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If a function f (x) approaches L when x approaches 
'a', we say that L is the limiting value of f (x) 
symbolically it is written as lim୶→଴ f(x) = L 

LEFT AND RIGHT HAND LIMITS 

 If a function f (x) approaches a limit l1, as x 
approaches 'a' from left, we say that the left 
hand limit of f(x) as xa is l1 

lim
௫ୟష

𝑓(𝑥) = 𝑙ଵ 

 Or limℎ଴ 𝑓(𝑎 − ℎ) = 𝑙ଵ, ℎ > 0 

 If a function f (x) approaches a limit l2  , as x 
approaches 'a' fromright, we say that the right 
hand hand limit of f(x) as xa is l2 

lim
௫ୟశ

𝑓(𝑥) = 𝑙ଶ 

    Or limℎ଴ 𝑓(𝑎 + ℎ) = 𝑙ଶ, ℎ > 0 

I. lim௫ୟశ 𝑓(𝑥) = 𝑙                ⇒  
II. lim௫→௔ 𝑓(𝑥) = 𝑙 

and lim௫ୟష 𝑓(𝑥) = 𝑙 
III. lim௫ୟశ 𝑓(𝑥) = 𝑙ଵ       

and       lim௫ୟష 𝑓(𝑥) = 𝑙ଶ      ⇒
lim௫→௔ 𝑓(𝑥)not exit 

IV. lim௫ୟశ 𝑓(𝑥)  or lim௫ୟష 𝑓(𝑥) does not exit 
⇒  lim௫→௔ 𝑓(𝑥)not exit 
 
 

 

 
 
 

BASIC THEOREMS ON LIMITS 
I. lim௫→௔ 𝑐𝑥 = 𝑐 lim௫→௔ 𝑥 

,c being a constant 
 

II. lim௫→௔[𝑔(𝑥) + ℎ(𝑥) + 𝑝(𝑥) +

⋯ . ]=
 

  lim௫→௔
𝑔(𝑥) + lim௫→௔ ℎ(𝑥) +

lim௫→௔ 𝑝(𝑥)+ ….. 
 

III. lim௫→௔[𝑓(𝑥). 𝑔(𝑥)] = 
 lim
௫→௔

𝑓(𝑥). lim
௫→௔

𝑔(𝑥) 

IV. lim௫→௔ ቄ
௙(௫)

௚(௫)
ቅ =

୪୧୫ೣ→ೌ ௫

୪୧୫ೣ→ೌ ௫
 

 

LIMITS OF SOME OF THE 
IMPORTANT FUNCTIONS 
 

I. lim௫→௔
௫೙ି௔೙

௫ି௔
= 𝑛𝑎௡ିଵ where n is a 

positive integer 
 

II. lim௫→଴ sin 𝑥 =

0 𝑎𝑛𝑑 lim௫→଴ cos 𝑥 = 1  

III. lim௫→଴
ୱ୧୬ ௫

௫
= 1  

IV. lim௫→଴(1 + 𝑥)ଵ/௫=e 

V. lim௫→଴
୪୭୥(ଵା௫)

௫
= lim௫→଴

ଵ

௫
log(1 +

𝑥) = lim௫→଴ log(1 + 𝑥)ଵ/௫ 

VI. lim௫→଴
௘ೣିଵ

௫
= 1 

 

LIMIT AND CONTINUITY 

25 



Senior Secondary Course 
Learner’s Guide, Mathematics (311) 

 
 
 
 

2 
Mathematics, (311) 

 

CONTINUITY OF A FUNCTION 
AT A POINT 
 
1. A function f (x) is said to be continuous 
in an open inteval (a,b) if it is continuous at 
every point of (a,b).  
 
2. A function f (x) is said to be continuous 
in the closed interval [a,b] if it is 
continuous at every point of the open 
interval ]a,b[ and is continuous at the point 
a from the right and continuous at b from 
the left. 

lim
௫ୟశ

𝑓(𝑥) = 𝑓(𝑎)

𝑎𝑛𝑑 
 

lim
௫ୠష

𝑓(𝑥) = 𝑓(𝑏) 

    Properties of Continuous Functions 

 

If f (x) and g (x) are two functions which are 
continuous at a point x = a, then  

(i) C f (x) is continuous at x = a, where C is a 
constant.  

(ii) f (x) g(x)   is continuous at x = a. 
(iii) f (x). g( x )  is continuous at x = a.  
(iv) f (x)/g (x) is continuous at x = a, provided  

g  0 
(v) |f(x)| is continuous at x = a.  

 

   

 

1. If f(x) =












0x,x3

0x,1

0x,x4

2

, then 
0x

lim


 f(x) 

equals- 

(A) 0  (B) 1  

(C) 3  (D) Does not exist 

2. If f(x) =

















2x,x3

2x1,x1

1x1,x

1x,1

2

3

  then- 

(A)  f(x) = 1 (B) 
1x

lim f(x) =1  

(C) 
2x

lim f(x) = –1   (D) 
2x

lim f(x) = 0 

3. The value of 
2/x

lim
 xcos

xsin1
2

3  is- 

(A) –
2

3  (B) 
2

3   

(C) 1  (D) 0 

4. The value of 
3x

lim
 














3x

81x4

is - 

(A) –27  (B) 10  

(C) undefined       (D) None of 

these 

5. 
0x

lim


 
22 x1x1

x1x1



 equals- 

(A) 1  (B) 1/2  

Check Your Progress 
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(C) 0  (D) Does not exist 

6. 
3x

lim


 
x42x

3x



 equals- 

(A) 0  (B) 3/2  

(C) 1/4 (D) None of these 

7. Function f(x) = 







2xwhen,x5

2xwhen,x1
; x = 2 

is continuous at x = 2, if f(2) equals - 

(A) 0   (B) 1  

(C) 2   (D) 3 

8. If f(x) =










0xk

0x,
x

1
cosx   is continuous at  

x = 0, then 

(A) k > 0  (B) k<  0 

(C) k = 0  (D)k  ≥0 

9. If function f(x) =









1x,1x2

1x,2x 2

 is 

continuous at x = 1, then value of f(x) 

for x < 1 is- 

(A) 3  (B) 1– 2x  

(C) 1– 4x (D) None of these 

10. If f(x) =










0x,k

0x,
x

1
sin  is continuous at            

x = 0, then k is equal to - 

(A) 8  (B) 1 

(C) –1  (D) None of these 

 

 

 

1. If f(x) =
4x

)xcos1(cos1  , (x  0) is 

continuous everywhere, then  find f(0). 

2.  Is Function f(x) = 
























 






bx,
x

ab

3

1

bxa,
x3

a

6

x

2

b

ax0,
2

)ab(

33

322

22

, 

3. If [x] denotes the greatest integer ≤ x, 

then  

Find 
3n n

1
lim


{[12 x] + [22 x] + [33 x] + 

…. + [n2 x]  

4. Find the value of  
2

x

lim


 xtan

2
xlog 






 


  

5. Find 
2/x

lim
 3)x2(

xcos–xcot


 

 

 

1A  2 C  3 B  4 B  5 D 

 6 D  7 D  8 C  9 A  10 D 

Stretch Yourself 

Hint to Check Yourself 
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