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1. Determinar el dominio y recorrido para f : Dom(f) −→ ]0,+∞[ , f(x) =
x

x + 6
.

Solución:

Dom(f) = {x ∈ R | f(x) ∈ Cod(f)} = {x ∈ R | f(x) ∈ ]0,+∞[ } = {x ∈ R | x

x + 6
> 0}

= {x ∈ R | (x > 0 ∧ x + 6 > 0) ∨ (x < 0 ∧ x + 6 < 0)}
= {x ∈ R | (x > 0 ∧ x > −6) ∨ (x < 0 ∧ x < −6)}
= {x ∈ R | x > 0 ∨ x < −6}

Dom(f) =]−∞,−6[ ∪ ]0,+∞[

Rec(f) = {y ∈ Cod(f) | y = f(x) , x ∈ Dom(f)} = {y ∈ ]0,+∞[ | y =
x

x + 6
∧ x < −6 ∧ x > 0}

= {y ∈ ]0,+∞[ | y(x + 6) = x ∧ x < −6 ∧ x > 0}
= {y ∈ ]0,+∞[ | xy + 6y = x ∧ x < −6 ∧ x > 0}
= {y ∈ ]0,+∞[ | 6y = x− xy ∧ x < −6 ∧ x > 0}
= {y ∈ ]0,+∞[ | 6y = x(1− y) ∧ x < −6 ∧ x > 0}

= {y ∈ ]0,+∞[ | 6y

1− y
= x ∧ x < −6 ∧ x > 0 ∧ y 6= 1}

= {y ∈ ]0,+∞[ |
(

6y

1− y
< −6 ∨ 6y

1− y
> 0

)
∧ y 6= 1}

= {y ∈ ]0,+∞[ |
(

6y

1− y
+ 6 < 0 ∨ ( (6y > 0 ∧ 1− y > 0) ∨ (6y < 0 ∧ 1− y < 0) )

)
∧ y 6= 1}

= {y ∈ ]0,+∞[ |

��6y + 6−��6y

1− y
< 0 ∨ ( (y > 0 ∧ 1 > y) ∨ (y < 0 ∧ 1 < y︸ ︷︷ ︸

∅

) )

 ∧ y 6= 1}

= {y ∈ ]0,+∞[ | 6

1− y
< 0 ∨ 0 < y < 1 ∧ y 6= 1}

= {y ∈ ]0,+∞[ | 1− y < 0 ∨ 0 < y < 1 ∧ y 6= 1}
= {y ∈ ]0,+∞[ | 1 < y ∨ 0 < y < 1 ∧ y 6= 1}

Rec(f) =]0, 1[ ∪ ]1,+∞[ �.
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2. Calcular el recorrido de f : R −→ R , f(x) = x2 + 5x + 2.

Solución:

Rec(f) = {y ∈ Cod(f) | y = f(x) , x ∈ Dom(f)} = {y ∈ R| y = x2 + 5x + 2 ∧ x ∈ R}
= {y ∈ R| y = (x2 + 2(5/2)x + 25/4)− 25/4 + 2 ∧ x ∈ R}
= {y ∈ R| y = (x + (5/2))2 − (17/4) ∧ x ∈ R}
= {y ∈ R| y + (17/4) = (x + (5/2))2 ∧ x ∈ R ∧ (x + (5/2))2 ≥ 0}
= {y ∈ R| y + (17/4) ≥ 0}
= {y ∈ R| y ≥ −17/4}

Rec(f) = [−17/4,+∞[ �.

3. Calcular el dominio y recorrido más amplios para las siguientes funciones:

a) f : Dom(f) −→ R , f(x) =
√

1− x2

b) f : Dom(f) −→ R , f(x) =
√

25− x2

c) f : Dom(f) −→ R , f(x) = 3 +
√
x + 2

Solución: Para a):

Dom(f) = {x ∈ R | f(x) ∈ Cod(f)} = {x ∈ R | f(x) ∈ R } = {x ∈ R |
√

1− x2 ∈ R}
= {x ∈ R | 1− x2 ≥ 0} = {x ∈ R | (1 + x)(1− x) ≥ 0}
= {x ∈ R | (1 + x ≥ 0 ∧ 1− x ≥ 0) ∨ (1 + x ≤ 0 ∧ 1− x ≤ 0)}
= {x ∈ R | (x ≥ −1 ∧ 1 ≥ x) ∨ (x ≤ −1 ∧ 1 ≤ x︸ ︷︷ ︸

∅

)}

= {x ∈ R | − 1 ≤ x ≤ 1}

Dom(f) = [−1, 1]

Rec(f) = {y ∈ Cod(f) | y = f(x) , x ∈ Dom(f)} = {y ∈ R| y =
√

1− x2 ∧ −1 ≤ x ≤ 1 ∧ y ≥ 0}
= {y ∈ R| y2 = 1− x2 ∧ 0 ≤ x2 ≤ 1 ∧ y ≥ 0} = {y ∈ R| x2 = 1− y2 ∧ 0 ≤ x2 ≤ 1 ∧ y ≥ 0}
= {y ∈ R| 0 ≤ 1− y2 ≤ 1 ∧ y ≥ 0} = {y ∈ R| − 1 ≤ −y2 ≤ 0 ∧ y ≥ 0}
= {y ∈ R| 0 ≤ y2 ≤ 1 ∧ y ≥ 0} = {y ∈ R| − 1 ≤ y ≥ 1 ∧ y ≥ 0} = {y ∈ R| 0 ≤ y ≤ 1}

Rec(f) = [0, 1]

Para b):

Dom(f) = {x ∈ R | f(x) ∈ Cod(f)} = {x ∈ R | f(x) ∈ R } = {x ∈ R |
√

25− x2 ∈ R}
= {x ∈ R | 25− x2 ≥ 0} = {x ∈ R | (5 + x)(5− x) ≥ 0}
= {x ∈ R | (5 + x ≥ 0 ∧ 5− x ≥ 0) ∨ (5 + x ≤ 0 ∧ 5− x ≤ 0)}
= {x ∈ R | (x ≥ −5 ∧ 5 ≥ x) ∨ (x ≤ −5 ∧ 5 ≤ x︸ ︷︷ ︸

∅

)}

= {x ∈ R | − 5 ≤ x ≤ 5} −→ Dom(f) = [−1, 1]
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Rec(f) = {y ∈ Cod(f) | y = f(x) , x ∈ Dom(f)} = {y ∈ R| y =
√

25− x2 ∧ −5 ≤ x ≤ 5 ∧ y ≥ 0}
= {y ∈ R| y2 = 25− x2 ∧ 0 ≤ x2 ≤ 25 ∧ y ≥ 0} = {y ∈ R| x2 = 25− y2 ∧ 0 ≤ x2 ≤ 25 ∧ y ≥ 0}
= {y ∈ R| 0 ≤ 25− y2 ≤ 25 ∧ y ≥ 0} = {y ∈ R| − 25 ≤ −y2 ≤ 0 ∧ y ≥ 0}
= {y ∈ R| 0 ≤ y2 ≤ 25 ∧ y ≥ 0} = {y ∈ R| − 5 ≤ y ≥ 5 ∧ y ≥ 0} = {y ∈ R| 0 ≤ y ≤ 5}

Rec(f) = [0, 5]

Para c):

Dom(f) = {x ∈ R | f(x) ∈ Cod(f)} = {x ∈ R | f(x) ∈ R } = {x ∈ R | 3 +
√
x + 2 ∈ R}

= {x ∈ R | x + 2 ≥ 0} = {x ∈ R | x ≥ −2}

Dom(f) = [−2,+∞[

Rec(f) = {y ∈ Cod(f) | y = f(x) , x ∈ Dom(f)} = {y ∈ R| y = 3 +
√
x + 2 ∧ x ≥ −2}

= {y ∈ R| y − 3 =
√
x + 2 ∧ x ≥ −2} = {y ∈ R| (y − 3)2 = x + 2 ∧ x ≥ −2}

= {y ∈ R| (y − 3)2 − 2 = x ∧ x ≥ −2} = {y ∈ R| (y − 3)2 − 2 ≥ −2}
= {y ∈ R| (y − 3)2 ≥ 0}

Rec(f) = R �.

4. Si f : R −→ R, f(x) =


3x− 1 si x > 3

x2 − 2 si − 2 ≤ x ≤ 3

2x + 3 si x < −2

a) Calcular f(
√

2).

b) Determinar Rec(f).

Solución: Para a):

√
2 ≈ 1,41 −→ −2 ≤

√
2 ≤ 3 −→ f(

√
2) = (

√
2)2 − 2 = 2− 2 = 0

Para b):

Notar que Dom(f) = R

Como se trata de una función por tramos, el recorrido también se determina por tramos:

Rec1(f) = {y ∈ Cod(f) | y = f(x) , x > 3} = {y ∈ R| y = 3x− 1 ∧ x > 3}

= {y ∈ R| y + 1

3
= x ∧ x > 3} = {y ∈ R| y + 1

3
> 3}

= {y ∈ R| y + 1 > 9} = {y ∈ R| y > 8}

Rec1(f) =]8,+∞[
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Rec2(f) = {y ∈ Cod(f) | y = f(x) , −2 ≤ x ≤ 3} = {y ∈ R| y = x2 − 2 ∧ −2 ≤ x ≤ 3}
= {y ∈ R| y + 2 = x2 ∧ −2 ≤ x ≤ 3 ∧ y + 2 ≥ 0}
= {y ∈ R| (−2 ≤ x < 0 ∧ y + 2 = x2) ∨ (0 ≤ x ≤ 3 ∧ y + 2 = x2) ∧ y ≥ −2}
= {y ∈ R| (0 < x2 ≤ 4 ∧ y + 2 = x2) ∨ (0 ≤ x2 ≤ 9 ∧ y + 2 = x2) ∧ y ≥ −2}
= {y ∈ R| (0 < y + 2 ≤ 4 ∨ 0 ≤ y + 2 ≤ 9) ∧ y ≥ −2}
= {y ∈ R| (−2 < y ≤ 2 ∨ −2 ≤ y ≤ 7) ∧ y ≥ −2}
= {y ∈ R| − 2 ≤ y ≤ 7 ∧ y ≥ −2} = {y ∈ R| − 2 ≤ y ≤ 7}

Rec2(f) = [−2, 7]

Rec3(f) = {y ∈ Cod(f) | y = f(x) , x < −2} = {y ∈ R| y = 2x + 3 ∧ x < −2}

= {y ∈ R| y − 3

2
= x ∧ x < −2} = {y ∈ R| y − 3

2
< −2}

= {y ∈ R| y − 3 > −4} = {y ∈ R| y < −1}

Rec3(f) =]−∞,−1[

−→ Rec(f) = Rec1(f) ∪ Rec2(f) ∪ Rec3(f) −→ Rec(f) =]−∞,−1[ ∪ [−2, 7] ∪ ]8,+∞[

Rec(f) =]−∞, 7] ∪ ]8,+∞[ �.

5. Calcular el dominio máximo de las siguientes funciones:

a) f : Dom(f) −→ R , f(x) =
1

x− 1
+

1

x− 2

b) f : Dom(f) −→ R , f(x) =
√

1− x +
√
x− 2

c) f : Dom(f) −→ R , f(x) =
√

1− x +
√
x + 2

d) f : Dom(f) −→ R , f(x) =
√

4− x2 ·
√

x2 − 1

Solución:
En todos los casos, conviene simplificar el problema y ver la función como suma (o producto) de

dos funciones.

Para a):

Dom(f) = {x ∈ R | f(x) ∈ R} = {x ∈ R | 1

x− 1
+

1

x− 2
∈ R} = {x ∈ R | 1

x− 1
∈ R ∧ 1

x− 2
∈ R}

= {x ∈ R | x 6= 1 ∧ x 6= 2}

Dom(f) =]−∞, 1[ ∪ ]1, 2[ ∪ ]2,+∞[

Para b):

Dom(f) = {x ∈ R | f(x) ∈ R} = {x ∈ R |
√

1− x +
√
x− 2 ∈ R} = {x ∈ R |

√
1− x ∈ R ∧

√
x− 2 ∈ R}

= {x ∈ R | 1− x ≥ 0 ∧ x− 2 ≥ 0} = {x ∈ R | 1 ≥ x ∧ x ≥ 2︸ ︷︷ ︸
∅

}

Dom(f) = ∅ (significa que f está mal definida)
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Para c):

Dom(f) = {x ∈ R | f(x) ∈ R} = {x ∈ R |
√

1− x +
√
x + 2 ∈ R}

= {x ∈ R |
√

1− x ∈ R ∧
√
x + 2 ∈ R} = {x ∈ R | 1− x ≥ 0 ∧ x + 2 ≥ 0}

= {x ∈ R | 1 ≥ x ∧ x ≥ −2} = {x ∈ R | − 2 ≤ x ≤ 1}

Dom(f) = [−2, 1]

Para d):

Dom(f) = {x ∈ R | f(x) ∈ R} = {x ∈ R |
√

4− x2 +
√

x2 − 1 ∈ R}

= {x ∈ R |
√

4− x2 ∈ R ∧
√
x2 − 1 ∈ R} = {x ∈ R | 4− x2 ≥ 0 ∧ x2 − 1 ≥ 0}

= {x ∈ R | (2 + x)(2− x) ≥ 0 ∧ (x + 1)(x− 1) ≥ 0}

Dom(f) = {x ∈ R | (2 + x ≥ 0 ∧ 2− x ≥ 0) ∨ (2 + x ≤ 0 ∧ 2− x ≤ 0)

∧ (x + 1 ≥ 0 ∧ x− 1 ≥ 0) ∨ (x + 1 ≤ 0 ∧ x− 1 ≤ 0)}

Dom(f) = {x ∈ R | (x ≥ −2 ∧ 2 ≥ x) ∨ (x ≤ −2 ∧ 2 ≤ x︸ ︷︷ ︸
∅

)

∧ (x ≥ −1 ∧ x ≥ 1) ∨ (x ≤ −1 ∧ x ≤ 1)}

Dom(f) = {x ∈ R | (−2 ≤ x ≤ 2) ∧ (1 ≤ x ∨ x ≤ −1)} = {x ∈ R | − 2 ≤ x ≤ −1 ∨ 1 ≤ x ≤ 2}

Dom(f) = [−2,−1] ∪ [1, 2] �.
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