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Aufgabe 1 (5P)

monoton

beschränkt wachsend fallend alternierend

an = 1 + 0.5n ⊠ □ ⊠ □

bn = n2 − 10n □ □ □ □

cn = (−2)n □ □ □ ⊠

dn =
n+ 2

n+ 3
⊠ ⊠ □ □

en = 4 +
(−1)n

n
⊠ □ □ □

(an): 1.5, 1.25, 1.125, 1.0625, 1.03125, 1.015625, 1.0078125, . . .

(bn): −9, −16, −21, −24, −25, −24, −21, −16, −9, 0, 11, 24, 39, . . .

(cn): −2, 4, −8, 16, −32, 64, −128, 256, . . .

(dn): 0.75, 0.8, 0.83, 0.8571428, 0.875, 0.8, 0.9, 0.909, . . .

(en): 3.0, 4.5, 3.6, 4.25, 3.8, 4.16, 3.8571428, 4.125, 3.8, 4.1, 3.909, . . .

Aufgabe 2 (4P)

(a) an =
(10n− 4n2 + 5)/n2

(7 + 2n− 3n2)/n2
=

10/n− 4 + 5/n2

7/n2 + 2/n− 3

n→∞−→ −4

−3
=

4

3

(b) an =
√
n+ 3−

√
n =

(
√
n+ 3−

√
n
)(√

n+ 3 +
√
n
)

√
n+ 3 +

√
n

=
n+ 3− n√
n+ 3 +

√
n
=

3√
n+ 3 +

√
n

n→∞−→ 0
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Aufgabe 3 (4P)

(a) lim
n→∞

√
n+ 1√
9n+ 1

= lim
n→∞

√
n√
9n

= lim
n→∞

√
n

3
√
n
=

1

3

(b) lim
n→∞

n
√
n = 1

(c) lim
n→∞

(
−4

3

)n

existiert nicht

(d) lim
n→∞

2n

n2
= ∞

(e) lim
n→∞

ln(n)

2n
=

1

2
lim
n→∞

ln(n)

n
= 0

(f) lim
n→∞

cos

(
1

n

)
= cos(0) = 1

(g) lim
n→∞

(
1− 4

n

)n

= e−4

(h) lim
n→∞

2n+1 + 1

2n
= lim

n→∞

2 · 2n

2n
= 2

Aufgabe 4 (6P)

(a) lim
x→2

x2 − 2x

x− 2
= lim

x→2

x(x− 2)

x− 2
= lim

x→2
x = 2

(b) lim
x→−3

x2 + 8x+ 15

x+ 3
= lim

x→−3

(x+ 3)(x+ 5)

x+ 3
= lim

x→−3
(x+ 5) = 2

(c) lim
x→1+

1

1− x
= −∞

(d) lim
x→−∞

2x = 0

(e) lim
x→0

(
1

2x+ x2
− 1

2x

)
= lim

x→0

2− (2 + x)

2x(2 + x)

= lim
x→0

−x

2x(2 + x)
= lim

x→0

−1

2(2 + x)
= −1

4

2



Aufgabe 5 (4P)

Vermutung: a = lim
n→∞

2n

n+ 1
= 2;

Sei ε > 0 vorgegeben.

|an − a| < ε∣∣∣∣ 2n

n+ 1
− 2

∣∣∣∣ < ε∣∣∣∣ 2n

n+ 1
− 2(n+ 1)

n+ 1

∣∣∣∣ < ε∣∣∣∣2n− (2n+ 2)

n+ 1

∣∣∣∣ < ε∣∣∣∣ −2

n+ 1

∣∣∣∣ < ε (Betrag anwenden)

2

n+ 1
< ε

2

ε
< n+ 1

2

ε
− 1 < n oder:

2− ε

ε
< n

Setzen wir nε =
2

ε
− 1, so gilt

∣∣∣∣ 2n

n+ 1
− 2

∣∣∣∣ < ε für alle n > nε.

Aufgabe 6 (4P)

a1
1− q

(1)
= 15 und

a21
1− q2

(2)
= 25

(1) ⇒ a1 = 15(1− q) und in (2) einsetzen:

(15(1− q))2

1− q2
= 25

225(1− q)2 = 25(1− q2)

9(1− q)2 = (1− q)(1 + q)

9(1− q) = 1 + q

9− 9q = 1 + q

8 = 10q

q = 0.8

a1 = 15(1− 0.8) = 3
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