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①  𝒇(𝒙) =
𝟐𝒔𝒊𝒏𝒙

𝟑𝒙
       ; 𝒂 = 𝟎 

    lim
𝑥→0

𝑓(𝑥) =
0

0
 )حالة عدم تعيين(         

    lim
𝑥→0

𝑓(𝑥) =
2

3
.

𝑠𝑖𝑛𝑥

𝑥
=

2

3
× 1 =

2

3
  

      lim
𝑥→0

𝑠𝑖𝑛𝑥

𝑥
= 1 

②𝒇(𝒙) =
𝟑𝒔𝒊𝒏(𝟐𝒙)

−𝟓𝒙
    ; 𝒂 = 𝟎 

   lim
𝑥→0

𝑓(𝑥) =
0

0
 )حالة عدم تعيين(       

    𝑓(𝑥) =
3

−5
.

2𝑠𝑖𝑛2𝑥

2𝑥
   

      lim
𝑥→0

𝑓(𝑥) = −
3

5
× 2 × 1 = −

6

5
 

③ 𝒇(𝒙) =
𝒔𝒊𝒏𝟑𝒙

𝒔𝒊𝒏𝟒𝒙
        ; 𝒂 = 𝟎 

     lim
𝑡→0

𝑓(𝑥) =
0

0
 )حالة عدم تعيين(     

       𝑓(𝑥) =
3𝑥

𝑠𝑖𝑛3𝑥

3𝑥

4𝑥
𝑠𝑖𝑛4𝑥

4𝑥

 

                 =
3

4
  

𝑠𝑖𝑛3𝑥

3𝑥
𝑠𝑖𝑛4𝑥

4𝑥

 

     lim
𝑥→0

𝑓(𝑥) =
3

4
.

1

1
=

3

4
  

④𝒇(𝒙) =
𝒙+𝒕𝒂𝒏𝒙

𝒙+𝒔𝒊𝒏𝒙
     ; 𝒂 = 𝟎 

     lim
𝑥→0

𝑓(𝑥) =
0

0
 )حالة عدم تعيين(      

     lim
𝑥→0

𝑥+𝑡𝑎𝑛𝑥

𝑥+𝑠𝑖𝑛𝑥
= lim

𝑥→0

𝑥(1+
𝑡𝑎𝑛𝑥

𝑥
)

𝑥(1+
𝑠𝑖𝑛𝑥

𝑥
)
 

      =
1+1

1+1
=

2

2
= 1 

      lim
𝑥→0

𝑡𝑎𝑛(𝑥)

𝑥
= 1 

 

⑤𝒇(𝒙) =
𝒔𝒊𝒏(𝟐𝟎𝟐𝟑𝒙)

𝒔𝒊𝒏(𝒙)
     ; 𝒂 = 𝟎 

     lim
𝑥→0

𝑓(𝑥) =
0

0
 )حالة عدم تعيين(         

      𝑓(𝑥) =
2023𝑥

𝑠𝑖𝑛(2023𝑥)

2023𝑥

𝑥
𝑠𝑖𝑛𝑥

𝑥

    

       lim
𝑥→0

𝑓(𝑥) = 2023 ×
1

1
= 2023  

⑥𝒇(𝒙) =
𝒔𝒊𝒏𝒙−𝒔𝒊𝒏𝟑𝒙

𝟑𝒙
      ; 𝒂 = 𝟎 

         lim
𝑥→0

𝑓(𝑥) =
0

0
 )حالة عدم تعيين(     

         𝑓(𝑥) =
𝑠𝑖𝑛𝑥

3𝑥
−

𝑠𝑖𝑛3𝑥

3𝑥
 

        lim
𝑥→0

𝑓(𝑥) =
1

3
(1) − (1) = −

2

3
  

⑦𝒇(𝒙) =
𝒙𝒔𝒊𝒏𝒙

𝟏−𝒄𝒐𝒔𝟐(𝟐𝒙)
     ; 𝒂 = 𝟎 

          𝑓(𝑥) =
𝑥2𝑠𝑖𝑛𝑥

𝑥

4𝑥2𝑠𝑖𝑛2(2𝑥)

4𝑥2

=
𝑠𝑖𝑛𝑥

𝑥

4(
𝑠𝑖𝑛2𝑥

2𝑥
)

2  

          lim
𝑥→0

𝑓(𝑥) =
1

4(1)2
=

1

4
  

⑧𝒇(𝒙) =
𝒙𝒔𝒊𝒏(𝟑𝒙)

𝒙𝟐−𝟐𝒔𝒊𝒏𝟐(𝒙)
     ; 𝒂 = 𝟎 

       𝑓(𝑥) =
3𝑥2𝑠𝑖𝑛3𝑥

3𝑥

𝑥2(1−2
𝑠𝑖𝑛2𝑥

𝑥2 )
=

3
𝑠𝑖𝑛3𝑥

3𝑥

1−2(
𝑠𝑖𝑛𝑥

𝑥
)

2 

     lim
𝑥→0

𝑓(𝑥) =
3(1)

1−2(1)2
=

3

−1
= −3   

⑨𝒇(𝒙) =
𝟏−𝒄𝒐𝒔𝟐𝒙

𝟒𝒙𝒔𝒊𝒏(𝒙)
      ; 𝒂 = 𝟎 

   𝑓(𝑥) =
𝑠𝑖𝑛2𝑥

4𝑥𝑠𝑖𝑛𝑥
=

𝑥2𝑠𝑖𝑛2𝑥

𝑥2

4𝑥2𝑠𝑖𝑛𝑥

𝑥

=
(

𝑠𝑖𝑛𝑥

𝑥
)

2

4
𝑠𝑖𝑛𝑥

𝑥

 

    lim
𝑥→0

𝑓(𝑥) =
(1)2

4(1)
=

1

4
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⑩𝒇(𝒙) =
𝒕𝒂𝒏𝒙−𝒔𝒊𝒏𝒙

𝒔𝒊𝒏𝟑𝒙
     ; 𝒂 = 𝟎 

          =
𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
−𝑠𝑖𝑛𝑥

𝑠𝑖𝑛3𝑥
 

          =
𝑠𝑖𝑛𝑥 (

1

𝑐𝑜𝑠𝑥
−1)

𝑠𝑖𝑛3𝑥
=

1−𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥

𝑠𝑖𝑛2𝑥
=

1−𝑐𝑜𝑠𝑥

𝑠𝑖𝑛2𝑥.𝑐𝑜𝑠𝑥
 

        =
2𝑠𝑖𝑛2(

𝑥

2
)

𝑠𝑖𝑛2𝑥.𝑐𝑜𝑠𝑥
=

2𝑥2

4 

𝑠𝑖𝑛2𝑥
2

𝑥2

4

𝑥2𝑠𝑖𝑛2𝑥

𝑥2 .𝑐𝑜𝑠𝑥 
     

             =
1

2
 .

(
𝑠𝑖𝑛

𝑥
2

𝑥
2

)

2

(
𝑠𝑖𝑛𝑥

𝑥
)

2
.𝑐𝑜𝑠 𝑥

 

     lim
𝑥→0

𝑓(𝑥) =
1

2
   

(1)2 

(1)2.1 
=

1

2
 

⑪ 𝒇(𝒙) =
𝒄𝒐𝒔(𝟏𝟐𝒙)−𝟏

𝟕𝟐𝒙𝟐
    ; 𝒂 = 𝟎 

    =
−(1−𝑐𝑜𝑠(2𝑥))

72𝑥2
=

−2 𝑠𝑖𝑛2(6𝑥)

72 𝑥2
 

     = − (
𝑠𝑖𝑛6𝑥

6𝑥
)

2
 

       lim
𝑥→0

𝑓(𝑥) = −(1)2 = −1  

⑫𝒇(𝒙) =
𝟔𝒙𝟐+𝟐−𝟐𝒄𝒐𝒔(𝟐𝒙)

𝟐𝒙𝟐
       ; 𝒂 = 𝟎 

      =
6𝑥2

2𝑥2
+

2(1−𝑐𝑜𝑠2𝑥)

2𝑥2
 

      = 3 +
2𝑠𝑖𝑛2𝑥

𝑥2
 

       = 3 + 2 (
𝑠𝑖𝑛𝑥

𝑥
)

2
 

      lim
𝑥→0

𝑓(𝑥) = 3 + 2(1)2 = 5 

⑬𝒇(𝒙) =
𝒔𝒊𝒏(𝒙−𝟏)

𝒙𝟐+𝒙−𝟐
                   ; 𝒂 = 𝟏 

        =
𝑠𝑖𝑛(𝑥−1)

(𝑥+2)(𝑥−1)
=

1

𝑥+2
.

𝑠𝑖𝑛(𝑥−1)

𝑥−1
 

       lim
𝑥→1

𝑓(𝑥) =
1

1+2
× (1) =

1

3
 

⑭𝒇(𝒙) =
𝟏−𝒄𝒐𝒔(𝟒𝒙)

𝟔𝒙𝟑−𝟒𝒙
                ; 𝒂 = 𝟎 

                =
2𝑠𝑖𝑛2(2𝑥)

4𝑥2(
6𝑥3

4𝑥2−
4𝑥

4𝑥2)
=

2𝑠𝑖𝑛2(2𝑥)

(
3𝑥

2
−

1

𝑥
)4𝑥2

 

                =
2

3𝑥

2
−

1

𝑥

. (
𝑠𝑖𝑛2𝑥

2𝑥
)

2
 

   lim
𝑥→0+

𝑓(𝑥) =
2

−∞
(1)2 = 0 

    lim
𝑥→0−

𝑓(𝑥) =
2

+∞
(1)2 = 0 

⑮𝒇(𝒙) =
𝒄𝒐𝒔𝟑𝒙−𝒄𝒐𝒔𝟒𝒙

𝒙𝒔𝒊𝒏(𝟐𝒙)
             ; 𝒂 = 𝟎  

         =
−2𝑠𝑖𝑛(

3𝑥+4𝑥

2
)𝑠𝑖𝑛(

3𝑥−4𝑥

2
)

𝑥𝑠𝑖𝑛2𝑥
 

         =
2

7𝑥

2
  

𝑠𝑖𝑛(
7𝑥
2

)

7𝑥
2

   
𝑥

2
   (

𝑠𝑖𝑛(−
𝑥
2

)

−
𝑥
2

)

2𝑥.𝑥   
𝑠𝑖𝑛2𝑥

2𝑥

 

    lim
𝑥→0

𝑓(𝑥) =
7

4
 
(1)(1)

(1)
=

7

4
 

⑯𝒇(𝒙) =
𝒄𝒐𝒔𝟐𝒙−𝒄𝒐𝒔𝒙

𝟏−𝒄𝒐𝒔𝒙
              ; 𝒂 = 𝟎 

              = −
𝑐𝑜𝑠𝑥(1−𝑐𝑜𝑠𝑥)

1−𝑐𝑜𝑠𝑥
 

       lim
𝑥→0

𝑓(𝑥) = −1 

⑰𝒇(𝒙) =
𝟐𝒄𝒐𝒔𝒙−𝟐

√𝟒𝒙𝟐+𝟐− √𝟐
           ; 𝒂 = 𝟎 

                  =
−2(1−𝑐𝑜𝑠𝑥)

√4𝑥2+2−√2
 

                  =
−2(2𝑠𝑖𝑛2𝑥

2
)(√4𝑥2+2+√2

(√4𝑥2+2−√2)(√4𝑥2+2+√2)
 

                  =
−4 𝑠𝑖𝑛2𝑥

2
(√4𝑥2+2+√2)

4
  4𝑥2+2

4
−2

 

                  =
−1

4
(

𝑠𝑖𝑛
𝑥

2
 

𝑥

2

)
2

(√4𝑥2 + 2 + √2) 

            lim
𝑥→0

𝑓(𝑥) = −
1
4
2

(1)2(2√2) = −
√2

2
 

 

𝑠𝑖𝑛2 𝑥 

2 

36 

𝟑 

𝟑 

𝟐 
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