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GIỚI HẠN HÀM SỐ LƯỢNG GIÁC 

Dạng 4:   
x 0

sin x
lim 1

x
  

Câu 1: Tìm các giới hạn sau:  

1). 
x 0

sin 5x
lim

x
                 2). 

x 0

tan 2x
lim

3x
                         3). 

x 0

1 cos x
lim

sin x


    

4). 
2x 0

1 cos x
lim

x


                  5). 

3x 0

sin 5x.sin 3x.sin x
lim

45x
           6). 

x 0

sin7x sin 5x
lim

sin x


 

7). 
x 0

1 cos 5x
lim

1 cos 3x




                 8). 

2

x 0

1 cos 2x
lim

x.sin x


                       9). 

x 0

x.sin ax
L lim

1 cosax



 

LỜI GIẢI 

1). 
x 0 x 0

sin 5x 1 sin 5x 1
lim lim

x 5 5x 5 
                 

2). 
x 0 x 0

tan 2x 2 tan 2x 2
lim lim

3x 3 2x 3 
       

3). 

2

x 0 x 0 x 0

x
2sin

1 cos x x2lim lim lim tan 0
x xsin x 2

2sin cos
2 2

  


    

4). 
2x 0

1 cos x
lim

x



2

2

2x 0 x 0

x x
2sin sin

1 12 2lim lim
x2 2x

2

 

 
 

   
  
 

    

5). 
3x 0

sin 5x.sin 3x.sin x
lim

45x x 0

1 sin 5x sin 3x sin x 1
lim

3 5x 3x x 3
      

6). 
x 0 x 0 x 0

sin 7x sin 5x 2 cos 6x sin x
lim lim lim 2 cos 6x 2

sin x sin x  


    

7). 

2 2

2

x 0 x 0 x 0
2

5x 5x 3x
2sin sin

1 cos 5x 25 252 2 2lim lim lim
3x 5x 3x1 cos 3x 9 9

2sin sin
2 2 2
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   ( Vì 
x 0 x 0

5x 3x
sin

2 2lim 1,  lim 1
5x 3x

sin
2 2

 
  ) 

8). 
   2

x 0 x 0

1 cos 2x 1 cos 2x1 cos 2x
lim lim

x.sin x x.sin x 

 
  

  
 

 
2

x 0 x 0

2 sin x 1 cos 2x sin x
lim lim 2 1 cos 2x 4

x.sin x x 


     

9). 
x 0 x 0 x 0 x 0

2

ax ax ax ax
x.2sin cos cos

x.sinax x ax2 2 2 2L lim lim lim cos lim
ax ax ax a1 cosax 2

2sin sin sin
2 2 2 2

   
     


 

(Vì 
x 0

ax

2lim 1
ax

sin
2


  và 

x 0

ax
cos

22lim
a a

2


 ). Vậy 

2
L

a
 . 

Câu 2: Tìm các giới hạn sau:  

1). 
x 0

1 cosax
lim

1 cos bx




          2). 

nx 0

sin x.sin 2x....sin nx
lim

n!x
       3). 

2x 0

1 cosax
lim

x


(a 0) 

4). 
3x 0

sin x tan x
lim

x


      5). 

3x 0

tan x sin x
lim

sin x


                     6). 

x a

sin x sina
lim

x a




 

7). 
x b

cos x cos b
lim

x b




     8). 

x 0

1 2x 1
lim

sin 2x

 
                       9). 

x 0

cos(a x) cos(a x)
lim

x

  
 

LỜI GIẢI 

1). 

2

x 0 x 0
2

ax ax bx
2 sin sin

1 cosax a2 2 2L lim lim
bx ax bx1 cos bx b

2 sin sin
2 2 2

 

 
 

     
   

 

 

Vì 
x 0 x 0

ax bx
sin

2 2lim 1,  lim 1
ax bx

sin
2 2

 
  . Vậy 

a
L

b
  

2). 
nx 0

sin x.sin 2x....sin nx
L lim

n!x


nx 0 x 0

sin x.sin 2x....sin nx sin x sin 2x sin nx
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x 2x nx1.2.3....nx 
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Vì 
x 0 x 0 x 0

sin x sin 2x sin nx
lim 1,  lim 1, ,  lim 1

x 2x nx  
     

Vậy L 1 . 

3). 

2

2
2

2 2x 0 x 0 x 0

ax ax
2sin sin

1 cosax a2 2L lim lim lim
ax4x x

2

  

 
 

    
  
 

 (vì 
x 0

ax
sin

2lim 1
ax

2


 ). 

Vậy 
2a

L
4

 . 

4). 
 

3 3 3x 0 x 0

sin x
sin x sin x cos x 1sin x tan x cos xL lim lim

x x x cos x 

 
    

2

2

3x 0 x 0

x x
2sin sin x sin

sin x 12 2lim lim
x x 2cos xx cos x

2

 

 
   

    
  
 

 

Vì 
x 0 x 0 x 0

x
sin

sin x 1 12lim 1,  lim 1,  lim
x x 2cos x 2

2

  


    . 

Vậy 
1

L
2

   

5). 
3x 0

tan x sin x
lim

sin x


2

3 2 2x 0 x 0 x 0

sin x x
sin x 2 sin

1 cos xcos x 2lim lim lim
sin x cos xsin x cos x sin x  




         

                            

2

2x 0

x
sin

1 2.
x2

12lim
2sin x

cos x.
x



 
 
 
  
  
 
 
 

 

6). 
x a x a x a

x a x a x a
2sin sin sin

sin x sina x a2 2 2lim lim lim sin sina
x ax a x a 2

2
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7). 
x b x b x b

x b x b x b
2sin sin sin

cos x cos b x b2 2 2lim lim lim sin . sin b
x bx b x b 2

2

  

  


   
         

  

8). 
x 0

1 2x 1
lim

sin 2x

 
x 0

2x 1 1
lim

sin 2x 21 2x 1


   

 
 

9). 
x 0 x 0 x 0

cos(a x) cos(a x) 2sina sin x sin x
L lim lim lim .( 2sina)

x x x  

   
     

 (Vì 
x 0

sin x
lim 1

x
 ). Vậy L 2sina   

Câu 2: Tìm các giới hạn sau:  

1). 
x c

tan x tan c
lim

x c




          2).  

3

x 0

1 cos x
lim

xsin x


             3). 

2 2

2 2x a

sin x sin a
lim

x a




 

4). 
2x 0

cos x cos x
lim

x

  
     5). 

x 0

sin 5x sin 3x
lim

sin x


      6).  

x 1

x
lim 1 x tan

2


   

7). 
3

x 2

x 8
lim

tan(x 2)




             8). 

x 0

1 cos x.cos 2x.cos 3x
lim

1 cos x




 

9). 
   

2x 0

sin a 2x 2 sin a x sina
lim

x

   
      10) 

   
2x 0

tan a 2x 2 tan a x tana
lim

x

   
     

LỜI GIẢI 

 

1). 
x c

tan x tan c
lim

x c



 2x c

sin(x c) 1 1
lim

x c cos xcos c cos c


  


  (vì 

x c

sin(x c)
lim 1

x c





).  

2).  
3

x 0

1 cos x
lim

xsin x

   2

x 0

1 cos x 1 cos x cos x
lim

xsin x

  
  

 
2

2

x 0

x
2sin

2lim 1 cos x cos x
x x

x.2sin cos
2 2


  

2

x 0

x
sin

1 cos x cos x 32lim .
x x 2

2cos
2 2



 
  . 

3). 
  

  

2 2

2 2x a x a

sin x sina sin x sinasin x sin a
lim lim

x a x ax a 
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x a

x a x a
2cos sin

sin x sina2 2lim
x a x a

2.
2



 


 
 

 
x a

x a x a
sin cos sin x sina

2 2lim
x a x a

2



 


 
 

 

2 cosa.sin a sin 2a

2a 2a
  . 

4). 
2 2x 0 x 0

x( ) x( )
2 sin sin

cos x cos x 2 2lim lim
x x 

   
 

  
   

2 2

x 0 x 0 x 0

x( ) x( )
sin sin

( ) ( )2 2lim lim .lim ( 2)
x( ) x( ) 2 2 2

2 2

  

   
     

   
   

.  

5). 
x 0

sin 5x sin 3x
lim

sin x


x 0 x 0

2 cos 4xsin x
lim lim(2 cos 4x) 2

sin x 
     

6).  
x 1

x
L lim 1 x tan

2


  . Đặt t x 1  , vì x 1 t 0    

      
t 0 t 0 t 0

L lim( t) tan t 1 lim( t) tan t lim t cot t
2 2 2 2  

     
       

 
 

        
t 0 t 0

cos t t cos t
22 2 2lim t. lim

sin t sin t
2 2 2

 

  

   
   

        

7). 
3

x 2

x 8
lim

tan(x 2)





  
 

2

2

x 2 x 2

x 2 x 2x 4 x 2
lim lim x 2x 4 12

tan(x 2) tan(x 2) 

   
    

 
 

( Vì 
x 2

x 2
lim 1

tan(x 2)





). 

8). 
x 0

1 cos x.cos 2x.cos 3x
lim

1 cos x




 

     
x 0

1 cos x. cos 2x.cos 3x 1 cos 2x cos 3x 1 cos 3x
lim

1 cos x

    


 

   
x 0 x 0 x 0

1 cos x. cos 2x.cos 3x 1 cos 2x cos 3x 1 cos 3x
lim lim lim

1 cos x 1 cos x 1 cos x  
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2
2

x 0 x 0 x 0
2 2
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2sin
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x x

2sin 2sin
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2

2 2

2x 0 x 0
2

3x
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2
3xx x

4sin cos cos 3x
22 21 lim lim 9. 1 4 9 14

x xsin sin2 2
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9). 
   

2x 0

sin a 2x 2 sin a x sina
lim

x

   
 

     
2x 0

sin a 2x sin a x sina sin a x
lim

x

     
   

2x 0

3x x x x
2 cos a sin 2 cos a sin

2 2 2 2
lim

x

   
     

     

 
2 2x 0 x 0

x 3x x x x2sin cos a cos a 4sin sin a x sin2 2 2 2 2lim lim
x x 

    
        

       

   

2

x 0

x
sin

2lim 1 sin a x sina
x

2



 
 

     
  
 

 

10). 
   

2x 0

tan a 2x 2 tan a x tana
lim

x

   
     

      
2x 0

tan a 2x tan a x tan a x tana
lim

x

     
  

2x 0

sin x sin x

cos(a 2x)cos(a x) cos(a x)cosa
lim

x


  

  

2 2x 0 x 0

sin x cosa cos(a 2x) sin x 2 sin xsin(a x)
lim lim

cos(a 2x)cos(a x)cosa cos(a 2x)cos(a x)cosax x 

     
    

      
  


