
Matematici elementare Fişa 02

Probleme propuse:

1. Calculaţi:

a) lim
n→∞

(4 − 3n4
);

b) lim
n→∞

(3n4
− 4);

c) lim
n→∞

(3n6
− 6n3

);

d) lim
n→∞

(6n3
− 3n6

);

e) lim
n→∞

(7n5
− 5n7

);

f) lim
n→∞

(5n7
− 7n5

)

g) lim
n→∞

(8n4
− 4n8

);

h) lim
n→∞

(4n8
− 8n4

).

2. Calculaţi:

a) lim
n→∞

9n3
− 2n4

+ 8n − 1

3n3
− 5n2

+ 3
;

b) lim
n→∞

9n3
− 2n4

+ 8n − 1

3n2
− 5n3

+ 3
;

c) lim
n→∞

5n3
+ 3n4

− 4n2
− 3

4n4
− 3n5

+ 1
;

d) lim
n→∞

5n4
+ 3n3

− 4n2
− 3

4n4
− 3n5

+ 1
;

e) lim
n→∞

4n5
− 3n6

+ 8n4
− 1

3n5
− 5n4

+ 3
;

f) lim
n→∞

4n5
− 3n6

+ 8n4
− 1

3n4
− 5n5

+ 3
;

g) lim
n→∞

2n4
− 4n6

+ 3n5
− 1

3n4
− 2n5

+ 3
;

h) lim
n→∞

2n4
− 4n6

+ 3n5
− 1

3n5
− 2n4

+ 3
;

3. Calculaţi:

a) lim
n→∞

(
4n3
− 1

2n3
+ n2
)

3

;

b) lim
n→∞

(
6n3
− 1

2n3
+ n2
)

2

;

c) lim
n→∞

(
8n3
− 7

4n3
+ 2n2

)

3

;

d) lim
n→∞

(
9n3
− 7

3n3
+ 2n2

)

2

;

e) lim
n→∞

(
5n3
− 1

2n3
+ n2
)

n2
−1

n2+1

;

f) lim
n→∞

(
2n3
+ n2

5n3
− 1
)

1−n2

n2+1

;

g) lim
n→∞

(
4n2
− 5

25n2
− 4n

)

4−n
2n−5

;

h) lim
n→∞

(
25n2

− 4n

4n2
− 5
)

n−4
2n−5

;

i) lim
n→∞

(
2n2
− n

5n2
− 3
)

1−2n3

n3+2

;

j) lim
n→∞

(
5n2
− 3

2n2
− n
)

2n3
−1

n3+2

;

k) lim
n→∞

(
2n3
− 2n4

5n4
− 3
)

1−2n2

n2+5

;

l) lim
n→∞

(
5n4
− 3

2n3
− 2n4

)

1+2n2

n2−5

.

4. Calculaţi:

a) lim
n→∞

(
4n2
− 3n

4n2
+ 2n + 1

)

5n+2

;

b) lim
n→∞

(
3n2
− 2n

3n2
+ 3n + 1

)

5n+3

;

c) lim
n→∞

(
5n2
− 2n

5n2
+ 3n + 1

)

5n+1

;

d) lim
n→∞

(
n2
− 2n

n2
+ 3n + 1

)

5n+4

;

e) lim
n→∞

(
8n6
− 2n4

− 1

6n8
+ 5n4

+ 1
)

7n2
+1

;

f) lim
n→∞

(
6n8
− 5n4

− 1

6n8
+ 2n4

+ 1
)

7n4
+1

;

g) lim
n→∞

(
7n5
− 4n3

− 1

7n5
+ 2n3

+ 1
)

6n2
+1

;

h) lim
n→∞

(
5n7
− 2n3

− 1

5n7
+ 4n3

+ 1
)

6n4
+1

;

i) lim
n→∞

(
5n6
− 2n3

− 1

5n6
+ n3

+ 1
)

3n3
+1

;

j) lim
n→∞

(
6n5
− n3

− 1

6n5
+ 2n3

+ 1
)

3n2
+1

;

k) lim
n→∞

(
6n7
− 2n4

− 1

6n7
+ 3n4

+ 1
)

5n3
+1

;

l) lim
n→∞

(
7n6
− 3n4

− 1

7n6
+ 2n4

+ 1
)

5n2
+2

.

5. Calculaţi:

a) lim
n→∞
(5n2

+ 4) sin(
4n3
+ 5

2n5
+ 7n

);

b) lim
n→∞
(4n3

+ 5) sin(
5n2
+ 4

2n5
+ 7n

);

c) lim
n→∞
(3n2

+ 1) sin(
2n2
+ 3

7n4
+ 4n

);

d) lim
n→∞
(2n2

+ 3) sin(
3n2
+ 1

7n4
+ 4n

);

e) lim
n→∞
(5n3

+ 1) sin(
2n2
+ 7

8n5
+ 3n

);

f) lim
n→∞
(2n2

+ 7) sin(
5n3
+ 1

8n5
+ 3n

);

g) lim
n→∞
(3n2

+ 4) sin(
5n4
+ 3

7n6
+ 5n

);

h) lim
n→∞
(5n4

+ 3) sin(
3n2
+ 4

7n6
+ 5n

);

i) lim
n→∞
(4n2

+ 3) sin(
5n2
− 1

5n5
+ 6n

);

j) lim
n→∞
(3n2

+ 4) sin(
5n2
− 1

6n5
+ 5n

);

k) lim
n→∞
(5n3

− 1) sin(
4n3
+ 3

6n5
+ 5n

);

l) lim
n→∞
(5n3

− 1) sin(
3n3
+ 4

5n5
+ 6n

).
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6. Calculaţi lim
n→∞

n
√
xn, ştiind că, pentru orice n ≥ 1, avem:

a) xn = (
5n − 6

7n − 1
)

3n

;

b) xn = (
4n − 7

7n − 3
)

5n

;

c) xn = (
3n − 2

5n − 3
)

2n

;

d) xn = (
2n − 7

7n − 2
)

3n

;

e) xn = (
4n2
− 5n + 3

4n2
− 3n + 1

)

n2

;

f) xn = (
4n2
− 3n + 3

4n2
− 5n + 1

)

n2

;

g) xn = (
5n2
− 3n + 4

5n2
− 2n + 3

)

n2

;

h) xn = (
5n2
− 2n + 4

5n2
− 3n + 3

)

n2

;

i) xn = (
2n2
− 4n + 5

2n2
− 3n + 6

)

n2

;

j) xn = (
2n2
− 3n + 5

2n2
− 4n + 6

)

n2

;

k) xn = (
3n3
− 4n2

+ 1

3n3
− 2n + 2

)

n3

;

l) xn = (
3n3
− 2n + 1

3n3
− 4n2

+ 2
)

n3

.

7. Calculaţi lim
n→∞

xn+1

xn
, ştiind că, pentru orice n ≥ 1, avem:

a) xn =
n3

n! ⋅ 4n
; b) xn =

n4

n! ⋅ 3n
; c) xn =

n4

n! ⋅ 5n
; d) xn =

n5

n! ⋅ 4n
.

8. Calculaţi lim
n→∞

xn+1

xn
, ştiind că, pentru orice n ≥ 1, avem:

a) xn =
n! ⋅ 3n

7 ⋅ 11 ⋅ 15 ⋅ . . . ⋅ (4n + 3)
;

b) xn =
n! ⋅ 5n

5 ⋅ 9 ⋅ 13 ⋅ . . . ⋅ (4n + 1)
;

c) xn =
n! ⋅ 4n

8 ⋅ 13 ⋅ 18 ⋅ . . . ⋅ (5n + 3)
;

d) xn =
n! ⋅ 3n

7 ⋅ 12 ⋅ 17 ⋅ . . . ⋅ (5n + 2)
.

9. Calculaţi lim
n→∞

xn+1

xn
şi lim

n→∞
n ⋅ (

xn

xn+1
− 1), ştiind că, pentru orice n ≥ 1, avem:

a) xn =
n! ⋅ 4n

7 ⋅ 11 ⋅ 15 ⋅ . . . ⋅ (4n + 3)
;

b) xn =
n! ⋅ 4n

5 ⋅ 9 ⋅ 13 ⋅ . . . ⋅ (4n + 1)
;

c) xn =
n! ⋅ 5n

8 ⋅ 13 ⋅ 18 ⋅ . . . ⋅ (5n + 3)
;

d) xn =
n! ⋅ 5n

7 ⋅ 12 ⋅ 17 ⋅ . . . ⋅ (5n + 2)
.

10. Fie (an)n≥1 şi (bn)n≥1 două şiruri de numere reale. Calculaţi lim
n→∞

an+1 − an
bn+1 − bn

ştiind că, pentru orice n ≥ 1, avem:

a) an = 1
4
+ 24 + 34 + . . . + n4 şi bn = 4n

5; b) an = 1
6
+ 26 + 36 + . . . + n6 şi bn = 6n

7.
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