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Solution Exercise 01 : (𝟔 𝑷𝒕𝒔) 

 

 

 

 

 

 

 

 

 

 

 

 

At point 𝑩:  

 𝑻𝑨𝑩
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  + 𝑸⃗⃗  + 𝑷⃗⃗  = 𝟎⃗⃗  

Equilibrium equation: 

∑ 𝑭 𝒙⁄ = 𝑸 × 𝐬𝐢𝐧𝜷 − 𝑻𝑨𝑩 × 𝐬𝐢𝐧𝜶 = 𝟎     (1) 

∑𝑭 𝒚⁄ = 𝑸 × 𝐜𝐨𝐬𝜷 + 𝑻𝑨𝑩 × 𝐜𝐨𝐬𝜶 − 𝑷 = 𝟎    (2) 

From equation (1), we get: 

𝑻𝑨𝑩 =
𝑸×𝒔𝒊𝒏 𝜷

𝒔𝒊𝒏 𝜶
=

𝟏𝟎×𝒔𝒊𝒏 𝟔𝟎𝒐

𝒔𝒊𝒏 𝟒𝟓𝒐 = 𝟏𝟐, 𝟐𝟓 (𝑲𝑵)     (3) 

Substituting equation (3) into equation (2) 

𝑷 = 𝑸 × 𝐜𝐨𝐬𝜷 + 𝑻𝑨𝑩 × 𝐜𝐨𝐬𝜶 = 𝟏𝟎 × 𝐜𝐨𝐬 𝟔𝟎𝒐 + 𝟏𝟐, 𝟐𝟓 × 𝐜𝐨𝐬 𝟒𝟓𝒐 = 𝟏𝟑, 𝟔𝟔 (𝑲𝑵) 

 

 

 

 

 

 

 

 

 

𝑶 

𝒚 

𝒙 

(𝟏 𝑷𝒕) 

(𝟏, 𝟓 𝑷𝒕𝒔) 

(𝟏, 𝟓 𝑷𝒕𝒔) 

(𝟏 𝑷𝒕) 

(𝟏 𝑷𝒕) 
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Solution Exercise 02: (𝟔 𝑷𝒕𝒔) 

𝑨𝑩 ̂𝑶 = 𝑨𝑶 ̂𝑩 = 𝝋  

The coordinates of point 𝑴 are denoted by 𝒙 and 𝒚. 

𝒙 = 𝑶𝑷 = 𝑶𝑨 𝒄𝒐𝒔𝝋 + 𝑨𝑴 𝒄𝒐𝒔𝝋 = 𝟎, 𝟑 𝒄𝒐𝒔 𝟐𝝅𝒕
𝒚 = 𝑴𝑷 = 𝑴𝑩 𝒔𝒊𝒏 𝝋 = 𝟎, 𝟏 𝒔𝒊𝒏 𝟐𝝅𝒕

 ==>  
𝒙𝟐 = 𝟎, 𝟑𝟐𝒄𝒐𝒔𝟐𝟐𝝅𝒕

𝒚𝟐 = 𝟎, 𝟏𝟐𝒔𝒊𝒏𝟐𝟐𝝅𝒕
 

 

 

We have:  
𝒙𝟐

𝟎,𝟑𝟐
=

𝒚𝟐

𝟎,𝟏𝟐
= 𝟏   

The trajectory is an ellipsis with center 𝑶. 

 

 

 

 

𝑽𝒙 = 𝒙̇ = −𝟎, 𝟔𝝅 𝒔𝒊𝒏 𝟐𝝅𝒕     𝑽𝒚 = 𝒚̇ = 𝟎, 𝟐𝝅 𝒄𝒐𝒔 𝟐𝝅𝒕 

𝑽 = √𝑽𝒙
𝟐 + 𝑽𝒚

𝟐 = 𝝅√𝟎, 𝟑𝟔 𝒔𝒊𝒏𝟐 𝟐𝝅𝒕 + 𝟎, 𝟎𝟒 𝒄𝒐𝒔𝟐 𝟐𝝅𝒕 

 

𝒂𝒙 = 𝒙̈ = 𝑽𝒙̇ = −𝟏, 𝟐 𝝅𝟐𝒄𝒐𝒔 𝟐𝝅𝒕   𝒂𝒚 = 𝒚̈ = 𝑽𝒚̇ = −𝟎, 𝟒 𝝅𝟐𝒔𝒊𝒏 𝟐𝝅𝒕 

𝒂 = 𝝅𝟐√𝟏, 𝟒𝟒 𝒄𝒐𝒔𝟐 𝟐𝝅𝒕 + 𝟎, 𝟏𝟔 𝒔𝒊𝒏𝟐 𝟐𝝅𝒕 

 

At time  𝒕 = 𝟎   𝒙 = 𝟎, 𝟑    𝒚 = 𝟎   

𝑽𝒙 = 𝟎   𝑽𝒚 = 𝟎, 𝟔𝟑 (
𝒎

𝒔
)   𝑽 = 𝑽𝒚 

𝒂𝒙 = −𝟏𝟏, 𝟖𝟒 (
𝒎

𝒔𝟐)   𝒂𝒚 = 𝟎    𝒂 = 𝒂𝒙 

𝒄𝒐𝒔(𝑽⃗⃗ ; 𝒙) = 𝟎   𝒄𝒐𝒔(𝑽⃗⃗ ; 𝒚) = 𝟏 

 

 

 

 

 

 

 

 

(𝟏 𝑷𝒕) 

(𝟏 𝑷𝒕) 

(𝟏 𝑷𝒕) 

(𝟏 𝑷𝒕) 

(𝟎, 𝟓 𝑷𝒕) 

(𝟎, 𝟓 𝑷𝒕) 

(𝟎, 𝟓 𝑷𝒕) 

(𝟎, 𝟓 𝑷𝒕) 
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Solution Exercise 03 : (𝟖 𝑷𝒕𝒔) 

 

 

 

 

 

 

 

 

 

 

∑𝑭⃗⃗ = 𝑸⃗⃗ + 𝑹𝑪𝑫
⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑹𝑨𝑫

⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑹𝑩𝑫
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  

Equilibrium equations: 

∑𝑭
𝒙⁄ = +𝑹𝑨𝑫 𝒄𝒐𝒔 𝟒𝟓𝒐−𝑹𝑩𝑫 𝒄𝒐𝒔 𝟒𝟓𝒐 + 𝟎 = 𝟎                                                                        (𝟏)  

∑ 𝑭
𝒚⁄ = −𝑹𝑪𝑫 𝒄𝒐𝒔 𝟏𝟓𝒐+𝑹𝑨𝑫 𝒔𝒊𝒏 𝟒𝟓𝒐𝒄𝒐𝒔 𝟑𝟎𝒐+𝑹𝑩𝑫 𝒔𝒊𝒏 𝟒𝟓𝒐𝒄𝒐𝒔 𝟑𝟎𝒐 = 𝟎                     (𝟐)  

∑𝑭
𝒛⁄ = −𝑹𝑪𝑫 𝒔𝒊𝒏 𝟏𝟓𝒐+𝑹𝑨𝑫 𝒔𝒊𝒏 𝟒𝟓𝒐𝒔𝒊𝒏 𝟑𝟎𝒐+𝑹𝑩𝑫 𝒔𝒊𝒏 𝟒𝟓𝒐𝒔𝒊𝒏 𝟑𝟎𝒐 − 𝑸 = 𝟎           (𝟑) 

 

De l’équation (1), on tire : 

𝑹𝑨𝑫 = 𝑹𝑩𝑫         (a) 

Remplaçons l’équation (a) dans l’équation (2), on tire : 

𝑹𝑪𝑫 = 𝟐𝑹𝑨𝑫
𝒔𝒊𝒏 𝟒𝟓𝒐𝒄𝒐𝒔 𝟑𝟎𝒐

𝒄𝒐𝒔 𝟏𝟓𝒐       (b) 

Remplaçons l’équation (b) dans l’équation (3), on tire : 

−𝟐𝑹𝑨𝑫𝒔𝒊𝒏 𝟒𝟓𝒐𝒄𝒐𝒔 𝟑𝟎𝒐𝒕𝒂𝒏 𝟏𝟓𝒐 + 𝟐𝑹𝑨𝑫 𝒔𝒊𝒏 𝟒𝟓𝒐𝒔𝒊𝒏 𝟑𝟎𝒐 − 𝑸 = 𝟎 

𝟐𝑹𝑨𝑫𝒔𝒊𝒏 𝟒𝟓𝒐(−𝒄𝒐𝒔 𝟑𝟎𝒐𝒕𝒂𝒏 𝟏𝟓𝒐 + 𝒔𝒊𝒏 𝟑𝟎𝒐) = 𝑸 

𝑹𝑨𝑫 =
𝑸

𝟐. 𝒔𝒊𝒏 𝟒𝟓𝒐(−𝒄𝒐𝒔 𝟑𝟎𝒐𝒕𝒂𝒏 𝟏𝟓𝒐 + 𝒔𝒊𝒏 𝟑𝟎𝒐)
 

𝑹𝑨𝑫 =
𝟏𝟎𝟑

𝟐.𝒔𝒊𝒏 𝟒𝟓𝒐(−𝒄𝒐𝒔 𝟑𝟎𝒐𝒕𝒂𝒏 𝟏𝟓𝒐+𝒔𝒊𝒏 𝟑𝟎𝒐)
= 𝟐, 𝟔𝟒 𝟏𝟎𝟑 (𝒌𝑵) = 𝑹𝑩𝑫  

𝑹𝑪𝑫 = 𝟐𝑹𝑨𝑫
𝒔𝒊𝒏 𝟒𝟓𝒐𝒄𝒐𝒔 𝟑𝟎𝒐

𝒄𝒐𝒔 𝟏𝟓𝒐
= 𝟐 × 𝟐, , 𝟔𝟒 ×

𝒔𝒊𝒏 𝟒𝟓𝒐𝒄𝒐𝒔 𝟑𝟎𝒐

𝒄𝒐𝒔 𝟏𝟓𝒐
= 𝟑, 𝟑𝟓 𝟏𝟎𝟑 (𝒌𝑵) 

(𝟏 𝑷𝒕) 

(𝟏 𝑷𝒕) 

(𝟐 𝑷𝒕𝒔) 

(𝟐 𝑷𝒕𝒔) 

(𝟏 𝑷𝒕) 

(𝟏 𝑷𝒕) 


