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Serie 
Educación en ciencias

Coordinación: 
Mabel Rodríguez

Equipo editorial: 
Gustavo Carnelli, Patricia Barreiro, 

Tamara Marino y Paula Leonian

Esta serie reúne aportes del campo de la enseñanza de distintas 
ciencias. Enfocada principalmente en la educación matemática, con-
tribuye con la comunidad académica brindando textos útiles, claros 
en su presentación y accesibles para un público de estudiantes que 
se están formando como profesores, para docentes de nivel medio y 
superior y para formadores de formadores e investigadores. La serie 
se articula en dos subseries: “Ideas para la clase de matemática” e 
“Investigaciones en educación matemática”.

Ideas para la clase de matemática

Cada libro de esta subserie presenta un tema de enseñanza de la 
matemática de nivel secundario o superior. Primero se presenta una 
discusión sobre cuestiones referidas a la enseñanza de algún contenido 
matemático, que pueden incluir consignas para trabajar en el aula, 
con anticipación de posibles resoluciones y errores esperables, modos 

7



de aplicación y su adecuación a distintos grupos de estudiantes. Estos 
materiales también pueden sumar la consideración de los aportes de 
la educación matemática para su diseño y análisis, entre otros temas 
de interés. Se pueden incluir distintas resoluciones de consignas que 
contemplen el uso de recursos tecnológicos –si es pertinente– y pre-
sentar una discusión acerca de en qué contextos, con qué modalidad 
de trabajo y para qué objetivos podrían ser apropiados esos recursos.

La concepción de profesor que subyace es la de un profesional 
que debe tomar decisiones sobre contenidos, objetivos, recursos, 
etcétera, por eso no se incluyen secuencias ni planificaciones cerradas 
que marquen un camino a seguir. Tomando cuestiones teóricas de 
la educación matemática, pueden incluirse las fundamentaciones de 
algunas de las propuestas o aportes para encarar ciertos temas. Se 
espera que los libros de esta subserie contribuyan a fortalecer el rol 
docente por medio de una discusión académica, en la que el lector 
se encontrará involucrado e invitado a sumar herramientas para su 
quehacer cotidiano.
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𝑥𝑥2 = 𝑎𝑎 𝑎𝑎 ∈ ℝ+

𝑥𝑥2 = 16

𝑥𝑥 = √16

𝑥𝑥 = ± 4

𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 1
2

𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 1
2
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𝑥𝑥 = 1
6  𝜋𝜋 + 2𝑘𝑘𝜋𝜋  ∨   𝑥𝑥 = 5

6  𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

 

𝑓𝑓(𝑥𝑥) = 𝑏𝑏
𝑓𝑓 𝑏𝑏

𝑓𝑓
𝑓𝑓(𝑥𝑥) =

𝑥𝑥2 𝑓𝑓(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 𝑓𝑓(𝑥𝑥) =
cos 𝑥𝑥 .
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𝑥𝑥 = 1
6  𝜋𝜋 + 2𝑘𝑘𝜋𝜋  ∨   𝑥𝑥 = 5

6  𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

 

𝑓𝑓(𝑥𝑥) = 𝑏𝑏
𝑓𝑓 𝑏𝑏

𝑓𝑓
𝑓𝑓(𝑥𝑥) =

𝑥𝑥2 𝑓𝑓(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 𝑓𝑓(𝑥𝑥) =
cos 𝑥𝑥 .

 

La noción de función inversa 

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵 𝑎𝑎 ∈ 𝐴𝐴
𝑓𝑓(𝑎𝑎) 𝑏𝑏 ∈ 𝐵𝐵
𝑎𝑎 ∈ 𝐴𝐴 𝑓𝑓(𝑎𝑎) = 𝑏𝑏

𝑓𝑓(𝑥𝑥) = 𝑏𝑏 𝑏𝑏 ∈ 𝐵𝐵

𝑓𝑓:ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 5𝑥𝑥 − 1
𝑓𝑓−1:ℝ → ℝ, 𝑓𝑓−1(𝑥𝑥) = 𝑥𝑥+1

5

𝑔𝑔:ℝ − {1} → ℝ, 𝑔𝑔(𝑥𝑥) = 5
𝑥𝑥−1 + 3

𝑔𝑔−1:ℝ → ℝ− {1}, 𝑔𝑔−1(𝑥𝑥) = 5
𝑥𝑥−3 + 1

ℎ:ℝ − {1} → ℝ − {3}, ℎ(𝑥𝑥) = 5
𝑥𝑥−1 + 3

ℎ−1:ℝ − {3} → ℝ −
{1}, ℎ−1(𝑥𝑥) = 5

𝑥𝑥−3 + 1

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵
𝑓𝑓−1 𝑓𝑓−1: 𝐵𝐵 → 𝐴𝐴
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𝑓𝑓: 𝐴𝐴 → 𝐵𝐵
𝑓𝑓(𝑥𝑥) = 𝑏𝑏

𝑏𝑏 ∈ 𝐵𝐵 𝑓𝑓−1

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵 𝑔𝑔: 𝐵𝐵 → 𝐴𝐴
𝑓𝑓 𝑔𝑔𝑔𝑔𝑓𝑓 = 𝑖𝑖𝑖𝑖𝐴𝐴 𝑓𝑓𝑔𝑔𝑔𝑔 = 𝑖𝑖𝑖𝑖𝐵𝐵

𝑖𝑖𝑖𝑖𝐴𝐴: 𝐴𝐴 → 𝐴𝐴, 𝑖𝑖𝑖𝑖𝐴𝐴(𝑥𝑥) = 𝑥𝑥 𝑖𝑖𝑖𝑖𝐵𝐵: 𝐵𝐵 → 𝐵𝐵, 𝑖𝑖𝑖𝑖𝐵𝐵(𝑥𝑥) = 𝑥𝑥

𝑓𝑓

ℝ

ℝ − {𝑎𝑎} ℝ 𝑎𝑎

• 

• 

• 

• 
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𝑓𝑓: 𝐴𝐴 → 𝐵𝐵
𝑓𝑓(𝑥𝑥) = 𝑏𝑏

𝑏𝑏 ∈ 𝐵𝐵 𝑓𝑓−1

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵 𝑔𝑔: 𝐵𝐵 → 𝐴𝐴
𝑓𝑓 𝑔𝑔𝑔𝑔𝑓𝑓 = 𝑖𝑖𝑖𝑖𝐴𝐴 𝑓𝑓𝑔𝑔𝑔𝑔 = 𝑖𝑖𝑖𝑖𝐵𝐵

𝑖𝑖𝑖𝑖𝐴𝐴: 𝐴𝐴 → 𝐴𝐴, 𝑖𝑖𝑖𝑖𝐴𝐴(𝑥𝑥) = 𝑥𝑥 𝑖𝑖𝑖𝑖𝐵𝐵: 𝐵𝐵 → 𝐵𝐵, 𝑖𝑖𝑖𝑖𝐵𝐵(𝑥𝑥) = 𝑥𝑥

𝑓𝑓

ℝ

ℝ − {𝑎𝑎} ℝ 𝑎𝑎

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

𝑓𝑓:ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2

𝑓𝑓(3) = 𝑓𝑓(−3) = 9

−6

𝑓𝑓
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𝑓𝑓∗: [0, +∞) → [0, +∞), 𝑓𝑓∗(𝑥𝑥) = 𝑥𝑥2

𝑓𝑓

𝑓𝑓
𝑓𝑓∗

𝑓𝑓: {4} → {16}, 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2

16

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = {
 1, 𝑠𝑠𝑠𝑠 𝑥𝑥 > 0
 0, 𝑠𝑠𝑠𝑠 𝑥𝑥 = 0

 −1, 𝑠𝑠𝑠𝑠 𝑥𝑥 < 0

Funciones no inversibles 

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵
𝑓𝑓(𝑥𝑥) = 𝑏𝑏 𝑏𝑏 ∈ 𝐵𝐵

𝑓𝑓∗: [0, +∞) → [0, +∞), 𝑓𝑓∗(𝑥𝑥) = 𝑥𝑥2

𝑓𝑓

𝑓𝑓
𝑓𝑓∗

𝑓𝑓: {4} → {16}, 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2

16

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = {
 1, 𝑠𝑠𝑠𝑠 𝑥𝑥 > 0
 0, 𝑠𝑠𝑠𝑠 𝑥𝑥 = 0

 −1, 𝑠𝑠𝑠𝑠 𝑥𝑥 < 0

Funciones no inversibles 

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵
𝑓𝑓(𝑥𝑥) = 𝑏𝑏 𝑏𝑏 ∈ 𝐵𝐵
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𝑓𝑓∗: [0, +∞) → [0, +∞), 𝑓𝑓∗(𝑥𝑥) = 𝑥𝑥2

𝑓𝑓

𝑓𝑓
𝑓𝑓∗

𝑓𝑓: {4} → {16}, 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2

16

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = {
 1, 𝑠𝑠𝑠𝑠 𝑥𝑥 > 0
 0, 𝑠𝑠𝑠𝑠 𝑥𝑥 = 0

 −1, 𝑠𝑠𝑠𝑠 𝑥𝑥 < 0

Funciones no inversibles 

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵
𝑓𝑓(𝑥𝑥) = 𝑏𝑏 𝑏𝑏 ∈ 𝐵𝐵

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵

𝑓𝑓(𝑥𝑥) = 𝑏𝑏 𝑏𝑏 ∈ 𝐵𝐵

𝑏𝑏 ∈
𝐵𝐵 𝑓𝑓(𝑥𝑥) = 𝑏𝑏
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𝑏𝑏 ∈ 𝐵𝐵
𝑓𝑓(𝑥𝑥) = 𝑏𝑏
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𝑏𝑏 ∈ 𝐵𝐵
𝑓𝑓(𝑥𝑥) = 𝑏𝑏

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵

𝑓𝑓

𝐴𝐴

𝑏𝑏 ∈ 𝐵𝐵 𝑓𝑓(𝑥𝑥) = 𝑏𝑏

𝐴𝐴
𝐴𝐴

𝐶𝐶
𝑘𝑘 ∈ 𝐴𝐴 𝑓𝑓(𝑘𝑘) = 𝑏𝑏

𝑓𝑓

𝑔𝑔: 𝐶𝐶 → 𝐵𝐵, 𝑔𝑔(𝑥𝑥) = 𝑓𝑓(𝑥𝑥) 𝑥𝑥 ∈ 𝐶𝐶 𝑔𝑔
𝑓𝑓

• 𝐷𝐷𝐷𝐷𝐷𝐷 𝑔𝑔 ⊂ 𝐷𝐷𝐷𝐷𝐷𝐷 𝑓𝑓
𝑓𝑓

• 𝐶𝐶𝐷𝐷𝐶𝐶𝐷𝐷𝐷𝐷 𝑔𝑔 = 𝐶𝐶𝐷𝐷𝐶𝐶𝐷𝐷𝐷𝐷 𝑓𝑓 𝑓𝑓

• 𝑓𝑓 𝑔𝑔
𝑓𝑓 ℝ2

𝑔𝑔 𝑓𝑓
𝑓𝑓

𝑔𝑔 𝑔𝑔𝑔𝑔(𝑔𝑔) ⊂
𝑔𝑔𝑔𝑔(𝑓𝑓)
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𝑓𝑓: ℝ → [0, +∞), 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2

𝑓𝑓(𝑥𝑥) = 𝑏𝑏
𝑏𝑏 ∈ 𝐵𝐵 𝑏𝑏 = 0

𝑓𝑓(𝑥𝑥) = 𝑏𝑏 → 𝑥𝑥2 = 𝑏𝑏 ↔ 𝑥𝑥 = √𝑏𝑏  ó  𝑥𝑥 = −√𝑏𝑏

(√𝑏𝑏; 0) 𝐶𝐶 =
[0, +∞) 𝑔𝑔: [0, +∞) → [0, +∞), 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2

(−√𝑏𝑏; 0)
𝐶𝐶 = (−∞, 0] 𝑔𝑔1: (−∞, 0] →

[0, +∞), 𝑔𝑔1(𝑥𝑥) = 𝑥𝑥2

(√𝑏𝑏; 0) (−√𝑏𝑏; 0)
𝐶𝐶 = (−∞, −10] ∪ (3,10) ∪ [−3,0]

𝑔𝑔: [0, +∞) → [0, +∞), 𝑔𝑔(𝑥𝑥) =
𝑥𝑥2

√

𝑔𝑔−1: [0, +∞) → [0, +∞), 𝑔𝑔−1(𝑥𝑥) = √𝑥𝑥

𝑔𝑔 𝑔𝑔−1 𝑔𝑔𝑔𝑔𝑔𝑔−1 𝑔𝑔−1𝑔𝑔𝑔𝑔
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𝑓𝑓: ℝ → [0, +∞), 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2

𝑓𝑓(𝑥𝑥) = 𝑏𝑏
𝑏𝑏 ∈ 𝐵𝐵 𝑏𝑏 = 0

𝑓𝑓(𝑥𝑥) = 𝑏𝑏 → 𝑥𝑥2 = 𝑏𝑏 ↔ 𝑥𝑥 = √𝑏𝑏  ó  𝑥𝑥 = −√𝑏𝑏

(√𝑏𝑏; 0) 𝐶𝐶 =
[0, +∞) 𝑔𝑔: [0, +∞) → [0, +∞), 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2

(−√𝑏𝑏; 0)
𝐶𝐶 = (−∞, 0] 𝑔𝑔1: (−∞, 0] →

[0, +∞), 𝑔𝑔1(𝑥𝑥) = 𝑥𝑥2

(√𝑏𝑏; 0) (−√𝑏𝑏; 0)
𝐶𝐶 = (−∞, −10] ∪ (3,10) ∪ [−3,0]

𝑔𝑔: [0, +∞) → [0, +∞), 𝑔𝑔(𝑥𝑥) =
𝑥𝑥2

√

𝑔𝑔−1: [0, +∞) → [0, +∞), 𝑔𝑔−1(𝑥𝑥) = √𝑥𝑥

𝑔𝑔 𝑔𝑔−1 𝑔𝑔𝑔𝑔𝑔𝑔−1 𝑔𝑔−1𝑔𝑔𝑔𝑔
 

𝑔𝑔−1𝑜𝑜𝑔𝑔: [0, +∞)⏟    
𝐷𝐷𝐷𝐷𝐷𝐷 𝑔𝑔 

→ [0,+∞)⏟    
𝐶𝐶𝐷𝐷𝐶𝐶𝐷𝐷𝐷𝐷 𝑔𝑔−1

, 𝑔𝑔−1𝑜𝑜𝑔𝑔(𝑥𝑥) = 𝑔𝑔−1(𝑔𝑔(𝑥𝑥)) = 𝑔𝑔−1(𝑥𝑥2) = √𝑥𝑥2 =⏟
(1)
𝑥𝑥

𝑔𝑔𝑜𝑜𝑔𝑔−1: [0, +∞)⏟    
𝐷𝐷𝐷𝐷𝐷𝐷 𝑔𝑔−1

→ [0,+∞)⏟    
𝐶𝐶𝐷𝐷𝐶𝐶𝐷𝐷𝐷𝐷 𝑔𝑔

, 𝑔𝑔𝑜𝑜𝑔𝑔−1(𝑥𝑥) = 𝑔𝑔(𝑔𝑔−1(𝑥𝑥)) = 𝑔𝑔(√𝑥𝑥) = (√𝑥𝑥)2 =⏟
(2)
𝑥𝑥

√𝑥𝑥2 = 𝑥𝑥 𝑥𝑥 ≥ 0
(√𝑥𝑥)2 = 𝑥𝑥 𝑥𝑥 ≥ 0

𝑓𝑓:ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2𝑛𝑛 (𝑛𝑛 ∈ ℕ)
𝑓𝑓:ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2𝑛𝑛−1 (𝑛𝑛 ∈ ℕ)

𝑎𝑎 ∈ ℝ≥0  𝑛𝑛 = 2𝑘𝑘, 𝑘𝑘 ∈ ℕ √𝑎𝑎𝑛𝑛 = 𝑏𝑏 ⇔ (𝑏𝑏 ≥ 0 ∧ 𝑏𝑏𝑛𝑛 = 𝑎𝑎)

𝑎𝑎 ∈ ℝ  𝑛𝑛 = 2𝑘𝑘 − 1, 𝑘𝑘 ∈ ℕ: √𝑎𝑎𝑛𝑛 = 𝑏𝑏 ⇔ 𝑏𝑏𝑛𝑛 = 𝑎𝑎

𝑎𝑎 ∈ [−1,1]: 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑛𝑛 𝑎𝑎 = 𝑏𝑏 ⇔ (𝑏𝑏 ∈ [−𝜋𝜋2 ,
𝜋𝜋
2]  ∧  𝑎𝑎𝑎𝑎𝑛𝑛 𝑏𝑏 = 𝑎𝑎)
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𝑎𝑎 ∈ [−1,1]: 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎 = 𝑏𝑏 ⇔ (𝑏𝑏 ∈ [0, 𝜋𝜋]  ∧  𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏 = 𝑎𝑎)

𝑓𝑓: ℝ → [−1,1], 𝑓𝑓(𝑥𝑥) = 𝑎𝑎𝑠𝑠𝑠𝑠 𝑥𝑥

2𝜋𝜋 2𝜋𝜋
∀𝑥𝑥 ∈ ℝ: 𝑎𝑎𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑎𝑎𝑠𝑠𝑠𝑠 (𝑥𝑥 + 2𝜋𝜋),

𝑎𝑎𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑎𝑎𝑠𝑠𝑠𝑠 (𝑥𝑥 + 𝑘𝑘. 2𝜋𝜋) 𝑘𝑘 ∈ ℤ

𝑎𝑎𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑏𝑏 𝑏𝑏 ∈ [−1,1]
𝑏𝑏

𝑦𝑦 = 𝑏𝑏
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𝑎𝑎 ∈ [−1,1]: 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎 = 𝑏𝑏 ⇔ (𝑏𝑏 ∈ [0, 𝜋𝜋]  ∧  𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏 = 𝑎𝑎)

𝑓𝑓: ℝ → [−1,1], 𝑓𝑓(𝑥𝑥) = 𝑎𝑎𝑠𝑠𝑠𝑠 𝑥𝑥

2𝜋𝜋 2𝜋𝜋
∀𝑥𝑥 ∈ ℝ: 𝑎𝑎𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑎𝑎𝑠𝑠𝑠𝑠 (𝑥𝑥 + 2𝜋𝜋),

𝑎𝑎𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑎𝑎𝑠𝑠𝑠𝑠 (𝑥𝑥 + 𝑘𝑘. 2𝜋𝜋) 𝑘𝑘 ∈ ℤ

𝑎𝑎𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑏𝑏 𝑏𝑏 ∈ [−1,1]
𝑏𝑏

𝑦𝑦 = 𝑏𝑏

 

𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑏𝑏 𝑏𝑏 ∈ [−1,1]

𝑓𝑓(𝑥𝑥) = 𝑏𝑏 → 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑏𝑏 ↔

{
𝑠𝑠𝑠𝑠 0 < 𝑏𝑏 < 1: 𝑥𝑥 = (𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑏𝑏 + 2𝑘𝑘𝑘𝑘)  ∨ (𝑥𝑥 = 𝑘𝑘 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑏𝑏 + 2𝑘𝑘𝑘𝑘), 𝑎𝑎𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ 

𝑠𝑠𝑠𝑠 − 1 < 𝑏𝑏 < 0: 𝑥𝑥 = (2𝑘𝑘 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑏𝑏 + 2𝑘𝑘𝑘𝑘) ∨ (𝑥𝑥 = 𝑘𝑘 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑏𝑏 + 2𝑘𝑘𝑘𝑘) 𝑎𝑎𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ
𝑠𝑠𝑠𝑠 𝑏𝑏 = 0 ∨ 𝑏𝑏 = 1: 𝑥𝑥 = (𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑏𝑏 + 2𝑘𝑘𝑘𝑘) 𝑎𝑎𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ

𝑠𝑠𝑠𝑠 𝑏𝑏 = −1: (𝑥𝑥 = 𝑘𝑘 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑏𝑏 + 2𝑘𝑘𝑘𝑘) 𝑎𝑎𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ

𝐶𝐶1 = [− 𝜋𝜋
2 , 𝜋𝜋

2] 𝐶𝐶2 = [𝜋𝜋
2 , 3𝜋𝜋

2 ] 𝐶𝐶3 = [− 3𝜋𝜋
2 , − 𝜋𝜋

2]

𝑓𝑓1: [− 𝜋𝜋
2 , 𝜋𝜋

2] → ℝ, 𝑓𝑓1(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 𝑓𝑓2: [𝜋𝜋
2 , 3𝜋𝜋

2 ] → ℝ, 𝑓𝑓2(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

𝑓𝑓3: [− 3𝜋𝜋
2 , − 𝜋𝜋

2] → ℝ, 𝑓𝑓3(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
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𝐶𝐶 = [− 𝜋𝜋
2 , 𝜋𝜋

2]

𝑔𝑔: [− 𝜋𝜋
2 , 𝜋𝜋

2] → [−1,1], 𝑔𝑔(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

ℝ ℝ

𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠

𝑔𝑔−1: [−1,1] → [− 𝜋𝜋
2 , 𝜋𝜋

2] , 𝑔𝑔−1(𝑥𝑥) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

𝑔𝑔 𝑔𝑔−1 𝑔𝑔𝑔𝑔𝑔𝑔−1 𝑔𝑔−1𝑔𝑔𝑔𝑔

𝑔𝑔−1𝑔𝑔𝑔𝑔: [− 𝜋𝜋
2 , 𝜋𝜋

2] → [− 𝜋𝜋
2 , 𝜋𝜋

2] , 𝑔𝑔−1𝑔𝑔𝑔𝑔(𝑥𝑥) = 𝑔𝑔−1(𝑔𝑔(𝑥𝑥)) = 𝑔𝑔−1(𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥)

= 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥) =⏟
(2)

𝑥𝑥

𝑔𝑔𝑔𝑔𝑔𝑔−1: [−1,1] → [−1,1], 𝑔𝑔𝑔𝑔𝑔𝑔−1(𝑥𝑥) = 𝑔𝑔(𝑔𝑔−1(𝑥𝑥)) = 𝑔𝑔(𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥)
= 𝑠𝑠𝑠𝑠𝑠𝑠 (𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥) =⏟

(2)
𝑥𝑥

𝑠𝑠𝑠𝑠𝑠𝑠−1

𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥) = 𝑥𝑥 − 𝜋𝜋
2 ≤ 𝑥𝑥 ≤ 𝜋𝜋

2
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𝐶𝐶 = [− 𝜋𝜋
2 , 𝜋𝜋

2]

𝑔𝑔: [− 𝜋𝜋
2 , 𝜋𝜋

2] → [−1,1], 𝑔𝑔(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

ℝ ℝ

𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠

𝑔𝑔−1: [−1,1] → [− 𝜋𝜋
2 , 𝜋𝜋

2] , 𝑔𝑔−1(𝑥𝑥) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

𝑔𝑔 𝑔𝑔−1 𝑔𝑔𝑔𝑔𝑔𝑔−1 𝑔𝑔−1𝑔𝑔𝑔𝑔

𝑔𝑔−1𝑔𝑔𝑔𝑔: [− 𝜋𝜋
2 , 𝜋𝜋

2] → [− 𝜋𝜋
2 , 𝜋𝜋

2] , 𝑔𝑔−1𝑔𝑔𝑔𝑔(𝑥𝑥) = 𝑔𝑔−1(𝑔𝑔(𝑥𝑥)) = 𝑔𝑔−1(𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥)

= 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥) =⏟
(2)

𝑥𝑥

𝑔𝑔𝑔𝑔𝑔𝑔−1: [−1,1] → [−1,1], 𝑔𝑔𝑔𝑔𝑔𝑔−1(𝑥𝑥) = 𝑔𝑔(𝑔𝑔−1(𝑥𝑥)) = 𝑔𝑔(𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥)
= 𝑠𝑠𝑠𝑠𝑠𝑠 (𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥) =⏟

(2)
𝑥𝑥

𝑠𝑠𝑠𝑠𝑠𝑠−1

𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥) = 𝑥𝑥 − 𝜋𝜋
2 ≤ 𝑥𝑥 ≤ 𝜋𝜋

2

𝑥𝑥 = 𝜋𝜋
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑎𝑎𝑎𝑎𝑎𝑎 𝜋𝜋) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎(0) = 0 ≠ 𝜋𝜋

𝑎𝑎𝑎𝑎𝑎𝑎 (𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑥𝑥) = 𝑥𝑥 −1 ≤ 𝑥𝑥 ≤ 1

𝑥𝑥 = 2
𝑎𝑎𝑎𝑎𝑎𝑎 (𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 2)

𝑔𝑔 𝑔𝑔−1

𝑦𝑦 = 𝑥𝑥

𝑔𝑔 (𝑎𝑎; 𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎)
𝑔𝑔−1 (𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎; 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎)) = (𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎; 𝑎𝑎)

𝑎𝑎 𝑎𝑎−𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎
𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎−𝑎𝑎 = −1

𝑎𝑎: 𝑦𝑦 = −1(𝑥𝑥 − 𝑎𝑎) + 𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎
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• 𝑟𝑟 ℎ(𝑥𝑥) = 𝑥𝑥

• 𝑔𝑔
𝑔𝑔−1 𝑃𝑃 = (𝑎𝑎+𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎

2 ; 𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎+𝑎𝑎
2 )

ℎ

𝑔𝑔−1

𝑔𝑔
ℎ(𝑥𝑥) = 𝑥𝑥

𝑦𝑦 = 𝑥𝑥

𝑃𝑃 = (𝑎𝑎; 𝑏𝑏)
𝑄𝑄𝑃𝑃 𝑥𝑥

𝑄𝑄 = (1; 0) 𝑥𝑥 
𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑏𝑏

𝑥𝑥 > 0 𝑥𝑥 < 0

𝑥𝑥

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
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• 𝑟𝑟 ℎ(𝑥𝑥) = 𝑥𝑥

• 𝑔𝑔
𝑔𝑔−1 𝑃𝑃 = (𝑎𝑎+𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎

2 ; 𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎+𝑎𝑎
2 )

ℎ

𝑔𝑔−1

𝑔𝑔
ℎ(𝑥𝑥) = 𝑥𝑥

𝑦𝑦 = 𝑥𝑥

𝑃𝑃 = (𝑎𝑎; 𝑏𝑏)
𝑄𝑄𝑃𝑃 𝑥𝑥

𝑄𝑄 = (1; 0) 𝑥𝑥 
𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑏𝑏

𝑥𝑥 > 0 𝑥𝑥 < 0

𝑥𝑥

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

La resolución de ecuaciones 

𝑥𝑥 ∈ ℝ

𝑥𝑥2 = 49

∀𝑎𝑎 ∈ ℝ≥0, ∀𝑏𝑏 ∈ ℝ≥0:  𝑎𝑎 = 𝑏𝑏 →
√𝑎𝑎 = √𝑏𝑏

𝑥𝑥2 = 49

√𝑥𝑥2 = √49
√49 = 7

∀𝑥𝑥 ∈ ℝ: √𝑥𝑥2 = |𝑥𝑥|

|𝑥𝑥| = 7

𝑥𝑥 = 7 𝑥𝑥 = −7

𝑥𝑥 = 7 ∨  𝑥𝑥 = −7
𝑆𝑆 = {7, −7}

𝑥𝑥2𝑛𝑛 =
𝑎𝑎 𝑎𝑎 ∈ ℝ≥0, 𝑛𝑛 ∈ ℕ
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cos 𝑥𝑥 = 0,5

𝑥𝑥
∀𝑎𝑎 ∈ [−1,1], ∀𝑏𝑏 ∈ [−1,1]: 𝑎𝑎 =

𝑏𝑏 → 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏

cos 𝑥𝑥 = 0,5
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (cos 𝑥𝑥) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 0,5

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 0,5 = 1
3 𝜋𝜋 1

3 𝜋𝜋
[0, 𝜋𝜋] 0,5

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (cos 𝑥𝑥) = 𝑥𝑥 + 2𝑘𝑘𝜋𝜋 ∨
 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (cos 𝑥𝑥) = 2𝜋𝜋 − 𝑥𝑥 + 2𝑘𝑘𝜋𝜋 𝑘𝑘 ∈ ℤ

𝑥𝑥 + 2𝑘𝑘𝜋𝜋 = 1
3 𝜋𝜋 ∨  2𝜋𝜋 − 𝑥𝑥 + 2𝑘𝑘𝜋𝜋 = 1

3 𝜋𝜋

𝑥𝑥 = 1
3 𝜋𝜋 − 2𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋

−2𝑘𝑘𝜋𝜋 2𝑘𝑘𝜋𝜋
𝑘𝑘 ∈ ℤ

𝑥𝑥 = 1
3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋

𝑆𝑆 = {𝑥𝑥/ 𝑥𝑥 =  1
3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨ 𝑥𝑥 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, con 𝑘𝑘 ∈ ℤ}

cos 𝑥𝑥 = 𝑎𝑎  𝑎𝑎𝑠𝑠𝑛𝑛 𝑥𝑥 = 𝑎𝑎 𝑎𝑎 ∈ [−1,1]
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cos 𝑥𝑥 = 0,5

𝑥𝑥
∀𝑎𝑎 ∈ [−1,1], ∀𝑏𝑏 ∈ [−1,1]: 𝑎𝑎 =

𝑏𝑏 → 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏

cos 𝑥𝑥 = 0,5
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (cos 𝑥𝑥) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 0,5

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 0,5 = 1
3 𝜋𝜋 1

3 𝜋𝜋
[0, 𝜋𝜋] 0,5

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (cos 𝑥𝑥) = 𝑥𝑥 + 2𝑘𝑘𝜋𝜋 ∨
 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (cos 𝑥𝑥) = 2𝜋𝜋 − 𝑥𝑥 + 2𝑘𝑘𝜋𝜋 𝑘𝑘 ∈ ℤ

𝑥𝑥 + 2𝑘𝑘𝜋𝜋 = 1
3 𝜋𝜋 ∨  2𝜋𝜋 − 𝑥𝑥 + 2𝑘𝑘𝜋𝜋 = 1

3 𝜋𝜋

𝑥𝑥 = 1
3 𝜋𝜋 − 2𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋

−2𝑘𝑘𝜋𝜋 2𝑘𝑘𝜋𝜋
𝑘𝑘 ∈ ℤ

𝑥𝑥 = 1
3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋

𝑆𝑆 = {𝑥𝑥/ 𝑥𝑥 =  1
3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨ 𝑥𝑥 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, con 𝑘𝑘 ∈ ℤ}

cos 𝑥𝑥 = 𝑎𝑎  𝑎𝑎𝑠𝑠𝑛𝑛 𝑥𝑥 = 𝑎𝑎 𝑎𝑎 ∈ [−1,1]

Inyectividad 

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵 ↔  ∀𝑥𝑥1 ∈ 𝐴𝐴, ∀𝑥𝑥2 ∈ 𝐴𝐴: (𝑥𝑥1 ≠ 𝑥𝑥2  → 𝑓𝑓(𝑥𝑥1) ≠ 𝑓𝑓(𝑥𝑥2))

𝑝𝑝 → 𝑞𝑞 ⟺ ~𝑞𝑞 → ~𝑝𝑝

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵 ↔  ∀𝑥𝑥1 ∈ 𝐴𝐴, ∀𝑥𝑥2 ∈ 𝐴𝐴: (𝑓𝑓(𝑥𝑥1) = 𝑓𝑓(𝑥𝑥2) → 𝑥𝑥1 = 𝑥𝑥2)

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 2. (𝑥𝑥 + 1)2 − 3

∀𝑥𝑥1 ∈ ℝ, ∀𝑥𝑥2 ∈ ℝ: 𝑓𝑓(𝑥𝑥1) = 𝑓𝑓(𝑥𝑥2) → 2. (𝑥𝑥1 + 1)2 − 3 = 2. (𝑥𝑥2 + 1)2 − 3

𝑥𝑥1 = 𝑥𝑥2
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→ 2. (𝑥𝑥1 + 1)2 = 2. (𝑥𝑥2 + 1)2

→ (𝑥𝑥1 + 1)2 = (𝑥𝑥2 + 1)2

→ √(𝑥𝑥1 + 1)2 = √(𝑥𝑥2 + 1)2

𝑥𝑥1 + 1 = 𝑥𝑥2 + 1
√(𝑥𝑥1 + 1)2 = 𝑥𝑥1 + 1 𝑥𝑥1 ∈ ℝ

𝑥𝑥1 = −2, 𝑥𝑥2 = 0 ∶ √(−2 + 1)2⏟        
1

= √(0 + 1)2⏟      
1

−2 + 1 ≠ 0 + 1

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵 ↔ ∃𝑥𝑥1 ∈ 𝐴𝐴, ∃𝑥𝑥2 ∈ 𝐴𝐴: (𝑥𝑥1 ≠ 𝑥𝑥2  ∧ 𝑓𝑓(𝑥𝑥1) = 𝑓𝑓(𝑥𝑥2))

∀𝑎𝑎, ∀𝑏𝑏: (𝑝𝑝 → 𝑞𝑞)

~(𝑝𝑝 → 𝑞𝑞) ⟺ 𝑝𝑝 ∧ ~𝑞𝑞

∼ [∀𝑎𝑎, ∀𝑏𝑏: (𝑝𝑝 → 𝑞𝑞)] ↔ ∃𝑎𝑎, ∃𝑏𝑏: (𝑝𝑝 ∧ ~𝑞𝑞)

∃ − 2 ∈ ℝ ∧ ∃0 ∈ ℝ: (−2 ≠ 0 ) ∧ (2. (−2 + 1)2⏟      
1

− 3 = 2. (0 + 1)2⏟    
1

− 3)
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→ 2. (𝑥𝑥1 + 1)2 = 2. (𝑥𝑥2 + 1)2

→ (𝑥𝑥1 + 1)2 = (𝑥𝑥2 + 1)2

→ √(𝑥𝑥1 + 1)2 = √(𝑥𝑥2 + 1)2

𝑥𝑥1 + 1 = 𝑥𝑥2 + 1
√(𝑥𝑥1 + 1)2 = 𝑥𝑥1 + 1 𝑥𝑥1 ∈ ℝ

𝑥𝑥1 = −2, 𝑥𝑥2 = 0 ∶ √(−2 + 1)2⏟        
1

= √(0 + 1)2⏟      
1

−2 + 1 ≠ 0 + 1

𝑓𝑓: 𝐴𝐴 → 𝐵𝐵 ↔ ∃𝑥𝑥1 ∈ 𝐴𝐴, ∃𝑥𝑥2 ∈ 𝐴𝐴: (𝑥𝑥1 ≠ 𝑥𝑥2  ∧ 𝑓𝑓(𝑥𝑥1) = 𝑓𝑓(𝑥𝑥2))

∀𝑎𝑎, ∀𝑏𝑏: (𝑝𝑝 → 𝑞𝑞)

~(𝑝𝑝 → 𝑞𝑞) ⟺ 𝑝𝑝 ∧ ~𝑞𝑞

∼ [∀𝑎𝑎, ∀𝑏𝑏: (𝑝𝑝 → 𝑞𝑞)] ↔ ∃𝑎𝑎, ∃𝑏𝑏: (𝑝𝑝 ∧ ~𝑞𝑞)

∃ − 2 ∈ ℝ ∧ ∃0 ∈ ℝ: (−2 ≠ 0 ) ∧ (2. (−2 + 1)2⏟      
1

− 3 = 2. (0 + 1)2⏟    
1

− 3)

Definiciones de radicación en distintos textos 

𝑛𝑛
𝑎𝑎 𝑏𝑏

𝑏𝑏 √𝑎𝑎𝑛𝑛

𝑛𝑛 ∈ ℕ 𝑎𝑎 ∈ ℝ 𝑏𝑏 = √𝑎𝑎𝑛𝑛  𝑏𝑏 𝑛𝑛 = 𝑎𝑎

𝑛𝑛
𝑎𝑎 𝑏𝑏

1
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𝑏𝑏 √𝑎𝑎𝑛𝑛

𝑛𝑛 ∈ ℕ>0 𝑎𝑎 ∈ ℝ (𝑏𝑏 ≥ 0 ∧ 𝑏𝑏 = √𝑎𝑎𝑛𝑛 ) 𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√𝑎𝑎𝑛𝑛 = 𝑏𝑏 ↔ { 𝑏𝑏𝑛𝑛 = 𝑎𝑎                     𝑠𝑠𝑠𝑠 𝑛𝑛 ∈ ℕ e impar
𝑏𝑏 ≥ 0 ∧  𝑏𝑏𝑛𝑛 = 𝑎𝑎    𝑠𝑠𝑠𝑠 𝑛𝑛 ∈ ℕ>0 y par 

𝑎𝑎 ∈ ℚ≥0, 𝑛𝑛 ∈ ℕ≥2 𝑏𝑏 √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 =  𝑎𝑎

• 

• 

√9 = 3 ↔ 32 = 9 √9 = −3 ↔ (−3)2 = 9
• 

• 
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𝑏𝑏 √𝑎𝑎𝑛𝑛

𝑛𝑛 ∈ ℕ>0 𝑎𝑎 ∈ ℝ (𝑏𝑏 ≥ 0 ∧ 𝑏𝑏 = √𝑎𝑎𝑛𝑛 ) 𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√𝑎𝑎𝑛𝑛 = 𝑏𝑏 ↔ { 𝑏𝑏𝑛𝑛 = 𝑎𝑎                     𝑠𝑠𝑠𝑠 𝑛𝑛 ∈ ℕ e impar
𝑏𝑏 ≥ 0 ∧  𝑏𝑏𝑛𝑛 = 𝑎𝑎    𝑠𝑠𝑠𝑠 𝑛𝑛 ∈ ℕ>0 y par 

𝑎𝑎 ∈ ℚ≥0, 𝑛𝑛 ∈ ℕ≥2 𝑏𝑏 √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 =  𝑎𝑎

• 

• 

√9 = 3 ↔ 32 = 9 √9 = −3 ↔ (−3)2 = 9
• 

• 

𝑎𝑎 ∈ ℝ, 𝑛𝑛 ∈ ℕ>0 √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√164 2 −2
24 = 16 (−2)4 = 16

• 

• 
√31 = 3 31 = 3

• 

𝑎𝑎 ∈ ℝ, 𝑛𝑛 ∈ ℕ>1 𝑛𝑛 √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 =  𝑎𝑎
𝑛𝑛 √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 =  𝑎𝑎 𝑎𝑎 ≥ 0

• 

• 

• 
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𝑛𝑛 ∈ ℕ √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√16 = 4 42 = 16

• 𝑎𝑎
√−16 =

• 

• 

• 

𝑎𝑎 ∈ ℝ>0: √𝑎𝑎 = 𝑏𝑏 ⟺ 𝑏𝑏 ≥ 0 𝑦𝑦 𝑏𝑏2 = 𝑎𝑎

𝑎𝑎 ∈ ℝ: √𝑎𝑎3 = 𝑏𝑏 ⟺ 𝑏𝑏3 = 𝑎𝑎

𝑎𝑎 ∈ ℝ>0: √𝑎𝑎4 = 𝑏𝑏 ⟺ 𝑏𝑏 ≥ 0 𝑦𝑦 𝑏𝑏4 = 𝑎𝑎

• √25 = 5
√25 = −5 (−5)2 = 25

• 

• 
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𝑛𝑛 ∈ ℕ √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√16 = 4 42 = 16

• 𝑎𝑎
√−16 =

• 

• 

• 

𝑎𝑎 ∈ ℝ>0: √𝑎𝑎 = 𝑏𝑏 ⟺ 𝑏𝑏 ≥ 0 𝑦𝑦 𝑏𝑏2 = 𝑎𝑎

𝑎𝑎 ∈ ℝ: √𝑎𝑎3 = 𝑏𝑏 ⟺ 𝑏𝑏3 = 𝑎𝑎

𝑎𝑎 ∈ ℝ>0: √𝑎𝑎4 = 𝑏𝑏 ⟺ 𝑏𝑏 ≥ 0 𝑦𝑦 𝑏𝑏4 = 𝑎𝑎

• √25 = 5
√25 = −5 (−5)2 = 25

• 

• 

• 

• 
𝑎𝑎 = 0

• 

𝑎𝑎 ∈ ℝ, 𝑛𝑛 ∈ ℕ≥2 √𝑎𝑎𝑛𝑛 𝑏𝑏  𝑏𝑏𝑛𝑛 = 𝑎𝑎
√𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏𝑛𝑛 =  𝑎𝑎

√16 = 4, 42 = 16

𝑎𝑎𝑚𝑚 = (−𝑎𝑎)𝑚𝑚 𝑚𝑚
𝑎𝑎 < 0

𝑎𝑎 > 0 √𝑎𝑎𝑛𝑛

𝑏𝑏 −𝑏𝑏
𝑎𝑎 ∈ ℝ>0, 𝑚𝑚 ∈ ℕ

𝑚𝑚 √𝑎𝑎𝑚𝑚 𝑏𝑏  𝑏𝑏𝑛𝑛 =  𝑎𝑎

√16 = 4
√16 = ±4

• 

• 
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• 𝑎𝑎 = 0

• 

𝑛𝑛 ∈ ℕ √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√814 = 3 34 = 81

• 𝑎𝑎
• 

√814

−3 (−3)4 = 81
√814 = −3

• 

 𝑛𝑛 ∈ ℕ √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√(𝑎𝑎)𝑛𝑛𝑛𝑛 = 𝑎𝑎 𝑎𝑎 √(𝑎𝑎)𝑛𝑛𝑛𝑛 = |𝑎𝑎|
𝑎𝑎
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• 𝑎𝑎 = 0

• 

𝑛𝑛 ∈ ℕ √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√814 = 3 34 = 81

• 𝑎𝑎
• 

√814

−3 (−3)4 = 81
√814 = −3

• 

 𝑛𝑛 ∈ ℕ √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√(𝑎𝑎)𝑛𝑛𝑛𝑛 = 𝑎𝑎 𝑎𝑎 √(𝑎𝑎)𝑛𝑛𝑛𝑛 = |𝑎𝑎|
𝑎𝑎

• 𝑎𝑎
• 

• 
√16 = ± 4

√16 = |4| = 4
• 

𝑎𝑎 ∈ ℝ, 𝑛𝑛 ∈ ℕ √𝑎𝑎𝑛𝑛 = 𝑏𝑏  𝑏𝑏 𝑛𝑛 = 𝑎𝑎

√𝑎𝑎1 = 𝑎𝑎 𝑎𝑎
𝑎𝑎 = 1 𝑎𝑎 = 0 √1𝑛𝑛 = 1 √0𝑛𝑛 = 0

√4
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• 

√1𝑛𝑛 √𝑎𝑎1 = 𝑎𝑎

• 

• 

√𝑎𝑎𝑛𝑛 = 𝑏𝑏 ⇔ 𝑏𝑏𝑛𝑛 = 𝑎𝑎
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• 

√1𝑛𝑛 √𝑎𝑎1 = 𝑎𝑎

• 

• 

√𝑎𝑎𝑛𝑛 = 𝑏𝑏 ⇔ 𝑏𝑏𝑛𝑛 = 𝑎𝑎

• 

• 

• 

√𝑎𝑎𝑛𝑛 = 𝑏𝑏 ⇔ 𝑏𝑏𝑛𝑛 = 𝑎𝑎

±√4 = ±2 +√4 = 2

• 

• 
√

±√
• 
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𝑎𝑎 ∈ ℝ, 𝑛𝑛 ∈ ℕ≥1: √𝑎𝑎𝑛𝑛 = 𝑥𝑥  𝑠𝑠𝑠𝑠  𝑥𝑥𝑛𝑛 = 𝑎𝑎

√16
±√16 ±4

• 1
• 11

𝑎𝑎 ∈ ℝ, 𝑛𝑛 ∈ ℕ≥1: √𝑎𝑎𝑛𝑛 = 𝑥𝑥 ⟺  𝑥𝑥𝑛𝑛 = 𝑎𝑎

√25 = ±5 +5

√𝑎𝑎𝑛𝑛

√𝑥𝑥2 = { 𝑥𝑥 𝑠𝑠𝑠𝑠 𝑥𝑥 ≥ 0
−𝑥𝑥 𝑠𝑠𝑠𝑠 𝑥𝑥 < 0
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𝑎𝑎 ∈ ℝ, 𝑛𝑛 ∈ ℕ≥1: √𝑎𝑎𝑛𝑛 = 𝑥𝑥  𝑠𝑠𝑠𝑠  𝑥𝑥𝑛𝑛 = 𝑎𝑎

√16
±√16 ±4

• 1
• 11

𝑎𝑎 ∈ ℝ, 𝑛𝑛 ∈ ℕ≥1: √𝑎𝑎𝑛𝑛 = 𝑥𝑥 ⟺  𝑥𝑥𝑛𝑛 = 𝑎𝑎

√25 = ±5 +5

√𝑎𝑎𝑛𝑛

√𝑥𝑥2 = { 𝑥𝑥 𝑠𝑠𝑠𝑠 𝑥𝑥 ≥ 0
−𝑥𝑥 𝑠𝑠𝑠𝑠 𝑥𝑥 < 0

• 

• 1
• 

Análisis de definiciones propuestas de radicación 

√𝑎𝑎𝑛𝑛 = 𝑏𝑏 ↔ 𝑏𝑏𝑛𝑛 = 𝑎𝑎

√100
10 102 = 100

−10 (−10 )2 = 100
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√100 = 10 √100 = −10
√100 = ±10

±

• √

√83 = 2 √100 = ±10
• 

𝑎𝑎 ∈ ℝ, 𝑏𝑏 ∈ ℝ, 𝑐𝑐 ∈ ℝ: (𝑎𝑎 = 𝑏𝑏 ∧ 𝑎𝑎 = 𝑐𝑐) → 𝑏𝑏 = 𝑐𝑐
√100 = 10 √100 = −10

10 − 10

∀𝑎𝑎 ∈ ℝ: √𝑎𝑎2 = |𝑎𝑎|

√52 = |5| = 5

√52 = √25 = ±5
• 

𝑓𝑓: [0, +∞) → ℝ, 𝑓𝑓(𝑥𝑥) = √𝑥𝑥 𝑓𝑓(4)
2 −2

• 
𝑔𝑔
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√100 = 10 √100 = −10
√100 = ±10

±

• √

√83 = 2 √100 = ±10
• 

𝑎𝑎 ∈ ℝ, 𝑏𝑏 ∈ ℝ, 𝑐𝑐 ∈ ℝ: (𝑎𝑎 = 𝑏𝑏 ∧ 𝑎𝑎 = 𝑐𝑐) → 𝑏𝑏 = 𝑐𝑐
√100 = 10 √100 = −10

10 − 10

∀𝑎𝑎 ∈ ℝ: √𝑎𝑎2 = |𝑎𝑎|

√52 = |5| = 5

√52 = √25 = ±5
• 

𝑓𝑓: [0, +∞) → ℝ, 𝑓𝑓(𝑥𝑥) = √𝑥𝑥 𝑓𝑓(4)
2 −2

• 
𝑔𝑔

64 8 −8
𝑥𝑥2 = 64 𝑔𝑔−1(64) =

√64 = 8 ±8

Análisis de resoluciones de las ecuaciones 

𝑥𝑥2 = 49
𝑥𝑥2 = 49

𝑥𝑥 = √49
𝑥𝑥 = 7 ó 𝑥𝑥 =  −7
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∀𝑎𝑎 ∈ ℝ, ∀𝑏𝑏 ∈ ℝ: 𝑎𝑎2 = 𝑏𝑏2 → 𝑎𝑎 =  𝑏𝑏
42 = (−4)2 4  − 4

∀𝑎𝑎 ∈ ℝ, ∀𝑏𝑏 ∈ ℝ: 𝑎𝑎2 = 𝑏𝑏2 → |𝑎𝑎| =  |𝑏𝑏|

𝑥𝑥2 = 16 ↔ √𝑥𝑥2 = √16  ↔
|𝑥𝑥| = 4 ↔ 𝑥𝑥 = 4 ∨ 𝑥𝑥 = −4

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = |𝑥𝑥| 𝑔𝑔: ℝ → ℝ, 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2
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∀𝑎𝑎 ∈ ℝ, ∀𝑏𝑏 ∈ ℝ: 𝑎𝑎2 = 𝑏𝑏2 → 𝑎𝑎 =  𝑏𝑏
42 = (−4)2 4  − 4

∀𝑎𝑎 ∈ ℝ, ∀𝑏𝑏 ∈ ℝ: 𝑎𝑎2 = 𝑏𝑏2 → |𝑎𝑎| =  |𝑏𝑏|

𝑥𝑥2 = 16 ↔ √𝑥𝑥2 = √16  ↔
|𝑥𝑥| = 4 ↔ 𝑥𝑥 = 4 ∨ 𝑥𝑥 = −4

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = |𝑥𝑥| 𝑔𝑔: ℝ → ℝ, 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2

𝑥𝑥2 = 49

49 7 −7

𝑥𝑥2 = 49
𝑥𝑥 = 7  o  𝑥𝑥 = −7

𝑆𝑆 = {7, −7}
 

√49
𝑥𝑥2 = 49

𝑥𝑥2 = 11

11 √11 −√11

𝑥𝑥2 = 11
𝑥𝑥 = √11 ó 𝑥𝑥 = −√11

𝑆𝑆 = {√11, −√11}
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√1 − 3
4 +

1
5 − √16. √64

√64

+√

+𝑎𝑎 𝑎𝑎
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√1 − 3
4 +

1
5 − √16. √64

√64

+√

+𝑎𝑎 𝑎𝑎

𝑥𝑥2 = 49

cos 𝑥𝑥 = 1
2

𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 1
2 𝑥𝑥 = 1

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨ 𝑥𝑥 = 5
3 𝜋𝜋 +

2𝑘𝑘𝜋𝜋, 𝑎𝑎𝑎𝑎𝑐𝑐 𝑘𝑘 ∈ ℤ

cos (1
3 𝜋𝜋) = 1

2  cos (5
3 𝜋𝜋) = 1

2 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 1
2 =

1
3 𝜋𝜋 1

2
cos 𝑥𝑥 = 1

2
0,5

cos 𝑥𝑥 = 1
2

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (cos 𝑥𝑥) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 1
2 𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 1

2
𝑥𝑥 = 1

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨ 𝑥𝑥 = 5
3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, 𝑎𝑎𝑎𝑎𝑐𝑐 𝑘𝑘 ∈ ℤ

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎(cos 𝑥𝑥) = 𝑥𝑥

𝑥𝑥2 = 49
cos 𝑥𝑥 = 1

2
1
2
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• 
0,5

• 
𝐴𝐴 𝐵𝐵

• 𝑥𝑥
(1; 0)

𝐴𝐴
𝜋𝜋
3

 (1; 0) 𝐵𝐵

5𝜋𝜋
3

𝐴𝐴
𝐵𝐵

cos 𝑥𝑥 = 0,5
𝑥𝑥 = 1/3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ó 𝑥𝑥 = 5/3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, 𝑐𝑐𝑐𝑐𝑐𝑐 𝑘𝑘 ∈ ℤ 

                𝑆𝑆 = {𝑥𝑥 / 𝑥𝑥 = 1/3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨ 𝑥𝑥 = 5/3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, 𝑐𝑐𝑐𝑐𝑐𝑐 𝑘𝑘 ∈ ℤ}

𝑥𝑥 = 1
3 𝜋𝜋

𝑥𝑥 = 5
3 𝜋𝜋

48

Procesos inversos de funciones no inyectivas



• 
0,5

• 
𝐴𝐴 𝐵𝐵

• 𝑥𝑥
(1; 0)

𝐴𝐴
𝜋𝜋
3

 (1; 0) 𝐵𝐵

5𝜋𝜋
3

𝐴𝐴
𝐵𝐵

cos 𝑥𝑥 = 0,5
𝑥𝑥 = 1/3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ó 𝑥𝑥 = 5/3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, 𝑐𝑐𝑐𝑐𝑐𝑐 𝑘𝑘 ∈ ℤ 

                𝑆𝑆 = {𝑥𝑥 / 𝑥𝑥 = 1/3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨ 𝑥𝑥 = 5/3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, 𝑐𝑐𝑐𝑐𝑐𝑐 𝑘𝑘 ∈ ℤ}

𝑥𝑥 = 1
3 𝜋𝜋

𝑥𝑥 = 5
3 𝜋𝜋

Reglas de los despejes por pasajes 

𝑥𝑥 = 1
3 𝜋𝜋 , asociado a A 

𝑥𝑥 = 5
3 𝜋𝜋, asociado a B 
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∀𝑎𝑎 ∈ ℝ≥0, ∀𝑏𝑏 ∈ ℝ≥0: 𝑎𝑎 =
𝑏𝑏 → √𝑎𝑎 = √𝑏𝑏 ∀𝑥𝑥 ∈ ℝ: √𝑥𝑥2 = |𝑥𝑥|

𝑥𝑥2 = −1

−1
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∀𝑎𝑎 ∈ ℝ≥0, ∀𝑏𝑏 ∈ ℝ≥0: 𝑎𝑎 =
𝑏𝑏 → √𝑎𝑎 = √𝑏𝑏 ∀𝑥𝑥 ∈ ℝ: √𝑥𝑥2 = |𝑥𝑥|

𝑥𝑥2 = −1

−1

Los procesos inversos de funciones no inyectivas: un obstáculo 

• 

• 

ℝ≥0
• 
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• 

• 

• 

• 

52

Procesos inversos de funciones no inyectivas



• 

• 

• 

• 

Algunas observaciones 

52 = 25 (−5)2 = 25
√25

±

𝑥𝑥 = −𝑏𝑏+√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎 𝑥𝑥 = −𝑏𝑏−√𝑏𝑏2−4𝑎𝑎𝑎𝑎

2𝑎𝑎

𝑥𝑥 = −𝑏𝑏±√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

𝑥𝑥 = 3  o  𝑥𝑥 =
−3 𝑥𝑥 = ±3

𝑥𝑥 = 3 y que 𝑥𝑥 = −3
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Idea 1: distintas resoluciones (correctas e incorrectas)  
de ecuaciones 

𝑥𝑥2 = 36

𝟏𝟏) 𝑥𝑥2 = 36 𝟐𝟐) 𝑥𝑥2 = 36 𝟑𝟑) 𝑥𝑥2 = 36

𝑥𝑥 = √36 𝑥𝑥 = √36 ó 𝑥𝑥 = −√36 √𝑥𝑥2 = √36

𝑥𝑥 = 6 ó 𝑥𝑥 = −6 𝑥𝑥 = 6 ó 𝑥𝑥 = −6 |𝑥𝑥| = 6

𝑥𝑥 = 6 ó 𝑥𝑥 = −6

𝟒𝟒)  𝑥𝑥2 = 36 𝟓𝟓)  𝑥𝑥2 = 36 𝟔𝟔) 𝑥𝑥2 = 36

𝑥𝑥 = √36 𝑥𝑥 = ±√36 𝑥𝑥2 − 36 = 0

𝑥𝑥 = 6 𝑥𝑥 = ±6 (𝑥𝑥 − 6). (𝑥𝑥 + 6) = 0

𝑥𝑥 − 6 = 0 ó 𝑥𝑥 + 6 = 0

𝑥𝑥 = 6 ó 𝑥𝑥 = −6

𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = − √3
2

𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (− √3
2 ) 𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (− √3

2 )

𝑥𝑥 = 5
3 𝜋𝜋 𝑥𝑥 = − 1

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (− √3
2 ) 𝑥𝑥 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ó 𝑥𝑥 = 4
3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥 = 5
3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 𝑥𝑥 = 4

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥3 = 8 𝑥𝑥4 = 81 𝑥𝑥5 = −32

√𝑥𝑥33 = √83 √𝑥𝑥44 = √814 √𝑥𝑥55 = √−325

|𝑥𝑥| = 2 |𝑥𝑥| = 3 𝑥𝑥 = −2

𝑥𝑥 = 2 ó 𝑥𝑥 = −2 𝑥𝑥 = 3 ó 𝑥𝑥 = −3 𝑆𝑆 = {−2}

𝑆𝑆 = {2, −2} 𝑆𝑆 = {3, −3}
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Idea 1: distintas resoluciones (correctas e incorrectas)  
de ecuaciones 

𝑥𝑥2 = 36

𝟏𝟏) 𝑥𝑥2 = 36 𝟐𝟐) 𝑥𝑥2 = 36 𝟑𝟑) 𝑥𝑥2 = 36

𝑥𝑥 = √36 𝑥𝑥 = √36 ó 𝑥𝑥 = −√36 √𝑥𝑥2 = √36

𝑥𝑥 = 6 ó 𝑥𝑥 = −6 𝑥𝑥 = 6 ó 𝑥𝑥 = −6 |𝑥𝑥| = 6

𝑥𝑥 = 6 ó 𝑥𝑥 = −6

𝟒𝟒)  𝑥𝑥2 = 36 𝟓𝟓)  𝑥𝑥2 = 36 𝟔𝟔) 𝑥𝑥2 = 36

𝑥𝑥 = √36 𝑥𝑥 = ±√36 𝑥𝑥2 − 36 = 0

𝑥𝑥 = 6 𝑥𝑥 = ±6 (𝑥𝑥 − 6). (𝑥𝑥 + 6) = 0

𝑥𝑥 − 6 = 0 ó 𝑥𝑥 + 6 = 0

𝑥𝑥 = 6 ó 𝑥𝑥 = −6

𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = − √3
2

𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (− √3
2 ) 𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (− √3

2 )

𝑥𝑥 = 5
3 𝜋𝜋 𝑥𝑥 = − 1

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 (− √3
2 ) 𝑥𝑥 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ó 𝑥𝑥 = 4
3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥 = 5
3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 𝑥𝑥 = 4

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥3 = 8 𝑥𝑥4 = 81 𝑥𝑥5 = −32

√𝑥𝑥33 = √83 √𝑥𝑥44 = √814 √𝑥𝑥55 = √−325

|𝑥𝑥| = 2 |𝑥𝑥| = 3 𝑥𝑥 = −2

𝑥𝑥 = 2 ó 𝑥𝑥 = −2 𝑥𝑥 = 3 ó 𝑥𝑥 = −3 𝑆𝑆 = {−2}

𝑆𝑆 = {2, −2} 𝑆𝑆 = {3, −3}
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Capítulo 3. Ideas para el tratamiento en las clases



• 

• 

• 

• 

• ±
• 

• 

• 

• 

• 

Idea 2: inversibilidad del cuadrado y la raíz cuadrada 

√𝑎𝑎2 𝑎𝑎 (√𝑎𝑎)2 𝑎𝑎
𝐴𝐴 ⊆ ℝ

𝐴𝐴

√𝑎𝑎2

𝑎𝑎 ∈ ℝ 𝑎𝑎
𝑎𝑎 ∈ ℝ≥0 ∀𝑎𝑎 ∈ ℝ: √𝑎𝑎2 = |𝑎𝑎|

√𝑎𝑎2 𝑎𝑎 ℝ≥0

(√𝑎𝑎)2 𝑎𝑎 ℝ≥0

𝑎𝑎 √𝑎𝑎2 = (√𝑎𝑎)2
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• 

• 

• 

• 

• ±
• 

• 

• 

• 

• 

Idea 2: inversibilidad del cuadrado y la raíz cuadrada 

√𝑎𝑎2 𝑎𝑎 (√𝑎𝑎)2 𝑎𝑎
𝐴𝐴 ⊆ ℝ

𝐴𝐴

√𝑎𝑎2

𝑎𝑎 ∈ ℝ 𝑎𝑎
𝑎𝑎 ∈ ℝ≥0 ∀𝑎𝑎 ∈ ℝ: √𝑎𝑎2 = |𝑎𝑎|

√𝑎𝑎2 𝑎𝑎 ℝ≥0

(√𝑎𝑎)2 𝑎𝑎 ℝ≥0

𝑎𝑎 √𝑎𝑎2 = (√𝑎𝑎)2

59

Capítulo 3. Ideas para el tratamiento en las clases



Idea 3: simplificación de expresiones del tipo √𝒂𝒂𝒏𝒏𝒏𝒏  

√𝑎𝑎22 = 𝑎𝑎 𝑎𝑎 ∈ ℝ
√𝑎𝑎33 = 𝑎𝑎 𝑎𝑎 ∈ ℝ
√𝑎𝑎22 = 𝑎𝑎 𝑎𝑎 ∈ ℝ+

√𝑎𝑎66 = 𝑎𝑎 𝑎𝑎 ∈ ℝ

Idea 4: interpretación gráfica de las ecuaciones cuadráticas  
y trigonométricas 

𝑓𝑓:ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 1
5 𝑥𝑥

2 𝑎𝑎 𝑏𝑏

𝑓𝑓:ℝ → ℝ
𝑓𝑓(𝑥𝑥) = 𝑎𝑎. 𝑥𝑥2 𝑎𝑎 ∈ ℝ>0

𝑦𝑦 = 4
𝐴𝐴 𝐵𝐵
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Idea 3: simplificación de expresiones del tipo √𝒂𝒂𝒏𝒏𝒏𝒏  

√𝑎𝑎22 = 𝑎𝑎 𝑎𝑎 ∈ ℝ
√𝑎𝑎33 = 𝑎𝑎 𝑎𝑎 ∈ ℝ
√𝑎𝑎22 = 𝑎𝑎 𝑎𝑎 ∈ ℝ+

√𝑎𝑎66 = 𝑎𝑎 𝑎𝑎 ∈ ℝ

Idea 4: interpretación gráfica de las ecuaciones cuadráticas  
y trigonométricas 

𝑓𝑓:ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 1
5 𝑥𝑥

2 𝑎𝑎 𝑏𝑏

𝑓𝑓:ℝ → ℝ
𝑓𝑓(𝑥𝑥) = 𝑎𝑎. 𝑥𝑥2 𝑎𝑎 ∈ ℝ>0

𝑦𝑦 = 4
𝐴𝐴 𝐵𝐵
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𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 3 cos(2𝑥𝑥)
𝑦𝑦 = 3

2 𝐴𝐴 𝐵𝐵 
𝐶𝐶

𝑎𝑎 = 5
𝑓𝑓(5) = 1

5 . 52 = 5
𝑏𝑏

𝑎𝑎

𝑓𝑓

𝐴𝐴

𝑓𝑓
𝑓𝑓 𝑎𝑎

(4; 8)
𝑓𝑓(𝑥𝑥) = 𝑎𝑎. 𝑥𝑥2 → 8 = 𝑎𝑎. 42 ↔ 𝑎𝑎 = 1

2

𝑓𝑓(𝑥𝑥) = 1
2 . 𝑥𝑥

2 → 4 = 1
2 . 𝑥𝑥

2 ↔ 𝑥𝑥 = ±2√2

𝐴𝐴 = (2√2; 4) 𝐵𝐵 = (−2√2; 4)

𝐴𝐴

Idea 5: otras funciones trigonométricas inversas 

ℝ
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𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 3 cos(2𝑥𝑥)
𝑦𝑦 = 3

2 𝐴𝐴 𝐵𝐵 
𝐶𝐶

𝑎𝑎 = 5
𝑓𝑓(5) = 1

5 . 52 = 5
𝑏𝑏

𝑎𝑎

𝑓𝑓

𝐴𝐴

𝑓𝑓
𝑓𝑓 𝑎𝑎

(4; 8)
𝑓𝑓(𝑥𝑥) = 𝑎𝑎. 𝑥𝑥2 → 8 = 𝑎𝑎. 42 ↔ 𝑎𝑎 = 1

2

𝑓𝑓(𝑥𝑥) = 1
2 . 𝑥𝑥

2 → 4 = 1
2 . 𝑥𝑥

2 ↔ 𝑥𝑥 = ±2√2

𝐴𝐴 = (2√2; 4) 𝐵𝐵 = (−2√2; 4)

𝐴𝐴

Idea 5: otras funciones trigonométricas inversas 

ℝ
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𝑥𝑥 = 1
2 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ

𝑥𝑥 = 3
2 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ

𝑥𝑥 = 𝜋𝜋
2 + 𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ 𝑓𝑓: ℝ − {𝑥𝑥 𝑥𝑥 =

𝜋𝜋
2 + 𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ} → ℝ, 𝑓𝑓(𝑥𝑥) = 𝑡𝑡𝑡𝑡 𝑥𝑥

 

𝜋𝜋

𝑔𝑔: (− 𝜋𝜋
2 , 𝜋𝜋

2) → ℝ, 𝑔𝑔(𝑥𝑥) = 𝑡𝑡𝑔𝑔 𝑥𝑥

𝑔𝑔−1: ℝ → (− 𝜋𝜋
2 , 𝜋𝜋

2) , 𝑔𝑔(𝑥𝑥) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑔𝑔 𝑥𝑥
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𝑥𝑥 = 1
2 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ

𝑥𝑥 = 3
2 𝜋𝜋 + 2𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ

𝑥𝑥 = 𝜋𝜋
2 + 𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ 𝑓𝑓: ℝ − {𝑥𝑥 𝑥𝑥 =

𝜋𝜋
2 + 𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ} → ℝ, 𝑓𝑓(𝑥𝑥) = 𝑡𝑡𝑡𝑡 𝑥𝑥

 

𝜋𝜋

𝑔𝑔: (− 𝜋𝜋
2 , 𝜋𝜋

2) → ℝ, 𝑔𝑔(𝑥𝑥) = 𝑡𝑡𝑔𝑔 𝑥𝑥

𝑔𝑔−1: ℝ → (− 𝜋𝜋
2 , 𝜋𝜋

2) , 𝑔𝑔(𝑥𝑥) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑔𝑔 𝑥𝑥
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Idea 6: conjunto solución de ecuaciones 

𝑥𝑥 = 𝑘𝑘𝑘𝑘, 𝑘𝑘 ∈ ℤ
𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0

𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = − √3
2    

𝑆𝑆1 = {𝑥𝑥 𝑥𝑥 = − 𝑘𝑘
3 + 2𝑘𝑘𝑘𝑘 ∨ 𝑥𝑥 = 4𝑘𝑘

3 + 2𝑘𝑘𝑘𝑘, 𝑐𝑐𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ}

𝑆𝑆2 = {𝑥𝑥  𝑥𝑥 = 4𝑘𝑘
3 + 𝑘𝑘𝑘𝑘, 𝑐𝑐𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ}

𝑆𝑆3 = {𝑥𝑥  𝑥𝑥 = − 𝑘𝑘
3 + 2𝑘𝑘𝑘𝑘 ∨ 𝑥𝑥 = 5𝑘𝑘

3 + 2𝑘𝑘𝑘𝑘, 𝑐𝑐𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ}

𝑆𝑆4 = {𝑥𝑥  𝑥𝑥 = 13𝑘𝑘
3 + 2𝑘𝑘𝑘𝑘 ∨ 𝑥𝑥 = − 8𝑘𝑘

3 + 2𝑘𝑘𝑘𝑘, 𝑐𝑐𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ}

𝑥𝑥2 = −4 cos 𝑥𝑥 = √3
cos 𝑥𝑥 = √3

3 𝑥𝑥7 = −4
𝑥𝑥8 = 4 𝑥𝑥10 = 0
𝑥𝑥2. 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 = 0 cos 𝑥𝑥 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥

𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑠𝑠𝑠𝑠𝑠𝑠 (𝑥𝑥 + 𝑘𝑘. 2𝜋𝜋)  𝑘𝑘 ∈ ℤ
2𝜋𝜋

𝑠𝑠𝑠𝑠𝑠𝑠 0 = 0 𝑠𝑠𝑠𝑠𝑠𝑠 (0 + 𝑘𝑘. 2𝜋𝜋) = 0
𝑠𝑠𝑠𝑠𝑠𝑠 𝜋𝜋 = 0 𝑠𝑠𝑠𝑠𝑠𝑠 (𝜋𝜋 + 𝑘𝑘. 2𝜋𝜋) = 0

𝑠𝑠𝑠𝑠𝑠𝑠 (𝑘𝑘𝜋𝜋) = 0

0 𝜋𝜋
[0, 2𝜋𝜋)
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Idea 6: conjunto solución de ecuaciones 

𝑥𝑥 = 𝑘𝑘𝑘𝑘, 𝑘𝑘 ∈ ℤ
𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0

𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = − √3
2    

𝑆𝑆1 = {𝑥𝑥 𝑥𝑥 = − 𝑘𝑘
3 + 2𝑘𝑘𝑘𝑘 ∨ 𝑥𝑥 = 4𝑘𝑘

3 + 2𝑘𝑘𝑘𝑘, 𝑐𝑐𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ}

𝑆𝑆2 = {𝑥𝑥  𝑥𝑥 = 4𝑘𝑘
3 + 𝑘𝑘𝑘𝑘, 𝑐𝑐𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ}

𝑆𝑆3 = {𝑥𝑥  𝑥𝑥 = − 𝑘𝑘
3 + 2𝑘𝑘𝑘𝑘 ∨ 𝑥𝑥 = 5𝑘𝑘

3 + 2𝑘𝑘𝑘𝑘, 𝑐𝑐𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ}

𝑆𝑆4 = {𝑥𝑥  𝑥𝑥 = 13𝑘𝑘
3 + 2𝑘𝑘𝑘𝑘 ∨ 𝑥𝑥 = − 8𝑘𝑘

3 + 2𝑘𝑘𝑘𝑘, 𝑐𝑐𝑐𝑐𝑠𝑠 𝑘𝑘 ∈ ℤ}

𝑥𝑥2 = −4 cos 𝑥𝑥 = √3
cos 𝑥𝑥 = √3

3 𝑥𝑥7 = −4
𝑥𝑥8 = 4 𝑥𝑥10 = 0
𝑥𝑥2. 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 = 0 cos 𝑥𝑥 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥

𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 𝑠𝑠𝑠𝑠𝑠𝑠 (𝑥𝑥 + 𝑘𝑘. 2𝜋𝜋)  𝑘𝑘 ∈ ℤ
2𝜋𝜋

𝑠𝑠𝑠𝑠𝑠𝑠 0 = 0 𝑠𝑠𝑠𝑠𝑠𝑠 (0 + 𝑘𝑘. 2𝜋𝜋) = 0
𝑠𝑠𝑠𝑠𝑠𝑠 𝜋𝜋 = 0 𝑠𝑠𝑠𝑠𝑠𝑠 (𝜋𝜋 + 𝑘𝑘. 2𝜋𝜋) = 0

𝑠𝑠𝑠𝑠𝑠𝑠 (𝑘𝑘𝜋𝜋) = 0

0 𝜋𝜋
[0, 2𝜋𝜋)
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Idea 7: soluciones particulares de ecuaciones 
trigonométricas 

𝑥𝑥 ∈ ℝ 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = − 1
2

𝑥𝑥 ∈ ℝ

0 ≤ 𝑥𝑥 ≤ 𝜋𝜋
2 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0,8

− 𝜋𝜋
2 ≤ 𝑥𝑥 ≤ 𝜋𝜋

2 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = −0,8
𝜋𝜋 ≤ 𝑥𝑥 ≤ 3𝜋𝜋

2 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = −0,8
− 𝜋𝜋

2 ≤ 𝑥𝑥 ≤ 𝜋𝜋
2 cos 𝑥𝑥 = 0,8

𝜋𝜋 ≤ 𝑥𝑥 ≤ 3𝜋𝜋
2 cos 𝑥𝑥 = −0,8

−4𝜋𝜋 ≤ 𝑥𝑥 ≤ −2𝜋𝜋 cos 𝑥𝑥 − 0,8

𝑥𝑥 = 5𝜋𝜋 𝑥𝑥 = 10𝜋𝜋

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 2. cos (𝑥𝑥
3 − 1

2 𝜋𝜋) + √3

 

𝑥𝑥 ∈ ⋯ − 𝜋𝜋
2 ≤ 𝑥𝑥 ≤ 0 −𝜋𝜋 ≤ 𝑥𝑥 ≤ 0 𝜋𝜋

2 ≤ 𝑥𝑥 ≤ 𝜋𝜋 4𝜋𝜋 ≤ 𝑥𝑥 ≤ 13
2 𝜋𝜋 −4𝜋𝜋 ≤ 𝑥𝑥 ≤ − 7

2 𝜋𝜋

𝑥𝑥 = ⋯

2. cos (𝑥𝑥3 −
1
2 𝜋𝜋) + √3 =

0 −20𝜋𝜋 < 𝑥𝑥 < −10𝜋𝜋

𝑓𝑓(5𝜋𝜋) = 2. cos (5𝜋𝜋3 − 1
2 𝜋𝜋) + √3 = 2. cos (76 𝜋𝜋) + √3 = 2. (− √3

2 ) + √3 = 0

𝑓𝑓(10𝜋𝜋) = 2. cos (10𝜋𝜋3 − 1
2𝜋𝜋) + √3 = 2. cos (176 𝜋𝜋) + √3 = 2. cos (56𝜋𝜋) +

√32. (− √3
2 ) + √3 = 0
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Idea 7: soluciones particulares de ecuaciones 
trigonométricas 

𝑥𝑥 ∈ ℝ 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = − 1
2

𝑥𝑥 ∈ ℝ

0 ≤ 𝑥𝑥 ≤ 𝜋𝜋
2 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0,8

− 𝜋𝜋
2 ≤ 𝑥𝑥 ≤ 𝜋𝜋

2 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = −0,8
𝜋𝜋 ≤ 𝑥𝑥 ≤ 3𝜋𝜋

2 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = −0,8
− 𝜋𝜋

2 ≤ 𝑥𝑥 ≤ 𝜋𝜋
2 cos 𝑥𝑥 = 0,8

𝜋𝜋 ≤ 𝑥𝑥 ≤ 3𝜋𝜋
2 cos 𝑥𝑥 = −0,8

−4𝜋𝜋 ≤ 𝑥𝑥 ≤ −2𝜋𝜋 cos 𝑥𝑥 − 0,8

𝑥𝑥 = 5𝜋𝜋 𝑥𝑥 = 10𝜋𝜋

𝑓𝑓: ℝ → ℝ, 𝑓𝑓(𝑥𝑥) = 2. cos (𝑥𝑥
3 − 1

2 𝜋𝜋) + √3

 

𝑥𝑥 ∈ ⋯ − 𝜋𝜋
2 ≤ 𝑥𝑥 ≤ 0 −𝜋𝜋 ≤ 𝑥𝑥 ≤ 0 𝜋𝜋

2 ≤ 𝑥𝑥 ≤ 𝜋𝜋 4𝜋𝜋 ≤ 𝑥𝑥 ≤ 13
2 𝜋𝜋 −4𝜋𝜋 ≤ 𝑥𝑥 ≤ − 7

2 𝜋𝜋

𝑥𝑥 = ⋯

2. cos (𝑥𝑥3 −
1
2 𝜋𝜋) + √3 =

0 −20𝜋𝜋 < 𝑥𝑥 < −10𝜋𝜋

𝑓𝑓(5𝜋𝜋) = 2. cos (5𝜋𝜋3 − 1
2 𝜋𝜋) + √3 = 2. cos (76 𝜋𝜋) + √3 = 2. (− √3

2 ) + √3 = 0

𝑓𝑓(10𝜋𝜋) = 2. cos (10𝜋𝜋3 − 1
2𝜋𝜋) + √3 = 2. cos (176 𝜋𝜋) + √3 = 2. cos (56𝜋𝜋) +

√32. (− √3
2 ) + √3 = 0
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𝑝𝑝 = 2𝜋𝜋
1 3⁄ = 6𝜋𝜋

cos (𝑥𝑥
3 − 1

2 𝜋𝜋) = − √3
2

𝑥𝑥
3 − 1

2 𝜋𝜋 = 5
6 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨  𝑥𝑥

3 − 1
2 𝜋𝜋 = 7

6 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥
3 = 4

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨  𝑥𝑥
3 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥 = 4𝜋𝜋 + 6𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5𝜋𝜋 + 6𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥

𝑥𝑥
3 − 1

2 𝜋𝜋 = 5
6 𝜋𝜋 ∨  𝑥𝑥3 − 1

2 𝜋𝜋 = 7
6 𝜋𝜋

𝑥𝑥 = 4𝜋𝜋 ∨  𝑥𝑥 = 5𝜋𝜋

𝑥𝑥 = 4𝜋𝜋 + 6𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5𝜋𝜋 + 6𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥 = 5𝜋𝜋
𝑘𝑘 =

0 𝑘𝑘 ∈ ℤ

𝑥𝑥 = 4𝜋𝜋 + 6𝑘𝑘𝜋𝜋

𝑘𝑘 = 1
𝑥𝑥 = 10𝜋𝜋

𝑘𝑘
2𝑘𝑘𝜋𝜋 𝑥𝑥 = 4𝜋𝜋 +
6𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5𝜋𝜋 + 6𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

−20𝜋𝜋 < 4𝜋𝜋 + 6𝑘𝑘𝜋𝜋 < −10𝜋𝜋 −20𝜋𝜋 < 5𝜋𝜋 + 6𝑘𝑘𝜋𝜋 < −10𝜋𝜋

−24𝜋𝜋 < 6𝑘𝑘𝜋𝜋 < −14𝜋𝜋 −25𝜋𝜋 < 6𝑘𝑘𝜋𝜋 < −15𝜋𝜋

−4 < 𝑘𝑘 < − 7
3 − 25

6 < 𝑘𝑘 < − 5
2 𝜋𝜋
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𝑝𝑝 = 2𝜋𝜋
1 3⁄ = 6𝜋𝜋

cos (𝑥𝑥
3 − 1

2 𝜋𝜋) = − √3
2

𝑥𝑥
3 − 1

2 𝜋𝜋 = 5
6 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨  𝑥𝑥

3 − 1
2 𝜋𝜋 = 7

6 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥
3 = 4

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 ∨  𝑥𝑥
3 = 5

3 𝜋𝜋 + 2𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥 = 4𝜋𝜋 + 6𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5𝜋𝜋 + 6𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥

𝑥𝑥
3 − 1

2 𝜋𝜋 = 5
6 𝜋𝜋 ∨  𝑥𝑥3 − 1

2 𝜋𝜋 = 7
6 𝜋𝜋

𝑥𝑥 = 4𝜋𝜋 ∨  𝑥𝑥 = 5𝜋𝜋

𝑥𝑥 = 4𝜋𝜋 + 6𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5𝜋𝜋 + 6𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

𝑥𝑥 = 5𝜋𝜋
𝑘𝑘 =

0 𝑘𝑘 ∈ ℤ

𝑥𝑥 = 4𝜋𝜋 + 6𝑘𝑘𝜋𝜋

𝑘𝑘 = 1
𝑥𝑥 = 10𝜋𝜋

𝑘𝑘
2𝑘𝑘𝜋𝜋 𝑥𝑥 = 4𝜋𝜋 +
6𝑘𝑘𝜋𝜋 ∨  𝑥𝑥 = 5𝜋𝜋 + 6𝑘𝑘𝜋𝜋 (𝑘𝑘 ∈ ℤ)

−20𝜋𝜋 < 4𝜋𝜋 + 6𝑘𝑘𝜋𝜋 < −10𝜋𝜋 −20𝜋𝜋 < 5𝜋𝜋 + 6𝑘𝑘𝜋𝜋 < −10𝜋𝜋

−24𝜋𝜋 < 6𝑘𝑘𝜋𝜋 < −14𝜋𝜋 −25𝜋𝜋 < 6𝑘𝑘𝜋𝜋 < −15𝜋𝜋

−4 < 𝑘𝑘 < − 7
3 − 25

6 < 𝑘𝑘 < − 5
2 𝜋𝜋
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𝑘𝑘 = −3
𝑘𝑘 = −4 𝑘𝑘 = −3

𝑥𝑥1 = 4𝜋𝜋 + 6(−3)𝜋𝜋 = −14𝜋𝜋 𝑥𝑥2 = 5𝜋𝜋 + 6(−4)𝜋𝜋 = −19𝜋𝜋 𝑥𝑥3 = 5𝜋𝜋 +
6(−3)𝜋𝜋 = −13𝜋𝜋

Idea 8: ecuaciones que involucran otras funciones no 
inyectivas 

|𝑥𝑥| = 10
𝑡𝑡𝑡𝑡 𝑥𝑥 = √3

𝑥𝑥
𝑥𝑥2−2 = 3

Idea 9: ecuaciones trigonométricas en otro contexto 

𝑣𝑣 = (𝑎𝑎; 𝑏𝑏) arg(𝑣𝑣) =
𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 (𝑏𝑏

𝑎𝑎)

𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 (𝑏𝑏
𝑎𝑎)

𝑣𝑣 = (−3; −3) 𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 (−3
−3) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 1 = 𝜋𝜋

4

arg(𝑣𝑣) = 𝜋𝜋
4

(5
4 𝜋𝜋) 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏

𝑎𝑎)

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (−3
−3) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 1 = 5𝜋𝜋

4 arg(𝑣𝑣) = 5𝜋𝜋
4

5𝜋𝜋
4

 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 1

(𝑎𝑎 > 0 ∧  𝑏𝑏 > 0) ∨ (𝑎𝑎 > 0 ∧  𝑏𝑏 < 0): arg(𝑣𝑣) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏
𝑎𝑎)

(𝑎𝑎 < 0 ∧  𝑏𝑏 > 0) ∨ (𝑎𝑎 < 0 ∧  𝑏𝑏 < 0): arg(𝑣𝑣) = 𝜋𝜋 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏
𝑎𝑎)

𝑎𝑎 = 0 ∧  𝑏𝑏 > 0: arg(𝑣𝑣) = 𝜋𝜋
2

𝑎𝑎 = 0 ∧  𝑏𝑏 < 0: arg(𝑣𝑣) = 3𝜋𝜋
2

𝑎𝑎 > 0 ∧  𝑏𝑏 = 0: arg(𝑣𝑣) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏
𝑎𝑎) = 0

𝑎𝑎 < 0 ∧  𝑏𝑏 = 0: arg(𝑣𝑣) = 𝜋𝜋 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏
𝑎𝑎) = 𝜋𝜋

𝑣𝑣 = (𝑎𝑎; 𝑏𝑏) 𝑎𝑎 > 0
arg(𝑣𝑣) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏

𝑎𝑎)
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𝑘𝑘 = −3
𝑘𝑘 = −4 𝑘𝑘 = −3

𝑥𝑥1 = 4𝜋𝜋 + 6(−3)𝜋𝜋 = −14𝜋𝜋 𝑥𝑥2 = 5𝜋𝜋 + 6(−4)𝜋𝜋 = −19𝜋𝜋 𝑥𝑥3 = 5𝜋𝜋 +
6(−3)𝜋𝜋 = −13𝜋𝜋

Idea 8: ecuaciones que involucran otras funciones no 
inyectivas 

|𝑥𝑥| = 10
𝑡𝑡𝑡𝑡 𝑥𝑥 = √3

𝑥𝑥
𝑥𝑥2−2 = 3

Idea 9: ecuaciones trigonométricas en otro contexto 

𝑣𝑣 = (𝑎𝑎; 𝑏𝑏) arg(𝑣𝑣) =
𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 (𝑏𝑏

𝑎𝑎)

𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 (𝑏𝑏
𝑎𝑎)

𝑣𝑣 = (−3; −3) 𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 (−3
−3) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 1 = 𝜋𝜋

4

arg(𝑣𝑣) = 𝜋𝜋
4

(5
4 𝜋𝜋) 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏

𝑎𝑎)

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (−3
−3) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 1 = 5𝜋𝜋

4 arg(𝑣𝑣) = 5𝜋𝜋
4

5𝜋𝜋
4

 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 1

(𝑎𝑎 > 0 ∧  𝑏𝑏 > 0) ∨ (𝑎𝑎 > 0 ∧  𝑏𝑏 < 0): arg(𝑣𝑣) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏
𝑎𝑎)

(𝑎𝑎 < 0 ∧  𝑏𝑏 > 0) ∨ (𝑎𝑎 < 0 ∧  𝑏𝑏 < 0): arg(𝑣𝑣) = 𝜋𝜋 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏
𝑎𝑎)

𝑎𝑎 = 0 ∧  𝑏𝑏 > 0: arg(𝑣𝑣) = 𝜋𝜋
2

𝑎𝑎 = 0 ∧  𝑏𝑏 < 0: arg(𝑣𝑣) = 3𝜋𝜋
2

𝑎𝑎 > 0 ∧  𝑏𝑏 = 0: arg(𝑣𝑣) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏
𝑎𝑎) = 0

𝑎𝑎 < 0 ∧  𝑏𝑏 = 0: arg(𝑣𝑣) = 𝜋𝜋 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏
𝑎𝑎) = 𝜋𝜋

𝑣𝑣 = (𝑎𝑎; 𝑏𝑏) 𝑎𝑎 > 0
arg(𝑣𝑣) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏

𝑎𝑎)
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𝑣𝑣 = (𝑎𝑎; 𝑏𝑏) 𝑎𝑎 < 0
arg(𝑣𝑣) = 𝜋𝜋 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏

𝑎𝑎)

Idea 10: ecuaciones dadas en lenguaje natural 

𝑥𝑥6 = 100 𝑥𝑥 < 0
−√1006

𝑎𝑎𝑎𝑎 𝑥𝑥 = 𝑎𝑎 𝑎𝑎 ∈ ℝ

𝜋𝜋
𝑥𝑥 =

𝜋𝜋
2 + 𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ  𝜋𝜋

(− 𝜋𝜋
2 , 𝜋𝜋

2)
[0,2𝜋𝜋]

2𝜋𝜋
2𝜋𝜋 [0,2𝜋𝜋] 𝑥𝑥 =

𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2 𝑥𝑥 = 𝜋𝜋 − 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2 [2𝜋𝜋, 4𝜋𝜋] 𝑥𝑥 =
𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2 + 2𝜋𝜋 (𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2; 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2 +
2𝜋𝜋) 𝜋𝜋 − 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2

Idea 11: el pasaje de raíz a potencia 

√𝑥𝑥 = 4

√𝑥𝑥5 = −2

√𝑥𝑥4 = −2

√𝑥𝑥 = 𝑥𝑥

√𝑥𝑥𝑛𝑛 = 𝑎𝑎
𝑎𝑎 𝑠𝑠 𝑥𝑥 = 𝑎𝑎𝑛𝑛
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𝑣𝑣 = (𝑎𝑎; 𝑏𝑏) 𝑎𝑎 < 0
arg(𝑣𝑣) = 𝜋𝜋 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑏𝑏

𝑎𝑎)

Idea 10: ecuaciones dadas en lenguaje natural 

𝑥𝑥6 = 100 𝑥𝑥 < 0
−√1006

𝑎𝑎𝑎𝑎 𝑥𝑥 = 𝑎𝑎 𝑎𝑎 ∈ ℝ

𝜋𝜋
𝑥𝑥 =

𝜋𝜋
2 + 𝑘𝑘𝜋𝜋, 𝑘𝑘 ∈ ℤ  𝜋𝜋

(− 𝜋𝜋
2 , 𝜋𝜋

2)
[0,2𝜋𝜋]

2𝜋𝜋
2𝜋𝜋 [0,2𝜋𝜋] 𝑥𝑥 =

𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2 𝑥𝑥 = 𝜋𝜋 − 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2 [2𝜋𝜋, 4𝜋𝜋] 𝑥𝑥 =
𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2 + 2𝜋𝜋 (𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2; 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2 +
2𝜋𝜋) 𝜋𝜋 − 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠 0,2

Idea 11: el pasaje de raíz a potencia 

√𝑥𝑥 = 4

√𝑥𝑥5 = −2

√𝑥𝑥4 = −2

√𝑥𝑥 = 𝑥𝑥

√𝑥𝑥𝑛𝑛 = 𝑎𝑎
𝑎𝑎 𝑠𝑠 𝑥𝑥 = 𝑎𝑎𝑛𝑛
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𝑛𝑛 = 2𝑘𝑘 − 1, 𝑛𝑛 ∈ ℕ: ∀𝑎𝑎 ∈ ℝ, ∀𝑏𝑏 ∈ ℝ: 𝑎𝑎 = 𝑏𝑏 → 𝑎𝑎𝑛𝑛 = 𝑏𝑏𝑛𝑛

𝑛𝑛 = 2𝑘𝑘, 𝑛𝑛 ∈ ℕ: ∀𝑎𝑎 ∈ ℝ≥0, ∀𝑏𝑏 ∈ ℝ≥0: 𝑎𝑎 = 𝑏𝑏 → 𝑎𝑎𝑛𝑛 = 𝑏𝑏𝑛𝑛

• 𝑥𝑥 ≥ 0
𝑥𝑥 = 42 = 16

• 
𝑥𝑥 = (−2)5 = −32

• 𝑥𝑥 ≥ 0

𝑥𝑥 ∈ ℝ

• [0, +∞)
√𝑥𝑥 = 4 ↔ (√𝑥𝑥)2 = 42  ↔ 𝑥𝑥 = 16

• ℝ √𝑥𝑥5 = −2 ↔ (√𝑥𝑥5 )5 =
(−2)5  ↔ 𝑥𝑥 = −32

• [0, +∞)

• 𝑛𝑛 = 2𝑘𝑘 − 1, 𝑘𝑘 ∈ ℕ: 𝑎𝑎 ∈ ℝ: √𝑥𝑥𝑛𝑛 = 𝑎𝑎 ↔ 𝑥𝑥 = 𝑎𝑎𝑛𝑛

• 𝑛𝑛 = 2𝑘𝑘, 𝑘𝑘 ∈ ℕ ∧  𝑥𝑥 ≥ 0:  𝑎𝑎 ∈ ℝ≥0: √𝑥𝑥𝑛𝑛 = 𝑎𝑎 ↔ 𝑥𝑥 = 𝑎𝑎𝑛𝑛
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𝑛𝑛 = 2𝑘𝑘 − 1, 𝑛𝑛 ∈ ℕ: ∀𝑎𝑎 ∈ ℝ, ∀𝑏𝑏 ∈ ℝ: 𝑎𝑎 = 𝑏𝑏 → 𝑎𝑎𝑛𝑛 = 𝑏𝑏𝑛𝑛

𝑛𝑛 = 2𝑘𝑘, 𝑛𝑛 ∈ ℕ: ∀𝑎𝑎 ∈ ℝ≥0, ∀𝑏𝑏 ∈ ℝ≥0: 𝑎𝑎 = 𝑏𝑏 → 𝑎𝑎𝑛𝑛 = 𝑏𝑏𝑛𝑛

• 𝑥𝑥 ≥ 0
𝑥𝑥 = 42 = 16

• 
𝑥𝑥 = (−2)5 = −32

• 𝑥𝑥 ≥ 0

𝑥𝑥 ∈ ℝ

• [0, +∞)
√𝑥𝑥 = 4 ↔ (√𝑥𝑥)2 = 42  ↔ 𝑥𝑥 = 16

• ℝ √𝑥𝑥5 = −2 ↔ (√𝑥𝑥5 )5 =
(−2)5  ↔ 𝑥𝑥 = −32

• [0, +∞)

• 𝑛𝑛 = 2𝑘𝑘 − 1, 𝑘𝑘 ∈ ℕ: 𝑎𝑎 ∈ ℝ: √𝑥𝑥𝑛𝑛 = 𝑎𝑎 ↔ 𝑥𝑥 = 𝑎𝑎𝑛𝑛

• 𝑛𝑛 = 2𝑘𝑘, 𝑘𝑘 ∈ ℕ ∧  𝑥𝑥 ≥ 0:  𝑎𝑎 ∈ ℝ≥0: √𝑥𝑥𝑛𝑛 = 𝑎𝑎 ↔ 𝑥𝑥 = 𝑎𝑎𝑛𝑛
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