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LIMITS  
SYNOPSIS

 

 

  LIMIT OF A REAL FUNCTION:  

 f(x) be a function defined in a deleted nbd of ‘a’ and l ∈ R, for each ∈ > 0, there exists δ > 0 

such that 0 < |xa| < a < x < a + δ ⇒ |f(x) – l } k < ∈ then l is called the limit of f(x) at ‘a’ then 
we write it as 

ax
Lt
→

 f(x) = l 

  RIGHT LIMIT OF ‘F’  AT ‘A’:  

 For each . ∈ > 0, there exist δ > 0 such that a < x < a + δ ⇒ |f(x) – l | < ∈, then l is called 
right limit of f(x) at ‘a’. Then we write it 

+→ax
Lt f(x) = l. 

  LEFT LIMIT OF ‘F’  AT ‘A’:   

 for each ∈ > 0, there exists a δ > 0 such that a – δ < x < a ⇒ |f(x) – l | < ∈ then l is called left 
limit of ‘f’ at ‘a’. Then we write it is 

−→ax
Lt f(x) = l. 

 Note: if 
−→ax

Lt  f(x) = 
+→ax

Lt f(x) = l, then we say that limit of f(x) exists at x = a in this case limit 

is denoted by 
ax

Lt
→

f(x): 
ax

Lt
→

f(x) = l. 

  INFINITE LIMIT :  

 Let ‘f’ be a function defined in a deleted nbd of ‘a’. If for every k > 0 (how ever larger) ∃ δ > 

0 such that 0 < |  x – a | < δ ⇒ f(x) > k then we write 
ax

Lt
→

f(x) = ∝. 
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 18. If θ → ∞, 
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  If θ → ∞, 
cosθ

θ
→0. 
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 24. If | r | < 1 then rn → 0 as n → ∞. 

 25.(i) If r > 1, r n → ∞ as n → ∞. 
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 32. [ ]Lt x
x n→

 does  not exist if n is an integer and [ ]Lt x
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 exists if n is not an integer. 

 33. Indeterminate forms 

  
0

0
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∞
∞

, 0 ×∞, ∞ - ∞, 00 ,1∞, 0∞ 

 34. L. Hospital rule 
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 35. The indeterminate form 0.∞ : - 

  Let ( ) ( )Lt f x Lt g x
x a x a→ →

= = ∞0, , then 
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Lt f x g x Lt

f x
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0
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∞
∞
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found. 

 36. The indeterminate forms:- 00, 0∞, ∞0, 1∞ 

  The limit of above indeterminate forms can be found as given below 
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