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 ; −

 ; 

−  −  +

−


+

 ;   ;   ;   ;   ;  -  ;   ;   ;  
    

  −

( ) = ( ) =

 •

 •

 •

 •

 • 

 •  

 

 • [ )
 

=

 •
  

= +

 • 𝑆 =
1

2
× 𝑏 × ℎ

𝒄𝒐𝒔(𝒙) = 𝒂 𝒄𝒐𝒔(𝒙) > 𝒂 𝒄𝒐𝒔(𝒙) < 𝒂

1 = 𝑐𝑜𝑠(. . . . )  ;  
√3

2
= 𝑐𝑜𝑠(. . . . )  ;  

√2

2
= 𝑐𝑜𝑠(. . . . )  ;  

1

2
= 𝑐𝑜𝑠(. . . . )  ;  0 = 𝑐𝑜𝑠(. . . . )  ;  −𝑐𝑜𝑠(𝑎) = 𝑐𝑜𝑠(. . . . . . . . )

( ) =  ; −

 ;  ( )=

   / /   = +   − + 

𝑐𝑜𝑠(𝑥) = 𝑐𝑜𝑠(𝛼) ⇔ {
𝑥 = 𝛼 + 2𝑘𝜋   /𝑘 ∈ ℤ      
𝑜𝑢
𝑥 = −𝛼 + 2𝑘𝜋   /𝑘 ∈ ℤ  

 

  

−  
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( )  ( )   ; −

( ) =

(𝐸1)  𝑐𝑜𝑠(𝑥) =
√2

2

 ; − ( )

 ; −

𝑐𝑜𝑠(𝑥) >
√2

2
  ;  𝑐𝑜𝑠(𝑥) <

√2

2
 ;  𝑐𝑜𝑠(𝑥) ≥

√2

2
 ;  𝑐𝑜𝑠(𝑥) ≤

√2

2

( ) = −

 ;  ( ) = −

 ;  𝑐𝑜𝑠(𝑥) > −
1

2
  ;  𝑐𝑜𝑠(𝑥) < −

1

2
 ;  𝑐𝑜𝑠(𝑥) ≥ −

1

2
 ;  𝑐𝑜𝑠(𝑥) ≤ −

1

2

 • Si 𝑎 > 1 𝑜𝑢 𝑎 < −1 ( ) = =

 • ( ) = −  / = + 

 • ( ) =  /= 

𝒔𝒊𝒏(𝒙) = 𝒂 𝒔𝒊𝒏(𝒙) > 𝒂 𝒔𝒊𝒏(𝒙) < 𝒂

(....)  ;  (....)  ;  (....)  ;  (....)  ;  (....)  ;  ( ) (........)= = = = = − =

( ) =  ; −

;
 


 

 − 
 

( )=

   / /    = +   − + 

   /       

( ) ( )

   /

 



  

= + 


=  
 = − + 

( )  ( )   ; −

( ) =

( )  ( ) = −

 ; − ( )

 ; − ( )  ( ) 

  

 

 −  

 

  
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 • Si 𝑎 > 1 𝑜𝑢 𝑎 < −1 ( ) = =

 • ( ) = − 𝑆 = {−
𝜋

2
+ 2𝑘𝜋/𝑘 ∈ ℤ}

 • ( ) = 𝑆 = {
𝜋

2
+ 2𝑘𝜋/𝑘 ∈ ℤ}

𝒕𝒂𝒏(𝒙) = 𝒂 𝒕𝒂𝒏(𝒙) > 𝒂 𝒕𝒂𝒏(𝒙) < 𝒂

1 = 𝑡𝑎𝑛(. . . . )  ;  
1

√3
=

√3

3
= 𝑡𝑎𝑛(. . . . )  ;  √3 = 𝑡𝑎𝑛(. . . . )  ;  0 = 𝑡𝑎𝑛(. . . . )  ;  −𝑡𝑎𝑛(𝑎) = 𝑡𝑎𝑛(. . . . . . . . )

( ) =

𝛼 ∈ ]−
𝜋

2
;

𝜋

2
[ ( )=  / = + 

( ) ( )    /  =  + 

( )  ( )   ; −

( ) =

 ; − ( ) = −

 ; − ( )  − ( )  −

;
  

− 
 

𝑡𝑎𝑛(2𝑥 −
𝜋

3
) = −1 𝑋 = 2𝑥 −

𝜋

3

  ( )

( )


= 


= 

   

 

 

  

+ = 

 

  

 +  
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 •

 •

(𝐶)

(𝐶) 𝐵𝐶𝐷̂ = 𝐵𝐴𝐷̂ 𝐵𝐶𝐷̂ + 𝐵𝐴𝐷̂ = 𝜋


 

+ =


 

+ =

,  = = = , 
   

= =
 

=

𝑎

𝑠𝑖𝑛 𝐴̂ 
=

𝑏

𝑠𝑖𝑛 𝐵̂ 
=

𝑐

𝑠𝑖𝑛 𝐶̂
= 2𝑅

,  = = =
+ +

=

 • 𝑆 =
𝑎𝑏𝑐

4𝑅
 

 • 𝑆 = 𝑝𝑟

 • 𝑆 =
1

2
𝑎 × 𝑏 × 𝑠𝑖𝑛 𝐶̂ =

1

2
𝑏 × 𝑐 × 𝑠𝑖𝑛 𝐴̂ =

1

2
𝑎 × 𝑐 × 𝑠𝑖𝑛 𝐵̂

 

 

=

=

 

 

=  

 

𝐵𝐶𝐷̂ = 𝐵𝐴𝐷̂ 𝐵𝐶𝐷̂ + 𝐵𝐴𝐷̂ = 𝜋 
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𝐴𝐵
∧

𝐶 =
𝜋

6
𝐴𝐶

∧

𝐵 =
3𝜋

4
𝐴𝐵 = 6 𝐵𝐴

∧

𝐶 𝐴𝐶

𝐵𝐶 = 4 𝐴𝐶 =
4√6

3
𝐵𝐴

∧

𝐶 =
2𝜋

3

𝑠𝑖𝑛(𝐴𝐵
∧

𝐶)

𝐴𝐵
∧

𝐶 𝐴𝐶
∧

𝐵

𝐴𝐵 = 5 𝐴𝐶 = 3 𝐵𝐴
∧

𝐶 =
𝜋

6

 •

𝐴𝐵
∧

𝐶 = 𝐴𝐶
∧

𝐵 =
𝜋

2
−

𝐵𝐴
∧

𝐶

2
𝐵𝐴

∧

𝐶 = 𝜋 − 2𝐴𝐵
∧

𝐶 = 𝜋 − 2𝐴𝐶
∧

𝐵

 • 

 •

 •

 •

 •

•

•

•

•

 






= = −  
 = −  
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   /       

( ) ( )

   /

 

 



 

•


= + 


=  

= − + 

   /       

( ) ( )

   /

 

 



  

•


= + 


=  

= − + 

( ) ( )   /    • =  + 

 •

 •

(𝐶)

(𝐶) 𝐵𝐶𝐷̂ = 𝐵𝐴𝐷̂ 𝐵𝐶𝐷̂ + 𝐵𝐴𝐷̂ = 𝜋

,  = = =

𝑎

𝑠𝑖𝑛 𝐴̂ 
=

𝑏

𝑠𝑖𝑛 𝐵̂ 
=

𝑐

𝑠𝑖𝑛 𝐶̂
= 2𝑅

,  = = =

 • 𝑆 =
𝑎𝑏𝑐

4𝑅
 

 • 𝑆 = 𝑝𝑟

 • 𝑆 =
1

2
𝑎 × 𝑏 × 𝑠𝑖𝑛 𝐶̂ =

1

2
𝑏 × 𝑐 × 𝑠𝑖𝑛 𝐴̂ =

1

2
𝑎 × 𝑐 × 𝑠𝑖𝑛 𝐵̂
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• 4𝑠𝑖𝑛(𝑥) = −2       ;      𝐼 = ℝ

• 𝑐𝑜𝑠(2𝑥) =
1

2
         ;     𝐼 =] − 𝜋; 2𝜋]

• √2𝑐𝑜𝑠(3𝑥) = 1       ;      𝐼 =] −
𝜋

3
;

2𝜋

3
[

• √3𝑡𝑎𝑛(𝑥) = −3      ;    𝐼 =] −
𝜋

4
;

𝜋

4
[

• 𝑐𝑜𝑠3(𝑥) + 𝑠𝑖𝑛2(𝑥) = 1    ;      𝐼 = ℝ  

• 

• 𝑠𝑖𝑛( 𝑥) = − 𝑠𝑖𝑛
𝜋

7
    ;  𝐼 = ℝ

• 𝑐𝑜𝑠(2𝑥) = − 𝑐𝑜𝑠
𝜋

8
   ;  𝐼 = [0; 2𝜋]

• 𝑐𝑜𝑠(3𝑥) = − 𝑠𝑖𝑛
𝜋

3
 ;  𝐼 =] −

𝜋

2
;

𝜋

2
[ 

• 𝑐𝑜𝑠(3𝑥) = − 𝑠𝑖𝑛(𝑥) ;  𝐼 = ℝ

•  𝑠𝑖𝑛 (3𝑥 −
𝜋

2
) = 𝑐𝑜𝑠

𝜋

7
    ;     𝐼 = ℝ

• 𝑐𝑜𝑠(2𝑥) 𝑐𝑜𝑠(3𝑥) = 0     ;    𝐼 =] − 𝜋; 𝜋]

• 𝑡𝑎𝑛(𝑥). 𝑡𝑎𝑛(2𝑥) = 1      ;     𝐼 =] −
𝜋

4
;

𝜋

4
[  

• 𝑡𝑎𝑛(𝑥) = 𝑠𝑖𝑛(𝑥)        ;         𝐼 = ℝ

𝑡𝑎𝑛(𝑥) =
√3

3
  ;    𝑡𝑎𝑛(𝑥) = 𝑡𝑎𝑛 (

7𝜋

11
)   ;    𝑡𝑎𝑛 (𝑥 +

𝜋

6
) = 1

𝑡𝑎𝑛  (𝑥) = 𝑡𝑎𝑛
𝜋

5
      ;    𝐼 = [0 ; 3𝜋]

𝑡𝑎𝑛 (𝑥 −
𝜋

6
) = √3   ;    𝐼 = [−2𝜋; 𝜋]

 𝑠𝑖𝑛( 𝑥) = 𝑐𝑜𝑠
𝜋

8
       ;     𝐼 = [0 ; 3𝜋]

 𝑠𝑖𝑛( 𝑥) = −
√3

2
;     𝐼 = [−2𝜋;

𝜋

2
] 

  𝑠𝑖𝑛( 𝑥) =
1

2
 ;    𝐼 = [−

𝜋

4
; 3𝜋]

• 𝑠𝑖𝑛( 𝑥). 𝑐𝑜𝑠 (2𝑥 −
𝜋

4
) = 0    ;   𝑐𝑜𝑠 (𝑥 +

𝜋

3
) + 1 = 0

𝑠𝑖𝑛2( 𝑥) − 16 = 0    ;     𝑠𝑖𝑛2(𝑥) − 𝑐𝑜𝑠2(𝑥) = 0

𝑠𝑖𝑛 (2𝑥 +
𝜋

6
) = 𝑠𝑖𝑛 (𝑥 −

𝜋

3
)  

𝑡𝑎𝑛 (2𝑥 +
4𝜋

3
) = 𝑡𝑎𝑛(3𝑥)

𝑠𝑖𝑛 (
𝜋

3
− 4𝑥) = 𝑐𝑜𝑠 (2𝑥 −

𝜋

4
) 

𝑡𝑎𝑛 (𝑥 +
4𝜋

3
) . 𝑡𝑎𝑛(2𝑥) = 1

 
(𝐸): cos3 𝑥 + sin3 𝑥 + 2 = 3(cos 𝑥 + sin 𝑥)(1 − cos 𝑥 . sin 𝑥)

𝑥 ∈ 𝑆

(cos 𝑥 + sin 𝑥)(1 − cos 𝑥 . sin 𝑥) = 1

𝑐𝑜𝑠 𝑥 + 𝑠𝑖𝑛 𝑥 = 𝑡

𝑥 ∈ 𝑆 𝑡3 − 3𝑡 + 2 = 0

𝑡3 − 3𝑡 + 2 = 0

 

{
𝑐𝑜𝑠 2𝑥 = 𝑐𝑜𝑠 𝑦

𝑥 − 𝑦 =
𝜋

2

{
𝑠𝑖𝑛 𝑥 = 𝑠𝑖𝑛 𝑦

𝑥 − 2𝑦 =
𝜋

4

{
𝑡𝑎𝑛 𝑥 = 𝑡𝑎𝑛 𝑦

𝑥 + 𝑦 =
2𝜋

3

{
𝑠𝑖𝑛(2𝑥 − 𝑦) = 0

𝑐𝑜𝑠(𝑥 − 2𝑦) = 0

• 1) 𝑐𝑜𝑠(𝑥) ≥
1

2
       ;   𝐼 =] − 𝜋; 𝜋]

• 2) 𝑐𝑜𝑠(𝑥) <
√3

2
      ;    𝐼 = [0; 2𝜋]

• 3) 𝑡𝑎𝑛(𝑥) > −1       ;    𝐼 = [0; 2𝜋]

• 4) 𝑠𝑖𝑛(𝑥) > −
√2

2
     ;    𝐼 = [0; 2𝜋]

• 5) 𝑡𝑎𝑛(𝑥) < −√3    ;    𝐼 = [−𝜋; 𝜋]       

[0; 2𝜋]

𝑐𝑜𝑠 𝑥 ≤
√3

2
      ;    𝑠𝑖𝑛 𝑥 ≤

1

2
      ;     𝑐𝑜𝑠 𝑥 ≥ −

√2

2
  

𝑡𝑎𝑛 𝑥 ≥ 1     ;      𝑡𝑎𝑛 𝑥 ≤ √3     ;     𝑡𝑎𝑛 𝑥 ≥ −
√3

3

[0; 2𝜋]

 𝑐𝑜𝑠(𝑥) . 𝑠𝑖𝑛(𝑥) ≥ 0          ;        2 𝑠𝑖𝑛2(𝑥) + 𝑠𝑖𝑛(𝑥) ≤ 0   ;
2 𝑐𝑜𝑠2(𝑥) − 𝑐𝑜𝑠(𝑥) > 0      ;

(2 𝑠𝑖𝑛(𝑥) − 1) (√3 𝑡𝑎𝑛(𝑥) + 1) > 0

𝐵̂ =
𝜋

6
𝐵𝐴 = 𝑐 = √3   et  𝐴𝐶 = 𝑏 = √3

𝐴̂, 𝐶̂, 𝐵𝐶, 𝑆 , 𝑅  𝑒𝑡  𝑟

 

 : 
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𝐴̂ =
𝜋

4
𝐵𝐶 = 𝑎 = 4   𝑒𝑡  𝐴𝐶 = 𝑏 = 4

𝐴𝐵, 𝐵̂, 𝐶̂ , 𝑆 , 𝑅  𝑒𝑡  𝑟

𝐴̂ =
𝜋

4
 𝐵̂ =

𝜋

6
𝑅 = 4

𝐴𝐵, 𝐴𝐶, 𝐵𝐶, 𝐶̂, 𝑆 , 𝑅  𝑒𝑡  𝑟

𝐴𝐵 = √3  , 𝐴𝐶 =
√6 + √2

2
 , 𝐵𝐶 = √2  𝑒𝑡  𝐵𝐶𝐴̂ =

𝜋

3
𝑠𝑖𝑛 𝐵𝐴𝐶̂ 𝐵𝐴𝐶̂

𝐴𝐵𝐶̂ =
5𝜋

12

𝑠𝑖𝑛 (
5𝜋

12
) 𝑐𝑜𝑠 (

5𝜋

12
)

𝐴𝐵 = 4 , 𝐴̂ =
𝜋

3
 𝑒𝑡 𝐵̂ =

𝜋

4

𝐴𝐶 = 𝑏 𝑒𝑡 𝐵𝐶 = 𝑎

𝑏 =
𝑎√6

3

𝑎2 + 4𝑎√6 − 48 = 0

𝑎 𝑠𝑖𝑛 (
5𝜋

12
)

(𝐶) 

(𝐶) 

𝐵𝐴𝐶̂ = 𝛼

𝐼𝐶 = 2𝑅. sin (
𝛼

2
)    𝑒𝑡     𝐶𝐻 = 2𝑅. sin (

𝛼

2
) . cos (

𝛼

2
) 

sin 𝛼 = 2 sin (
𝛼

2
) . cos (

𝛼

2
)

𝐵𝐶 = 𝑎 , 𝐴𝐶 = 𝑏   𝑒𝑡   𝐴𝐵 = 𝑐

𝑠𝑖𝑛2 𝐵̂ + 𝑠𝑖𝑛2 𝐶̂ =
𝑏2+𝑐2

𝑎2 𝑠𝑖𝑛2 𝐴̂

𝑠𝑖𝑛2 𝐵̂ + 𝑠𝑖𝑛2 𝐶̂ = 𝑠𝑖𝑛2 𝐴̂

𝑠𝑖𝑛 𝐴̂ − 𝑠𝑖𝑛 𝐵̂ =
1

2𝑅
(𝑎 − 𝑏)

𝑐(𝑠𝑖𝑛 𝐴̂ − 𝑠𝑖𝑛 𝐵̂) + 𝑎(𝑠𝑖𝑛 𝐵̂ − 𝑠𝑖𝑛 𝐶̂) + 𝑏(𝑠𝑖𝑛 𝐶̂ − 𝑠𝑖𝑛 𝐴̂) = 0

𝐵𝐶𝐷̂ = 𝐵𝐴𝐷̂ =
𝜋

2

 𝐵𝐶𝐷̂ = 𝐵𝐴𝐷̂ =
𝜋

2

(C) 𝐴 ∈ (𝐶)

𝐴𝐵 𝑒𝑡 𝐴𝐶

𝐻𝐴 , 𝐻𝐵 𝑒𝑡 𝐻𝐶

𝐴𝐻𝐴𝐵𝐶  , 𝐴𝐻𝐵𝐵𝐶 𝑒𝑡 𝐴𝐻𝐶𝐵𝐶

(C)

(C) 

𝑃𝑄) ⊥ (𝐵𝐶)

𝐵𝐴𝐶̂

 : 
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https://fr.wikipedia.org/wiki/Sym%C3%A9trie_axiale
https://drive.google.com/file/d/15aGjiCOau4HXlFkYJWEuHnzyDR72-LxT/view?usp=sharing
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https://drive.google.com/file/d/1JEZncuwk9BkWApv4bZ6UBCLE4Qe0hUve/view?usp=sharing



