +
𝑥 + 1

𝑥2 − 3𝑥 + 2
)

1
𝑥+1

𝑥2−3𝑥+2]

𝑥+1
𝑥2−3𝑥+2

⋅
sin𝑥
𝑥

 

 

𝑒
lim
𝑥→0

 
𝑥+1

𝑥2−3𝑥+2
⋅
sin𝑥
𝑥  

  

𝑒
lim
𝑥→0

 
𝑥+1

𝑥2−3𝑥+2
⋅lim
𝑥→0

 
sin𝑥
𝑥 = 𝑒

lim
𝑥→0

 
0+1

0−3∙0+2
⋅1
= 𝑒

1
2 
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lim
𝑥→0

(
𝑥2 − 2𝑥 + 3

𝑥2 − 3𝑥 + 2
)

sin𝑥
𝑥

= √𝑒 

75.- lim
𝑥→∞

(
𝑥2−1

𝑥2+1
)

𝑥−1
𝑥+1

 

lim
𝑥→∞

(
∞2 − 1

∞2 + 1
)

∞−1
∞+1

= ∞∞ 

  
lim
𝑥→𝑎

[𝑓(𝑥)]𝑔(𝑥) = 𝑀𝑁 

  
lim
𝑥→𝑎

 𝑓(𝑥) = 𝑀 ; lim
𝑥→𝑎

 𝑔(𝑥) = 𝑁 

  

𝑀 = lim
𝑥→∞

𝑥2 − 1

𝑥2 + 1
= lim
𝑥→∞

𝑥2 − 1
𝑥2

𝑥2 − 1
𝑥2

= lim
𝑥→∞

𝑥2

𝑥2
−
1
𝑥2

𝑥2

𝑥2
+
1
𝑥2

 

 

lim
𝑥→∞

1 −
1
∞

1 +
1
∞

= lim
𝑥→∞

1 − 0

1 + 0
= 1 

 

N = lim
𝑥→∞

𝑥−1

𝑥+1
= lim
𝑥→∞

x−1

𝑥
𝑥−1

𝑥

= lim
𝑥→∞

𝑥

𝑥
−
1

𝑥
𝑥

𝑥
+
1

𝑥

 

 

lim
𝑥→∞

1 −
1
∞

1 +∞
 = lim

𝑥→∞

1 − 0

1 + 0
= 1 

  
𝑀𝑁 = 11 
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lim
𝑥→∞

(
𝑥2 − 1

𝑥2 + 1
)

𝑥−1
𝑥+1

= 1 

 

76.− lim
𝑥→0

9
𝑥
−7

𝑥

8
𝑥
−6

𝑥  

lim
𝑥→0

90 − 70

80 − 60
=
0

0
 

  

lim
𝑥→0

(9𝑥 − 1) − (7𝑥 − 1)

(8𝑥 − 1) − (6𝑥 − 1)
 

  

lim
𝑥→0

(9𝑥 − 1) − (7𝑥 − 1)
𝑥

(8𝑥 − 1) − (6𝑥 − 1)
𝑥

= lim
𝑥→0

 

9𝑥 − 1
𝑥 −

7𝑥 − 1
𝑥

8𝑥 − 1
𝑥

−
6𝑥 − 1
𝑥

 

  

lim
𝑥→0

 
ln 9 − ln 7

ln 8 − ln 6
= lim
𝑥→0

 
ln
9
7

ln
8
6

= lim
𝑥→0

 
ln
9
7

ln
4
3

 

  

lim
𝑥→0

9𝑥 − 7𝑥

8𝑥 − 6𝑥
=
ln
9
7

ln
4
3

 

77.-lim
𝑥→0

(ⅇ𝑥+𝑥)
𝑚
𝑥  

  

lim
𝑥→0
(ⅇ0 + 0)

𝑚
0 = 1∞ 

  

lim
𝑥→0
(ⅇ𝑥 + 𝑥)

𝑚
𝑥 = lim

𝑥→0
(1 + ⅇ𝑥 + 𝑥 − 1)

𝑚
𝑥  
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lim
𝑥→0

[(1 + ⅇ𝑥 + 𝑥 − 1)
1

(ⅇ𝑥+𝑥−1)]

(ⅇ𝑥+𝑥−1)⋅
𝑚
𝑥

= 𝑒
lim
𝑥→0

(ⅇ𝑥+𝑥−1)⋅
𝑚
𝑥  

  

𝑒
lim
𝑥→0

(
ⅇ𝑥+𝑥−1

𝑥
)⋅𝑚

= 𝑒
lim
𝑥→0

(
ⅇ𝑥−1
𝑥

+
𝑥
𝑥
)⋅𝑚

 
 

𝑒
lim
𝑥→0

(1+1)⋅𝑚
= 𝑒2𝑚 

  

lim
𝑥→0
(ⅇ𝑥 + 𝑥)

𝑚
𝑥 = 𝑒2𝑚 

78.-lim
𝑥→0

sin3𝑥−sin𝑥
𝐼𝑛(1+𝑥)

 

  

lim
𝑥→0

sin 3 ∙ 0 − sin 0

𝐼𝑛(1 + 0)
=
0

0
 

  

lim
𝑥→0

sin 3𝑥 − sin 𝑥
𝑥

𝐼𝑛(1 + 𝑥)
𝑥

= lim
𝑥→0

sin 3𝑥
𝑥 −

sin 𝑥
𝑥

1
𝑥

 𝐼𝑛(1 + 𝑥)
 

  

lim
𝑥→0

sin 3𝑥
3𝑥 ∙ 3 −

sin 𝑥
𝑥

 𝐼𝑛(1 + 𝑥)
1
𝑥

=
3lim
𝑥→0

sin 3𝑥
3𝑥 − lim

𝑥→0

sin 𝑥
𝑥

 𝑙𝑛 ∙ lim
𝑥→0

 (1 + 𝑥)
1
𝑥

 

  
3 − 1

 𝑙𝑛𝑒
= 2 

  

lim
𝑥→0

sin 3𝑥 − sin 𝑥

𝐼𝑛(1 + 𝑥)
= 2 
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79.-lim
𝑥→0

(
𝑎𝑥+𝑏

𝑥
+𝑐𝑥

3
)

1
𝑥
 

  

lim
𝑥→0

(
𝑎0 + 𝑏0 + 𝑐0

3
)

1
0

= (
3

3
)
∞

= 1∞ 

 

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→0

(1 +
𝑎𝑥 + 𝑏𝑥 + 𝑐𝑥

3
− 1)

1
𝑥

= lim
𝑥→0

(1 +
𝑎𝑥 + 𝑏𝑥 + 𝑐𝑥 − 3

3
)

1
𝑥

 

  

lim
𝑥→0

[(1 +
𝑎𝑥 + 𝑏𝑥 + 𝑐𝑥 − 3

3
)

1
𝑎𝑥+𝑏𝑥+𝑐𝑥−3

3 ]

𝑎𝑥+𝑏𝑥+𝑐𝑥−3
3 ⋅

1
𝑥

 

 

𝑒
lim
𝑥→0

𝑎𝑥+𝑏𝑥+𝑐𝑥−3
3

⋅
1
𝑥 

  

𝑒
lim
𝑥→0

(𝑎𝑥−1)+(𝑏𝑥−1)+(𝑐𝑥−1)
x

⋅
1
3

 = 𝑒
lim
𝑥→0

(
𝑎𝑥−1
𝑥

+
𝑏𝑥−1
𝑥

+
𝑐𝑥−1
𝑥

)⋅
1
3

 

 
  

𝑒
1
3
(lim
𝑥→0

(
𝑎𝑥−1
𝑥

)+lim
𝑥→0

(
𝑏𝑥−1
𝑥

)+lim
𝑥→0

(
𝑐𝑥−1
𝑥

))
 

 

𝑒
1
3
(lim
𝑥→0

ln𝑎+lim
𝑥→0

ln 𝑏+lim
𝑥→0

ln 𝑐)
 

  

𝑒
1
3
(ln𝑎+𝑏+ln𝑐) = 𝑒

1
3
(ln𝑎𝑏𝑐) = 𝑒

ln 𝑎𝑏𝑐
3  
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𝑒
1
3
∙ln𝑎𝑏𝑐 = 𝑒ln𝑎𝑏𝑐

1
3 = 𝑒ln √𝑎𝑏𝑐

3

 
 

√𝑎𝑏𝑐
3 ln 𝑒

= √𝑎𝑏𝑐
3

 
  

lim
𝑥→0

(
𝑎𝑥 + 𝑏𝑥 + 𝑐𝑥

3
)

1
𝑥

= √𝑎𝑏𝑐
3

 

 

80.-lim
𝑥→0

√𝑎
𝑥+1+𝑏

𝑥+1
+𝑐𝑥+1

𝑎+𝑏+𝑐

𝑥

 

  

lim
𝑥→0

√
𝑎0+1+𝑏0+1+𝑐0+1

𝑎+𝑏+𝑐

0
=1∞ 

  

lim
𝑥→0

√
𝑎𝑥+1 + 𝑏𝑥+1 + 𝑐𝑥+1

𝑎 + 𝑏 + 𝑐

𝑥

= lim
𝑥→0

(
𝑎𝑥+1 + 𝑏𝑥+1 + 𝑐𝑥+1

𝑎 + 𝑏 + 𝑐
)

1
𝑥

 

  

lim
𝑥→0

(1 +
𝑎𝑥+1 + 𝑏𝑥+1 + 𝑐𝑥+1

𝑎 + 𝑏 + 𝑐
− 1)

1
𝑥

 

 

lim
𝑥→0

(1 +
𝑎𝑥+1 + 𝑏𝑥+1 + 𝑐𝑥+1 − 𝑎 − 𝑏 − 𝑐

𝑎 + 𝑏 + 𝑐
)

1
𝑥

 

  

lim
𝑥→0

[(1 +
𝑎𝑥+1 + 𝑏𝑥+1 + 𝑐𝑥+1 − 𝑎 − 𝑏 − 𝑐

𝑎 + 𝑏 + 𝑐
)

1
𝑎𝑥+1+𝑏𝑥+1+𝑐𝑥+1−𝑎−𝑏−𝑐

𝑎+𝑏+𝑐 ]

𝑎𝑥+1+𝑏𝑥+1+𝑐𝑥+1−𝑎−𝑏−𝑐
𝑎+𝑏+𝑐

⋅
1
𝑥

 

  
 



Limites banco de problemas resueltos  

Lic. CPA Freddy Alejandro Camargo Chambi  101 
 

𝑒
lim
𝑥→0

𝑎𝑥+1+𝑏𝑥+1+𝑐𝑥+1−𝑎−𝑏−𝑐
𝑎+𝑏+𝑐

⋅
1
𝑥 

 

𝑒
lim
𝑥→0

𝑎𝑥+1−𝑎+𝑏𝑥+1−𝑏+𝑐𝑥+1−𝑐
𝑎+𝑏+𝑐

⋅
1
𝑥 

  

𝑒
lim
𝑥→0

𝑎(𝑎𝑥−1)+𝑏(𝑏𝑥−1)+𝑐(𝑐𝑥−1)
𝑎+𝑏+𝑐

⋅
1
𝑥  

  

𝑒
lim
𝑥→0

𝑎(𝑎𝑥−1)+𝑏(𝑏𝑥−1)+𝑐(𝑐𝑥−1)
𝑥

⋅
1

𝑎+𝑏+𝑐 
  

𝑒
lim
𝑥→0

(
𝑎(𝑎𝑥−1)

𝑥
+
𝑏(𝑏𝑥−1)

𝑥
+
𝑐(𝑐𝑥−1)

𝑥
)∙

1
𝑎+𝑏+𝑐 

  

𝑒
(lim
𝑥→0

 
𝑎(𝑎𝑥−1)

𝑥
+lim
𝑥→0

 
𝑏(𝑏𝑥−1)

𝑥
+lim
𝑥→0

 
𝑐(𝑐𝑥−1)

𝑥
)∙

1
𝑎+𝑏+𝑐 

  

𝑒
(lim
𝑥→0

 𝑎∙ln𝑎+lim
𝑥→0

 𝑏∙ln𝑏+lim
𝑥→0

 𝑐∙ln 𝑐)∙
1

𝑎+𝑏+𝑐 
  

𝑒
( 𝑎∙ln𝑎+𝑏∙ln𝑏+𝑐 ln 𝑐)∙

1
𝑎+𝑏+𝑐 

 

𝑒
(𝑎∙ln𝑎+𝑏∙ln𝑏+𝑐 ln 𝑐)∙

1
𝑎+𝑏+𝑐 

  

𝑒
(𝑎∙ln𝑎+𝑏∙ln𝑏+𝑐 ln 𝑐)

𝑎+𝑏+𝑐  
 

𝑒
𝑎

𝑎+𝑏+𝑐
∙ln𝑎+

𝑏
𝑎+𝑏+𝑐

∙ln𝑏+
𝑐

𝑎+𝑏+𝑐
∙ln 𝑐 
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𝑒ln𝑎
𝑎

𝑎+𝑏+𝑐+ln𝑏
𝑏

𝑎+𝑏+𝑐+ln 𝑐
𝑐

𝑎+𝑏+𝑐  
 

𝑒ln𝑎
𝑎

𝑎+𝑏+𝑐∙𝑏
𝑏

𝑎+𝑏+𝑐∙𝑐
𝑐

𝑎+𝑏+𝑐
  

 
  

(𝑎
𝑎

𝑎+𝑏+𝑐 ∙ 𝑏
𝑏

𝑎+𝑏+𝑐 ∙ 𝑐
𝑐

𝑎+𝑏+𝑐)
ln 𝑒

= (𝑎𝑎 ∙ 𝑏𝑏 ∙ 𝑐𝑐)
1

𝑎+𝑏+𝑐 

 

81.- lim
𝑥→

𝜋

2

ln(cos𝑥)

𝑥2
 

  

lim
𝑥→
𝜋
2

ln(cos 𝑥)

𝑥2
= lim
𝑥→
𝜋
2

1

𝑥2
ln cos 𝑥 

  

lim
𝑥→
𝜋
2

ln cos 𝑥
1
𝑥2 = ln lim

𝑥→
𝜋
2

cos 𝑥
1
𝑥2  

 

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

ln lim
𝑥→
𝜋
2

(1 + cos 𝑥 − 1)
1
𝑥2  

  

ln lim
𝑥→
𝜋
2

[(1 + cos 𝑥 − 1)
1

cos𝑥 −1]
cos𝑥 −1 ∙

1
𝑥2
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ln 𝑒
lim
𝑥→

𝜋
2

cos𝑥 −1 ∙
1
𝑥2
= ln 𝑒

lim
𝑥→

𝜋
2

−
1−𝑐𝑜𝑠𝑥
𝑥2

 
  
  

ln 𝑒
lim
𝑥→

𝜋
2

−
1
2
= ln 𝑒−

1
2 =−

1

2
ln 𝑒 = −

1

2
 

  
  

lim
𝑥→
𝜋
2

ln(cos 𝑥)

𝑥2
= −

1

2
 

 

82.− lim
𝑥→0

ln(cos 𝑎𝑥)

ln(cos 𝑏𝑥)
 

  

lim
𝑥→0

ln(cos 𝑎𝑥)

ln(cos 𝑏𝑥)
= lim
𝑥→0

ln(cos 𝑎𝑥)
𝑥2

ln(cos 𝑏𝑥)
𝑥2

 

  

lim
𝑥→0

1
𝑥2
ln(cos 𝑎𝑥)

1
𝑥2
ln(cos 𝑏𝑥)

= lim
𝑥→0

ln(cos 𝑎𝑥)
1
𝑥2

ln(cos 𝑏𝑥)
1
𝑥2

 

  

lim
𝑥→0

 ln(cos 𝑎𝑥)
1
𝑥2

lim
𝑥→0

ln(cos 𝑏𝑥)
1
𝑥2

=
ln lim
𝑥→0

 (cos 𝑎𝑥)
1
𝑥2

ln lim
𝑥→0
(cos 𝑏𝑥)

1
𝑥2
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lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

ln lim
𝑥→0

[(1 + cos 𝑎𝑥 − 1)
1

cos𝑎𝑥−1]
cos𝑎𝑥−1⋅

1
𝑥2

ln lim
𝑥→0

[(1 + cos 𝑏𝑥 − 1)
1

cos𝑏𝑥−1]
cos𝑏𝑥−1⋅

1
𝑥2

 

  

ln 𝑒
lim
𝑥→0

cos𝑎𝑥−1⋅
1
𝑥2

ln 𝑒
lim
𝑥→0

cos𝑏𝑥−1⋅
1
𝑥2

=
ln 𝑒

lim
𝑥→0

  
cos𝑎𝑥−1

𝑥2

ln 𝑒
lim
𝑥→0

  
cos𝑏𝑥−1

𝑥2

 

  

ln 𝑒
lim
𝑥→0

  
cos𝑎𝑥−1

𝑥2
∙
𝑎2

𝑎2

ln 𝑒
lim
𝑥→0

  
cos𝑏𝑥−1

𝑥2
∙
𝑏2

𝑏2

=
ln 𝑒

lim
𝑥→0

  
cos𝑎𝑥−1
(𝑎𝑥)2

∙
𝑎2

1

ln 𝑒
lim
𝑥→0

  
cos𝑏𝑥−1
(𝑏𝑥)2

∙
𝑏2

1

 

  

ln 𝑒𝑎
2

ln 𝑒𝑏
2 =

𝑎2 ∙ ln 𝑒

𝑏2 ∙ ln 𝑒
=
𝑎2

𝑏2
 

  

lim
𝑥→0

ln(cos 𝑎𝑥)

ln(cos 𝑏𝑥)
=
𝑎2

𝑏2
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83.-lim
𝑥→0

[sin
1

𝑥
+ cos

1

𝑥
]
𝑥

 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→0

[(1 + sin
1

𝑥
+ cos

1

𝑥
− 1)

1

sin
1
𝑥
+cos

1
𝑥
−1]

(sin
1
𝑥
+cos

1
𝑥
−1)∙𝑥

 

  
  

𝑒
lim
𝑥→0

(sin
1
𝑥
+cos

1
𝑥
−1)∙𝑥

= 𝑒
lim
𝑥→0

(sin
1
𝑥
)∙𝑥+(cos

1
𝑥
−1)∙𝑥

 
  

𝑒
lim
𝑥→0

sin
1
𝑥
1
𝑥

−
1−cos

1
𝑥

1
𝑥 = 𝑒

lim
𝑥→0

1−0
= 𝑒 

  

lim
𝑥→0

[sin
1

𝑥
+ cos

1

𝑥
]
𝑥

= 𝑒 

 

84.-lim
𝑥→𝑎

𝑥−𝑎

ln𝑥−𝐿𝑛𝑎
 

  

lim
𝑥→𝑎

𝑥 − 𝑎

ln 𝑥 − 𝐿𝑛𝑎
= lim
𝑥→𝑎

1

(𝑥 − 𝑎)−1
∙
1

ln
𝑥
𝑎
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lim
𝑥→𝑎

1

ln (
𝑥
𝑎
)
(𝑥−𝑎)−1

=
1

ln lim
𝑥→𝑎

(
𝑥
𝑎
)
(𝑥−𝑎)−1

 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  
1

ln lim
𝑥→𝑎

(
𝑥
𝑎
)

1
(𝑥−𝑎)

=
1

ln lim
𝑥→𝑎

(1 +
𝑥
𝑎
− 1)

1
(𝑥−𝑎)

 

  
1

ln lim
𝑥→𝑎

(1 +
𝑥 − 𝑎
𝑎
)

1
(𝑥−𝑎)

=
1

ln lim
𝑥→𝑎

[(1 +
𝑥 − 𝑎
𝑎
)

𝑎
(𝑥−𝑎)

]

1
𝑎

 

  
1

ln 𝑒
lim
𝑥→𝑎

1
𝑎

=
1

ln 𝑒
1
𝑎

=
1

1
𝑎
∙ ln 𝑒

= 𝑎 

  

lim
𝑥→𝑎

𝑥 − 𝑎

ln 𝑥 − 𝐿𝑛𝑎
= 𝑎 
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85.−lim
𝑥→0

1

𝑎𝑥
ln √

(1 + 𝑎𝑥)

(1 − 𝑎𝑥)

3

 

  

lim
𝑥→0

ln (√
(1 + 𝑎𝑥)

(1 − 𝑎𝑥)

3

)

1
𝑎𝑥

= ln lim
𝑥→0

(√
(1 + 𝑎𝑥)

(1 − 𝑎𝑥)

3

)

1
𝑎𝑥

 

 
  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

ln lim
𝑥→0

(1 + √
(1 + 𝑎𝑥)

(1 − 𝑎𝑥)

3

− 1)

1
𝑎𝑥

 

ln lim
𝑥→0

[
 
 
 
 

(1 + √
(1 + 𝑎𝑥)

(1 − 𝑎𝑥)

3

− 1)

1

√
(1+𝑎𝑥)
(1−𝑎𝑥)

3
−1

]
 
 
 
 
( √

(1+𝑎𝑥)
(1−𝑎𝑥)

3
−1)⋅(

1
𝑎𝑥
)

 

 
  

ln 𝑒
lim
𝑥→0

( √
(1+𝑎𝑥)
(1−𝑎𝑥)

3
−1)⋅(

1
𝑎𝑥
)
= ln 𝑒

lim
𝑥→0

(
√1+𝑎𝑥
3

− √1−𝑎𝑥
3

√1−𝑎𝑥
3 )⋅(

1
𝑎𝑥
)
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ln 𝑒

lim
𝑥→0

(
( √1+𝑎𝑥
3

− √1−𝑎𝑥
3

)

√1−𝑎𝑥
3 ∙

(( √1+𝑎𝑥
3

)
2
+ √1−𝑎𝑥
3

∙ √1+𝑎𝑥
3

+( √1−𝑎𝑥
3

)
2
)

(( √1+𝑎𝑥
3

)
2
+ √1−𝑎𝑥
3

∙ √1+𝑎𝑥
3

+( √1−𝑎𝑥
3

)
2
)
)⋅(

1
𝑎𝑥
)

 
 
  

ln 𝑒

lim
𝑥→0

(
( √1+𝑎𝑥
3

)
3
−( √1−𝑎𝑥

3
)
3

√1−𝑎𝑥
3 ∙

1

(( √1+𝑎𝑥
3

)
2
+ √1−𝑎𝑥
3

∙ √1+𝑎𝑥
3

+( √1−𝑎𝑥
3

)
2
)
)⋅(

1
𝑎𝑥
)

 
  

ln 𝑒

lim
𝑥→0

(
1+𝑎𝑥−1+𝑎𝑥

√1−𝑎𝑥
3 ∙

1

(( √1+𝑎𝑥
3

)
2
+ √1−𝑎𝑥
3

∙ √1+𝑎𝑥
3

+( √1−𝑎𝑥
3

)
2
)
)⋅(

1
𝑎𝑥
)

 
  

ln 𝑒

lim
𝑥→0

(
2𝑎𝑥

√1−𝑎𝑥
3 ∙

1

(( √1+𝑎𝑥
3

)
2
+ √1−𝑎𝑥
3

∙ √1+𝑎𝑥
3

+( √1−𝑎𝑥
3

)
2
)
)⋅(

1
𝑎𝑥
)

 
  

ln 𝑒

lim
𝑥→0

(
2

√1−𝑎𝑥
3 ∙

1

(( √1+𝑎𝑥
3

)
2
+ √1−𝑎𝑥
3

∙ √1+𝑎𝑥
3

+( √1−𝑎𝑥
3

)
2
)
)

 
 
 

ln 𝑒

lim
𝑥→0

(
2

√1−𝑎∙0
3 ∙

1

(( √1+𝑎∙0
3

)
2
+ √1−𝑎∙0
3

∙ √1+𝑎∙0
3

+( √1−𝑎∙0
3

)
2
)
)

 
  

ln 𝑒

lim
𝑥→0

(
2

√1
3 ∙

1

(( √1
3
)
2
+ √1
3
∙ √1
3
+( √1

3
)
2
)
)
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ln 𝑒
lim
𝑥→0

(
2
3
)
= ln 𝑒

2
3 =

2

3
ln 𝑒 =

2

3
  

 

lim
𝑥→0

1

𝑎𝑥
ln √

(1 + 𝑎𝑥)

(1 − 𝑎𝑥)

3

=
2

3
 

 

 86.-lim
h→0

ln(𝑥+h)−𝐿𝑛𝑥

h
 

  

lim
h→0

ln
(𝑥 + h)
𝑥
h

= lim
h→0

1

h
ln
(𝑥 + h)

𝑥
 

  

lim
h→0

ln (
𝑥 + h

𝑥
)

1
h
= lnlim

h→0
(
𝑥 + h

𝑥
)

1
h

 

  

lnlim
h→0

(1 +
h

𝑥
)

1
h
= ln lim

h→0
[(1 +

h

𝑥
)

𝑥
h
]

1
𝑥

 

 

ln𝑒
lim
h→𝑎

1

𝑥 = ln 𝑒
1

𝑥 =
1

𝑥
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lim
h→0

ln(𝑥 + h) − 𝐿𝑛𝑥

h
=
1

𝑥
 

  

87.-lim
𝑥→0

(√2 − √cos 𝑥)

1

𝑥2
 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→0

[(1 + √2 − √cos 𝑥  − 1)

1

√2−√cos𝑥−1
]

(√2−√cos𝑥 −1)⋅
1
𝑥2

 

  
  

𝑒
lim
𝑥→0

(√2−√cos𝑥 −1)⋅
1
𝑥2  

 

𝑒
lim
𝑥→0

(√2−√cos𝑥 −1)⋅
√2−√cos𝑥+1

√2−√cos𝑥+1
∙
1
𝑥2  

  

𝑒
lim
𝑥→0

(√2−√cos𝑥)
2
−12

√2−√cos𝑥+1
∙
1
𝑥2 = 𝑒

lim
𝑥→0

2−√cos𝑥−1

√2−√cos𝑥+1
∙
1
𝑥2  

  

𝑒
lim
𝑥→0

1−√cos𝑥

√2−√cos𝑥+1
∙
(1+√cos𝑥)

(1+√cos𝑥)
∙
1

𝑥2   
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𝑒
lim
𝑥→0

1−(√cos𝑥)
2

√2−√cos𝑥+1
∙

1

(1+√cos𝑥)
∙
1
𝑥2  

  

𝑒
lim
𝑥→0

1−cos𝑥
𝑥2

∙
1

(1+√cos𝑥)
∙

1

√2−√cos𝑥+1 
  

𝑒
lim
𝑥→0

  
1
2
∙

1

(1+√cos𝑥)
∙

1

√2−√cos𝑥+1 
  

𝑒
lim
𝑥→0

  
1
2
∙

1

(1+√cos0)
∙

1

√2−√cos0+1 
  

𝑒
lim
𝑥→0

  
1
2
∙
1
(2)
∙
1
2 = 𝑒

lim
𝑥→0

  
1
8 

  

lim
𝑥→0

(√2 − √cos 𝑥)

1
𝑥2

= 𝑒  
1
8 

 

88.-lim
𝑥→0

(
cos𝑥
cos2𝑥

)

1

𝑥2 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→0

[(1 +
cos 𝑥 − cos 2𝑥

cos 2𝑥
)

1
cos𝑥−cos2𝑥

cos2𝑥 ]

cos𝑥−cos2𝑥
cos2𝑥

⋅
1
𝑥2
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𝑒
lim
𝑥→0

cos𝑥−cos2𝑥
cos2𝑥

⋅
1
𝑥2 = 𝑒

lim
𝑥→0

cos 𝑥−cos2𝑥
𝑥2

⋅
1

cos 2𝑥 
  

𝑒
lim
𝑥→0

cos𝑥−((cos𝑥)2−(sin𝑥)2)

𝑥2
⋅

1
cos2𝑥 

  

𝑒
lim
𝑥→0

cos𝑥−(cos𝑥)2+(sin𝑥)2

𝑥2
⋅

1
cos2𝑥 

  

𝑒
lim
𝑥→0

cos𝑥(1−cos𝑥)+(sin𝑥)2

𝑥2
⋅

1
cos 2𝑥 

  

𝑒
lim
𝑥→0

(
cos𝑥(1−cos𝑥)

𝑥2
+
(sin𝑥)2

𝑥2
)⋅

1
cos2𝑥 

  

𝑒
lim
𝑥→0

(
cos𝑥
2

+1)⋅
1

cos2𝑥 
  

𝑒
lim
𝑥→0

(
cos0
2
+1)⋅

1
cos2∙0 = 𝑒

lim
𝑥→0

(
1
2
+1)

 
  

𝑒
(
1
2
+1)

= 𝑒
3
2 

  

lim
𝑥→0

(
cos 𝑥

cos 2𝑥
)

1
𝑥2
= 𝑒

3
2 
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89.-lim
𝑥→0

(
1+tan𝑥

1−sin𝑥
)

1

sin𝑥
 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→0

(1 +
1 + tan 𝑥

1 − sin 𝑥
− 1)

1
sin𝑥

 

  

lim
𝑥→0

[(1 +
tan 𝑥 + sin 𝑥

1 − sin 𝑥
)

1
tan𝑥+sin𝑥
1−sin𝑥 ]

tan𝑥+sin𝑥
1−sin𝑥

⋅
1

sin𝑥

 

  

𝑒
lim
𝑥→0

tan𝑥+sin𝑥
1−sin𝑥

⋅
1

sin𝑥 = 𝑒
lim
𝑥→0

sin 𝑥
cos𝑥

+sin𝑥

1−sin𝑥
⋅
1

sin𝑥 
  

𝑒
lim
𝑥→0

sin𝑥+sin𝑥 ∙cos𝑥
cos𝑥
1−sin𝑥

⋅
1

sin𝑥 = 𝑒
lim
𝑥→0

sin𝑥+sin𝑥 ∙cos𝑥
(cos𝑥)(1−sin𝑥)

⋅
1

sin𝑥 
  

𝑒
lim
𝑥→0

sin 𝑥(1+cos𝑥)
(cos𝑥)(1−sin𝑥)

 ⋅ 
1

sin𝑥 = 𝑒
lim
𝑥→0

1+cos𝑥
(cos𝑥)(1−sin𝑥)

 
 

  

𝑒
lim
𝑥→0

1+cos𝑥
(cos𝑥)(1−sin𝑥)

 ∙
(1+sin𝑥)
(1+sin𝑥) 
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𝑒
lim
𝑥→0

1+cos𝑥
(cos𝑥)(1−(sin𝑥)2)

 ∙
(1+sin𝑥)

1  
 
  

𝑒
lim
𝑥→0

1+cos𝑥
(cos𝑥)∙(cos𝑥)2

 ∙
(1+sin𝑥)

1 = 𝑒
lim
𝑥→0

1+cos𝑥
(cos𝑥)3

 ∙
(1+sin𝑥)

1  
 
  

𝑒
lim
𝑥→0

1+1
(cos0)3

 ∙
(1+sin0)

1 = 𝑒
lim
𝑥→0

2
1

 ∙
(1+0)
1 = 𝑒2 

  

lim
𝑥→0

(
1 + tan 𝑥

1 − sin 𝑥
)

1
sin𝑥

= 𝑒2 
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90.-lim
𝑥→0
(cos 𝑥 + 𝑎 sin 𝑏𝑥)

1

𝑥 

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

 

lim
𝑥→0

[(1 + cos 𝑥 + 𝑎 sin 𝑏𝑥 − 1)
1

cos𝑥+𝑎 sin𝑏𝑥−1]
(cos𝑥+𝑎 sin𝑏𝑥−1)⋅

1
𝑥

 

 

𝑒
lim
𝑥→0

(cos𝑥+𝑎 sin𝑏𝑥−1)⋅
1
𝑥 = 𝑒

lim
𝑥→0

(cos𝑥−1+𝑎 sin𝑏𝑥)⋅
1
𝑥 

  

𝑒
lim
𝑥→0

(
cos𝑥−1

𝑥
+
𝑎 sin𝑏𝑥

𝑥
)
= 𝑒

lim
𝑥→0

(−
1− cos𝑥

𝑥
+
𝑎 sin𝑏𝑥
𝑏𝑥

∙
𝑏
1
)
 

  

𝑒
lim
𝑥→0

(−
1− cos𝑥

𝑥
+
𝑎 sin𝑏𝑥
𝑏𝑥

∙
𝑏
1
)
= 𝑒

lim
𝑥→0

(−0+
𝑎𝑏
1
)
= 𝑒𝑎𝑏 

  

lim
𝑥→0
(cos 𝑥 + 𝑎 sin 𝑏𝑥)

1
𝑥 = 𝑒𝑎𝑏 

 

91.- lim
𝑥→0

√1 − 2𝑥
𝑥

 

  

 lim
𝑥→0

(1 − 2𝑥)
1

𝑥 

 

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  
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lim
𝑥→0

[(1 + (−2𝑥))
1
−2𝑥]

−2

= 𝑒
lim
𝑥→0

−2
= 𝑒−2 

  

lim
𝑥→0

√1 − 2𝑥
𝑥

= −2 

92.- lim
𝑥→∞

(
𝑥+𝑎

𝑥−𝑎
)
𝑥

 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→∞

(1 +
𝑥 + 𝑎

𝑥 − 𝑎
− 1)

𝑥

 

  

lim
𝑥→∞

(1 +
𝑥 + 𝑎 − 𝑥 + 𝑎

𝑥 − 𝑎
)
𝑥

= lim
𝑥→∞

(1 +
2𝑎

𝑥 − 𝑎
)
𝑥

 

  

lim
𝑥→∞

[(1 +
2𝑎

𝑥 − 𝑎
)

1
2𝑎
𝑥−𝑎 ]

2𝑎
𝑥−𝑎

⋅x

= 𝑒
lim
𝑥→∞

 
2𝑎
𝑥−𝑎

⋅x
 

  

𝑒
lim
𝑥→∞

 
2𝑎𝑥
𝑥−𝑎 = 𝑒

lim
𝑥→∞

 

2𝑎𝑥
𝑥
𝑥−𝑎
𝑥 = 𝑒

lim
𝑥→∞

 
2𝑎
𝑥
𝑥
−
𝑎
𝑥  

  

𝑒
lim
𝑥→∞

 
2𝑎

1−
𝑎
∞ = 𝑒

lim
𝑥→∞

 
2𝑎
1−0 = 𝑒2𝑎 



Limites banco de problemas resueltos  

Lic. CPA Freddy Alejandro Camargo Chambi  117 
 

  

lim
𝑥→∞

(
𝑥 + 𝑎

𝑥 − 𝑎
)
𝑥

= 𝑒2𝑎 

 

93.- lim
𝑥→∞

(
𝑥2−1

𝑥2+1
)
x2

 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→∞

(1 +
𝑥2 − 1

𝑥2 + 1
− 1)

x2

= lim
𝑥→∞

(1 +
−2

𝑥2 + 1
)
x2

 

  

lim
𝑥→∞

[(1 +
−2

𝑥2 + 1
)

1
−2
𝑥2+1]

−2
𝑥2+1

 ⋅x2

= 𝑒
lim
𝑥→∞

  
−2
𝑥2+1

 ⋅x2
 

  

𝑒
lim
𝑥→∞

  
−2𝑥2

𝑥2+1
 
= 𝑒

lim
𝑥→∞

  − 

2𝑥2

𝑥2

𝑥2+1
𝑥2

 

= 𝑒

lim
𝑥→∞

  − 
2

𝑥2

𝑥2
+
1
𝑥2

 

 
  

𝑒

lim
𝑥→∞

  − 
2

1+
1
𝑥2

 

= 𝑒−2 
  

lim
𝑥→∞

(
𝑥2 − 1

𝑥2 + 1
)

x2

= 𝑒−2 
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94.-lim
𝑥→0

𝐿𝑛(1+𝑥+𝑥2)−Ln(1−𝑥+𝑥2)

𝑥2
 

  

lim
𝑥→0

1

𝑥2
∙
𝐿𝑛(1 + 𝑥 + 𝑥2) − Ln(1 − 𝑥 + 𝑥2)

1
 

  

lim
𝑥→0

1

𝑥2
∙ 𝐿𝑛

(1 + 𝑥 + 𝑥2)

(1 − 𝑥 + 𝑥2)
= lim
𝑥→0

 𝐿𝑛 (
(1 + 𝑥 + 𝑥2)

(1 − 𝑥 + 𝑥2)
)

1
𝑥2

 

  

𝐿𝑛 lim
𝑥→0

 (1 +
(1 + 𝑥 + 𝑥2)

(1 − 𝑥 + 𝑥2)
− 1)

1
𝑥2

 

 

𝐿𝑛 lim
𝑥→0

 (1 +
1 + 𝑥 + 𝑥2 − 1 − 𝑥 − 𝑥2

(1 − 𝑥 + 𝑥2)
)

1
𝑥2

 

  

lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  

lim
𝑥→0

[(1 +
2𝑥

1 − 𝑥 + 𝑥2
)

1
2𝑥

1−𝑥+𝑥2 ]

2𝑥
1−𝑥+𝑥2

 ⋅ 
1
𝑥2

 

 

𝑒
lim
𝑥→0

 
2𝑥

1−𝑥+𝑥2
 ⋅ 
1
𝑥2  
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𝑒
lim
𝑥→0

 
2

1−𝑥+𝑥2
 ⋅ 
1
𝑥   

 

𝑒
lim
𝑥→0

 
2

1+𝑥2−𝑥
 ⋅ 
1+𝑥2+𝑥
1+𝑥2+𝑥

 ∙ 
1
𝑥 

  

𝑒
lim
𝑥→0

 
2

1+𝑥2+𝑥4
 ⋅ 
1+𝑥2+𝑥

1
 ∙ 
1
𝑥 

 

𝑒
lim
𝑥→0

 
2

1+𝑥2+𝑥4
 ⋅(
1
𝑥
+
𝑥2

𝑥
+
𝑥
𝑥
)  

 
  

𝑒
lim
𝑥→0

 
2

1+𝑥2+𝑥4
 ⋅(
1
𝑥
+𝑥+1)  

 
 

𝑒
lim
𝑥→0

 
2

1+1+1
   
= 𝑒

2
3 

  

lim
𝑥→0

𝐿𝑛(1 + 𝑥 + 𝑥2) − Ln(1 − 𝑥 + 𝑥2)

𝑥2
= 𝑒

2
3 
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95.−lim
𝑥→0

 ( √1 + sin√3 ⋅ 𝑥
√3

)

1

sin√3⋅𝑥

 

  

lim
𝑥→0

 (1 + sin √3 ⋅ 𝑥)
1

√3sin√3⋅𝑥 

  

 lim
𝑥→0

[(1 + sin√3 ⋅ 𝑥)
1

sin√3⋅𝑥]

√3

 

 
  

𝑒
lim
𝑥→0

√3
= 𝑒√3 

  

lim
𝑥→0

 ( √1 + sin√3 ⋅ 𝑥
√3

)

1

sin√3⋅𝑥

= 𝑒√3 

  
  

96.- lim
𝑥→𝑎

𝑥−𝑎

ln𝑥−𝐿𝑛𝑎
 

  

lim
𝑥→𝑎

𝑥 − 𝑎

ln 𝑥 − 𝐿𝑛𝑎
= lim
𝑥→𝑎

1

(𝑥 − 𝑎)−1
∙
1

ln
𝑥
𝑎

 

  

lim
𝑥→𝑎

1

ln (
𝑥
𝑎
)
(𝑥−𝑎)−1

=
1

ln lim
𝑥→𝑎

(
𝑥
𝑎
)
(𝑥−𝑎)−1
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lim
𝑥→𝑎

[(1 + 𝑓(𝑥))
1
𝑓(𝑥)]

𝑓(𝑥)⋅𝑔(𝑥)

= 𝑒
lim
𝑥→𝑎

𝑓(𝑥)⋅𝑔(𝑥)  

  
1

ln lim
𝑥→𝑎

(
𝑥
𝑎
)

1
(𝑥−𝑎)

=
1

ln lim
𝑥→𝑎

(1 +
𝑥
𝑎
− 1)

1
(𝑥−𝑎)

 

 
  

1

ln lim
𝑥→𝑎

(1 +
𝑥 − 𝑎
𝑎
)

1
(𝑥−𝑎)

=
1

ln lim
𝑥→𝑎

[(1 +
𝑥 − 𝑎
𝑎
)

𝑎
(𝑥−𝑎)

]

1
𝑎

 

  
1

ln 𝑒
lim
𝑥→𝑎

1
𝑎

=
1

ln 𝑒
1
𝑎

=
1

1
𝑎
∙ ln 𝑒

= 𝑎 

  

lim
𝑥→𝑎

𝑥 − 𝑎

ln 𝑥 − 𝐿𝑛𝑎
= 𝑎 

 

97.-lim
h→0

𝑎𝑥+h+𝑎𝑥−h−2𝑎𝑥

h2
 

  

lim
h→0

𝑎𝑥(𝑎h + 𝑎−h − 2)

h2
 

  

lim
h→0

𝑎𝑥 (𝑎h +
1
𝑎h
− 2)

h2
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lim
h→0

𝑎𝑥 (
𝑎2h + 1 − 2𝑎h

𝑎h
)

h2
 

 
  

lim
h→0

𝑎𝑥 (
𝑎2h − 2𝑎h + 1

𝑎h
)

h2
 

  

lim
h→0

𝑎𝑥 ∙ (𝑎h − 1)
2

𝑎h ∙ h2
 

  

lim
h→0

𝑎𝑥

𝑎h
∙ lim
h→0

(
𝑎h − 1

h
)

2

 

  

lim
h→0

𝑎𝑥

𝑎h
∙ (ln 𝑎)2 = lim

h→0
𝑎𝑥−h ∙ (ln 𝑎)2 = 𝑎𝑥 ∙ (ln 𝑎)2 

  

lim
h→0

𝑎𝑥+h + 𝑎𝑥−h − 2𝑎𝑥

h2
= 𝑎𝑥 ∙ (ln 𝑎)2 
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98.-lim
𝑥→0

ⅇ𝑎𝑥−1

𝑏𝑏𝑥−1
 

  

lim
𝑥→0

 

ⅇ𝑎𝑥 − 1
𝑎𝑥

∙
𝑎𝑥
1

𝑏𝑏𝑥 − 1
𝑏𝑥

∙
𝑏𝑥
1

 

  

lim
𝑥→0

 
ln 𝑒 ∙

𝑎𝑥
1

ln 𝑏 ∙
𝑏𝑥
1

= lim
𝑥→0

 
𝑎𝑥

ln 𝑏 ∙ 𝑏𝑥
=

𝑎

ln 𝑏 ∙ 𝑏
 

  

lim
𝑥→0

ⅇ𝑎𝑥 − 1

𝑏𝑏𝑥 − 1
=

𝑎

𝑏 𝑙𝑛 𝑏 
 

 99.-lim
𝑥→0

5𝑥−4𝑥

𝑥2−𝑥
 

  

lim
𝑥→0

(5𝑥 − 1) − (4𝑥 − 1)

𝑥(𝑥 − 1)
 

 

lim
𝑥→0

(5𝑥 − 1) − (4𝑥 − 1)

𝑥
∙

1

(𝑥 − 1)
 

 

lim
𝑥→0

(
5𝑥 − 1

𝑥
−
4𝑥 − 1

𝑥
)

1

(𝑥 − 1)
 

  

lim
𝑥→0
(ln 5 − ln 4)

1

(𝑥 − 1)
 

 
  

lim
𝑥→0

(ln
5

4
)

1

(0 − 1)
= −1lim

𝑥→0
ln
5

4
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lim
𝑥→0

5𝑥 − 4𝑥

𝑥2 − 𝑥
= ln

5

4
 

100.-lim
𝑥→0

sin2 3𝑥

ln2(1+2𝑥)
 

 

lim
𝑥→0

(
𝑠𝑖𝑛 3𝑥

ln(1 + 2𝑥)
)
2

 

  

lim
𝑥→0

(

𝑠𝑖𝑛 3𝑥
3𝑥

ln(1 + 2𝑥)
3𝑥

)

2

= lim
𝑥→0

(
1

1
3𝑥
∙ ln(1 + 2𝑥)

)

2

 

  
  

lim
𝑥→0

(
1

ln(1 + 2𝑥)
1
3𝑥

)

2

=
1

{ln lim
𝑥→0
(1 + 2𝑥)

1
3𝑥}

2 

  
1

{  ln lim
𝑥→0

[(1 + 2𝑥)
1
2𝑥]

2
3
}

2 =
1

{ln 𝑒
2
3}
2 =

1

{
2
3
}
2 =

1

4
9

=
9

4
 

  

lim
𝑥→0

sin2 3𝑥

ln2(1 + 2𝑥)
=
9

4
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