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Esercizi

A) Calcolare la derivata delle seguenti funzioni:

1. f(x) = 5x4 − 2x+ 1

2. f(x) =
x2

x+ 1

3. f(x) =
x2

√
x2 + 2

4. f(x) = ex tan3 x

5. f(x) = x log x+ x4

6. f(x) = ex sin x

7. f(x) = ex(sin x+ cos x)

8. f(x) =
cos x+ 1

x+ sin x

9. f(x) =
sin(x2)

x+ 1

10. f(x) =
√
1 + ex

11. f(x) = sin

(

1

x2 + x+ 1

)

12. f(x) =
log(2x+ 3)

x2 + 5

13. f(x) = x sin(x5 − 7)

14. f(x) =
cosh(sinh x)

cosh x

15. f(x) = arctan
(

sin(2 log x)
)

16. f(x) =

√
x− 6x8

1 + 3x5

17. f(x) = ex
3ex cosx

18. f(x) = (sin x)x
4

19. f(x) = (x3 + 4)cos x

20. f(x) = (x2 + 1)x
3+x

21. f(x) = (x2 + 2)x

22. f(x) = (x2 + 1)log x

B) Calcolare la derivata delle seguenti funzioni nel punto c indicato:

1. f(x) = 2|x− 2| − log(x2 + x) , c = −2

2. f(x) =
2 sin |3x|

x
, c = − π

2

3. f(x) = sin(x3 log x) , c = e

4. f(x) = x log3
( x

e2

)

, c = e

5. f(x) =
ex

2

x5
, c =

√
2

6. f(x) = x2ex
3

, c = 2

7. f(x) = x3 cos(x4) , c = 2

8. f(x) = log
∣

∣e3x
5 − e3

∣

∣ , c = 0

9. f(x) =
exp

(

3 sin(2x)
)

√
x2 − 4x+ 16

, c = 4

10. f(x) = arctan
(
√
x2 + 2x+ 5

)

, c = 0

11. f(x) = arctan
(

|x2 − 4|+ 4
)

sin x , c = 0

12. f(x) =
(

2 + sen(5x)
)3+cos(5x)

, c = 2π

1



13. f(x) =
x

sin2(2x) + cos(x2)
, c = π

14. f(x) = arctan
(x+ 4)2

x2 + 4
, c = 0

15. f(x) = arcsin

(
√
x2 − 2

4

)

, c = 2

16. f(x) = arcsin
(

|x2 − 3x| − 2
)

, c = 1

17. f(x) = (x4 + 3x2)logx , c = 1

18. f(x) =

(

x+ 2

x3 + 1

)x2

, c = 1

19. f(x) = x
√

|x2−13|−4 , c = 2

20. f(x) =

(

x2 + 2

5x+ 2

)x

, c = 2

C) Per ciascuna delle seguenti funzioni determinare il dominio naturale, l’insieme dei punti
di derivabilità e calcolare la derivata.

1. f(x) =
ex

|x+ 3|

2. f(x) =
√
x2 + x

3. f(x) = log(1− |x|)− cos x

4. f(x) =
√

|x+ 3|+ 1

5. f(x) = x exp
(

|x+ 2|
)

6. f(x) = |x− 1| sin |x− 1|

7. f(x) = arcsin
x

x+ 2

8. f(x) = |x− 1| sin(πx)

9. f(x) =
√
−x2 − 2x

10. f(x) = exp
(

|x2 + x|
)

11. f(x) =
√

3− |x− 1|

12. f(x) =
log |x| − 1

x

13. f(x) =
√

|x+ 2| − 3

14. f(x) = e1/x
√

|x− 5| − 1
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Soluzioni

A)

1. 20x3 − 2

2.
x2 + 2x

(x+ 1)2

3.
x3 + 4x

(x2 + 2)3/2

4. ex(3 tan4 x+ tan3 x+ 3 tan2 x)

5. log x+ 1 + 4x3

6. ex(sin x+ cosx)

7. 2ex cosx

8.
−x sin x− 2− 2 cosx

(x+ sin x)2

9.
2x(x+ 1) cosx2 − sin x2

(x+ 1)2

10.
ex

2
√
1 + ex

11. cos

(

1

x2 + x+ 1

)

2x+ 1

(x2 + x+ 1)2

12.
2x2 + 10− log(2x+ 3) (4x2 + 6x)

(2x+ 3)(x2 + 5)2

13. sin(x5 − 7) + 5x5 cos(x5 − 7)

14.
sinh(sinh x) cosh2x− cosh(sinh x) sinh x

cosh2x

15.
2 cos(2 log x)

x
(

1 + sin2(2 log x)
)

16.
1− 27x5 − 96x7

√
x− 108x12

√
x

2
√
x (1 + 3x5)2

17. ex
3ex

(

3x2ex cosx+ x3ex cos x− sin x
)

18. (sin x)x
4

(

x4 cosx

sin x
+ 4x3 log(sin x)

)

19. (x3+4)cos x
(

3x2 cosx

x3 + 4
−log(x3+4) sin x

)

20. (x2 +1)x
3+x

(

2x2 +(3x2 +1) log(x2+1)
)

21. (x2 + 2)x
(

log(x2 + 2) +
2x2

x2 + 2

)

22. (x2 + 1)logx
(

log(x2 + 1)

x
+

2x log x

x2 + 1

)

B)

1. − 1

2

2.
8

π2

3. 4e2 cos e3

4. 2

5. − e2

8

6. 52 e8

7. 12 cos 16− 256 sin 16

8. 0

9.
exp(3 sin 8) (48 cos 8− 1)

32

10.
1

6
√
5

11. arctan 8

12. 160

13.
cos(π2) + 2π2 sin(π2)

cos2(π2)

14.
2

17

15.
1√
7

16. 1

17. log 4

18.
3

2

(

2 log
3

2
− 7

6

)

19. − 1

4
− 1

3
log 2

20.
1

4

(

− log 2 +
1

2

)
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C)

1. dom f = R \ {−3}
dom f ′ = R \ {−3}

f ′(x) = ex
(x+ 2) sgn(x+ 3)

(x+ 3)2

2. dom f = ]−∞,−1] ∪ [0,+∞[

dom f ′ = ]−∞,−1[ ∪ ]0,+∞[

f ′(x) =
2x+ 1

2
√
x2 + x

3. dom f = ]−1, 1[

dom f ′ = ]−1, 0[ ∪ ]0, 1[

f ′(x) =
1

x− sgn(x)
+ sin x

4. dom f = R

dom f ′ = R \ {−3}

f ′(x) =
sgn(x+ 3)

2
√

|x+ 3|+ 1

5. dom f = R

dom f ′ = R \ {−2}
f ′(x) = exp

(

|x+ 2|
) (

1 + x sgn(x+ 2)
)

6. dom f = R

dom f ′ = R

f ′(x) = sin(x− 1) + (x− 1) cos(x− 1)

7. dom f = [−1,+∞[

dom f ′ = ]−1,+∞[

f ′(x) =
1

|x+ 2|
√
x+ 1

8. dom f = R

dom f ′ = R

f ′(x) = sgn(x− 1) sin(πx) + π|x− 1| cos(πx)

9. dom f = [−2, 0]

dom f ′ = ]−2, 0[

f ′(x) =
−x− 1√
−x2 − 2x

10. dom f = R

dom f ′ = R \ {−1, 0}
f ′(x) = exp

(

|x2 + x|
)

(2x+ 1) sgn(x2 + x)

11. dom f = [−2, 4]

dom f ′ = ]−2, 4[ \ { 1}

f ′(x) =
− sgn(x− 1)

2
√

3− |x− 1|

12. dom f = R
∗

dom f ′ = R
∗

f ′(x) =
2− log |x|

x2

13. dom f = ]−∞,−5] ∪ [1,+∞[

dom f ′ = ]−∞,−5[ ∪ ]1,+∞[

f ′(x) =
sgn(x+ 2)

2
√

|x+ 2| − 3

14. dom f = ]−∞, 0[ ∪ ]0, 4] ∪ [6,+∞[

dom f ′ = ]−∞, 0[ ∪ ]0, 4[ ∪ ]6,+∞[

f ′(x) = e1/x
(x2 − 2x+ 10) sgn(x− 5) + 2

2x2
√

|x− 5| − 1
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