
 

Answer on Question #82486 – Math – Real Analysis 
 

1. Establish either the sequence 𝑋 = 𝑥𝑛 converges or diverges where  
 

Question 
 
i)  

𝑥𝑛 =
𝑛

𝑛 + 1
 

 
Solution 

 

lim
𝑛→∞

𝑥𝑛 = lim
𝑛→∞

𝑛

𝑛 + 1
= 1 

 
Answer: the sequence converges 
 
 
 

Question 
 
ii)  

𝑥𝑛 =
(−1)𝑛𝑛

𝑛 + 1
  

 
Solution 

 

lim
𝑛→∞

𝑥𝑛 = lim
𝑛→∞

𝑛

𝑛 + 1
= 1   𝑓𝑜𝑟 𝑒𝑣𝑒𝑛 𝑛 

 

lim
𝑛→∞

𝑥𝑛 = lim
𝑛→∞

−𝑛

𝑛 + 1
= −1   𝑓𝑜𝑟 𝑜𝑑𝑑 𝑛 

 
So, the sequence has not limit. 
 
Answer: the sequence diverges 
 
 

 
 

Question 
iii) 

𝑥𝑛 =
𝑛2

𝑛 + 1
  

 



 

Solution 

lim
𝑛→∞

𝑥𝑛 = lim
𝑛→∞

𝑛2

𝑛 + 1
= lim

𝑛→∞
(𝑛 − 1 +

1

𝑛 + 1
) = ∞ 

 
Answer: the sequence diverges 
 
 
 
2. Find the limits of the sequences  
 

Question 
 
i)  

(2 +
1

𝑛
)

2

 

 
Solution 

 

lim
𝑛→∞

(2 +
1

𝑛
)

2

= 22 = 4 

Answer: 4. 
 
 
 

Question 
ii)  

(−1)𝑛

𝑛 + 2
 

 
Solution 

 

lim
𝑛→∞

(−1)𝑛

𝑛 + 2
= 0 

Answer: 0. 
 
 
 

Question 
 
iii) 

 
𝑛1/2 − 1

𝑛1/2 + 1
  

 
Solution 



 

 

lim
𝑛→∞

 
𝑛1/2−1

𝑛1/2+1
= lim

𝑛→∞
 
𝑛1/2(1−1/𝑛1/2)

𝑛1/2(1+1/𝑛1/2)
=

1−0

1+0
= 1. 

Answer: 1. 
 
 
 
 
 

Question 
iv) 

𝑛 + 1

𝑛𝑛1/2
 

 
Solution 

 

lim
𝑛→∞

𝑛 + 1

𝑛𝑛1/2
= lim

𝑛→∞

1 + 1/𝑛

𝑛1/2
= 0 

Answer: 0. 
 

Question 
 
v) 

𝑎𝑛+1 + 𝑏𝑛+1

𝑎𝑛 + 𝑏𝑛
 𝑓𝑜𝑟 0 < 𝑎 < 𝑏 

 
Solution 

 

lim
𝑛→∞

𝑎𝑛+1+𝑏𝑛+1

𝑎𝑛+𝑏𝑛 = lim
𝑛→∞

𝑎𝑛+1

𝑏𝑛+1+
𝑏𝑛+1

𝑏𝑛+1

𝑎𝑛

𝑏𝑛+1+
𝑏𝑛

𝑏𝑛+1

=
1
1

𝑏

= 𝑏. 

Answer: 𝑏.  
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