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1. Find the formula for the general term 𝒂𝒏 

{
1

2
, −

4

3
,
9

4
, −

16

5
,
25

6
, … } 

𝑎𝑛 =
(−1)𝑛+1𝑛2

𝑛 + 1
 

2. Find the limit of the convergent sequence 

𝑎𝑛 = ln(2𝑛2 + 1) − ln⁡(𝑛2 + 1) 

lim
𝑛→∞

𝑎𝑛 = lim
𝑛→∞

ln(2𝑛2 + 1) − ln⁡(𝑛2 + 1) = lim
𝑛→∞

ln (
2𝑛2 + 1

𝑛2 + 1
) 

= ln ( lim
𝑛→∞

2𝑛2 + 1

𝑛2 + 1
) = 𝑙𝑛2 

3. Express the following repeated decimal as a ratio of integers 

1.5342̅̅̅̅  

= 1.53 + 0.0042 + 0.000042 + 0.00000042 +⋯ 

= 1.53 +
42

10000
+

42

1000000
+

42

100000000
+ ⋯ 

= 1.53 +
42

10000
(
1

100
)𝑛 

42

10000
(

1

100
)𝑛 is a geometric series where: ∑

42

10000
(

1

100
)𝑛∞

𝑛=0  

1.53 +
42

10000
(
1

100
)
𝑛

=
153

100
+

42

10000
(

1

1 −
1
100

) 

=
5063

3300
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4. Determine if the following series converges and, if so, determine the sum of 

series. 

∑
1

𝑒𝑛
−

1

𝑛2 + 𝑛

∞

𝑛=1

 

lim𝑛→∞
1

𝑒𝑛
−

1

𝑛2+𝑛
= 0  Therefore the series does not diverge. 

First part of the series is geometric ∑
1

𝑒𝑛
∞
𝑛=1 =

1

𝑒

1−
1

𝑒

=
1

𝑒−1
 

Second part of the series is telescopic ∑
1

𝑛2+𝑛
∞
𝑛=1 = ∑

1

𝑛
−

1

𝑛+1
∞
𝑛=1 = (1 −

1

2
) +

(
1

2
−

1

3
) + (

1

3
−

1

4
) + ⋯ = 1 −

1

∞
= 1 

∑
1

𝑒𝑛
−

1

𝑛2 + 𝑛

∞

𝑛=1

=
1

𝑒 − 1
− 1 =

1

𝑒 − 1
−
𝑒 − 1

𝑒 − 1
=
2 − 𝑒

𝑒 − 1
 

 

5. Determine if the following series converges. 

∑
5+ 3sin⁡(𝑛)

3𝑛3 + 𝑛 + 4

∞

𝑛=1

 

5 + 3sin⁡(𝑛)

3𝑛3 + 𝑛 + 4
≤

8

3𝑛3
 

 

8

3𝑛3
 is a p-series sequence, with p = 3 > 1, therefore it converges. 

Since 
8

3𝑛3
 converges, 

5+3sin⁡(𝑛)

3𝑛3+𝑛+4
 converges as well. 
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6. Determine whether a series converges absolutely or conditionally, or simply 

diverges. 

∑
10𝑛

(𝑛 + 1)! 42𝑛+1

∞

𝑛=1

 

lim
𝑛→∞

|
𝑎𝑛+1
𝑎𝑛

| = lim
𝑛→∞

(10)𝑛+1

(𝑛 + 2)!42𝑛+2
(
(𝑛 + 1)!42𝑛+1

10𝑛
) 

= lim
𝑛→∞

10

4(𝑛+2)
= 0 < 1  

Therefore converges absolutely. 

 

7. Determine the first four terms of Maclaurin series development of 

(4 + 𝑥2)1/2 

Solution: 2 +
𝑥2

4
−

𝑥4

64
+

𝑥6

512
 

8. What is the smallest value of k that would allow for the partial sum ∑
𝟏

𝒏𝟓/𝟐
𝒌
𝒏=𝟏  

to approximate the series 𝑺 = ∑
𝟏

𝒏𝟓/𝟐
∞
𝒏=𝟏  with an error of at most 𝟏𝟎−𝟑? 

 

∫ 𝑥−
5
2𝑑𝑥

∞

𝑘+1

≤ 10−3 → lim
𝑡→∞

−
2

3
[
1

𝑥
3
2

]
𝑡

𝑘 + 1
≤ 10−3 

−
2

3
(−

1

(𝑘 + 1)
3
2

) ≤ 10−3 

𝑘 ≥ √
2000

3
− 1

3
2

→ 𝑘 ≥ 77 
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9. Find the radius and interval of convergence of  

∑
𝑛

2𝑛
(𝑥 − 3)𝑛

∞

𝑛=1

 

 

lim
𝑛→∞

|
𝑎𝑛+1
𝑎𝑛

| = lim
𝑛→∞

|
(𝑛+1)(𝑥−3)

𝑛+1

2
𝑛+1

(
2𝑛

𝑛(𝑥 − 3)𝑛
)| 

= lim
𝑛→∞

|
𝑛 + 2

𝑛
(

2𝑛

2
𝑛+1

)(𝑥 − 3)| = |
𝑥−3
2

| 

|𝑥 − 3| < 2 

Therefore the radius of convergence of the series is 2 . 

Center x = 2, the endpoints are x = 1 and x = 5 

* x = 1 

∑
𝑛

2𝑛
(−2)𝑛

∞

𝑛=1

= ∑𝑛(−1)𝑛
∞

𝑛=1

 

lim𝑛→∞𝑛(−1)
𝑛
= ∞  

Therefore the series is divergent at x = 1 

* x = 5  

∑
𝑛

2𝑛
(2)𝑛

∞

𝑛=1

= ∑𝑛

∞

𝑛=1

 

lim𝑛→∞𝑛 = ∞   

Therefore the series is divergent at x = 5. 

 

The interval of convergence of the series is 𝒙 ∈ (𝟏, 𝟓). 
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10. Develop the function 𝒇(𝒙) =
𝟐

𝟏+𝟑𝒙
 into a power series. (Maclaurin) 

𝟏

𝒙 + 𝟏
= ∑(−𝟏)𝒏𝒙𝒏

∞

𝒏=𝟎

 

𝟐(
𝟏

𝟏 + 𝟑𝒙
) = ∑𝟐(−𝟏)𝒏(𝟑𝒙)𝒏

∞

𝒏=𝟎

 

𝟐

𝟏 + 𝟑𝒙
= ∑𝟐(−𝟑𝒙)𝒏

∞

𝒏=𝟎

 

11. Given the series 𝒈(𝒙) = ∑
𝒏𝒙𝒏

𝟑𝒏
∞
𝒏=𝟎  

i. Find the power series for g’(2) 

𝑔′(𝑥) = ∑
𝑛2𝑥𝑛−1

3𝑛

∞

𝑛=1

 

𝑔′(2) = ∑
𝑛22𝑛−1

3𝑛
=

∞

𝑛=1

∑
𝑛2

2

∞

𝑛=1

(
2

3
)𝑛 

ii. Find the power series for ∫ 𝒈(𝒙)𝒅𝒙
𝟐

𝟎
 

∫𝑔(𝑥) 𝑑𝑥 = ∑
𝑛𝑥𝑛+1

3𝑛(𝑛 + 1)

∞

𝑛=1

 

∫ 𝑔(𝑥)𝑑𝑥
2

0

= [∑
𝑛𝑥𝑛+1

3𝑛(𝑛 + 1)

∞

𝑛=1

]
2
0
= ∑

2𝑛2𝑛

(𝑛 + 1)3𝑛

∞

𝑛=1

 

∫ 𝑔(𝑥)𝑑𝑥
2

0

= ∑
2𝑛

(𝑛 + 1)
(
2

3
)𝑛

∞

𝑛=1
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