
 

 

Answer on Question #54090 – Math – Calculus   

 

Question 

The nth term of a sequence is given. Determine whether the sequence converges 

or diverges. If it converges find its limit 

(i) n1/n 

(ii) 2n/(2n)! 

(iii) en/n 

(iv) 1+1/2!+1/3!+………..+1/n! 

Solution 

(i) 
𝒏!

𝒏
= (𝒏 − 𝟏)! diverges.  

(ii) 
𝟐𝒏

(𝟐𝒏)!
=

𝟏

(𝟐𝒏−𝟐)!
  𝐜𝐨𝐧𝐯𝐞𝐫𝐠𝐞𝐬, 𝐥𝐢𝐦

𝒏→∞

𝟏

(𝟐𝒏−𝟐)!
= 𝟎.     

(iii) 
𝒆𝒏

𝒏
   diverges. 

(iv) 𝟏 +
𝟏

𝟐!
+

𝟏

𝟑!
+ ⋯ +

𝟏

𝒏!
 converges, 

                 𝐥𝐢𝐦
𝒏→∞

(𝟏 +
𝟏

𝟐!
+

𝟏

𝟑!
+ ⋯ +

𝟏

𝒏!
) = 𝐥𝐢𝐦

𝒏→∞
∑

𝟏

𝒌!

𝒏
𝒌=𝟏 = ∑

𝟏

𝒌!

∞
𝒌=𝟏 = 𝒆 − 𝟏. 
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