
Matematyka I Fizyka Medyczna, rok I, sem. 1

Zestaw 2 - granice ciągów

1. Oblicz (jeżeli istnieje) granicę ciągu (an)n∈N, jeśli:

(a) an = n
n+1 ,

(b) an = 4n−36−5n ,

(c) an = n
2−1
3−n3 ,

(d) an = 2n3−4n−1
6n+3n2−n3 ,

(e) an = (n−1)(n+3)3n2+5 ,

(f) an = (2n−1)2
(4n−1)(3n+2) ,

(g) an = (2n−1)3
(4n−1)2(1−5n) ,

(h) an = 3n −
10√
n
,

(i) an = (−1)
n

2n−1 ,

(j) an =
(
2n−3
3n+1

)2
,

(k) an =
(
5n−2
3n−1

)3
,

(l) an = (
√
n+3)2

n+1 ,

(m) an =
√
n−2
3n+5 ,

(n) an = n−103 ,

(o) an = (−0,8)
n

2n−5 ,

(p) an = 2−5n−10n
2

3n+15 ,

(q) an = 2n+(−1)
n

n
,

(r) an =
√
1+2n2−

√
1+4n2

n
,

(s) an =
√
3n−2
n+10 ,

(t) an = 3
√
n−1
8n+10 ,

(u) an =
√
n2+4
3n−2 ,

(v) an =
√
n2−1
3√n3+1 ,

(w) an = n
3√8n3−n−n ,

(x) an = 1√
4n2+7n−2n .

2. Oblicz (jeżeli istnieje) granicę ciągu (an)n∈N, jeśli:

(a) an =
√
n+ 2−

√
n,

(b) an =
√
n2 + n− n,

(c) an = n−
√
n2 + 5,
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(d) an =
√
3n2 + 2n− 5− n

√
3,

(e) an = 3n−
√
9n2 + 6n− 15,

(f) an = 3
√
n3 + 4n2 − n,

(g) an = n 3
√
2− 3
√
2n3 + 5n2 − 7.

3. Oblicz (jeżeli istnieje) granicę ciągu (an)n∈N, jeśli:

(a) an = 4
n−1−5
22n−7 ,

(b) an = 5·3
2n−1
4·9n+7 ,

(c) an = 3·2
2n+2−10
5·4n−1+3 ,

(d) an = −8
n−1

7n+1 ,

(e) an = 2
n+1−3n+2
3n+2 ,

(f) an =
(
3
2

)n 2n+1−1
3n+1−1 .

4. Oblicz (jeżeli istnieje) granicę ciągu (an)n∈N, jeśli:

(a) an = n
√
3n + 2n,

(b) an = n
√
10n + 9n + 8n,

(c) an =
n
√
10100− n

√
1
10100 ,

(d) an = n

√
(23)
n + (34)

n.

5. Obliczyć granicę ciągu o wyrazie ogólnym:

(a) an = 1+2+...+nn2
,

(b) an =
1+ 12+

1
4+...+

1
2n

1+ 13+
1
9+...+

1
3n

.

6. Obliczyć granicę ciągu o wyrazie ogólnym:

(a) an =
(
1 + 2

n

)n
,

(b) an =
(
1− 1

n2

)n
,

(c) an =
(
n+5
n

)n
,

(d) an =
(
1− 3

n

)n
,

(e) an =
(
1− 4

n

)−n+3
,

(f) an =
(
n2+6
n2

)n2
,

(g) an =
(
n2+2
2n2+1

)n2
.

7. Obliczyć granicę ciągu o wyrazie ogólnym:

(a) an =
√
n+
√
n−

√
n−
√
n,
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(b) an =
√
n(n−

√
n2 − 1),

(c) an = n(
√
2n2 + 1−

√
2n2 − 1),

(d) an = n
√
2n3 − 3n2 + 15,

(e) an =
√
n10− 2n2 + 2,

(f) an =
√
n√

n+
√
n+
√
n

,

(g) an = 1
2n cosn

3 − 3n
6n+1 ,

(h) an = 2−na cosnπ,

(i) an = n(ln(n+ 1)− lnn),

(j) an =
ln(1+ 3n)

1
n

,

(k) an = log2 n
5

log8 n
,

(l) an = 9
log3 n

4log2 n ,

(m) an = 8
log2 n

2n .

8. Oblicz (jeżeli istnieje) granicę ciągu (an)n∈N, jeśli:

(a) an = 3
n−2n
4n−3n ,

(b) an = 1−2+3−4+...−2n√
n2+1

,

(c) an = (n+1)·cos(n!)n3+1 ,

(d) an =
(
n+1
2n+3

)n
,

(e) an = (2n+1)
6−(n−1)6

(2n+1)6+(n−1)6 ,

(f) an =
(
4n−1
4n+1

)n+4
,

(g) an =
(
n2+2n
n2+2n+2

)n
,

(h) an = n · 3
√
2− 3
√
2n3 + 5n2 − 7,

(i) an = n[ln(n+ 3)− lnn],

(j) an = n

√(
1
2

)n
+
(
2
3

)n
+
(
1
5

)n
,

(k) an = 2
n

n! ,

(l) an = 9n − 8n + 1,

(m) an = 9
log3 n

4log2 n ,

(n) an = 1√
n2+1
+ 1√

n2+2
+ . . .+ 1√

n2+n
,

(o) an = arctan
(
n2+1
n

)
,

(p) an =
1+ 12+

1
4+...+

1
2n

1+ 13+
1
9+...+

1
3n

,

(q) an = n
√
2n + 4n + 1,
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(r) an = (n+1)!−n!(n+1)!+n! ,

(s) an = 3
√
n3 + n2 − n,

(t) an = 1+3+5+...+(2n−1)n+1 − n,

(u) an = (2n)!n2n
,

(v) an = n3n

(3n)! · sinn!.
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