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Asymptotes

2.7.1

a) f(x) =
x2 + x→ 2

x2 + 2x→ 3
=

(x+ 2)(x→ 1)

(x+ 3)(x→ 1)
⇒ ED(f) = R\{→3; 1}

lim
x→−3

x2 + x→ 2

x2 + 2x→ 3

4
0
︷︸︸︷
=

+∞<

→∞>

⇒ AV : x = →3

lim
x→1

x2 + x→ 2

x2 + 2x→ 3

0
0

fi
︷︸︸︷
= lim

x→1

(x+ 2)(x→ 1)

(x+ 3)(x→ 1)
= lim

x→1

x+ 2

x+ 3
=

3

4

⇒ trou :
(

1;
3

4

)

lim
x→∞

x2 + x→ 2

x2 + 2x→ 3
= lim

x→∞

x2

x2
= 1 ⇒ AH : y = 1

δ(x) =
x2 + x→ 2

x2 + 2x→ 3
→ 1 =

→x+ 1

x2 + 2x→ 3

x

δ(x)

position

→∞ →3 1 +∞

+ → →

dessus dessous dessous

2→2→4→6
0

→2

2

4

y = f(x)

x = →3

y = 1

y

x
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b) f(x) =
x2 + x+ 1

x→ 2
⇒ ED(f) = R\{2}

lim
x→2

x2 + x+ 1

x→ 2

7
0
︷︸︸︷
=

→∞<

+∞>

⇒ AV : x = 2

lim
x→∞

f(x)

x
= lim

x→∞

x2

x2
= 1

lim
x→∞

(f(x)→ x) = lim
x→∞

3x+ 1

x→ 2
= lim

x→∞

3x

x
= 3 ⇒ AO : y = x+ 3

δ(x) =
x2 + x+ 1

x→ 2
→ (x+ 3) =

7

x→ 2

x

δ(x)

position

→∞ 2 +∞

→ +

dessous dessus

5 10 15→5→10
0

→5

→10

5

10

15

y = f(x)

x = 2

y = x+ 3

x

y
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c) f(x) =
2x2 + 6x

(x+ 2)2
⇒ ED(f) = R\{→2}

lim
x→−2

2x2 + 6x

(x+ 2)2

→4
0+

︷︸︸︷
= →∞ ⇒ AV : x = →2

lim
x→∞

2x2 + 6x

(x+ 2)2
= lim

x→∞

2x2

x2
= 2 ⇒ AH : y = 2

δ(x) =
2x2 + 6x

(x+ 2)2
→ 2 =

→2x→ 8

(x+ 2)2

x

δ(x)

position

→∞ →4 →2 +∞

+ 0 → →

dessus ∩ dessous dessous
intersection avec l’AH : (→4; 2)

2→2→4→6
0

→2

→4

2

y = f(x)

x = →2
y = 2

x

y

d) f(x) =
x3

4→ x2
=

x3

(2→ x)(2 + x)
⇒ ED(f) = R\{→2; 2}

lim
x→−2

x3

4→ x2

→8
0
︷︸︸︷
=

+∞<

→∞>

⇒ AV : x = →2

lim
x→2

x3

4→ x2

8
0
︷︸︸︷
=

+∞<

→∞>

⇒ AV : x = 2

lim
x→∞

f(x)

x
= lim

x→∞

x3

→x3
= →1
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lim
x→∞

(f(x) + x) = lim
x→∞

4x

4→ x2
= lim

x→∞

4x

→x2
= 0 ⇒ AO : y = →x

δ(x) =
x3

4→ x2
+ x =

4x

4→ x2

x

δ(x)

position

→∞ →2 0 →2 +∞

+ → 0 + →

dessus dessous ∩ dessus dessous
inter. avec l’AH : (0; 0)

4 8→4→8
0

→4

→8

4

y = f(x)
x = →2

x = 2

y = →x

x

y

e) f(x) =
x2 → 4x

x2 → 4x+ 3
=

x(x→ 4)

(x→ 3)(x→ 1)
⇒ ED(f) = R\{1; 3}

lim
x→1

x2 → 4x

x2 → 4x+ 3

→3
0
︷︸︸︷
=

→∞<

+∞>

⇒ AV : x = 1

lim
x→3

x2 → 4x

x2 → 4x+ 3

→3
0
︷︸︸︷
=

+∞<

→∞>

⇒ AV : x = 3

lim
x→∞

x2 → 4x

x2 → 4x+ 3
= lim

x→∞

x2

x2
= 1 ⇒ AH : y = 1

δ(x) =
x2 → 4x

x2 → 4x+ 3
→ 1 =

→3
x2 → 4x+ 3
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x

δ(x)

position

→∞ 1 3 +∞

→ + →

dessous dessus dessous

2 4 6→2→4
0

→2

→4

2

4

y = f(x)

x = 1

x = 3

y = 1

x

y

f) f(x) =
x3 → 3x2 + 2

x2 → 4
=

x3 → 3x2 + 2

(x→ 2)(x+ 2)
⇒ ED(f) = R\{→2; 2}

lim
x→−2

x3 → 3x2 + 2

x2 → 4

→18
0
︷︸︸︷
=

→∞<

+∞>

⇒ AV : x = →2

lim
x→2

x3 → 3x2 + 2

x2 → 4

→2
0
︷︸︸︷
=

+∞<

→∞>

⇒ AV : x = 2

lim
x→∞

f(x)

x
= lim

x→∞

x3

x3
= 1

lim
x→∞

(f(x)→ x) = lim
x→∞

→3x2 + 6

x2 → 4
= lim

x→∞

→3x2

x2
= →3 ⇒ AO : y = x→ 3

δ(x) =
x3 → 3x2 + 2

x2 → 4
→ (x→ 3) =

4x→ 10

x2 → 4
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x

δ(x)

position

→∞ →2 2 5/2 +∞

→ + → 0 +

dessous dessus dessous ∩ dessus
inter. avec l’AH :

(
5

2
;→

1

2

)

4 8→4→8
0

→4

→8

→12

4

y = f(x)

x = →2 x = 2

y = x→ 3

x

y

2.7.2

a) f(x) = x

√
x

x+ 1

√
x

x+ 1
≥ 0 ⇒ ED(f) =]→∞;→1[∪[0; +∞[

lim
x→→1
<

x

√
x

x+ 1

→1
0+

︷︸︸︷
= →∞ ⇒ AV : x = →1

lim
x→∞

f(x)

x
= lim

x→∞

√
x

x+ 1
= lim

x→∞

√
x

x
= 1

lim
x→∞

(f(x)→ x) = lim
x→∞

x

(√
x

x+ 1
→ 1

)

= lim
x→∞

x

(√
x

x+ 1
→ 1

)

·
√ x

x+1 + 1
√ x

x+1 + 1

= lim
x→∞

x·
x

x+1 → 1
√ x

x+1 + 1
= lim

x→∞

−x
x+1

√ x
x+1 + 1

= lim
x→∞

−x
x

√
x
x + 1

= →
1

2
⇒ AO : y = x→

1

2
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