11.1 Sequences (Solutions)

1. We rewrite:

Since % — 0 as n — oo, we get:

Thus, the sequence converges to 1.

2. The sequence oscillates between 1 and —1 and does not settle to a single value. Since it does not approach
a single limit, the sequence diverges.

3. Since 73—2 > 0 for all n and # — 0 as n — oo, the sequence converges to 0.

4. Dividing the numerator and denominator by n2, we get:

2

3 = lim -

Since 711—2 — 0, the limit is 1. Thus, the sequence converges to 1.

5. Applying L’Hopital’s Rule to the related function f(z) = IHT"”, we differentiate:

1 1 1
lim 2T lim ﬁ: lim — =0
r—o0o I T—00 T—00 I
Thus, limy, 0 lnT” = 0, meaning the sequence converges to 0.
6. Dividing by n:
n i 1
n%rrolo,/nQ_i_l_nggo 1+1
n?

Since nl—Q — 0, we get:

Thus, the sequence converges to 1.
7. Since |dp| = £ — 0, d,, converges to 0 as well.

8. Since —1 < cos(3n + 1) < 1, we have

1 <cos(3n+1) 1
i S

Since n% — 0 as n — 00, by the Squeeze Theorem, the sequence converges to 0.



10.

11.

12.

13.

Dividing numerator and denominator by n?:

n2 _3n 1 _ 3
Cn:n3 nd _ n n?
. .
o A
Taking the limit as n — oo:
lim Hfo
n—)oocn_1+0_

Thus, the sequence converges to 0.

Factor out n?* inside the square root:

4 4
VInt + 4n? = n4<9+2>:n2\/9+2.
\/ n n

R 9+E o+
n — 3 = .
n n

As n — oo, the term /9 + % — 3. Hence,

Thus,

a

3
a, — — — 0.
n

Therefore, the sequence {a,} converges and its limit is 0.

Dividing numerator and denominator by n:

5+ sin(n)
b, = 1o
I+
Since w — 0 and % — 0, we get:
. 5+0
A =10 =0

Thus, the sequence converges to 5.

Dividing by n? in the numerator and n? inside the square root in the denominator:

2
Cn = 71 R .
1+ -2
Taking the limit:
. 1+0
lim ¢, = ——— = 1.

n—o00 1/1_|_0

Thus, the sequence converges to 1.

Since |sin(5n)| < 1, we have:

Since 45 — 0, by the Squeeze Theorem, lim,,_oo an = 0. The sequence converges to 0.
- , by q



14. Dividing numerator and denominator by n?:

by = 2
1+

Taking the limit as n — oo, the terms with % — 0, so:

0+1
lim b, = o+i =1.
Thus, the sequence converges to 1.
15. Dividing by n?:
1%
Ccp =
1+ %
Taking the limit:
1-0

lim ¢, = — = —.

n—o00 1/4_|_0

Thus, the sequence converges to %
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