
Sesamath.ch - Manuel de mathématiques - 2e année maturité gymnasiale
Corrigés des exercices du chapitre 6

Exercice 1

a) ( f + g )( x)= f (x )+g (x )=x3+2 x2+3 x2−1=x3+5 x2−1 et D f + g=D f∩Dg=ℝ

( f −g)( x)= f (x )−g (x )=x3+2 x2−(3 x2−1)=x3−x2+1 et D f −g=D f∩Dg=ℝ

( f⋅g )(x )= f (x )⋅g( x)=( x3+2 x2)(3 x2−1)=3 x5+6 x4−x3−2 x2 et D f⋅g=D f∩Dg=ℝ

( f
g

)(x)=
f ( x)
g( x)

= x
3+2 x2

3 x 2−1
 et D f

g

=D f∩Dg ∖{x∣g( x)=0}=ℝ∖{±√3
3 }

b) ( f + g)( x)= f (x )+g (x )=√1+x+√1−x et D f + g=D f∩Dg=[−1;∞ [∩]−∞ ; 1]=[−1;1]

( f + g)( x)= f (x )+g (x )=√1+x+√1−x et D f −g=D f + g=[−1;1]

( f⋅g )(x )= f (x )⋅g( x)=√1+ x⋅√1−x=√1−x2 et D f⋅g=D f +g=D f −g=[−1;1] 

( f
g

)(x)=
f ( x)
g( x)

= √1+x
√1−x

=√ 1+ x
1−x

 et D f
g

=D f∩Dg ∖{x∣g( x)=0}=[−1;1]∖ {1}=[−1;1[

c) ( f + g)( x)= f (x )+g (x )=√9−x2+√x2−1 voir ci-dessous pour le domaine.

( f −g)( x)= f (x )−g (x )=√9−x2−√ x2−1 voir ci-dessous pour le domaine.

( f⋅g )(x )= f (x )⋅g( x)=√9−x2⋅√x2−1=√−x4+10 x2−9 voir ci-dessous pour le domaine.

( f
g

)(x)=
f ( x)
g ( x)

=√9−x2

√ x2−1
=√ 9−x2

x2−1
 voir ci-dessous pour le domaine.

D f : 9−x2≥0⇔(3−x)(3+ x)≥0 et comme f  est

concave avec Z f={±3} on a D f=[−3;3]

Dg : x
2−1≥0⇔(x−1)(x+1)≥0 et comme g est

convexe avec Z g={±1} on a

Dg= ]−∞ ;−1]∪[1;+∞ [

D f + g=D f −g=D f⋅g=D f∩Dg=[−3;−1]∪[1;3 ]

D f
g

=D f∩Dg ∖{x∣g( x)=0}=[−3;−1]∪[1;3] ∖{±1}=[−3;−1[∪]1;3]
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Exercice 2  

a) ( f ∘ g)( x)= f (g (x ))= f (x2−3 x+5)=2(x2−3 x+5)−5=2 x2−5 x+5

(g ∘ f )( x)=g ( f (x ))=g (2 x−5)=(2 x−5)2−3(2 x−5)+5=4 x2−20 x+25−6 x+15+5 =
4 x2−26 x+45

(g ∘ g )( x)=g (g (x ))=g (x2−3 x+5)=(x2−3 x+5)2−3(x2−3 x+5)+5=
x 4−6 x3+19 x2−30 x+25−3 x2+9 x−15+5=x 4−6 x3−3 x2−21 x+15

b) ( f ∘ g)( x)= f (g (x ))= f (x2−2)=
2(x2−2)−1

(x2−2)+4
=2 x2−5

x2+2

(g ∘ f )( x)=g ( f (x ))=g( 2 x−1
x+4 )=(2 x−1

x+4 )
2

−2=
4 x2−4 x+1−2(x2+8 x+16)

x2+8 x+16
=

2 x2−20 x−31

x2+8 x+16

(g ∘ g)( x)=g(g (x ))=g (x2−2)=( x2−2)2−2=x4−4 x2+2

c) ( f ∘ g)( x)= f (g (x ))= f ( 2 x−1
x−3 )=

3(2 x−1
x−3 )−4

(2 x−1
x−3 )+1

=

6 x−3−4(x−3)
x−3

2 x−1+x−3
x−3

=

2 x+9
x−3

3 x−4
x−3

= 2 x+9
3 x−4

(g ∘ f )( x)=g ( f (x ))=g(3 x−4
x+1 )=

2(3 x−4
x+1 )−1

( 3 x−4
x+1 )−3

=

6 x−8−(x+1)
x+1

3 x−4−3( x+1)
x+1

=

5 x−9
x+1
−7
x+1

=− 5 x−9
7

(g ∘ g)( x)=g(g (x ))=g( 2 x−1
x−3 )=

2( 2 x−1
x−3 )−1

( 2 x−1
x−3 )−3

=

4 x−2−( x−3)
x−3

2 x−1−3(x−3)
x−3

=

3 x+1
x−3

−x+8
x−3

=3 x+1
8−x

 

d) ( f ∘ g )( x)= f (g (x ))= f (√1−x)=√(√1−x)2−1=√1−x−1=√−x

(g ∘ f )( x)=g ( f (x ))=g (√x2−1)=√1−√x2−1

(g ∘ g)( x)=g(g (x ))=g (√1−x)=√1−√1−x
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Exercice 3  

a) f 1(x )=
x−1
x+1

f 2(x)=( f 1∘ f 1)(x )= f 1( f 1( x))= f 1( x−1
x+1 )=

x−1
x+1

−1

x−1
x+1

+1
=

x−1−x−1
x+1

x−1+x+1
x+1

=

−2
x+1
2 x
x+1

=−2
2 x

=− 1
x

f 3( x)=( f 1∘ f 2)(x )= f 1( f 2(x ))= f 1(− 1
x )=

− 1
x
−1

− 1
x
+1

=

−1−x
x

−1+x
x

=−1−x
−1+ x

=− x+1
x−1

f 4(x )=( f 1∘ f 3)(x )= f 1( f 3(x ))= f 1(− x+1
x−1)=

− x+1
x−1

−1

− x+1
x−1

+1
=

−x−1−x+1
x−1

−x−1+x−1
x−1

=−2 x
−2

=x

f 5(x )=( f 1∘ f 4)(x )= f 1( f 4(x ))= f 1(x )

b) On constate que f 5(x )= f 1(x ) et donc on a aussi f 6= f 2 , f 7= f 3 , f 8= f 4 , f 9= f 1 , etc. 

Finalement, on a f 1000= f 4  ainsi f 1000(3)= f 4(3)=3.

c) ( f ∘ g)( x)= f (g (x ))= f ( x+1
1−x )=

x+1
1−x

−1

x+1
1−x

+1
=

x+1−1+ x
1−x

x+1+1−x
1−x

=

2 x
1−x

2
1−x

= 2 x
2

=x

(g ∘ f )( x)=g ( f (x ))=g( x−1
x+1 )=

x−1
x+1

−1

1− x−1
x+1

=

x−1+x+1
x+1

x+1−x+1
x+1

=

2 x
x+1

2
x+1

=2 x
2

=x

On constate que g est la réciproque de f .

Exercice 4

f (x )= 1
1−x

x ⟼
v

1−x ⟼
u

1
1−x

     donc f =u∘v 

g ( x)=1−2 x x ⟼
w

2 x ⟼
v

1−2 x      donc g=v∘w

h(x )= x−1
x

x ⟼
u

1
x

⟼
v

1− 1
x
= x−1

x
     donc h=v ∘u
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i (x )=x x ⟼
u

1
x

⟼
u

1
1
x

=x      donc i=u ∘u

k (x )= x
x−2

x ⟼
u

1
x

⟼
w

2
x

⟼
v

1− 2
x
= x−2

x
⟼
u

1
x−2
x

= x
x−2

     donc k=u ∘v ∘w ∘u

 

Exercice 5

a) (h∘ f )( x)=h( f (x ))=h( x+2)=(x+2)2=x2+4 x+4

x∈Dh∘ f ⇔ x∈D f  et f (x )∈Dh
⇔ x∈ℝ  et f ( x)∈ℝ
⇔ x∈ℝ  et x+2∈ℝ
⇔ x∈ℝ

Donc Dh∘ f=ℝ

b) ( f ∘ g)( x)= f (g (x ))= f ( 2 x+5
x+2 )=(2 x+5

x+2 )+2= 2 x+5
x+2

+
2(x+2)
x+2

= 4 x+9
x+2

x∈D f ∘ g⇔ x∈Dg  et g (x )∈D f

⇔ x∈ℝ∖{−2} et g (x )∈ℝ

⇔ x∈ℝ∖{−2} et 2 x+5
x+2

∈ℝ

⇔ x∈ℝ∖{−2} et x∈ℝ∖ {−2}
Donc D f ∘ g=ℝ∖{−2}

c) (g ∘ g)( x)=g(g (x ))=g( 2 x+5
x+2 )=

2(2 x+5
x+2 )+5

( 2 x+5
x+2 )+2

=

4 x+10+5 x+10
x+2

2 x+5+2 x+4
x+2

=

9 x+20
x+2

4 x+9
x+2

= 9 x+20
4 x+9
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x∈Dg ∘ g⇔ x∈Dg  et g (x)∈Dg

⇔ x∈ℝ∖{−2} et g (x )∈ℝ∖{−2}

⇔ x∈ℝ∖{−2} et 2 x+5
x+2

∈ℝ∖{−2}

⇔ x∈ℝ∖{−2} et 2 x+5
x+2

≠−2      On résout   2 x+5
x+2

=−2⇔ 2 x+5=−2( x+2)⇔ x=− 9
4

⇔ x∈ℝ∖{−2} et x∈ℝ∖ {− 9
4
}

Donc Dg ∘ g=ℝ∖{− 9
4

;−2}
d) ( f ∘ j)( x)= f ( j (x ))= f (√x+1)=√x+1+2

x∈D f ∘ j⇔ x∈D j  et j (x)∈D f

⇔ x∈[−1;+∞ [  et j (x )∈ℝ
⇔ x∈[−1;+∞ [  et √ x+1∈ℝ
⇔ x∈[−1;+∞ [  et x∈[−1;+∞ [

Donc D f ∘ j=[−1;+∞ [

e) (g ∘ f )( x)=g ( f (x ))=g (x+2)=
2 (x+2)+5
(x+2)+2

= 4 x+9
x+4

x∈Dg ∘ f ⇔ x∈D f  et f (x )∈Dg

⇔ x∈ℝ  et f ( x)∈ℝ∖ {−2}
⇔ x∈ℝ  et x+2∈ℝ∖{−2}       On résout x+2=−2⇔ x=−4

Donc Dg ∘ f=ℝ∖{−9
4

;−2}
f) (g ∘h)( x)=g (h(x ))=g (x2)= 2 x2+5

x2+2

x∈Dg ∘h⇔ x∈Dh  et h(x )∈Dg

⇔ x∈ℝ  et h( x)∈ℝ∖ {−2}
⇔ x∈ℝ  et x2∈ℝ∖{−2}       On résout x2=−2⇔S=∅

⇔ x∈ℝ  et x∈ℝ
Donc Dg ∘ h=ℝ
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Exercice 6  

a) ( f ∘ g)( x)= f (g (x ))= f (√3 x )=(√3 x)2−4=3 x−4

x∈D f ∘ g⇔ x∈Dg  et g (x )∈D f

⇔ x∈ℝ  et g( x)∈ℝ
⇔ x∈ℝ  et √3 x∈ℝ
⇔ x∈ℝ  et x∈[ 0;+∞ [

Donc D f ∘ g=x∈[0 ;+∞ [

(g ∘ f )( x)=g ( f (x ))=g (x2−4)=√3(x2−4)

x∈Dg ∘ f ⇔ x∈D f  et f (x )∈Dg

⇔ x∈ℝ  et f ( x)∈[0 ;+∞ [

⇔ x∈ℝ  et x2−4∈[0;+∞ [      On résout x2−4≥0⇔( x+2)( x−2)≥0

⇔ x∈ℝ  et x∈]−∞ ;−2]∪[2;+∞ [
Donc Dg ∘ f=]−∞ ;−2 ]∪[2 ;+∞ [

b) ( f ∘ g )( x)= f (g (x ))= f (√x+5)=√√x+5−2

x∈D f ∘ g⇔ x∈Dg  et g (x )∈D f

⇔ x∈[−5;+∞ [  et g (x )∈[2;+∞[
⇔ x∈[−5;+∞ [  et √ x+5∈[2 ;+∞ [   On résout √x+5≥2⇔ x+5≥4⏟

(l'inégalité ne change
pas de sens car 2≥0)

⇔ x≥−1

Donc D f ∘ g=x∈[−1;+∞ [

(g ∘ f )( x)=g ( f (x ))=g (√x−2)=√√ x−2+5

x∈Dg ∘ f ⇔ x∈D f  et f (x )∈Dg

⇔ x∈[2;+∞ [  et f (x )∈[−5;+∞ [
⇔ x∈[2;+∞ [  et √ x−2∈[−5;+∞ [      On résout √x−2≥−5⇔ x≥2

⇔ x∈[2;+∞ [  et x∈[ 2;+∞ [
Donc Dg ∘ f=[2;+∞ [
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