
Limit of sequences 
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3. Prove the following : 
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 increasing,  {bn}  is monotonic decreasing , and that both converge to the same limit. 
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 Find its limit. 

18. Which of the following sequences converge ?  State the limit to which each of the convergent sequences tends. 
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 For each of the sequences that does not converge, state whether the sequence is bounded or unbounded, and for 

 each unbounded sequence state also whether it is true or false that  Sn →∞  as  n → ∞ . 

19. For each of the following, state whether it is true or false.  If the statement is true, prove it; if it is false, give a 

 counter example. 

 (a) If  an → 0  as  n →∞ , then  Σ an  converges . 

 (b) If   Σ an  converges, then  an → 0  as  n →∞ . 

 (c) If   Σ | an |  is convergent, then   Σ an   is convergent. 

 (d)  If   Σ an   is convergent, then   Σ | an |  is convergent. 
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21. Show that the limits of the following sequences exist and find their limits. 
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 If the sequence converges, find its limit. 
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29. Calculate the limits of : 
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30. Use the binomial theorem to show that the limits of both  
na

n
 (a > 1)  and  

n

5

2
n

   are zero . 

31. Find the limits of the followings : 

 (a) 

2

2

n
1

tan

n
5

sin
  (b) 

2n
1

n
1

sin
 (c) 

n
n

2
1ln ⎟

⎠
⎞

⎜
⎝
⎛ +

 (d) 
1n

n...21
2 +

+++
 (e) 

1n
1nn1n 22

+

−−++
 

32. Given that  x1 = 1 , x2 = 2  and  2n1nn xxx −−=   ( n > 2 ) , find   . nn
xlim

∞→

33. If  a > b > 0 , ( ) ( )
1n1n

1n1n
n1n1nn11 ba

ba2
b,ba

2
1

a,
ba

ab2
b,ba

2
1

a
−−

−−
−−

+
=+=

+
=+=  . 

 Prove that the sequences  {an} , {bn}  have a common limit  ab  . 
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 (iii) as  n  tends to infinity,  un  tends to  A . 

  Hence, calculate  11   correct to three places of decimals. 
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