Calculus II, Spring 2023 (Thomas’ Calculus Early Transcendentals 13ed), http://www.math.nthu.edu.tw/~ wangwc/
Brief solutions to selected problems in homework 01

1. Section 10.1, problem 46:

Answer:
Since
sin’n 1
0< < —,
and 1
lim0=0= lim —,
n—o00 n—o0 21

we conclude from the Sandwich Theorem for sequence that

sin®n

Jim —-— =0.

2. Section 10.1, problem 59:

Answer:
Since )
limn» =1, lim Inn = oo,
n—o0 n—o0
we have |
nn
lim a,, = lim —— = oo (diverges).
n—00 n—00 N
3. Section 10.1, problem 125:
proof:
Here a,, = Sig”, and the limit L = 0. For any ¢ > 0, take an integer N > % Then for
any n > N, we have
| sinn|

1 1
n—L| = <—< —<e.
K | n ~—n N c

This proves that lim a,, = 0.

n—oo
4. Section 10.2, problem 43:
Answer:

From the identity

B 40n B 5( 1 B 1 )
T n—12@2nr 12 C\@n-12 (@n+12/)
we have
k
1 1 1 1 1
skzzan:5< — -+ _..._—):5<1_—
— (2-1-1)2 (2:2—-1)2 (2:-2-1)? (2-k+1)2 (2k 4+ 1)2
Therefore

o0
E a, = lim s, = 5.
k—o0

n=1



5. Section 10.2, problem 61:

Answer:

Since lim a,, = 0o # 0, we conclude from the n-th term test that Zan diverges.
n—oo

n=1
6. Section 10.2, problem 65:
Answer:
From the identity
:ln( r ) =Ilnn—In(n+1)
tin n+1 ’
we have i
Sk :Zan:1n1—1n2+ln2—ln3+---—ln(k:—l—l).
n=1

Therefore .

Zan = lim s = —oo (diverges).

=1 k—o0

7. Section 10.2, problem 78:
Answer:
T 1
The geometric series Z(ln z)" converges <= |lnz| <1 <= - <z<e.
e

n=0

When $ <z <e i(lnx)” - :
e ’ 1—Inz

n=0



