
6.5 1) f ′(x) = (x2 + 5 x+ 1)′ = 2 x+ 5
− 5

2

2 x+ 5 − +
f ′ − +
f ց ր

0

0

min

f(−5
2
) = (−5

2
)2 + 5 · (−5

2
) + 1 = −21

4

Le point (−5
2
;−21

4
) est un minimum absolu.

2) f ′(x) = (x3 + 3 x)′ = 3 x2 + 3 = 3 (x2 + 1)

3 +
x2 + 1 +
f ′ +
f ր

3) f ′(x) = (1
3
x3 + 5

2
x2 + 6 x+ 1)′ = x2 + 5 x+ 6 = (x+ 3) (x+ 2)

−3 −2

x+ 3 − + +
x+ 2 − − +
f ′ + − +
f ր ց ր

0

0

0 0

max

min

f(−3) = 1
3
(−3)3 + 5

2
(−3)2 + 6 (−3) + 1 = −7

2

Le point (−3 ;−7
2
) est un maximum local.
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f(−2) = 1
3
(−2)3 + 5

2
(−2)2 + 6 (−2) + 1 = −11

3

Le point (−2 ;−11
3
) est un minimum local.

4) f ′(x) = (2 x4−9 x2)′ = 8 x3−18 x = 2 x (4 x2−9) = 2 x (2 x+3) (2 x−3)
− 3

2 0
3

2

2 x − − + +
2 x+ 3 − + + +
2 x− 3 − − − +

f ′ − + − +
f ց ր ց ր

0

0

0

0 0 0

min

max

min

f(−3
2
) = 2 (−3

2
)4 − 9 (−3

2
)2 = −81

8

Le point (−3
2
;−81

8
) est un minimum local.

f(0) = 2 · 04 − 9 · 02 = 0

Le point (0 ; 0) est un maximum local.

f(3
2
) = 2 (3

2
)4 − 9 (3

2
)2 = −81

8

Le point (3
2
;−81

8
) est un minimum local.
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5) f ′(x) =

(
4 x+ 5

2 x− 3

)
′

=
(4 x+ 5)′ (2 x− 3)− (4 x+ 5) (2 x− 3)′

(2 x− 3)2

=
4 (2 x− 3)− 2 (4 x+ 5)

(2 x− 3)2
=

−22

(2 x− 3)2
3

2

−22 − −

(2 x− 3)2 + +
f ′ − −

f ց ց

6) f ′(x) =
(
(x−1)5 (2 x+1)4

)
′

=
(
(x−1)5)′ (2 x+1)4+(x−1)5

(
(2 x+1)4

)
′

= 5 (x− 1)4 (x− 1)′
︸ ︷︷ ︸

1

(2 x+ 1)4 + (x− 1)5 4 (2 x+ 1)3 (2 x+ 1)′
︸ ︷︷ ︸

2

= 5 (x− 1)4 (2 x+ 1)4 + 8 (x− 1)5 (2 x+ 1)3

= (x− 1)4 (2 x+ 1)3
(
5 (2 x+ 1) + 8 (x− 1)

)

= (x− 1)4 (2 x+ 1)3 (18 x− 3)
︸ ︷︷ ︸

3 (6 x−1)

= 3 (x− 1)4 (2 x+ 1)3 (6 x− 1)
− 1

2

1

6 1

3 + + + +
(x− 1)4 + + + +
(2 x+ 1)3 − + + +
6 x− 1 − − + +

f ′ + − + +
f ր ց ր ր

0

0

0

00 0

max

min
replat

f(−1
2
) = (−1

2
− 1)5

(
2 (−1

2
) + 1

)4
= (−3

2
)5 (0)4 = −243

32
· 0 = 0

Le point (−1
2
; 0) est un maximum local.
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f(1
6
) = (1

6
− 1)5 (2 · 1

6
+ 1)4 = (−5

6
)5 (4

3
)4 = −3125

7776
· 256

81
= −25000

19683

Le point (1
6
;−25000

19683
) est un minimum local.

f(1) = (1− 1)5 (2 · 1 + 1)4 = 05 · 34 = 0

Le point (1 ; 0) est un replat.

7) f ′(x) = (x5 − 5 x4 + 5 x3 + 1)′ = 5 x4 − 20 x3 + 15 x2 = 5 x2 (x2 − 4 x+ 3)

= 5 x2 (x− 1) (x− 3)

0 1 3

5 + + + +
x2 + + + +

x− 1 − − + +
x− 3 − − − +
f ′ + + − +
f ր ր ց ր

0

0

0

00 0

max

min
replat

f(0) = 05 − 5 · 04 + 5 · 03 + 1 = 1

Le point (0 ; 1) est un replat.

f(1) = 15 − 5 · 14 + 5 · 13 + 1 = 2

Le point (1 ; 2) est un maximum local.

f(3) = 35 − 5 · 34 + 5 · 33 + 1 = −26

Le point (3 ;−26) est un minimum local.
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8) f ′(x) = (x3 +
3

x
)′ = (x3 + 3 x−1)′ = 3 x2 − 3 x−2 = 3 x2 −

3

x2
=

3 x4 − 3

x2

=
3 (x4 − 1)

x2
=

3 (x2 − 1) (x2 + 1)

x2
=

3 (x− 1) (x+ 1) (x2 + 1)

x2

−1 0 1

3 + + + +
x− 1 − − − +
x+ 1 − + + +
x2 + 1 + + + +
x2 + + + +
f ′ + − − +
f ր ց ց ր

0

0

00

max

min
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f(−1) = (−1)3 + 3
−1

= −4

Le point (−1 ;−4) est un maximum local.

f(1) = 13 + 3
1
= 4

Le point (1 ; 4) est un minimum local.
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