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Capitolul 1. LIMITE DE �SIRURI

1. a) Utiliz�and de�ni�tia limitei cu �ε� s�a se arate c�a �sirul numeric an este convergent �si

are limita a.

b) S�a se determine rangul, ��ncep�and de la care termenul �sirului difer�a de a cu mai pu�tin

de 0.001.

1.1. an =
4n+ 2

5n+ 1
, a =

4

5
· 1.2. an =

2n+ 1

3n− 2
, a =

2

3
·

1.3. an =
1− 2n

n+ 2
, a = −2. 1.4. an =

3n

2n− 1
, a =

3

2
·

1.5. an =
7n+ 1

1− 3n
, a = −7

3
· 1.6. an =

2n− 1

7n− 3
, a =

2

7
·

1.7. an =
2− n

1− 2n
, a =

1

2
· 1.8. an =

6− 3n

2n− 1
, a = −3

2
·

1.9. an =
2n2 + 1

8n2 − 1
, a =

1

4
· 1.10. an =

2n2

3− n2
, a = −2.

1.11. an =
3n2 + 2

1− 4n2
, a = −3

4
· 1.12. an =

1− 5n2

2− 4n2
, a =

5

4
·

1.13. an =
4n3

2n3 − 1
, a = 2. 1.14. an =

8− n3

1 + 2n3
, a = −1

2
·

1.15. an =
2 + n3

2n3 − 1
, a =

1

2
· 1.16. an =

1− n3

1 + n3
, a = −1.

2. a) S�a se arate c�a �sirurile date sunt convergente:

2.1. an =
2n+ 3

3n− 2
· 2.2. an =

n− 1

n+ 1
·

2.3. an =
2n+ 1

n+ 3
· 2.4. an =

1− 2n

n+ 1
·

2.5. an =
1− 3n

1− 4n
· 2.6. an =

2n− 1

n+ 2
·
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2.7. an =
n∑

k=1

1

k(k + 1)
· 2.8. an =

n∑
k=2

1

k(k − 1)
·

2.9. an =
n∑

k=1

2

(2k − 1)(2k + 1)
· 2.10. an =

n∑
k=1

1

k2
·

2.11. an =

√
2 +

√
2 + . . .+

√
2︸ ︷︷ ︸

n r�ad�acini

. 2.12. an =
3

√
6 +

3

√
6 + . . .+

3
√
6︸ ︷︷ ︸

n r�ad�acini

.

2.13. an =
n∑

k=1

sin k

3k
· 2.14. an =

n∑
k=1

sin k!

k(k + 1)
·

2.15. an = 1 +
1

2!
+ · · ·+ 1

n!
· 2.16. an =

1

1 · 2
− 1

2 · 3
+ · · ·+ (−1)n−1

n(n+ 1)
·

b) S�a se arate c�a:

2.17. lim
n→∞

sin
π

2
n ̸= 1. 2.18. lim

n→∞
cos πn ̸= 1.

2.19. lim
n→∞

2n− 1

n+ 1
̸= 1. 2.20. lim

n→∞

3n− 1

2n+ 1
̸= 2.

2.21. lim
n→∞

n2 sin
πn

4
̸= 0. 2.22. lim

n→∞

n

n+ 1
cos

2πn

3
̸= 1.

3. S�a se calculeze urm�atoarele limite:

3.1. lim
n→∞

(n+ 2)2 + (n− 1)2

(2n− 1)2 + (n+ 1)2
. 3.2. lim

n→∞

(n+ 1)2 − (n− 4)2

(3n+ 1)2 + (n− 1)2
.

3.3. lim
n→∞

(2− n)2 − (1 + n)2

(n− 3)2 − (n+ 2)2
. 3.4. lim

n→∞

(2n− 1)2 − (n− 1)2

(n+ 1)2 + (n− 1)2
.

3.5. lim
n→∞

(1 + 2n)3 − 8n3

(1− 3n)2 − 3n2
. 3.6. lim

n→∞

(n+ 3)3 + (n− 1)3

2n3 + 3n
.

3.7. lim
n→∞

(n+ 5)2 + (n+ 2)2

(n+ 2)3 − (n+ 1)3
. 3.8. lim

n→∞

(2n+ 1)2 + (1− 3n)2

(n− 2)3 − (n− 1)3
.

3.9. lim
n→∞

(n+ 2)4 − (n− 2)4

(n+ 3)2 + (n− 3)2
. 3.10. lim

n→∞

(n+ 1)4 − (n− 1)4

(n+ 1)3 + (n− 1)3
.

3.11. lim
n→∞

(2n+ 1)! + (2n+ 2)!

(2n+ 3)!
. 3.12. lim

n→∞

n! + (n+ 2)!

(n− 1)! + (n+ 2)!
.
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3.13. lim
n→∞

(n+ 3)!− (n+ 1)!

(n+ 2)!
. 3.14. lim

n→∞

(2n− 1)! + (2n+ 1)!

(2n)!(n+ 1)
.

3.15. lim
n→∞

(3n)! + (3n− 2)!

(3n− 1)!(2n+ 1)
. 3.16. lim

n→∞

(n− 1)! + (n− 2)!

(n− 3)!(3n2 − 1)
.

4. S�a se calculeze limitele:

4.1. lim
n→∞

√
n+ 1

(√
n+ 3−

√
n+ 2

)
. 4.2. lim

n→∞

(√
(n− 1)(n+ 4)− n

)
.

4.3. lim
n→∞

(√
n2 + 3n+ 2− n

)
. 4.4. lim

n→∞

(
n+

3
√
n2 − n3

)
.

4.5. lim
n→∞

(√
n2 + 4n− 2−

√
n2 − 2

)
. 4.6. lim

n→∞

√
n− 1

(√
n+ 1−

√
n− 3

)
.

4.7. lim
n→∞

(
n
√
n−

√
n(n2 − 1)

)
. 4.8. lim

n→∞
n
(

3
√
2 + 8n3 − 2n

)
.

4.9. lim
n→∞

3
√
n
(

3
√
n2 − 3

√
n(n+ 1)

)
. 4.10. lim

n→∞
n2
(

3
√
n3 + 7− 3

√
n3 + 1

)
.

4.11. lim
n→∞

(
1

n2
+

2

n2
+ · · ·+ n− 1

n2

)
. 4.12. lim

n→∞

(
2 + 4 + . . .+ 2n

n+ 2
− n

)
.

4.13. lim
n→∞

(
n+ 2

1 + 2 + . . .+ n
− 3

2

)
. 4.14. lim

n→∞

1 + 3 + 5 + . . .+ 2n− 1

2 + 4 + 6 + . . .+ 2n
.

4.15. lim
n→∞

5 + 10 + . . .+ 5n

n2 + 1
. 4.16. lim

n→∞

1 · 2 + 2 · 3 + . . .+ n(n+ 1)

n3
.

4.17. lim
n→∞

12 + 32 + . . .+ (2n− 1)2

n3
. 4.18. lim

n→∞

(
12 + 22 + . . .+ n2

n2
− n

3

)
.

4.19. lim
n→∞

3n − 5n+1

3n+1 + 5n+2
. 4.20. lim

n→∞

(
7

10
+

29

100
+ · · ·+ 2n + 5n

10n

)
.

4.21. lim
n→∞

4n + 7n

4n − 7n−1
. 4.22. lim

n→∞

(
3

4
+

5

16
+ · · ·+ 1 + 2n

4n

)
.

4.23. lim
n→∞

3n + 5−n

3−n + 5n
. 4.24. lim

n→∞

1 + 1
5
+ · · ·+ 1

5n

1 + 1
7
+ · · ·+ 1

7n

.

5. S�a se calculeze limitele:

5.1. lim
n→∞

(
2n+ 3

2n− 1

)n

. 5.2. lim
n→∞

(
n+ 2

n+ 1

)1−n

.
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5.3. lim
n→∞

(
3n− 1

3n+ 2

)2n+1

. 5.4. lim
n→∞

(
2n+ 1

2n− 5

)n
6

.

5.5. lim
n→∞

(
n2 − 1

n2 + 1

)2n−1

. 5.6. lim
n→∞

(
3n2 + 2

3n2 − 1

)n
3

.

5.7. lim
n→∞

(
3n+ 1

3n

)1−n2

. 5.8. lim
n→∞

(
2n2 + 1

2n2 − 3

)1−n3

.

5.9. lim
n→∞

(
2n2 + 2

2n2 + 1

)n2

. 5.10. lim
n→∞

(
n2 + n+ 1

n2 + n− 1

)n2−1

.

5.11. lim
n→∞

(
3n2 + 2

3n2 − 1

)n2+1

. 5.12. lim
n→∞

(
2n2 + n+ 2

2n2 − 2n+ 3

)2n

.

5.13. lim
n→∞

(
3n2 + 6n+ 7

3n2 + 6n+ 4

)6n2−5n+4

. 5.14. lim
n→∞

(
n2 + 1

n2 − 1

)2n2

.

5.15. lim
n→∞

(
n2 + 2n+ 3

n2 + 3n+ 4

)2n−1

. 5.16. lim
n→∞

(
4n2 + 2

4n2 − 2

)n2

.

5.17. lim
n→∞

(
n2 + n− 1

3n2 − n+ 1

) 1
n

. 5.18. lim
n→∞

(
1 + 2n

3n− 1

)n

.

5.19. lim
n→∞

(
n+ 1

n− 1

) 2n2+1
2n2−1

. 5.20. lim
n→∞

(
n2 − 1

2n2 + 1

) 2n
n+1

.
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Capitolul 2. LIMITE DE FUNC�TII

1. S�a se calculeze urm�atoarele limite:

1.1. lim
x→2

x2 − 4

x2 + x− 6
. 1.2. lim

x→1

x2 + x− 2

x2 + 6x− 7
.

1.3. lim
x→3

x2 + 2x− 15

x2 − x− 6
. 1.4. lim

x→4

x2 − 7x+ 12

x2 − 6x+ 8
.

1.5. lim
x→0

x3 − 6x2 + 7x

x2 + x
. 1.6. lim

x→−2

x2 + x− 2

x2 − x− 6
.

1.7. lim
x→1

x3 − 1

x2 − 1
. 1.8. lim

x→1

xm − 1

xn − 1
, m, n ∈ N.

1.9. lim
x→0

(x+ 2)(1− x)(2x+ 1)− 2

x2 + x
. 1.10. lim

x→2

x4 − 5x2 + 4

x4 − 3x2 − 4
.

1.11. lim
x→−2

x3 + 2x2 − x− 2

x3 − 7x− 6
. 1.12. lim

x→−1

x4 + x2 − 2

x4 − 1
.

1.13. lim
x→−1

x3 + 2x+ 3

x3 + 1
. 1.14. lim

x→2

x4 − 2x3 − 3x2 + 4x+ 4

x4 − 6x3 + 13x2 − 12x+ 4
.

1.15. lim
x→1

2x4 − x2 − 1

x4 − 1
. 1.16. lim

x→0

(x+ 1)3 − (3x+ 1)

2x4 + x2
.

1.17. lim
x→−1

x3 + 3x2 + 7x+ 5

x3 − x2 − x+ 1
. 1.18. lim

x→2

x3 − 3x− 2

x2 − 4
.

1.19. lim
x→−1

(x3 − 2x− 1)2

x4 − 2x2 + 1
. 1.20. lim

x→0

(x+ 2)3 − 8

(x+ 1)4 − (1 + 2x)
.
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2. S�a se calculeze urm�atoarele limite:

2.1. lim
x→1

√
x− 1

x2 + x− 2
. 2.2. lim

x→2

x2 − 5x+ 6√
x+ 2− 2

.

2.3. lim
x→0

√
x2 + x+ 4− 2√
1− x+ x2 − 1

. 2.4. lim
x→4

√
x− 2√

4 + 3x− 4
.

2.5. lim
x→0

√
4− x+ x2 − (2 + x)

x2 + x
. 2.6. lim

x→0

√
1 + x−

√
1− x√

2 + x−
√
2− x

.

2.7. lim
x→5

√
x+ 4−

√
2x− 1

x2 − 25
. 2.8. lim

x→0

3
√
x2 + x+ 1− (3 + x)

x2 + 3x
.

2.9. lim
x→1

√
x− 1

3
√
x− 1

. 2.10. lim
x→4

3
√
16x− 4

√
x+ 4−

√
2x
.

2.11. lim
x→2

3
√
x− 1− 1

x3 − 8
. 2.12. lim

x→−2

x3 + 8
3
√
x− 6 + 2

.

2.13. lim
x→1

√
x+ 2−

√
3x

3
√
x− 1

. 2.14. lim
x→8

3
√
x− 2√

x+ 1− 3
.

2.15. lim
x→0

3
√
2 + x− 3

√
2− x√

2 + x−
√
2− x

. 2.16. lim
x→1

√
x+

√
x− 1− 1√

x2 − 1
.

2.17. lim
x→8

3
√
x− 2

x− 8
. 2.18. lim

x→−8

3
√
15 + 2x+ 1

3
√
9 + x+ x+ 7

.

2.19. lim
x→7

√
x+ 2− 3

√
x+ 20

4
√
x+ 9− 2

. 2.20. lim
x→0

5
√
2x2 + 10x+ 1− 7

√
x2 + 10x+ 1

x
.

3. S�a se calculeze urm�atoarele limite:

.

3.1. lim
x→∞

(√
x2 + 1−

√
x2 − 1

)
. 3.2. lim

x→∞

(√
9x4 + 3x2 − 7− 3x2

)
.

3.3. lim
x→∞

(√
x2 + 2x− 1−

√
x2 − 2x− 1

)
. 3.4. lim

x→∞

(√
x4 + x2 −

√
x4 + 8x2 + 3

)
.
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.

3.5. lim
x→∞

(√
x2 − 3x+ 2− x

)
. 3.6. lim

x→∞

(√
x2 + 2x−

√
x2 + 2x+ 3

)
.

3.7. lim
x→∞

(
x 3
√
8x3 + 5− 2x

)
. 3.8. lim

x→∞

√
x3 + 8

(√
x3 + 2− 3

√
x3 − 1

)
.

3.9. lim
x→∞

x
√
x
(
x− 3

√
x3 − 5

)
. 3.10. lim

x→∞
x
√
x
(√

x4 + 3−
√
x4 + 2

)
.

3.11. lim
x→∞

√
x
(√

x+ 2−
√
x+ 3

)
. 3.12. lim

x→∞

(
x−

√
x2 − x

)
.

3.13. lim
x→∞

(
x3

2x2 − 1
− x2

2x+ 1

)
. 3.14. lim

x→1

(
1

1− x
− 2

1− x2

)
.

3.15. lim
x→1

(
1

x− 1
− 3

x3 − 1

)
. 3.16. lim

x→2

(
1

(x− 2) (x− 1)
− 2

x2 − 2x

)
.

3.17. lim
x→−1

(
2

x+ 1
− x− 3

x2 − 1

)
. 3.18. lim

x→2

(
1

x (x− 2)2
− 1

x2 − 3x+ 2

)
.

4. S�a se calculeze urm�atoarele limite:

4.1. lim
x→0

sin 5x

x
. 4.2. lim

x→0

sin 8x+ sin 6x

2x
.

4.3. lim
x→0

sin 2x

sin 5x
. 4.4. lim

x→0

cos 5x− cos 3x

4x2
.

4.5. lim
x→0

sin2 2x

sin2 3x
. 4.6. lim

x→0

1− cos 4x

1− cos 8x
.

4.7. lim
x→0

1− cos 2x

x2
. 4.8. lim

x→0

1− cos 3x

2x sinx
.

4.9. lim
x→π

sin 2x

sin 3x
. 4.10. lim

x→π
6

1− 2 sin x

π − 6x
.

4.11. lim
x→π

2

tg 5x

tg 3x
. 4.12. lim

x→
π
4

1− tg2 x√
2 cos x− 1

.

4.13. lim
x→π

sin 2x

tg 3x
. 4.14. lim

x→−π
4

1 + sin 2x

1 + cos 4x
.

4.15. lim
x→π

4

√
2− 2 cos x

π − 4x
. 4.16. lim

x→0

(
1

sin x
− ctg x

)
.

4.17. lim
x→0

tg x− sin x

2x3
. 4.18. lim

x→π
6

6 sin2 x− 5 sin x+ 1

4 sin2 x− 1
.

4.19. lim
x→0

√
1 + x sin x− 1

x2
. 4.20. lim

x→π

√
1− tg x−

√
1 + tg x

sin 2x
.

4.21. lim
x→0

tg (sin x)− sin (tg x)

x3
. 4.22. lim

x→0

tg (tg x)− sin (sin x)

tg x− sin x
.
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5. S�a se calculeze urm�atoarele limite:

5.1. lim
x→∞

(
x+ 2

x− 3

)2x−1

. 5.2. lim
x→∞

(
x2 + 4

x2 − 4

)x2

.

5.3. lim
x→∞

(
2x+ 1

2x+ 3

)x
2

. 5.4. lim
x→∞

(√
x+ 3√
x+ 2

) 1−x
1−

√
x

.

5.5. lim
x→0

(1 + 5x)
1
x . 5.6. lim

x→0
(1 + sin x)

1
sin 2x .

5.7. lim
x→0

(1 + 2 tg2 x)
ctg2 x

. 5.8. lim
x→0

(cos 2x)
1
x2 .

5.9. lim
x→0

(cosx+ sinx)
1
x . 5.10. lim

x→0

(
sinx

x

) sin x
x−sin x

.

5.11. lim
x→π

2

(sinx)tg
2 x . 5.12. lim

x→π
2

(1 + ctg x)tg x .

5.13. lim
x→π

2

(
ctg

x

2

) 1
cos x

. 5.14. lim
x→1

(2− x)tg
πx
2 .

5.15. lim
x→0

(
4− 3

cos x

)tg2 x

. 5.16. lim
x→0

[
tg
(π
4
− x
)]ctg x

.

6. S�a se calculeze limitele:

6.1. lim
x→0

ln (1 + 2x2)√
1 + x2 − 1

. 6.2. lim
x→0

ln (1 + sin 2x)

sin 4x− sin 2x
.

6.3. lim
x→0

3x − 1

ln (1 + 2x)
. 6.4. lim

x→0

arcsin 2x

arctg 4x
.

6.5. lim
x→0

ln (1 + 2x)

arctg 3x
. 6.6. lim

x→0

3x − 2x

2x− arctg x
.

6.7. lim
x→0

23x − 32x

2 arcsinx− sinx
. 6.8. lim

x→0

e3x − e2x

x+ sin x2
.

6.9. lim
x→0

√
1 + x sin x− 1

ex2 − 1
. 6.10. lim

x→2

x2 − 4

ln (x− 1)
.

6.11. lim
x→1

3
√
x− 1

4
√
x− 1

. 6.12. lim
x→−1

3−
√
10 + x

sin 3πx
.

6.13. lim
x→π

2

2cos
2 x − 1

ln sin x
. 6.14. lim

x→π
6

ln sin 3x

(6x− π)2
.

6.15. lim
x→0

tg 2x− 3 arcsin x

sin 6x− 6 arctg 2x
. 6.16. lim

x→∞
x
(
2

1
x − 1

)
.
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6.17. lim
x→π

2

ln sin 5x

ln sin 9x
. 6.18. lim

x→0

3
√
1 + x− 1− sin x

ln (1 + x)
.

6.19. lim
x→0

3
√
cos x− 4

√
cos 2x

1− cos 12x
. 6.20. lim

x→ 1
4

1− ctg πx

ln tg πx
.

6.21. lim
x→0

(cos 2x)−
1
x2 . 6.22. lim

x→0

ex
2 − cos x

sin2 x
.
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Capitolul 3. DERIVABILITATE

1. S�a se calculeze derivata func�tiei:

1.1. f(x) = x3 + x2 − x+ 1. 1.2. f(x) =
1

4
x4 − 1

3
x3 + 2x2 − 1.

1.3. f(x) = 2x5 − x−2 + 3x. 1.4. f(x) =
1

x
− 4

x2
− 1

x3
+ x.

1.5. f(x) = x
1
2 + x

2
3 − x−

1
3 . 1.6. f(x) = 3

√
x− 1

3
√
x
+ 1.

1.7. f(x) = ex sin x. 1.8. f(x) = tg x lnx.

1.9. f(x) = 2x ctg x. 1.10. f(x) = x arcsinx.

1.11. f(x) = (x2 + 1) arctg x. 1.12. f(x) = x2 lnx.

1.13. f(x) = cos x lnx. 1.14. f(x) = x arcctg x.

1.15. f(x) =
x

x2 − 1
. 1.16. f(x) =

x2 − 1

x2 + 1
.

1.17. f(x) =
sinx

lnx
. 1.18. f(x) =

arctg x

ex
.

1.19. f(x) =
sinx− cos x

sin x+ cos x
. 1.20. f(x) =

1− sinx

1 + sinx
.

1.21. f(x) = ln 3− cos 2. 1.22. f(x) = arcsin x+ arccos x.

2. S�a se calculeze derivata func�tiei:

2.1. f(x) = (x2 + 1)10. 2.2. f(x) =
1

(x2 + 2x+ 3)3
.

2.3. f(x) =
√
x2 − x+ 7. 2.4. f(x) =

1
3
√
x3 + x2 + 1

.
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2.5. f(x) = sin2 x. 2.6. f(x) = ln2 x.

2.7. f(x) = sin 3x. 2.8. f(x) = sin (ln x).

2.9. f(x) = cos 2x. 2.10. f(x) = cos (ex).

2.11. f(x) = tg 3x. 2.12. f(x) = tg 2x.

2.13. f(x) = ctg x
2
. 2.14. f(x) = ctg(x2 + x+ 1).

2.15. f(x) = esinx. 2.16. f(x) = e−x.

2.17. f(x) = 2tg x. 2.18. f(x) = 3
√
x.

2.19. f(x) = ln (sin x). 2.20. f(x) = ln (arctg x).

2.21. f(x) = arctg
√
x. 2.22. f(x) = arctg ex.

2.23. f(x) = arcsin
√
x. 2.24. f(x) = arcsin e−x.

3. S�a se calculeze derivata func�tiei:

3.1. f(x) = ln tg
x

2
. 3.2. f(x) = ln

(
x+

√
x2 + 1

)
.

3.3. f(x) = ln 4

√
1− sin x

1 + sinx
. 3.4. f(x) = ln

x2 − 1

x2 + 1
.

3.5. f(x) = ln sin
2x+ 4

x+ 1
. 3.6. f(x) = ln tg

(x
2
+
π

4

)
.

3.7. f(x) = arctg
√
4x− 1. 3.8. f(x) =

√
x− arctg

√
x.
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3.9. f(x) = arctg
1 + x

1− x
. 3.10. f(x) = arctg

x

1 +
√
1 + x2

.

3.11. f(x) = arcsin
1− x√

2
. 3.12. f(x) = arcsin

√
1− x2.

3.13. f(x) = arccos
1− x2

1 + x2
. 3.14. f(x) = cos (2 arccosx).

3.15. f(x) = e

√
1+x
1−x . 3.16. f(x) = etg

1
x .

3.17. f(x) = tg2 x+ ln cos2 x. 3.18. f(x) = arcctg
(
ctg2 x

)
.

3.19. f(x) =

√
2x2 +

√
x2 + 1. 3.20. f(x) =

√
2 + x2

3
√
3 + x3.

4. S�a se calculeze derivata func�tiei:

4.1. f(x) = ln
(
2x− 3 +

√
4x2 − 12x+ 10

)
− arctg(2x− 3)

√
4x2 − 12x+ 10.

4.2. f(x) = x2
√
x4 + 1 + ln

(
x2 +

√
x4 + 1

)
.

4.3. f(x) = x+ e−x arctg ex − ln
√
1 + e2x.

4.4. f(x) =
√
49x2 + 1 arctg 7x− ln

(
7x+

√
49x2 + 1

)
.

4.5. f(x) = arcsin e−2x + ln
(
e2x +

√
e4x − 1

)
.

4.6. f(x) =
3− sinx

2

√
cos2 x− 2 sin x+ 2arcsin

1 + sinx√
2

·

4.7. f(x) = arctg
√
ex + ex arcsin

√
ex

ex + 1
−
√
ex.

4.8. f(x) = 2
√
3 arctg

√
3

1− 2x2
+ ln

x4 − x2 + 1

x4 + 2x2 + 1
·

4.9. f(x) = ln
2 (x2 + 2x+ 2)

2x2 + 2x+ 1
+ 4 arctg(x+ 1)− arctg(2x+ 1).

4.10. f(x) =
5x+ 2

x2 + x+ 1
+ ln

3

√
(x− 1)2

x2 + x+ 1
+

8√
3
arctg

2x+ 1√
3

·.
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4.11. f(x) = x ln
(√

1− x+
√
1 + x

)
+

1

2
(arcsin x− x).

4.12. f(x) = (3x− 2)4 arcsin
1

3x− 2
+
(
3x2 − 4x+ 2

)√
9x2 − 12x+ 3.

4.13. f(x) = e2 arcsinx [cos(2 arcsinx) + sin(2 arcsin x)] .

4.14. f(x) =

√
1 +

3
√

1 + 4
√
1 + x4.

4.15. f(x) =
2

3x− 2

√
12x− 9x2 − 3 + ln

1 +
√
12x− 9x2 − 3

3x− 2
.

4.16. f(x) = x (2x2 + 5)
√
x2 + 1 + 3 ln

(
x+

√
x2 + 1

)
.

4.17. f(x) =
√
x2 + 5x+ 4 + 3 ln

(√
x+ 4 +

√
x+ 1

)
.

4.18. f(x) =
x arcsin 2x√

1− 4x2
+ ln

√
1− 4x2.

4.19. f(x) =
1

4
√
3
ln

√
x2 + 2− x

√
3√

x2 + 2 + x
√
3
+

1

2
arctg

√
x2 + 2

x
.

4.20. f(x) =
cos x

3(2 + sin x)
+

4

3
√
3
arctg

2 tg x
2
+ 1

√
3

.

4.21. f(x) =
1

cosx
+

1

3 cos3 x
− 1

2
ln

1 + cosx

1− cos x
.

4.22. f(x) = 2
√
1− x2 arcsinx− 2x+ x(arcsin x)2.

4.23. f(x) =
ln(1 + sinx)

tg x
+ x− ln tg

x

2
.

4.24. f(x) = log 1
2

(
x+

1

2

)2

+ log2
√
4x2 + 4x+ 1.

4.25. f(x) = xx. 4.26. f(x) = sinxcosx.

4.27. f(x) = x+ xx + xx
x

. 4.28. f(x) = xe
x

.

4.29. f(x) = xe
sin x

. 4.30. f(x) = x3
x

2x.
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5. S�a se studieze derivabilitatea urm�atoarelor func�tii:

5.1. f : R −→ R, f(x) =
∣∣x3 − 4x

∣∣.

5.2. f :
(
−1

3
,∞
)
−→ R, f(x) =


ln(1 + 3x), dac�a −1

3
< x ≤ 0

3x, dac�a x > 0.

5.3. f : R −→ R, f(x) =


sin3 x sgnx, dac�a |x| ≤ π

4

3
√
2

4
x sgnx−

√
2(3π − 4)

4
, dac�a |x| > π

4
.

5.4. f : R −→ R, f(x) =


tg

(
x3 + x2 sin

2

x

)
, x ̸= 0

0, x = 0.

5.5. f : R −→ R, f(x) =


3

√
1− 2x3 sin

5

x
− 1 + x, x ̸= 0

0, x = 0.

5.6. f : R −→ R, f(x) =
|x+ 1| − |4− x|
|x|+ |x− 5|

.

5.7. f : R −→ R, f(x) = | cos x|.

5.8. f : R −→ R, f(x) =

 x, dac�a x ∈ Q

0, dac�a x ∈ R\Q.

5.9. f : R −→ R, f(x) =


arctg ax, dac�a |x| ≤ 1, a ∈ R

b sgnx+
x− 1

2
, dac�a |x| > 1, b ∈ R.
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5.10. f : R −→ R, f(x) =


2

1
x−1 , dac�a x < 1

0, dac�a x = 1

ln(x2 − 2x+ 2), dac�a x > 1.

6. S�a se calculeze derivatele de ordinul n (n ∈ Z, n ≥ 1) ale func�tiilor urm�atoare:

6.1. f(x) = xe2x. 6.2. f(x) =
12x− 1

6x− 1
.

6.3. f(x) = sin 3x+ cos (x+ 2). 6.4. f(x) = ln (x+ 3).

6.5. f(x) = (x− 1)n(x− 2)n. 6.6. f(x) = xne−x.

6.7. f(x) = sinx. 6.8. f(x) = cos x.

6.9. f(x) = sin2 x. 6.10. f(x) = sin4 x+ cos4 x.

6.11. f(x) =
x

x2 − 4x− 12
. 6.12. f(x) =

3

x2 − x− 2
.

6.13. f(x) = x sin x. 6.14. f(x) = arctg x.

6.15. f(x) =
1√
x− 1

. 6.16. f(x) = ex sinx.

6.17. f(x) = ex cos 2x. 6.18. f(x) =
lnx

x
.

6.19. f(x) =
2x+ 1

3x+ 2
. 6.20. f(x) =

3
√
e2x−1.

7. Utiliz�and diferen�tiale, s�a se calculeze cu aproxima�tie:

7.1. f(x) = x5 , x = 3, 01. 7.2. f(x) = x6 , x = 1, 997.

7.3. f(x) =
3
√
x2 , x = 1, 029. 7.4. f(x) =

√
3 + x+ cos x , x = 0, 01.

7.5. f(x) =

√
3− x

1 + x
, x = −0, 85. 7.6. f(x) =

1√
3x+ 2

, x = 0, 668.

7.7. f(x) = arcsin x , x = 0, 08. 7.8. f(x) = arctg x , x = 1, 03.
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7.9. f(x) = sinx , x = 31◦. 7.10. f(x) = ln tg x , x = 48◦.

7.11. f(x) =
x+

√
10− x2

2
, x = 0, 99. 7.12. f(x) =

√
x2 + 12 , x = 1, 98.

8. S�a se calculeze derivata y′x:

8.1.


x = sin2t,

y = cos2t.

8.2.


x = e−t,

y = t2.

8.3.


x =

√
t,

y = 3
√
t.

8.4.


x = et,

y = arcsin t.

8.5.


x =

3at

1 + t3
,

y =
3at2

1 + t3
.

8.6.


x =

1

t+ 1
,

y =
t

t+ 1
.

8.7.


x = arctg et,

y =
√
e2t + 1.

8.8.


x = arctg t,

y = ln
1 + t2

t+ 1
.

8.9.


x =

t

1− t2
arcsin t+ ln

√
1− t2,

y =
t√

1− t2
.

8.10.


x = ln tg t,

y = cosec2t.

8.11.


x =

5t2 + 2

5t3
,

y = sin

(
1

3
t3 + t

)
.

8.12.


x =

√
4− t2,

y = tg
√
2 + t.

8.13.


x = et cos t,

y = et sin t.

8.14.


x = a(sin t− t cos t),

y = a(cos t+ t sin t).

8.15. xy + ln y = 1. 8.16.
√
x+

√
y = 1.

8.17.
x2

9
+
y2

4
= 1. 8.18. ey + xy = 2e.
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8.19. x
2
3 + y

2
3 = a

2
3 . 8.20. y5 + y3 + y − x = 0.

8.21. arctg
y

x
= ln

√
x2 + y2. 8.22. y2 = 2px.

8.23. x2 + y2 − 6x+ 10y − 2 = 0. 8.24. x2y + arctg
y

x
= 0.

9. S�a se scrie ecua�tiile tangentelor la gra�cele func�tiilor ��n punctele speci�cate:

9.1. f(x) = x2 − x− 12 , x = 3. 9.2. f(x) =
1

3
(3x− x3) , x = 2.

9.3. f(x) =
x3 + 1

x3 − 1
, x = 0. 9.4. f(x) =

x

x2 + 1
, x = −1.

9.5. f(x) =
x2 − x− 2

x2 − 3x
, x = 2. 9.6. f(x) = ln

x2 − 2x+ 1

x2 + x+ e
, x = 0.

9.7. f(x) = cos 2x− 2 sin x , x =
π

2
. 9.8. f(x) = arctg

1

x
, x = 1.

9.9. f(x) =
x

3
√
x+ 1

, x = −2. 9.10. f(x) = 4 tg x− sinx

cos2x
, x =

π

4
.

10. S�a se determine ��n ce puncte �si sub ce unghi se intersecteaz�a gra�cele func�tiilor:

10.1. f1 (x) = sinx, f2 (x) =
√
3 cos x. 10.2. f1 (x) = x2, f2 (x) = x.

10.3. f1 (x) = x3, f2 (x) = x2. 10.4. f1 (x) = (x− 2)2 , f2 (x) = 4− x2.

10.5. f1 (x) =
1
3
√
x
, f2 (x) = x. 10.6. f1 (x) =

1

x3
, f2 (x) = x2.

10.7. f1 (x) = 4x2 + 2x− 8, 10.8. f1 (x) = lnx, f2 (x) = 2− x

e
.

f2 (x) = x3 − x+ 10.

10.9. f1 (x) = 3x− x2, f2 (x) = x2 − x. 10.10. f1 (x) = sinx, f2 (x) = cosx.

11. S�a se studieze monotonia �si s�a se determine punctele de extrem pentru �ecare din

func�tiile f pe domeniul lor maxim de de�ni�tie:

11.1. f (x) = x2 − x− 12. 11.2. f (x) = 6x− x2.
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11.3. f (x) = 3x3 − 4x2 + 1. 11.4. f (x) = x3 − 6x2 + 2.

11.5. f (x) = (x+ 1)2 (x− 4)3 . 11.6. f (x) = x2 − 8 ln x.

11.7. f (x) = 3

√
(2− x) (1− x)2. 11.8. f (x) = (x− 1)

√
x2 − 1.

11.9. f (x) = ln (1 + x)− x+
x2

2
. 11.10. f (x) =

x2

x− 1
.

11.11. f (x) = ln
√
1 + x2 + arctg x. 11.12. f (x) = x2e

1
x .

11.13. f (x) = ln (4x2 + 1)− 8 arctg 2x. 11.14. f (x) =
x3

3
e−x.

11.15. f (x) = ln x+ arctg x. 10.16 f (x) = x2 lnx.

11.17. f (x) = x− 2 arctg (x− 1)− 1. 11.18. f (x) = sin3 x+ cos3 x.

11.19. f (x) = cosx+
1

2
sin 2x. 11.20. f (x) =

1

x− 1
+

2 (x− 1)

x2 − 2x
.

12. S�a se determine intervalele de concavitate, convexitate �si eventualele puncte de

in�exiune pentru func�tiile urm�atoare:

12.1. f(x) = 2x4 − 3x2 + 3x− 2. 12.2. f(x) = x4 + 4x3.

12.3. f(x) = 3x2 − x3 + 1. 12.4. f(x) = x+ cos x.

12.5. f(x) = e−x2

+ 2x. 12.6. f(x) = ln (1 + x2).

12.7. f(x) =
(x+ 1)2

x3
. 12.8. f(x) =

ln (x+ 1)√
x+ 1

.

12.9. f(x) =

(
x

2− x

)4

. 12.10. f(x) = sinx+
1

3
sin 3x.

12.11. f(x) = 3
√
x− 1− 3

√
x. 12.12. f(x) = sinx− sin3 x.

12.13. f(x) = sin4 x− cos4 x. 12.14. f(x) = x5 − 10x2 + 7x.

12.15. f(x) = tgx+ cos x. 12.16. f(x) = x+ ln x2.
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12.17. f(x) = ln
x

x− 3
. 12.18. f(x) =

√
x+ 1

x
.

12.19. f(x) = ex − 1

2
x2 + 1. 12.20. f(x) = 3x+ 2 sin

x

2
.

13. S�a se reprezinte gra�c urm�atoarele func�tii, f : D −→ R, D � �ind domeniul maxim

de de�ni�tie:

13.1. f(x) = 3x− x3. 13.2. f(x) = 2− 3x− x3.

13.3. f(x) =
1

16
x2(x− 4)2. 13.4. f(x) = x2 − x4.

13.5. f(x) = x(2x2 + 9x+ 12). 13.6. f(x) = (x− 1)2(3− x)2.

13.7. f(x) =
3x− 2

x3
. 13.8. f(x) =

x3 + 4

x2
.

13.9. f(x) =

(
x

x− 1

)2

· 13.10. f(x) =
3x4 + 1

x3
·

13.11. f(x) =
x3

x− 1
· 13.12. f(x) = 3x+

6

x
− 1

x3
·

13.13. f(x) =
3

x+ 2
− 3

x− 2
− 1. 13.14. f(x) =

ln (x+ 1)√
x+ 1

·

13.15. f(x) = sin x− sin2 x. 13.16. f(x) = cos 3x+ 3 cos x.

13.17. f(x) = sin x+
1

2
sin 2x. 13.18. f(x) = cosx cos 3x.

13.19. f(x) = arccos
2x

1 + x2
· 13.20. f(x) = arcsin

1− x2

1 + x2
·

13.21. f(x) = ln x− x+ 1. 13.22. f(x) = x2 lnx.

13.23. f(x) =
lnx

x
· 13.24. f(x) = ln

(
x− 5

x

)
+ 2.

13.25. f(x) = x arctg x. 13.26. f(x) = arctg sin x.

13.27. f(x) = ln(sin x− cosx). 13.28. f(x) = x
2
3 e−

x2

3 .
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13.29. f(x) =
ex+2

x+ 2
· 13.30. f(x) = esinx+cosx.

13.31. f(x) = 3
√
x(x2 − 1). 13.32. f(x) = 3

√
(x− 2)(x+ 1)2.

14. S�a se calculeze limitele urm�atoare folosind regula lui l'Hospital:

14.1. lim
x→1

x3 − 5x2 + 4

2x3 − x2 − 1
· 14.2. lim

x→1

x5 − 1

lnx
·

14.3. lim
x→0

sin 5x

2x
· 14.4. lim

x→π
2

cos 5πx

cos 3πx
·

14.5. lim
x→0

tg x− x

sin x− x
· 14.6. lim

x→0

ex − e−x

ln(1 + x)
·

14.7. lim
x→∞

ln(1 + 1
x2 )

π − 2 arctg x
· 14.8. lim

x→0

ln cos 2x

ln cos 3x
·

14.9. lim
x→0

sin 2x− 2xex + 3x2

arctg x− sin x− x3

6

· 14.10. lim
x→π

4

ln tg x

ctg 2x
·

14.11. lim
x→∞

π − 2 arctg x

e
2
x − 1

· 14.12. lim
x→1

lnx− x+ 1

tg2(x− 1)
·

14.13. lim
x→∞

x2

ex
· 14.14. lim

x→∞

x4

ex
·

14.15. lim
x→1+

ln(x− 1)

ctg πx
· 14.16. lim

x→0+

lnx

ln sin x
·

14.17. lim
x→0

x ctg πx. 14.18. lim
x→π

2

(
x− π

2

)
tg x.

14.19. lim
x→0

(ctg x arcsin x). 14.20. lim
x→0

sin x ln(ctg x).

14.21. lim
x→2

(x− 2) tg
πx

4
· 14.22. lim

x→3
(x− 3) ctg

πx

3
·

14.23. lim
x→1

(
1

x− 1
− 1

lnx

)
· 14.24. lim

x→0

(
1

x2
− ctg2 x

)
.

14.25. lim
x→3

(
2x− 3

x2 − 7x+ 12
− 1

(x− 2) ln(x− 2)

)
. 14.26. lim

x→0

(
1

x
− 1

arcsinx

)
.

14.27. lim
x→1

(
2

1− x2
− 3

1− x3

)
. 14.28. lim

x→0

(
1

x
− 1

e2x − 1

)
.
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14.29. lim
x→0

(cosx)
1
x2 . 14.30. lim

x→∞

(
2

π
arctg x

)x

.

14.31. lim
x→0

(x+ 3x)
2
x . 14.32. lim

x→0
(x+ ex)

1
x .

14.33. lim
x→π+

(x− π)sinx. 14.34. lim
x→0+

| lnx|
x
2 .

14.35. lim
x→0+

(
1

x

)sinx

. 14.36. lim
x→0

(
sinx

x

) 1
x2

·
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Capitolul 4. INTEGRALA NEDEFINIT�A

1. S�a se calculeze:

1.1.

∫
(x3 + x2 + x− 2) dx. 1.2.

∫
(x5 + x4 + x−2 + x−3 + 1) dx.

1.3.

∫ (
1

x
− 1

x2
+

1

x3

)
dx. 1.4.

∫
3− x− x2

x3
dx.

1.5.

∫
(x3 + 1)3

x3
dx. 1.6.

∫
(x2 + 1)3

x4
dx.

1.7.

∫
(x−

1
3 + x

2
3 ) dx. 1.8.

∫
(
√
x+ 3

√
x) dx.

1.9.

∫ (
3
√
x2 − 1√

x
− 1

3
√
x2

+
4
√
x5
)
dx. 1.10.

∫ (√
x+

1√
x

)3

dx.

1.11.

∫
x2

x2 + 1
dx. 1.12.

∫
x4

x2 + 1
dx.

1.13.

∫
1− cos3 x

cos2 x
dx. 1.14.

∫
1 + 3x2

x2(1 + 2x2)
dx.

1.15.

∫
2tg2x+ 3

sin2 x
dx. 1.16.

∫
x6 − x2 + 1

x2 + 1
dx.

1.17.

∫
cos 2x

sin2 x cos2 x
dx. 1.18.

∫
dx

sin2 x cos2 x
.

1.19.

∫
sin2 x

2
dx. 1.20.

∫
cos2

x

2
dx.
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1.21.

∫ (
cos

x

2
− sin

x

2

)2
dx. 1.22.

∫ (
cos4

x

2
− sin4 x

2

)
dx.

1.23.

∫
tg2 x dx. 1.24.

∫
ctg2 x dx.

1.25.

∫ (
3

x
2 + 3−

x
2

)2
dx. 1.26.

∫
ex
(
1 +

e−x

sin2 x

)
dx.

1.27.

∫
ex2x dx. 1.28.

∫
3x
(
2 +

3−x

√
1− x2

)
dx.

1.29.

∫
3x + 4x

12x
dx. 1.30.

∫ (
2√

1− x2
− 3

1 + x2

)
dx.

2. S�a se calculeze:

2.1.

∫
(2x+ 5)3 dx. 2.2.

∫
(3x− 7)5 dx.

2.3.

∫
(4− x)10 dx. 2.4.

∫
3
√
(2x− 7)5 dx.

2.5.

∫
4

√(
1− x

2

)3
dx. 2.6.

∫ √
3x− 7 dx.

2.7.

∫
sin 5x dx. 2.8.

∫
sin (3x− 2) dx.

2.9.

∫
cos 4x dx. 2.10.

∫
cos
(
3− x

2

)
dx.

2.11.

∫
dx

cos2 7x
. 2.12.

∫
dx

cos2
(
x
2
− 3
) .

2.13.

∫
dx

sin2 x
3

. 2.14.

∫
dx

sin2 (3− 2x)
.

2.15.

∫
dx√

1− 4x2
. 2.16.

∫
dx√
4− x2

.
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2.17.

∫
dx

1 + 9x2
. 2.18.

∫
dx

1 + x2

4

.

2.19.

∫
dx

x+ 1
. 2.20.

∫
dx

3x− 1

2.21.

∫
e−x dx. 2.22.

∫
e3x−1 dx.

2.23.

∫
23x+1 dx. 2.24.

∫
51−2x dx.

3. S�a se calculeze:

3.1.

∫ (
x2 + 3x+ 1

)10
(2x+ 3) dx. 3.2.

∫ √
3− 2x+ x2 (x− 1) dx.

3.3.

∫
3
√
x3 − 8 x2 dx. 3.4.

∫ √
x4 + 1 x3 dx.

3.5.

∫
2x− 3

x2 − 3x+ 7
dx. 3.6.

∫
6x− 7

3x2 − 7x+ 10
dx.

3.7.

∫
e
√
x+1

√
x+ 1

dx. 3.8.

∫
esinx cos x dx.

3.9.

∫
earcsinx

√
1− x2

dx. 3.10.

∫
earctg x + 1

1 + x2
dx.

3.11.

∫
ex

3

x2 dx. 3.12.

∫
sin3 x cos x dx.

3.13.

∫
cos5 x sinx dx. 3.14.

∫
sin7 x cos x dx.

3.15.

∫
sinx

cos5 x
dx. 3.16.

∫
cosx

1 + 2 sin x
dx.

3.17.

∫
dx

x lnx
. 3.18.

∫
dx

x (lnx+ 2)
.

3.19.

∫ 3

√
(1 + ln x)2

x
dx. 3.20.

∫
(lnx+ 4)2

x
dx.

3.21.

∫
arctg2 x

1 + x2
dx. 3.22.

∫
arctg 2x+ x

1 + 4x2
dx.

27



3.23.

∫
arcsin2 x− 1√

1− x2
dx. 3.24.

∫ √
arccosx

x2 − 1
dx.

3.25.

∫
dx

sinx
. 3.26.

∫
dx

cos x
.

3.27.

∫
2x√
1− 4x

dx. 3.28.

∫
6x− 7

3x2 − 7x+ 10
dx.

3.29.

∫
32x

2+x−1 (4x+ 1) dx. 3.30.

∫
xe−x2

dx.

4. S�a se calculeze:

4.1.

∫
1

x2
sin

1

x
dx. 4.2.

∫
dx√

x+ 4
√
x
.

4.3.

∫
dx

sin2 x+ 4 cos2 x
. 4.4.

∫
dx

1 + sin2 x
.

4.5.

∫
6 tg x

3 sin 2x+ 5 cos2 x
dx. 4.6.

∫
8 + tg x

18 sin2 x+ 2 cos2 x
dx.

4.7.

∫
ln arcsin x√

1− x2 arcsinx
dx. 4.8.

∫
ln

1 + x

1− x
· 1

x2 − 1
dx.

4.9.

∫
ectg 2x + tg 2x

sin2 2x
dx. 4.10.

∫
arcctg

√
x

(1 + x)
√
x
dx.

4.11.

∫
cos3 x√
sinx

dx. 4.12.

∫
dx

x2
√
1 + x2

.

4.13.

∫
dx√

−8− 6x− x2
. 4.14.

∫
dx

x2 + 4x+ 5
.

4.15.

∫
x+ 1

x2 − x+ 1
dx. 4.16.

∫
3x2 − 2x

x3 − x2 + 1
dx.

4.17.

∫ √
1 + x

1− x
· 1

1− x
dx. 4.18.

∫
ex − 1

ex + 1
dx.

4.19.

∫
7x+ 3

x2 + 4
dx. 4.20.

∫
dx√

x+ 3
√
x
.

4.21.

∫
3 cos x+ 2 sinx

(3 sin x− 2 cos x)2
dx. 4.22.

∫
3 cos x− 2 sin x

(2 cos x+ 3 sinx)3
dx.
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5. S�a se calculeze:

5.1.

∫
x sin x dx. 5.2.

∫
x cos x dx.

5.3.

∫
x2 sinx dx. 5.4.

∫
(x2 − x+ 1) cos x dx.

5.5.

∫
xex dx. 5.6.

∫
x2ex dx.

5.7.

∫
xe3x dx. 5.8.

∫
(x2 + x− 1)ex dx.

5.9.

∫
x lnx dx. 5.10.

∫
x2 lnx dx.

5.11.

∫
(x2 + x+ 1) lnx dx. 5.12.

∫
lnx dx.

5.13.

∫
xn lnx dx , n ∈ N. 5.14.

∫
ln2 x dx.

5.15.

∫
x arctg x dx. 5.16.

∫
arctg x dx.

5.17.

∫
arccos2 x dx. 5.18.

∫
arcsin2 x dx.

5.19.

∫
x23x dx. 5.20.

∫
x2x dx.

5.21.

∫
ex sin x dx. 5.22.

∫
ex cosx dx.

5.23.

∫
cos (lnx) dx. 5.24.

∫
sin (lnx) dx.

5.25.

∫
x

sin2 x
dx. 5.26.

∫
x

cos2 x
dx.

5.27.

∫
arctg x

x2
dx. 5.28.

∫
arcsinx√
1 + x

dx.

6. S�a se calculeze:

6.1.

∫
x− 5

(x− 3)(x− 4)
dx. 6.2.

∫
2x+ 5

(x− 1)(x+ 6)
dx.
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6.3.

∫
dx

(x+ 2)(x− 1)
. 6.4.

∫
x+ 1

(x+ 2)(x+ 3)
dx.

6.5.

∫
dx

(x− 3)(x− 2)(x+ 1)
. 6.6.

∫
x3 + 3x2 + 3x+ 1

x(x+ 2)(x+ 3)
dx.

6.7.

∫
x3 − 3x2 + 3x

(x− 1)(x− 2)
dx. 6.8.

∫
2x4 − 5x2 − 8x− 8

x(x− 2)(x+ 2)
dx.

6.9.

∫
dx

(x− 2)(x+ 1)(x+ 2)
. 6.10.

∫
x2 − x− 9

x2 − x− 6
dx.

6.11.

∫
x2 + 2x+ 2

x(x+ 2)(x− 1)(x+ 3)
dx. 6.12.

∫
x2 + 2x− 11

(x− 1)(x+ 3)(x− 5)
dx.

6.13.

∫
dx

x2(x+ 2)
. 6.14.

∫
x2 + 4x+ 6

(x+ 2)2x
dx.

6.15.

∫
x5 − 2x2 + 3

(x− 2)2
dx. 6.16.

∫
2x+ 1

(x− 1)3
dx.

6.17.

∫
x2 − 2x+ 3

x2(x− 2)
dx. 6.18.

∫
x+ 1

(x− 1)2(x− 3)
dx.

6.19.

∫
5x− 1

(x− 1)2(x− 2)
dx. 6.20.

∫
dx

x2(x+ 5)2
.

6.21.

∫
dx

x(x+ 1)2(x+ 2)3
. 6.22.

∫
x

(x+ 1)2(x+ 2)2(x− 1)
dx.

7. S�a se calculeze:

7.1.

∫
dx

x3 + 8
. 7.2.

∫
dx

x(x2 + 1)
.

7.3.

∫
dx

(x+ 1)(x2 + 2)
. 7.4.

∫
x− 2

x(x2 + 4)
dx.

7.5.

∫
x

x3 + 1
dx. 7.6.

∫
dx

(x− 2)(x− 4)(x2 + 2x+ 2)
.

7.7.

∫
x4

x4 − 1
dx. 7.8.

∫
x− 1

x(x2 + 1)
dx.

7.9.

∫
x3 + 4x2 + 3x+ 2

(x+ 1)2(x2 + 1)
dx. 7.10.

∫
x(x2 + 2x+ 10)

(x+ 1)2(x2 − x+ 1)
dx.

7.11.

∫
dx

x2(x2 − 2x+ 2)
. 7.12.

∫
3x2 − 6x+ 1

(x+ 1)2(3x2 − 8x+ 9)
dx.
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7.13.

∫
x− 1

(x2 + 1)2
dx. 7.14.

∫
x4 + 2x2 + 4

(x2 + 1)3
dx.

7.15.

∫
x2 + 2x+ 7

(x− 2)(x2 + 1)2
dx. 7.16.

∫
3x+ 1

x(1 + x2)2
dx.

7.17.

∫
5x+ 8

(x2 + 4)2
dx. 7.18.

∫
3x+ 5

(x2 + 2x+ 2)2
dx.

7.19.

∫
x2

(x+ 1)2(x2 − x+ 1)
dx. 7.20.

∫
2x4 + 5x2 − 2

2x3 − x− 1
dx.

8. S�a se calculeze:

8.1.

∫
dx

3 sin x+ 4 cos x
. 8.2.

∫
dx

sin 2x+ cos2 x
.

8.3.

∫
dx

sin x− cos x
. 8.4.

∫
dx

3 sin x+ 4 cos x+ 5
.

8.5.

∫
3 sin x+ 2 cos x

sin2 x cos x+ 4 cos3 x
dx. 8.6.

∫
sin x+ 3 cos x

sin2 x cos x+ cos3 x
dx.

8.7.

∫
sin x(1 + sin2 x)

cos 2x
dx. 8.8.

∫
cos3 x(1 + cos2 x)

sin2 x(1 + sin2 x)
dx.

8.9.

∫
cos 2x cos 4x dx. 8.10.

∫
cos 3x cosx cos 5x dx.

8.11.

∫
sinx sin 3x dx. 8.12.

∫
sin 2x sin 4x sin 6x dx.

8.13.

∫
sinx cos 3x dx. 8.14.

∫
sin 2x cos 4x cos 6x dx.

8.15.

∫
sin2 2x cos2 2x dx. 8.16.

∫
sin4 x cos4 x dx.

8.17.

∫
sin2 x cos4 x dx. 8.18.

∫
sin4 x cos2 x dx.

8.19.

∫
sin2 x cos3 x dx. 8.20.

∫
sin3 x cos2 x dx.

8.21.

∫
cos5 x dx. 8.22.

∫
sin3 x cos3 x dx.
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Capitolul 5. INTEGRALA RIEMANN

1. S�a se calculeze:

1.1.

2∫
−1

x2 dx. 1.2.

2∫
−1

3
√
x dx.

1.3.

1∫
−1

(4x3 − 3x2 + 2x− 1) dx. 1.4.

3∫
1

(x2 + x− 2) dx.

1.5.

π
2∫

0

sinx dx. 1.6.

π∫
0

cosx dx.

1.7.

π
4∫

0

x2

1 + x2
dx. 1.8.

1∫
0

dx√
x2 + 1

.

1.9.

1∫
0

ex dx. 1.10.

π
4∫

−π
4

dx

cos2 x
.

1.11.

1
2∫

−
√
3
2

dx√
1− x2

. 1.12.

e2∫
1
e

dx

x
.

1.13.

1∫
0

dx

1 + x2
. 1.14.

π
2∫

0

x sin x dx.

1.15.

e∫
1

x lnx dx. 1.16.

3∫
2

x+ 1

x2(x− 1)
dx.
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1.17.

2∫
1

e
1
x2

x3
dx. 1.18.

1∫
0

xex dx.

1.19.

π∫
−π

sin2 x dx. 1.20.

π∫
−π

cos2 x dx.

1.21.

e3∫
e

dx

x lnx
. 1.22.

π
4∫

0

tg3 x dx.

2. S�a se calculeze ariile plane limitate de curbele:

2.1. f(x) = 3x− x2, g(x) = 0.

2.2. f(x) = 4x− x2, g(x) = 0.

2.3. f(x) = x2 + 1, g(x) = 2.

2.4. f(x) = x2, g(x) = 4.

2.5. f(x) = x2, g(x) = x+ 2.

2.6. f(x) = x2 − x, g(x) = 3x.

2.7. f(x) = 2x− x2, g(x) = x.

2.8. f(x) = (x− 1)2 + 2, g(x) = 3x− 1.

2.9. f(x) = x2, g(x) = 2x− x2.

2.10. f(x) = x2, g(x) = 3x+ 4.

2.11. f(x) = x3, g(x) =
√
x.

2.12. f(x) =
5

x
, g(x) = 6− x.

2.13. f(x) = x2, g(x) = 3
√
x.

2.14. f(x) = x2, g(x) = 2
√
2x.
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2.15. f(x) = −
√
x, g(x) =

√
x, x ∈ [0, 4].

2.16. f(x) = ex, g(x) = e−x, x ∈ [0, 1].

2.17. f(x) = ln x, g(x) = ln2 x.

2.18. f(x) =
1

4

∣∣4− x2
∣∣, g(x) = 7− |x|.

2.19. f(x) = 0, g(x) = −x+ 2, h(x) =
√
x.

2.20. f(x) =
1

x
, g(x) = x, x = 2.

2.21. f(x) = sinx, g(x) = cos x, x ∈
[
0,
π

4

]
.

2.22. f(x) = x− π

2
, g(x) = cosx, x = 0.

2.23. f(x) = sin2 x, g(x) = x sinx, x ∈ [0, π].

2.24. f(x) = sin 2x, g(x) = sinx, x ∈
[π
3
, π
]
.

2.25. f(x) = tg x, g(x) =
2

3
cos x, x = 0.

2.26. f(x) = arcsin x, g(x) = arccos x, h(x) = 0.

2.27. f(x) = 2x−2 + 1, g(x) = 22−x + 1, h(x) =
3

2
.

2.28. f(x) = 2− |2− x|, g(x) =
6

|x+ 1|
.

2.29. f(x) =
∣∣ lg x∣∣, g(x) = 0, x =

1

10
, x = 10.

2.30. f(x) = ln |1 + x|, g(x) = −xe−x, x = 1.

3. S�a se calculeze ariile plane limitate de curbele:

3.1. ρ2 = a2 cos 2φ.

3.2. x = a cos t, y = b sin t.
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3.3. ρ = 4 sin2 φ.

3.4. x = a cos3 t, y = a sin3 t.

3.5. ρ = a(1 + cosφ).

3.6. x =
c2

a
cos3 t, y =

c2

b
sin3 t, c2 = a2 − b2.

3.7. ρ = 2 + cosφ.

3.8. x =
1− t2

(1 + t2)2
, y =

2at

(a+ t2)2
.

3.9. ρ = a sin 2φ.

3.10. x = t− t2, y = t2 − t3.

3.11. ρ = a cosφ, ρ = a(cosφ+ sinφ).

3.12. x = t2 − 1, y = t3 − t2.

3.13. ρ = 2− cosφ, ρ = cosφ.

3.14. x =
t− t3

1 + 3t2
, y =

4t2

1 + 3t2
.

3.15. ρ = 2
√
3 cosφ, ρ = 2 sinφ.

3.16. x = sin 2t, y = sin t.

3.17. ρ = 1 +
√
2 cosφ.

3.18. x = 1 + t− t3, y = 1− 15t2.

3.19. ρ = 3 sinφ, ρ = 5 sinφ.

3.20. x = 1 + 2 cos t, y = tg t+ 2 sin t.
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4. S�a se calculeze lungimile arcelor:

4.1. f(x) =
(x+ 1)2

4
− ln (x+ 1)

2
, x ∈ [0, 1].

4.2. f(x) = − ln cos x, x ∈
[
0,
π

6

]
.

4.3. f(x) = ln x, x ∈
[√

3,
√
8
]
.

4.4. f(x) = ln (x2 − 1), x ∈ [2, 3].

4.5. f(x) =
√
2x− x2 − 1, x ∈

[
1

4
, 1

]
.

4.6. f(x) = x2, x ∈ [0, 1].

4.7. f(x) = 4
√
x− 1, x ∈ [1, 2].

4.8. f(x) = x2 − ln
√
x, x ∈ [1, 2].

4.9. f(x) = x
√
x, x ∈ [0, 9].

4.10. f(x) = ln sinx, x ∈
[
π

3
,
2π

3

]
.

4.11. x = a cos3 t, y = a sin3 t, t ∈ [0, 2π].

4.12. ρ = 2 sinφ.

4.13. x = 3(2− t2), y = 4t3, x > 0.

4.14. ρ = cos3
φ

3
.

4.15. x = cos4 t, y = sin4 t, t ∈
[
0,
π

2

]
.

4.16. ρ = a(1− cosφ).

4.17. x = 6 cos3 t, y = 6 sin3 t, t ∈
[
0,
π

3

]
.

4.18. ρ = sin 3φ.

4.19. x = 2(t− sin t), y = 2(1− cos t), t ∈
[
0,
π

2

]
.
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4.20. ρ =
1

2
+ sinφ.

4.21. x = et(cos t+ sin t), y = et(cos t− sin t), t ∈
[π
6
,
π

4

]
.

4.22. ρ = cosφ− sinφ.

4.23. x = 2(cos t+ t sin t), y = 2(sin t− t cos t), t ∈ [0, π].

4.24. ρ = 2 sin 4φ.

5. S�a se calculeze volumul corpului ob�tinut prin rota�tia ��n jurul axei OX a suprafe�tei

m�arginite de curbele:

5.1. f(x) = −x2 + 7x− 12, g(x) = 0.

5.2. f(x) =
4

x
, g(x) = 0, x = 1, x = 4.

5.3. f(x) = 2x+
√
2x, g(x) = 0, x = 2 x =

9

2
.

5.4. f(x) = 2x− x2, g(x) = 2− x.

5.5. f(x) = arcsin x, x = 0, x = 1.

5.6. f(x) = xex, g(x) = 0, x = 1.

5.7. f(x) = x2, g(x) = 0, x = 3.

5.8. f(x) = (x− 2)2, g(x) = 4.

5.9. f(x) = e2−x, g(x) = 0, x = 1, x = 2.

5.10. f(x) = ex, g(x) = 0, x = 0, x = 1.

5.11. f(x) = 3 sin x, g(x) = sinx, x = 0, x = π.

5.12. f(x) = sinx, g(x) = 0, x =
π

6
, x =

π

2
.

5.13. f(x) = 4− x2, g(x) = 3x, x = −2, x = 0.
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5.14. f(x) =
√
xe−x, g(x) = 0, x = 1.

5.15. f(x) = sin2 x, g(x) = x sin x, x = 0, x = π.

5.16. f(x) = sin 2x, g(x) = 0, x = 0, x =
π

4
.

5.17. f(x) = 3x− x2, g(x) = 0.

5.18. x = a cos3 t, y = a sin3 t.

5.19. f(x) = x2, g(x) =
√
x.

5.20. f(x) = x3, g(x) = x2.

38



Capitolul 6. SERII NUMERICE

1. S�a se stabileasc�a natura seriilor urm�atoare, calcul�and limita �sirului sumelor par�tiale:

1.1.
∞∑
n=1

(
1

5

)n−1

. 1.2.
∞∑
n=1

(
2

3

)(
1

2

)n−1

.

1.3.
∞∑
n=1

n

3n
. 1.4.

∞∑
n=1

2n

5n
.

1.5.
∞∑
n=1

1

n(n+ 1)
. 1.6.

∞∑
n=1

1

(3n− 2)(3n+ 1)
.

1.7.
∞∑
n=2

1

n2 + n− 2
. 1.8.

∞∑
n=1

1

n2 + 5n+ 6
.

1.9.
∞∑
n=1

12

36n2 + 12n− 35
. 1.10.

∞∑
n=1

5

25n2 − 5n− 6
.

1.11.
∞∑
n=1

7

49n2 + 7n− 12
. 1.12.

∞∑
n=1

6

36n2 − 24n− 5
.

1.13.
∞∑
n=1

1

n(n+ 1)(n+ 2)
. 1.14.

∞∑
n=2

3n− 5

n(n2 − 1)
.

1.15.
∞∑
n=3

1

n(n− 2)(n+ 2)
. 1.16.

∞∑
n=1

1

(2n+ 1)(2n+ 3)(2n+ 5)
.

1.17.
∞∑
n=2

5n+ 4

(n− 1)n(n+ 2)
. 1.18.

∞∑
n=1

n− 1

n(n+ 1)(n+ 2)
.

1.19.
∞∑
n=1

3− n

n(n+ 1)(n+ 3)
. 1.20.

∞∑
n=1

2− n

n(n+ 1)(n+ 2)
.

1.21.
∞∑
n=2

n−
√
n2 − 1√

n(n− 1)
. 1.22.

∞∑
n=1

2n− 1

2n
.
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1.23.
∞∑
n=1

n2n

(n+ 2)!
. 1.24.

∞∑
n=1

1

n(n+m)
, m ∈ N.

2. Folosind criteriul general de convergen�t�a al lui Cauchy s�a se stabileasc�a natura

seriilor:

2.1.
∞∑
n=1

qn sin(2n), |q| < 1. 2.2.
∞∑
n=1

1

n2
.

2.3.
∞∑
n=1

1

n
. 2.4.

∞∑
n=1

n+ 1

n2 + 4
.

2.5.
∞∑
n=1

cosnx

2n
, x ∈ R. 2.6.

∞∑
n=1

ln

(
1 +

1

n

)
.

2.7.
∞∑
n=1

an
10n

, |an| < 10. 2.8.
∞∑
n=1

cos 2n

n2
.

2.9.
∞∑
n=1

sin(nα)

n(n+ 1)
, α ∈ R. 2.10.

∞∑
n=1

1√
n(n+ 1)

.

3. Utiliz�and condi�tia de convergen�t�a, s�a se demonstreze divergen�ta seriilor:

3.1.
∞∑
n=1

n2

n2 + 1
. 3.2.

∞∑
n=1

arctg (n− 1).

3.3.
∞∑
n=1

(−1)n
n+ 3

n+ 2
. 3.4.

∞∑
n=1

(
3n2 + 4

3n2 + 2

)n2

.

3.5.
∞∑
n=1

√
2n+ 3

3n+ 5
. 3.6.

∞∑
n=1

3
√
n+ 1

ln2(n+ 2)
.

3.7.
∞∑
n=1

n arctg
1

n+ 1
. 3.8.

∞∑
n=1

(n2 + 1) ln
n2 + 1

n2
.

3.9.
∞∑
n=1

n3 − 1

n+ 2
arcsin

1

n2 + 1
. 3.10.

∞∑
n=2

n
√

0, 05.

4. Utiliz�and criteriile de compara�tie, s�a se studieze natura seriilor:

4.1.
∞∑
n=1

sin2 n 3
√
n

n 3
√
n

. 4.2.
∞∑
n=1

ln (n+ 1)

− 5
√
n9

.
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4.3.
∞∑
n=1

cos2(πn)

n(n+ 1)(n+ 2)
. 4.4.

∞∑
n=1

2 + (−1)n

n− lnn
.

4.5.
∞∑
n=2

arcsin (−1)nn
n+1

n2 + 2
. 4.6.

∞∑
n=1

3 + (−1)n

2n+2
.

4.7.
∞∑
n=2

arctg [2 + (−1)n]

lnn
. 4.8.

∞∑
n=1

n2 + 2

n3
.

4.9.
∞∑
n=2

1
n
√
lnn

. 4.10.
∞∑
n=1

(
1√
n
−

√
ln

(
1 +

1

n

))
.

4.11.
∞∑
n=1

en + n3

4n + ln2(n+ 1)
. 4.12.

∞∑
n=1

n2 + 3n+ 1√
n6 + n3 + 1

.

4.13.
∞∑
n=1

√
n

2n− 1
. 4.14.

∞∑
n=1

3n + 1

5n + 2
.

4.15.
∞∑
n=1

1√
(3n+ 1)(3n+ 2)

. 4.16.
∞∑
n=2

√
n+ 2−

√
n− 2√

n+ 1
.

4.17.
∞∑
n=1

(
e

1
n − 1

)
sin

1√
n+ 2

. 4.18.
∞∑
n=1

1√
n
arctg

1√
n
.

4.19.
∞∑
n=1

ln
n2 + 3

n2 + 2
. 4.20.

∞∑
n=1

1
5
√
n
arcsin

1
3
√
n2
.

5. Utiliz�and criteriul D'Alembert, s�a se stabileasc�a natura urm�atoarelor serii:

5.1.
∞∑
n=1

n+ 2

3nn!
. 5.2.

∞∑
n=1

nn

3nn!
.

5.3.
∞∑
n=1

(n+ 1)!

nn
. 5.4.

∞∑
n=1

n2

2n
.

5.5.
∞∑
n=1

(2n)!

(n!)2
. 5.6.

∞∑
n=1

(3n)!

(n!)343n
.

5.7.
∞∑
n=1

(n+ 1)!(2n+ 3)!

(3n+ 3)!
. 5.8.

∞∑
n=1

(2n)!!

n!
arctg

1

5n
.
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5.9.
∞∑
n=1

nln 2

(ln 2)n
. 5.10.

∞∑
n=2

n tg
π

2n
.

5.11.
∞∑
n=1

2n−1

n! + (n+ 2)!
. 5.12.

∞∑
n=1

n!

10n+1
.

5.13.
∞∑
n=1

(n!)2

2n2 . 5.14.
∞∑
n=1

4n
2−1

3n2√n
.

5.15.
∞∑
n=1

n2 sin
π

2n
. 5.16.

∞∑
n=1

(n+ 1)!

2nn!
.

5.17.
∞∑
n=1

n3

(n+ 3)!
. 5.18.

∞∑
n=1

3n 3
√
n

(n+ 1)!
.

5.19.
∞∑
n=1

(n+ 2)

n!
sin

2

5n
. 5.20.

∞∑
n=1

(n+ 1)!

(n+ 1)n
.

6. Utiliz�and criteriul radical Cauchy, s�a se stabileasc�a natura seriilor:

6.1.
∞∑
n=1

(
3n+ 1

4n+ 3

)n2

. 6.2.
∞∑
n=1

(
n+ 1

7n+ 6

)n2

.

6.3.
∞∑
n=1

(
2n− 1

n+ 2

)n2

. 6.4.
∞∑
n=1

(
2n+ 1

3n+ 2

)n
2

.

6.5.
∞∑
n=1

n3 sinn π

2n
. 6.6.

∞∑
n=1

3n+1

nn
.

6.7.
∞∑
n=1

n3n

5n
. 6.8.

∞∑
n=1

(
n+ 1

n

)n2

1

3n
.

6.9.
∞∑
n=1

(
n+ 1

n

)n2

1

2n
. 6.10.

∞∑
n=1

1

n2n
.

6.11.
∞∑
n=1

2nn

(3n+ 1)n
. 6.12.

∞∑
n=1

(
n

n+ 1

)n2

4n.

6.13.
∞∑
n=1

(
n

n+ 2

)√
n3+3n+1

. 6.14.
∞∑
n=1

(√
n+ 1 + 1√
n+ 1 + 2

)
.
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6.15.
∞∑
n=1

3n−1e−2n. 6.16.
∞∑
n=1

(
4n+ 1

5n+ 6

)n3

.

6.17.
∞∑
n=1

(
3n2 + 2n+ 1

5n2 + 3n+ 2

)n

. 6.18.
∞∑
n=1

[
2 + (0, 1)n−1

]
.

6.19.
∞∑
n=1

2n(
1 + 1

n

)n2 . 6.20.
∞∑
n=1

2n+1e−n.

7. Utiliz�and criteriul integral Cauchy, s�a se studieze natura urm�atoarelor serii:

7.1.
∞∑
n=1

1

nα
, α ∈ R. 7.2.

∞∑
n=1

1

(n+ 1) ln2(n+ 1)
.

7.3.
∞∑
n=1

1

(2n− 1)(2n+ 1)
. 7.4.

∞∑
n=2

1

n lnn
.

7.5.
∞∑
n=1

e−
√
n+1

√
n+ 1

. 7.6.
∞∑
n=1

1

n2 + 1
.

7.7.
∞∑
n=1

1

(9n− 1) ln(9n− 1)
. 7.8.

∞∑
n=2

1

n lnp n
.

7.9.
∞∑
n=3

1

n(lnn)p(ln lnn)q
. 7.10.

∞∑
n=2

1√
n
ln
n+ 1

n− 1
.

8. S�a se calculeze suma seriei cu exactitatea α:

8.1.
∞∑
n=1

(−1)n+1

2n3
, α = 0, 01. 8.2.

∞∑
n=1

(−1)n+1

(2n)2
, α = 0, 01.

8.3.
∞∑
n=1

(−1)n+1

n!
, α = 0, 01. 8.4.

∞∑
n=1

(−1)n+1 n

2n
, α = 0, 01.

8.5.
∞∑
n=1

(−1)n+1

n!3n
, α = 0, 001. 8.6.

∞∑
n=1

(−1)n+1 2n

(n+ 1)n
, α = 0, 001.

8.7.
∞∑
n=1

(−1)n+1n

5n
, α = 0, 0001. 8.8.

∞∑
n=1

(−1)n+1

(2n− 1)!!
, α = 0, 0001.

8.9.
∞∑
n=0

cosπn

3n(n+ 1)
, α = 0, 001. 8.10.

∞∑
n=1

(−1)n

n(n2 + 3)
, α = 0, 01.
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9. Utiliz�and criteriul lui Leibniz, s�a se demonstreze natura seriilor:

9.1.
∞∑
n=1

(−1)n+1

n
. 9.2.

∞∑
n=1

(−1)n+1

ln (n+ 1)
.

9.3.
∞∑
n=1

(−1)n+1 2n+ 1

n(n+ 1)
. 9.4.

∞∑
n=3

(−1)n

(n+ 1) lnn
.

9.5.
∞∑
n=1

(−1)n+12n− 1

3n
. 9.6.

∞∑
n=1

(−1)n+1.

9.7.
∞∑
n=1

(−1)n+1 [2 + (0, 1)n]. 9.8.
∞∑
n=1

(−1)n+12n− 3

2n− 1
.

9.9.
∞∑
n=1

(−1)n+1 1√
n
. 9.10.

∞∑
n=1

(−1)n−1 ln
2 n

n
.

9.11.
∞∑
n=1

(−1)n+1 lnn√
n
. 9.12.

∞∑
n=1

(−1)n+1 (n+ 1)n+1

nn+2
.

9.13.
∞∑
n=1

(−1)n+1 n

n
√
n− 1

. 9.14.
∞∑
n=1

(−1)n+1 sin
1

n
.

9.15.
∞∑
n=1

(−1)n+1 tg
2

n
. 9.16.

∞∑
n=1

(−1)n+1

nα
, α ∈ R.

9.17.
∞∑
n=1

(−1)
n(n−1)

2 · 2
n + n2

3n + n3
. 9.18.

∞∑
n=1

(−1)n+1

n!
.

9.19.
∞∑
n=1

(−1)n+1

(2n+ 1)!
. 9.20.

∞∑
n=1

sin
(
π
2
+ πn

)
n3 + 1

.

10. Folosind criteriul lui Dirichlet sau criteriul lui Abel, s�a se demonstreze convergen�ta

seriilor urm�atoare:

10.1.
∞∑
n=1

sinnx

n
, x ∈ R\ {2kπ, k ∈ Z}. 10.2.

∞∑
n=1

sinn sinn2

√
n

.

10.3.
∞∑
n=1

(−1)n+1

√
n

arctg n. 10.4.
∞∑
n=1

1∫
0

x cos(nx) dx.
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10.5.
∞∑
n=1

1

n
sin
(
n2x
)
sin(nx), x ∈ R. 10.6.

∞∑
n=1

1

n
cosn sin (nx), x ∈ R.

10.7.
∞∑
n=1

1

n
cos
(
n2x
)
sin (nx), x ∈ R. 10.8.

∞∑
n=1

sinnα

ln ln (n+ 2)
cos

1

n
.

10.9. S�a se demonstreze, c�a dac�a �sirul numeric {an} converge monoton la zero, atunci

seria
∞∑
n=1

an sinnα converge pentru orice α ∈ R, iar seria
∞∑
n=1

an cosnα converge pentru

orice α ∈ R\{2πm, m ∈ Z}.

11. S�a se studieze convergen�ta absolut�a sau semiconvergen�ta seriilor urm�atoare:

11.1.
∞∑
n=1

(−1)n+1

√
n+ 1

. 11.2.
∞∑
n=3

(−1)n+1

ln lnn
.

11.3.
∞∑
n=1

(−1)n+1 sin
π√
n
. 11.4.

∞∑
n=1

(−1)n+1

np
.

11.5.
∞∑
n=1

(−1)n

n ln (n+ 1) ln ln (n+ 2)
. 11.6.

∞∑
n=1

(−1)n+1
3
√
n√

n− 1 + 2
.

11.7.
∞∑
n=1

(n+ 1) sin 2n

n2 − lnn
. 11.8.

∞∑
n=1

(−1)n+1(n− 1)

n
√
n+ 1

tg
1√
n
.

11.9.
∞∑
n=1

cosn cos 1
n

4
√
n

. 11.10.
∞∑
n=1

cosn

nα
, α > 0.
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Capitolul 7. SERII DE PUTERI

1. S�a se determine raza de convergen�t�a pentru urm�atoarele serii de puteri:

1.1.
∑
n>0

n+ 1

n+ 2
xn. 1.2.

∑
n>0

10nxn.

1.3.
∑
n>0

(−1)n+1x
n

n
. 1.4.

∑
n>1

xn

n · 5n−1
.

1.5.
∑
n>0

n!xn. 1.6.
∑
n>0

ln (n+ 1)

n+ 1
xn+1.

1.7.
∑
n>1

nnxn. 1.8.
∑
n>1

3n
2

xn.

1.9.
∑
n>0

xn

n!
. 1.10.

∑
n>1

xn

n2
.

1.11.
∑
n>1

2n+ 1

3n2 + 2
(x− 1)n. 1.12.

∑
n>0

2n+1(x+ 1)n+1

(n+ 1) ln2(n+ 2)
.

1.13.
∑
n>1

3nn

nn
(x− 1)2n. 1.14.

∑
n>0

1

n!

(nx
e

)n
.

1.15.
∑
n>1

1√
n3n

(x− 1)n. 1.16.
∞∑
n=1

3n + (−2)n

n+ 1
xn.

1.17.
∞∑
n=1

(
2 + (−1)n

)n
n

(x− 1)n. 1.18.
∑
n>1

(
2n− 3

3n+ 1

)n

(x+ 1)n.

1.19.
∑
n>1

(
n+ 1

2n+ 3

)n

(x− 2)n. 1.20.
∑
n>1

(
n+ 3

n+ 6

)n2

xn.

46



2. S�a se determine mul�timile de convergen�t�a pentru seriile urm�atoare:

2.1.
∑
n>1

(x− 1)n

n
√
n

. 2.2.
∑
n>1

(
2n+ 1

3n+ 5

)n

(x− 2)n.

2.3.
∑
n>1

(−1)n

2n− 1
xn. 2.4.

∑
n>1

1

3nn3
(x− 1)2n.

2.5.
∑
n>2

2n
(
1− 1

n

)2n2

(x− 1)n. 2.6.
∑
n>1

(n!)2

(2n)!
(x− 2)n.

2.7.
∑
n>1

(
1− 1

n

)n2

(x− 1)n. 2.8.
∑
n>1

(x− 1)n

n
√
n

.

2.9.
∑
n>1

(−1)n

3n
√
n
(x+ 1)n. 2.10.

∑
n>1

2n · n!
(2n)!

x2n.

2.11.
∑
n>1

(x+ 7)3n

n2
. 2.12.

∑
n>1

(−3)nx2n.

2.13.
∑
n>0

(−1)n+1 (x− 4)2n+1

2n+ 1
. 2.14.

∑
n>1

n3

(n+ 1)!
(x− 5)2n+1.

2.15.
∑
n>0

(x− 2)n

2n(n+ 1)(n+ 2)
. 2.16.

∑
n>1

2n

(2n− 1)2
√
5n−1

xn.

2.17.
∑
n>1

n!

nn
(x− 3)n. 2.18.

∑
n>1

1

lnn(n+ 1)
(x− 1)n.

2.19.
∑
n>1

3n√
2n

(x− 1)n. 2.20.
∑
n>1

2n
2−1

n
xn

2

.

3. S�a se dezvolte ��n serie MacLaurin func�tiile:

3.1. f(x) = e−x2

. 3.2. f(x) =
x2

(1 + x2)2
.

3.3. f(x) =
1

(1− x3)2
. 3.4. f(x) = e−x.

3.5. f(x) = tg x. 3.6. f(x) = x ctg x.

3.7. f(x) = ch x. 3.8. f(x) = sh x.
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3.9. f(x) =
√
1− x2. 3.10. f(x) = (1 + x2) arctg x.

3.11. f(x) = ex sin x. 3.12. f(x) = ln (1− x).

3.13. f(x) =
arcsinx√
1− x2

. 3.14. f(x) = arcsin x.

3.15. f(x) =
1√

1− x2
. 3.16. f(x) = ln

√
1− x.

3.17. f(x) =
5x+ 1

x+ 3
. 3.18. f(x) =

3x+ 1

x2 + x− 6
.

3.19. f(x) =
1

(1− x2)(x2 + 4)
. 3.20. f(x) =

x

(x+ 1)(x2 − 1)
.
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Capitolul 8. INTEGRALE IMPROPRII

1. S�a se cerceteze care din urm�atoarele integrale improprii sunt convergente:

1.1.

+∞∫
0

dx

1 + x2
. 1.2.

1∫
0

lnx dx.

1.3.

+∞∫
1

dx

xα
, α ∈ R. 1.4.

1∫
0

dx√
1− x2

.

1.5.

+∞∫
1

1 + ln x

x
dx. 1.6.

1∫
0

dx

xα
, α ∈ R.

1.7.

0∫
−∞

xex dx. 1.8.

1∫
0

dx√
16− x2

.

1.9.

0∫
−∞

arctg x dx. 1.10.

1∫
−1

arccosx√
1− x2

dx.

1.11.

+∞∫
2

dx

x2 − 1
. 1.12.

0∫
−2

arcsin 2x√
4− x2

dx.

1.13.

+∞∫
−∞

dx

x2 + 4x+ 5
. 1.14.

0∫
−1

e
2
x
dx

x3
.

1.15.

+∞∫
0

sin 5x dx. 1.16.

e∫
0

dx

ex − 1
.

1.17.

0∫
−∞

x+ 2

x2 + 1
dx. 1.18.

π
2∫

0

dx

sinx
.
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1.19.

+∞∫
e

dx

x lnx
. 1.20.

5∫
0

dx

(x− 5)3
.

1.21.

+∞∫
1

dx

x3 (1 + x3)
. 1.22.

π
2∫

π
4

tg x dx.

1.23.

+∞∫
1

e−x2

dx. 1.24.

π
2∫

0

(sinx)p(cosx)q dx, {p, q} ⊂ R.

1.25.

+∞∫
−∞

dx

x2 − 5x+ 14
. 1.26.

1∫
−1

x dx∣∣√4− x−
√
4 + x

∣∣ .

1.27.

+∞∫
1

2x+ 1

x2(x+ 1)
dx. 1.28.

b∫
a

dx

(b− x)α
, α ∈ R.

1.29.

+∞∫
e

dx

x 3
√
lnx

. 1.30.

1∫
0

dx

(1− x)
√
x
.

1.31.

+∞∫
0

e−x sin x dx. 1.32.

+∞∫
1

dx

x
√
x2 + x+ 1

.

2. S�a se cerceteze natura integralelor improprii:

2.1.

+∞∫
1

x+ 2√
x3

dx. 2.2.

+∞∫
2

dx√
x(x+ 1)(x− 1)

.

2.3.

+∞∫
0

x2 − 1

x4 + x2 + 3
dx. 2.4.

2∫
0

dx
3
√
4− x2

.

2.5.

+∞∫
0

x3 − 2x2 + 3

x4 + 1
dx. 2.6.

2∫
1

dx

lnx
.

2.7.

+∞∫
1

sin2 x

x2
dx. 2.8.

1∫
0

cos 1
x

3
√
x
.

50



2.9.

+∞∫
1

dx√
9x+ ln x

. 2.10.

1∫
0

x2√
1− x4

dx.

2.11.

+∞∫
1

x2 dx

x4 + sin2 x
. 2.12.

1∫
0

dx

tg x− x
.

2.13.

+∞∫
2

dx

xp lnq x
, {p, q} ⊂ R. 2.14.

1∫
0

ln
(
1 +

3
√
x2
)

ex − 1
dx.

2.15

+∞∫
0

ln (1 + x2)√
x+

√
x
dx. 2.16.

1∫
0

√
x dx

esinx − 1
.

2.17.

+∞∫
e

dx

x lnα x
, α ∈ R. 2.18.

1∫
0

dx

ex − cos x
.

2.19.

+∞∫
2

eαx

(x− 1)α lnx
dx, α ∈ R. 2.20.

2∫
0

dx

lnx
.

2.21.

+∞∫
1

(x+
√
x+ 2)

x2 + 3 5
√
x4 + 2

dx. 2.22.

1∫
0

lnx

1− x2
dx.

2.23.

+∞∫
1

ln
e

1
x + (n− 1)

n
dx, n > 0. 2.24.

1∫
0

dx

e
√
x − 1

.

2.25.

+∞∫
1

dx

x 3
√
x2 + 1

. 2.26.

1∫
0

dx√
1− x4

.

2.27.

+∞∫
0

sin2 x

1 + x2
dx. 2.28.

π∫
0

dx√
sin x

.

2.29.

+∞∫
0

xp−1e−x dx, p ∈ R. 2.30.

1∫
0

xp−1(1− x)q−1 dx, {p, q} ⊂ R.
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3. S�a se cerceteze la convergen�t�a absolut�a sau semiconvergen�t�a integralele:

3.1.

+∞∫
1

sin x

x
dx. 3.2.

+∞∫
0

√
x cos x

x+ 10
dx.

3.3.

1∫
0

(1− x) sin
π

1− x
dx. 3.4.

1∫
0

1

1− x
sin

π

1− x
dx.

3.5.

1∫
0

x2

x2 + 1
sin

1

x
dx. 3.6.

1∫
0

1

x (x2 + 1)
sin

1

x
dx.

3.7.

1
2∫

0

(
x

1− x

)
cos

1

x2
dx. 3.8.

1
2∫

0

(
1− x

x

)2

cos
1

x2
dx.

3.9.

1∫
0

sin x2

x2
dx. 3.10.

1∫
0

sin 1
x2

x2
dx.

4. S�a se calculeze:

4.1. V.P.

6∫
1

dx

4− x
. 4.2. V.P.

+∞∫
−∞

1 + x

1 + x2
dx.

4.3. V.P.

1∫
− 1

2

dx

(x+ 1) ln (x+ 1)
. 4.4. V.P.

+∞∫
0

dx

x2 − x− 2
.

4.5. V.P.

2∫
−2

dx

x
. 4.6. V.P.

+∞∫
0

dx

x2 − 4x+ 3
.

4.7. V.P.

3∫
−1

dx

(x− 2)3
. 4.8. V.P.

+∞∫
−∞

arctg x dx.

4.9. V.P.

π
2∫

0

dx

1− 2 sin x
. 4.10. V.P.

+∞∫
0

dx

1− x2
.
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Capitolul 9. FUNC�TII DE MAI MULTE VARIABILE

1. S�a se determine �si s�a se reprezinte domeniile de de�ni�tie ale urm�atoarelor func�tii:

1.1. u =
√
x+ y. 1.2. u =

√
xy.

1.3. u =
√

4− x2 − y2. 1.4. u =
√
x2 + y2 − 1.

1.5. u =

√
x2

9
+
y2

4
− 1. 1.6. u =

√
(x2 + y2 − 4) (9− x2 − y2).

1.7. u =
1√

x2 + y2 − 16
. 1.8. u =

1√
9− x2 − y2

.

1.9. u =
√

4− x2 − y2 +
√
x2 + y2 − 1. 1.10. u = y

√
1− cos x.

1.11. u =

√
x2 + y2 − x

2x− x2 − y2
. 1.12. u =

√
x2 + y2 − y

2y − x2 − y2
.

1.13. u = ln

(
1− x2

9
− y2

16

)
. 1.14. u = ln (x+ y).

1.15. u =
√

ln (x2 + y2). 1.16. u = lg
(
y2 − 4x+ 8

)
.

1.17. u =

√
4x− y2

ln (1− x2 − y2)
. 1.18. u = arcsin

x

y
.

1.19. u = arccos
y

x+ y
. 1.20. u = arcsin

x− 1

y
.

1.21. u = arcsin
x

y2
+ arccos (1− y). 1.22. u = ctg [π(x+ y)].

1.23. u =
√

sin [π (x2 + y2)]. 1.24. u = lg x− ln cos y.

2. S�a se studieze existen�ta limitelor:

2.1. lim
x→0
y→0

x2 − y2

x2 + y2
. 2.2. lim

x→0
y→0

x− y

x+ y
.
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2.3. lim
x→0
y→0

x2y2

x2y2 + (y − x)2
. 2.4. lim

x→0
y→0

y sin
1

x
.

2.5. lim
x→0
y→0

x2 + y2

|x|+ |y|
. 2.6. lim

x→0
y→0

2xy

x2 + y2
.

2.7. lim
x→0
y→0

x

x+ y
. 2.8. lim

x→3
y→0

tanxy

y
.

3. S�a se calculeze:

3.1. lim
x→0
y→0

xy

2−
√
xy + 4

. 3.2. lim
x→0
y→0

√
xy + 1− 1

2xy
.

3.3. lim
x→0
y→2

sinxy

x
. 3.4. lim

x→0
y→0

x4y2 + x2y4

1− cos (x2 + y2)
.

3.5. lim
x→0
y→0

(
1 + x2 + y2

) 2
x2+y2 . 3.6. lim

x→∞
y→∞

(
x2 + y2

)
sin

1

x2 + y2
.

3.7. lim
x→∞
y→0

(
1 +

1

x

) x2

x+y

. 3.8. lim
x→∞
y→∞

x2 + y2

ex+y
.

3.9. lim
x→0
y→0

x3 + y3

x2 + y2
. 3.10. lim

x→∞
y→∞

(
xy

x2 + y2

)y2

.

3.11. lim
x→1
y→0

ln2 (x+ y)√
x2 + y2 − 2x+ 1

. 3.12. lim
x→∞
y→3

(
1 +

1

x

) 2x2

x+y

.

4. S�a se studieze continuitatea func�tiilor urm�atoare ��n punctul (0, 0):

4.1. f(x, y) =


xy

(x2 + y2)2
, x2 + y2 ̸= 0,

0, x = y = 0.

4.2. f(x, y) =


x− y

(x+ y)3
, x2 + y2 ̸= 0,

0, x = y = 0.
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4.3. f(x, y) =


xy

x2 + y2
, x2 + y2 ̸= 0,

0, x = y = 0.

4.4. f(x, y) =

 xy2 · x
2 − y2

x2 + y2
, x2 + y2 ̸= 0,

0, x = y = 0.

4.5. f(x, y) =

 (x2 + y2) ln (x2 + y2), x2 + y2 ̸= 0,

0, x = y = 0.

4.6. f(x, y) =


2x2y

x4 + 3y2
, x2 + y2 ̸= 0,

0, x = y = 0.

4.7. f(x, y) =


√
x2 + y2

sinxy
, x2 + y2 ̸= 0,

0, x = y = 0.

4.8. f(x, y) =

 sin
1

x2 + y2
, x2 + y2 ̸= 0,

3, x = y = 0.

4.9. f(x, y) =

 3− x− y, x2 + y2 ̸= 0,

5, x = y = 0.

4.10. f(x, y) =


x3 + y3

x4 + y2
, x2 + y2 ̸= 0,

0, x = y = 0.

5. S�a se calculeze derivatele par�tiale de primul ordin ale urm�atoarelor func�tii:

5.1. f(x, y) = x2 − 2xy + y2 + 1. 5.2. f(x, y) = x3 − 3x2y + 2xy2 + y3.

5.3. f(x, y) =
xy

y − x
. 5.4. f(x, y) =

x− y

x+ y
.
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5.5. f(x, y) =
x

y
. 5.6. f(x, y) = arctg

x

y
.

5.7. f(x, y) = ln (x2 + y2). 5.8. f(x, y) = x2 cos y.

5.9. f(x, y) = ex
2y. 5.10. f(x, y) = ln

(√
x+ 3

√
y
)
.

5.11. f(x, y) = xy. 5.12. f(x, y) = xy +
y

x
.

5.13. f(x, y) = ye−xy. 5.14. f(x, y) =
x

y
+
y

x
.

5.15. f(x, y) = ln

√
x2 + y2 + x√
x2 + y2 − x

. 5.16. f(x, y) = ln
(
y +

√
x2 + y2

)
.

5.17. f(x, y) = arctg
x+ y

x− y
. 5.18. f(x, y) = arcsin

x+ y

xy
.

5.19. f(x, y) =
(
x2 + y2

)
arctg

x

y
. 5.20. f(x, y) = arccos

y√
x2 + y2

.

5.21. f(x, y) = arctg
x+ y

1− xy
. 5.22. f(x, y) = xy

2
.

5.23. f(x, y) = ex ln y + sin y lnx. 5.24. f(x, y) = ln (x2 + y2 + 3).

5.25. f(x, y, z) = (cos x)yz. 5.26. f(x, y, z) = xy + yz + xz.

5.27. f(x, y, z) =
√
x2 + y2 + z2. 5.28. f(x, y, z) = y

x
z .

5.29. f(x, y, z) = ln (1 + x+ y2 + z3). 5.30. f(x, y, z) = sin x cos (yz).

6. S�a se calculeze derivatele par�tiale de ordinul doi pentru urm�atoarele func�tii:

6.1. f(x, y) = x3 + y3 − 2x2y + 3xy2. 6.2. f(x, y) = xy +
y

x
.

6.3. f(x, y) = x4 − x3y + xy2 − y4. 6.4. f(x, y) =
x

sin y2
.

6.5. f(x, y) = y cos (x− y). 6.6. f(x, y) = yx.

6.7. f(x, y) = arctg
x+ y

1− xy
. 6.8. f(x, y) =

x+ y

x− y
.

6.9. f(x, y) = arccos (xy). 6.10. f(x, y) = ln (ex + ey).
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6.11. f(x, y) = ln
(
x2 + y2

)
. 6.12. f(x, y) =

3
√
x2 + 4

√
y3.

6.13. f(x, y) = arctg
x+ y

y
. 6.14. f(x, y) = yex.

6.15. f(x, y) = ey(cosx+ y sin x). 6.16. f(x, y) =
y2

1− 2x
.

6.17. f(x, y) = arcsin
y√

x2 + y2
. 6.18. f(x, y) = ex

2y.

6.19. f(x, y) = arcctg
y

x
. 6.20. f(x, y) =

√
x2 + y2.

6.21. f(x, y) = y ln
x

y
. 6.22. f(x, y) = ex

2+y.

6.23. f(x, y) =
(
x2 + y2

)
arctg

y

x
. 6.24. f(x, y) = xey + yex.

6.25. f(x, y) = arcctg
x+ y

1− xy
. 6.26. f(x, y) = arcsin

x√
x2 + y2

.

6.27. f(x, y) = e
x
y ln

x

y
. 6.28. f(x, y) = e

x
y ln

y

x
.

6.29. f(x, y) = arccos

√
x2 − y2√
x2 + y2

. 6.30. f(x, y) = (cosx)sin y.

7. S�a se arate c�a func�tiile urm�atoare veri�c�a rela�tiile indicate, ��n ipoteza c�a ele sunt

diferen�tiabile de ordinul cerut de rela�tiile respective:

7.1. f(x, y) = ex cos y veri�c�a
∂2f

∂x2
+
∂2f

∂y2
= 0.

7.2. f(x, y) =
xy

x− y
veri�c�a

∂2f

∂x2
+ 2

∂2f

∂x∂y
+
∂2f

∂y2
=

2

x− y
.

7.3. f(x, y) = ln (ex + ey) veri�c�a
∂f

∂x
+
∂f

∂y
= 1.

7.4. f(x, y) = ln (ex + ey) veri�c�a
∂2f

∂x2
· ∂

2f

∂y2
=

(
∂2f

∂x∂y

)2

.

7.5. f(x, y) = ln
(
x2 + y2

)
veri�c�a

∂2f

∂x2
+
∂2f

∂y2
= 0.
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7.6. f(x, y) = ex (x cos y − y sin y) veri�c�a
∂2f

∂x2
+
∂2f

∂y2
= 0.

7.7. f(x, y) = ln
(
x2 + xy + y2

)
veri�c�a x

∂f

∂x
+ y

∂f

∂y
= 2.

7.8. f(x, y) = ln
√
(x− a)2 + (y − b)2 , {a, b} ⊂ R veri�c�a

∂2f

∂x2
+
∂2f

∂y2
= 0.

7.9. f(x, y) = xyyx veri�c�a x
∂f

∂x
+ y

∂f

∂y
= (x+ y + ln f(x, y)) f(x, y).

7.10. f(x, y, z) = (x− y)(y − z)(z − x) veri�c�a
∂f

∂x
+
∂f

∂y
+
∂f

∂z
= 0.

7.11. f(x, y, z) =
1√

x2 + y2 + z2
veri�c�a

∂2f

∂x2
+
∂2f

∂y2
+
∂2f

∂z2
= 0.

7.12. f(x, y, z) =
1

x− y
+

1

y − z
+

1

z − x

veri�c�a
∂2f

∂x2
+
∂2f

∂y2
+
∂2f

∂z2
+ 2

(
∂2f

∂x∂y
+

∂2f

∂y∂z
+

∂2f

∂z∂x

)
= 0.

7.13. f(x, y, z) = ln (ex + ey + ez) veri�c�a
∂f

∂x
+
∂f

∂y
+
∂f

∂z
= 1.

7.14. f(x, y, z, t) =
x− y

z − t
+
t− x

y − z
veri�c�a

∂f

∂x
+
∂f

∂y
+
∂f

∂z
+
∂f

∂t
= 0.

8. S�a se calculeze
∂f

∂t
, unde f = f(x, y), x = φ(t), y = ψ(t):

8.1. f(x, y) = x2y3, x = t, y = t2.

8.2. f(x, y) = x2 − xy + y2, x = cos t, y = sin t.

8.3. f(x, y) = xy2 − x2y, x = sin t, y = cos t.
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8.4. f(x, y) = exy ln (x+ y), x = 1− t3, y = t3.

8.5. f(x, y) = ex−2y, x = sin t, y = t3.

8.6. f(x, y) = ln (ex + ey), x = t2, y = 1− t2.

8.7. f(x, y) = x2 + xy + y2, x = t3, y = t2.

8.8. f(x, y) = e2(x
2−y2), x = cos t, y = sin t.

8.9. f(x, y) = ln sin
x
√
y
, x = 3t2, y =

√
t2 + 1.

8.10. f(x, y) = xy, x = cos x, y = 2x.

9. S�a se calculeze
∂f

∂x
�si
∂f

∂y
, dac�a f = f(u, v), u = φ(x, y), v = ψ(x, y):

9.1. f(u, v) = u2 ln v, u =
y

x
, v = x+ 2y.

9.2. f(u, v) = u2 − v2, u = x sin y, v = x cos y.

9.3. f(u, v) = u2 +
√
uv, u = x+ y, v =

x

y
.

9.4. f(u, v) = 3
√
u+

1

cos v
, u = xy, v = x− y.

9.5. f(u, v) = uv arctg uv, u = t3, v = t2 + 1.

9.6. f(u, v) = u sin v + v cosu, u =
x

y
, v = xy.

9.7. f(u, v) = arctg
v

u
, u = x cos y, v = x sin y.

9.8. f(u, v) = uv, u = y sin x, v = x cos y.
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9.9. f(u, v) = u2 + v2, u =
2y

x+ y
, v = x2 − 3y.

9.10. f(u, v) = ln
(
u2 + v2 + 1

)
, u = sin

x

y
, v =

√
x

y
.

10. S�a se calculeze diferen�tiala de ordinul I pentru func�tiile urm�atoare:

10.1. f(x, y) = x3y2 + xy3 + 2. 10.2. f(x, y) = xye
x
y .

10.3. f(x, y) = x2 + sin 3y. 10.4. f(x, y) =
x+ y

2x− 3y
.

10.5. f(x, y) = ln
(
x+ y2

)
. 10.6. f(x, y) = ln tg

x

y
.

10.7. f(x, y) = x2y + xy3 + y3. 10.8. f(x, y) = sinx cos y.

10.9. f(x, y) = x
√
y +

y√
x
. 10.10. f(x, y) =

(
x2 + y2

)5
.

10.11. f(x, y) =
y2

x3
. 10.12. f(x, y) = ex

2+y2 .

10.13. f(x, y) = cos 2x+ sin 2x. 10.14. f(x, y) = y cosx2 + x sin y2.

10.15. f(x, y) = x2 + y2 + sin xy. 10.16. f(x, y) = 3
√
x2 + y2.

10.17. f(x, y, z) = xyz. 10.18. f(x, y, z) = xy
z

.

10.19. f(x, y, z) = sin (x+ y + z). 10.20. f(x, y, z) = arcsin
z√

x2 + y2 + z2
.

11. S�a se scrie diferen�tialele de ordinul II pentru func�tiile:

11.1. f(x, y) = x3 − x2y + 2y3 + 3x− 2y + 5. 11.2. f(x, y) = exy.

60



11.3. f(x, y) = 5x2y + 3xy + y2 + 3. 11.4. f(x, y) =
x

y
exy.

11.5. f(x, y) =
√
1 + 2xy + y2. 11.6. f(x, y) = ey sinx.

11.7. f(x, y) = ln
(
x2 + y

)
. 11.8. f(x, y) =

(
x3 + y2

)2
.

11.9. f(x, y) = x2 + y2 + cos xy. 11.10. f(x, y) =
1

3
√
x2 + y2

.

11.11. f(x, y) =
x

y
− y

x
. 11.12. f(x, y) = y ln

x

y
.

11.13. f(x, y) = arcctg
y

x+ y
. 11.14. f(x, y) = ex tg y.

11.15. f(x, y) = arcsin
x√

x2 + y2
. 11.16. f(x, y) = exy

2

.

11.17. f(x, y) = xey + yex. 11.18. f(x, y) = (sin x)cos y.

11.19. f(x, y) =
3
√
x4 +

√
y3. 11.20. f(x, y) =

(
x2 + y2

)
arctg

x

y
.

12. Utiliz�and diferen�tiala, s�a se calculeze cu aproxima�tie:

12.1.
√

1, 013 + 1, 983. 12.2. (3, 01)2,03.

12.3. 3
√

(5, 02)2 + (1, 41)2. 12.4. (2, 02)3,01.

12.5. sin 29◦ cos 62◦. 12.6. sin 31◦ tg 46◦.

12.7. arctg

(
1, 98

1, 03
− 1

)
. 12.8. arcctg

(
1, 97

1, 01
− 1

)
.

12.9. ln
(

3
√

1, 02 + 4
√

0, 98− 1
)
. 12.10.

1, 023,01

3

√
0, 99 4

√
1, 035

.
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13. S�a se scrie formula Taylor (p�an�a la termenii de gradul III inclusiv) corespunz�atoare

urm�atoarelor func�tii ��n punctele indicate:

13.1. f(x, y) = xy3 + 2xy − 2x2 + 3x+ y − 2, (−1, 2).

13.2. f(x, y) = x3 − 3xy2 + y3 + 2x− 3y + 1, (1, 2).

13.3. f(x, y) = x3 − 5x2 − xy + y2 + 10x+ 5y + 10, (1,−1).

13.4. f(x, y) = 3
√
x+ y, (0, 1).

13.5. f(x, y) = ln (1 + x+ y), (1, 0).

13.6. f(x, y) = ex sin y,
(
0,
π

2

)
.

13.7. f(x, y) = e2y ln (1 + x), (0, 0).

13.8. f(x, y) = xy, (1, 1).

13.9. f(x, y) = ey cosx, (0, π).

13.10. f(x, y) = ln (1 + x) ln (1 + y), (1, 1).
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14. S�a se determine valorile maxime �si minime ale urm�atoarelor func�tii f : R2 −→ R:

14.1. f(x, y) = x3 + y3 − 9xy + 18. 14.2. f(x, y) = x4 + y4 − 4xy + 2.

14.3. f(x, y) = x3 + 3xy2 − 3x2 − 3y2 + 2. 14.4. f(x, y) = −x2 − xy − y2 + x+ y.

14.5. f(x, y) = x2 + xy + y2 +
1

x
+

1

y
. 14.6. f(x, y) = x3 + y3 − 6xy.

14.7. f(x, y) = 3x2 − x3 + 3y2 + 4y. 14.8. f(x, y) = x3 + 3xy2 − 15x− 12y + 8.

14.9. f(x, y) =
(
2x2 + y2

)
e−(x

2+y2). 14.10. f(x, y) = 3− 3
√
x2 + y2.

14.11. f(x, y) = xy +
20

x
+

20

y
. 14.12. f(x, y) = x2yey−x.

14.13. f(x, y) = 1−
√
x2 + y2. 14.14. f(x, y) =

x+ y√
x2 + y2 + 1

.

14.15. f(x, y) = x+ y + 4 sin x sin y. 14.16. f(x, y) = yex+y sinx.

14.17. f(x, y) = x3 + y2 − 3x+ 4
√
y5. 14.18. f(x, y) = x

√
y − x2 − y + 6x+ 1.

14.19. f(x, y) =
(
x+ y2

)√
ex. 14.20. f(x, y) = (x− y)2 + (x− 1)3.

15. S�a se determine extremele condi�tionate ale func�tiilor f(x, y) cu leg�atura F (x, y) = 0:

15.1. f(x, y) = xy, F (x, y) = x2 + y2 − 1.

15.2. f(x, y) = cos 2x+ cos 2y, F (x, y) = x− y − π

4
.

15.3. f(x, y) = xy, F (x, y) = x+ y − 1.

15.4. f(x, y) = x+ 2y, F (x, y) = x2 + y2 − 5.
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15.5. f(x, y) = x2 + y2 − xy + x+ y − 4, F (x, y) = x+ y + 3.

15.6. f(x, y) = xy, F (x, y) = x3 + y3 − xy.

15.7. f(x, y) = exy, F (x, y) = x+ y − 1.

15.8. f(x, y) = x− y − 4, F (x, y) = x2 + y2 − 1.

15.9. f(x, y) = x2y, F (x, y) = 2x+ y − 1.

15.10. f(x, y) =
x

2
+
y

3
, F (x, y) = x2 + y2 − 1.

16. S�a se determine extremele globale ale func�tiilor pe domeniile D:

16.1. f(x, y) = x2 − y2 + 2, D(x, y) =
{
(x, y)

∣∣x2 + y2 6 1
}
.

16.2. f(x, y) = x3 + y3 − 9xy + 27, D(x, y) = {(x, y) |0 6 x 6 4, 0 6 y 6 4}.

16.3. f(x, y) = x3 + y3 − 3xy, D(x, y) = {(x, y) |0 6 x 6 2, −1 6 y 6 2}.

16.4. f(x, y) = 2x− y + 3, D(x, y) = {(x, y) |x > 0, y > 0, x+ y 6 2}.

16.5. f(x, y) = x− 2y + 5, D(x, y) = {(x, y) |x 6 0, y > 0, y − x 6 1}.

16.6. f(x, y) = x2 + y2 − xy − x− y, D(x, y) = {(x, y) |x > 0, y > 0, x+ y 6 3}.

16.7. f(x, y) = 2xy, D(x, y) =
{
(x, y)

∣∣x2 + y2 6 4
}
.

16.8. f(x, y) = x2y, D(x, y) =
{
(x, y)

∣∣x2 + y2 6 1
}
.

16.9. f(x, y) = x3 + 4x2 + y2 − 2xy, D − domeniul ��nchis, m�arginit de curbele y = x2, y = 4.

16.10. f(x, y) = xy(4− x− y), D(x, y) = {(x, y) |x > 0, y > 0, x+ y 6 6}.
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