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Problem 1
1)!
Problem. Verify the formula En + 2; =(n+1)(n)(n—1).
n—2)!

Solution. Expand each of the factorials and then cancel common factors, namely, the

factors from n — 2 down to 1.

(n+1)! _ (n+Dm)(n-1n-2)---3)2)1)

(n—2)! (n—2)---(3)(2)(1)
=m+1)n)(n—-1).

Problem 5
o0 3 n

Problem. Match the series Z n (Z) with the graph of its sequence of partial sums.
n=1

Solution. Calculate the first few partial sums.

This must be (d).



Problem 6

n!

— /3\" (1
Problem. Match the series Z <Z> (—) with the graph of its sequence of partial
n=1

sums.

Solution. Calculate the first few partial sums.

8 +128
1
128

~ 1.101.

This must be (c).

Problem 8

Problem.

S (D
Match the series Z W
n)!

n=1

with the graph of its sequence of partial sums.



Solution. Calculate the first few partial sums.

4
512522,
4
SQ—Sl—ﬂ
_11
6
~ 1.83,
4
~ 1.84.

This must be (b).

Problem 9
o 4An \" . . .
Problem. Match the series E (5 3) with the graph of its sequence of partial
n _
n=1
sums.

Solution. Calculate the first few partial sums.

This must be (a).

Problem 15

Problem. Use the Ratio Test to determine the convergence or divergence of the series
o0
n!

3
n=0

Solution.



Problem 16

Problem. Use the Ratio Test to determine the convergence or divergence of the series
[e.e]

on
2T

n=0
Solution.
a (n+1)!
. n+1 . +1
lim = lim 2~ ,
n—oo an, n—oo 3—n

= (@) (%)
=t (") ()

Therefore, the series diverges.

Problem 21
Problem. Use the Ratio Test to determine the convergence or divergence of the series
et n3n
Solution.
(e55=)
. (] . (n+1)3n+1
lim = lim =
n—oo an n—oo (W)
, (n+1)3 n3"
= lim
n—oco n3 (n 4+ 1)3n+!
. n+1\° n
= lim
n—oo n 3(n+1)
. <n +1 > 2 (1)
= lim =
n— oo n 3
1
=3

Therefore, the series converges.



Problem 22

Problem. Use the Ratio Test to determine the convergence or divergence of the series
[e.e]

3 (1) (n+2)

n(n+1)

n=

Solution.
n+3
, ((n+1)(n+z))
hm —_—
n—00 n+2
(n(n—l—l))

- () (Mrer)

— him n(n + 3)

=1.

Ap+1
G,

n—oo

The Ratio Test is inconclusive. Instead, use the Alternating Series Test. The terms

2
are alternating and it is clear that El —: D — 0 asn — o0o. We need only check that
n(n
An41 S Q.
n+3 n—+2

IN

m+1)(n+2) ~ nn+1)
(n+3)(n)(n+1) < (n+1)(n+2)°
(n+3)(n) < (n+2)?
n?2+3n<n’+4n+4

0<n+4,

which is clearly true for all n > 1 and the steps are logically reversible. Therefore,

the series converges.

Note that the Ratio Test will always fail when the terms of the series are rational
functions of n.

Problem 30
Problem. Use the Ratio Test to determine the convergence or divergence of the series

< (n)?
Z (3n)!

n=0




lim 12 = i 3(nr )]
el L (65)
n+1)!)? n)!
" (Eémili')));) <Eiv>;)
-t (5) (i)

= li 1)

M (n+ ((3n+ 3n+2)(3n—|—3))
— lim (n+1)2

Tl (Bn+ D)Bn+2)(3n 1+ 3)

=0.

Therefore, the series converges.

Solution.
Problem 33
Problem. Use the Ratio Test to determine the convergence or divergence of the series
i (_1)n+1n!
— 1-3:5---(2n+1)
Solution.
( (nt1)! )
. |ap ) 135 (2n+3)
lim [——| = lim
n—oo | QA n—oo n!
(1.3.5 ~(2n+1)>
| .3.5...
 lim (n+1)! 1-3-5---(2n+1)
| .3.5...
~ lim (n+1)!\ /1-3:-5---(2n+1)
1
=1i 1
Mim (n+1) (2n+ 3)
B n—+1
" n—o0 2n + 3
1
S 2

Therefore, the series converges.



Problem 34

Problem. Use the Ratio Test to determine the convergence or divergence of the series
[e.e]

(=1)"[2-4-6---(2n)]
2 2.5-8--(3n—1) °

n=0
Solution.
2:4-6-+(2n) (2n+2)
. Ap41 ) 2-5-8-+(3n—1)(3n+2)
li = lim
n—oo | QA n—00 2:4-6---(2n)
(2-5~8-~~(3n—1)>

o ( ‘2'.4-6~--(2n)(2n+2) > (2-5~8-~~(3n—1)>

n—oo \2-5-8---(3n—1)(3n +2) 2-4-6---(2n)
— lim 2-4-6---(2n)(2n +2) 2.5-8---(3n—1)
oo 2:4-6---(2n) 2:5-8-++(3n —1)(3n +2)
2n + 2
= l1m
n—oo 3N + 2
2
3

Therefore, the series converges.



