
THEOREMS ON   STANDARD   LIMITS 

 
THEOREM    
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Note 2: If n is a real number and a > 0 then 1.
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Note 3: If m and n are any real numbers and a > 0, then 
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THEOREM 2 

 If 0 < x <
2

π
  then sin x < x < tan x. 

Corollary 1:  
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Corollary 2:  
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EXERCISE – 8 (c) 

I.  Compute the following limits 
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Put 1y x= −  so that as 1, 0x y→ →  
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In the first limit Put x a h− =  so that as , 0x a h→ →  

G. L ( )0

tan h 1
.

h
Lt

h a a→
=

+
1 1

1.
2 2a a

= =  

II.  

1.  
( )( )

( )2
1

2 1 1

2 3x

x x
L t

x x→

− −

+ −
 

Sol :  
( )( )

2
1

2 1 1

2 3x

x x
L t

x x→

− −

+ −

( )( )
( )( )

( )( )
( )( )( )1 1

2 1 1 2 1 1

1 2 3 1 1 2 3x x

x x x x
Lt Lt

x x x x x→ →

− − − −
= =

− + − + +
 



www.sakshieducation.com 

www.sakshieducation.com 

( )( ) ( )
2.1 1 1 1

1 1 5 101 1 2.1 3

−= = =
−+ +

 

2.  
sin sin

x a

x a a x
Lt

x a→

− 
  −

 

Sol :  
sin sin

x a

x a a x
Lt

x a→

−
−

( ) ( )
( )

sin sin sin sin

x a

x a a a a x a a
Lt

x a→

− − −=
−

 

( ) ( )sin sin sin

x a

x a a a x a
Lt

x a→

− − −=
−

( ) ( )sin sin sin

x ax a

x a a x a
Lt Lt a

x a x a→→

− −= −
− −

 

2cos .sin
2 2sin .

x a

x a x a

a a Lt
x a→

+ −

= −
−

( ) ( )
( )

sincos 2sin .
2

2
x a x a

x a
x a

a a Lt Lt
x a→ →

−
+= − −  

sin cos 1 sin cosa a a a a a= − − = −  

3.  
2

cos cos

0

a x b x
Lt

x x

− 
 →  

 

Sol :  
2

cos cos

0

a x b x
Lt

x x

−
→

( ) ( )

20

2sin .sin
2 2

x

a b x b a x

Lt
x→

+ −

=  

( ) ( )

( )

( )

( ) ( )

( )

( )

0 0

0 0

sin sin
2 22. .

sin sin
2 22. .

2 2
2 2

x x

x x

x x
b a b a

Lt L t
x x

x x
b a b ab a b a

Lt L t
x x

b a b a

→ →

→ →

+ −
=

+ −+ −= × ×
+ −

 



www.sakshieducation.com 

www.sakshieducation.com 

( )( )2.
2 2

b a b a+ −=     ( )2 21

2
b a= −  

4.   
( )

( )( )
2

2

2 7 4

2 1 2x

x x
L t

x x→

− −

− −
 

Sol :  
( )( )

( )( )
( )( )

2

2 2

2 7 4 4 2 1

2 1 2 2 1 2x x

x x x x
L t L t

x x x x→ →

− − − +=
− − − −

( )( )
( )

2 2 1

2 12

x x
L t

xx

+ +
=

−→
 

( )( )
( )

( )2 2 4 1 5 2 2

4 1 3

+ + +
= =

−
 

III. 

1.  
( ) ( )

1
8

1
8

0

1 1

x

x x
Lt

x→

 + − − 
 
 

 

Sol :  
( ) ( ) ( ) ( )

1 1 1 1
8 8 8 8

0 0

1 1 1 1 1 1

x x

x x x x
Lt Lt

x x→ →
+ − − + − + − −=  

( )
( )
( ) ( )

( )
( )

1 1
8

8 8

1 1 1 1

1 1 1 1

1 1 1 1x x

x x
L t L t

x x+ → − →

+ − − −= +
+ − − −

 

7 8 7 81 1 1 1 1
1 1

8 8 8 8 4
− −= + = + =

 

 

 

 

 



www.sakshieducation.com 

www.sakshieducation.com 

2.  
0

3 1

1 1

x

x
L t

x→

 −
 + − 

 

Sol : ( )
0 0

3 1 3 1 1 1
sin  Dr.

1 1 1 1 1 1

x x

x x

x
L t L t rationali g

x x x→ →

− − + += ×
+ − + − + +    

   

 
( )( ) ( )

0 0 0

3 1 1 1 3 1
. 1 1

1 1

x x

x x x

x
Lt Lt Lt x

x x→ → →

− + + −= = + +
+ −

 

( )( )log 3 1 0 1 2.log 3= + + =  

3.  
( )
( )

2 3

3 2x a

a x x
Lt

a x x→

 + −
 

+ −  
 

Sol :  rationalise both nr. And dr., then  
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