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MATH 162           Solutions:   Quiz IV        

23 February 2018 

1. Find a formula for the general term an of the sequence given below, assuming that the pattern of the first 

few terms continues. (Assume that n begins with 1.) 

{3, 8, 13, 18, 23, . . .} 

 

Answer:  an = 5n – 2  

 

2. Consider the sequence {an} defined by 𝑎𝑛 =
3𝑛

1+𝜋𝑛
  

Determine whether the sequence converges or diverges. If it converges, find the limit. (If the sequence 

diverges, write DNE.) 

 

Solution:    𝑎𝑛 =
3𝑛

1+𝜋𝑛 ≈  
3𝑛

𝜋𝑛 = (
3

𝜋
)

𝑛

→ 0 

 

3. Consider the sequence {an} defined by 𝑎𝑛 = √43+4𝑛𝑛
 

 

Determine whether the sequence converges or diverges. If it converges, find the limit. (If the sequence 

diverges, write DNE.) 

 

Solution:    𝑎𝑛 = √43+4𝑛𝑛
=  4

3+4𝑛

𝑛 =  44 4
3

𝑛    →   44 = 256.   

Thus the sequence converges to 256. 

4.   Consider the sequence {an} defined by 𝑎𝑛 = 𝑛 sin
3

𝑛
   Determine whether the sequence converges or 

diverges. If it converges, find the limit. (If the sequence diverges, write DNE.) 

Solution:  𝑎𝑛 = 𝑛 𝑠𝑖𝑛
3

𝑛
= 3 

sin
3

𝑛
3

𝑛

  → 3 

 

5. Consider the sequence {an} defined by 𝑎𝑛 = ln(5𝑛2 + 7) − ln (𝑛2 + 3)  

Determine whether the sequence converges or diverges. If it converges, find the limit. (If the sequence 

diverges, write DNE.) 

 

Solution: 𝑎𝑛 = ln(5𝑛2 + 7) − ln (𝑛2 + 3) = ln
5𝑛2+7

𝑛2+3
 → ln 5 

Thus an converges to ln 5. 

 

6. Consider the sequence {an} defined by the pattern {0, 5, 0, 0, 5, 0, 0, 0, 5, ...}  

Determine whether the sequence converges or diverges. If it converges, find the limit. (If the sequence 

diverges, write DNE.) 

 

Solution:   This sequence fails to converge because the sequence continues to oscillate between 0 and 5. 

 

 

7. Consider the sequence {an} defined by 𝑎𝑛 = √4𝑛 + 5𝑛 .  Determine whether the sequence  

converges or diverges. If it converges, find the limit. (If the sequence diverges, write DNE.) 
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Solution: 

 

𝑎𝑛 = √4𝑛 + 5𝑛 >  √4𝑛 =  4
𝑛

2  →  ∞.    Hence the sequence {an} diverges. 

 

8. Consider the sequence {an} defined by 𝑎𝑛 =
𝑒𝑛+𝑒−𝑛

𝑒2𝑛 – 1
 .  

Determine whether the sequence converges or diverges.  
 

Solution: 

0 < 𝑎𝑛 =
𝑒𝑛 + 𝑒−𝑛

𝑒2𝑛 –  1
<  

𝑒𝑛 + 𝑒𝑛

𝑒2𝑛 –
1
2 𝑒2𝑛 

=
4

𝑒𝑛
 → 0 

 

Hence, by the Squeeze Theorem,  
𝑎𝑛 → 0 

 

 

9. Determine whether the series  ∑ (arctan(𝑛2)
∞

𝑛=1
) converges or diverges. If the series converges, find the 

sum. (If the series diverges, write DNE.∑ arctan(𝑛2)
∞

𝑛=1
 

 

Solution:  Since arctan(𝑛2)  →
𝜋

4
 ≠ 0, the nth term test says that our series∑ (arctan(𝑛2)

∞

𝑛=1
) is divergent. 

 

 

10.  Determine whether the geometric series is convergent or divergent. 

 

∞ 
(−6)n − 1 

7n 
 

 

n = 1 

If it is convergent, find its sum. (If the quantity diverges, enter DIVERGES.) 

Solution: This series is geometric, with first term of 1/7 and common ratio of -6/7. Since |-6/7| < 1, this 

geometric series converges. 

Its sum is 
𝑎

1−𝑟
=

1

7

1−(−
6

7
)

=  
1

13.
 

11.    Determine whether the series ∑ ln (
𝑛2+9

8𝑛2+9
)

∞

𝑛=1
  is convergent or divergent. 

If it is convergent, find its sum. (If the quantity diverges, enter DIVERGES.) 

 

Solution:  Since ln (
𝑛2+9

8𝑛2+9
) → ln

1

8
 ≠ 0, the nth term test may be applied.  So we conclude that our 

series∑ (arctan(𝑛2)
∞

𝑛=1
) is divergent. 

 

12.  Determine whether the series ∑ (𝑒
5

𝑛 − 𝑒
5

𝑛+1)  
∞

𝑛=1
is convergent or divergent. 

 

 

Solution:  This series is telescoping.  
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𝑠𝑗 =   ∑ (𝑒
5

𝑛 − 𝑒
5

𝑛+1) =  
𝑗

𝑛=1
(𝑒

5

1  − 𝑒
5

2) + (𝑒
5

3 − 𝑒
5

4) +…+(𝑒
5

𝑗 − 𝑒
5

𝑗+1) = 

 

𝑒5 − 𝑒
5

𝑗+1  →  𝑒5 − 1 

Thus ∑ (𝑒
5

𝑛 − 𝑒
5

𝑛+1)  
∞

𝑛=1
is convergent. 

 

 

 Extra Credit 

The Kolakoski Sequence begins 

1,2,2,1,1,2,1,2,2,1,2,2,1,1,2,1,1,... 

The sequence contains only the numbers 1 and 2. They appear in either a run of one or a run of two. If 

we start at the beginning of the sequence, then, as illustrated below, the length of the runs (written 

below the sequence) recreates the original sequence. 

 

Find the next 10 terms of the sequence. 

Solution:   

 

2, 2, 1, 2, 1, 1, 2, 1, 2, 2 

 

1,2,2,1,1,2,1,2,2,1,2,2,1,1,2,1,1,2,2,1,2,1,1,2,1,2,2,1,1,2,1,1,2,1,2,2,1,2,2,1,1,2,1,2,2,... 

 

 

 
 

 

 


