
𝐔𝐧𝐢𝐯𝐞𝐫𝐬𝐢𝐭𝐲 𝐨𝐟 𝐋𝐚𝐫𝐛𝐢 𝐁𝐞𝐧 𝐌’𝐇𝐢𝐝𝐢 , 𝐎𝐮𝐦 𝐄𝐥 𝐁𝐨𝐮𝐚𝐠𝐡𝐢 

𝐅𝐚𝐜𝐮𝐥𝐭𝐲 𝐨𝐟 𝐒𝐜𝐢𝐞𝐧𝐜𝐞𝐬 𝐚𝐧𝐝 𝐀𝐩𝐩𝐥𝐢𝐞𝐝 𝐒𝐜𝐢𝐞𝐧𝐜𝐞𝐬 

𝐒𝐓 𝐜𝐨𝐦𝐦𝐨𝐧 𝐭𝐫𝐮𝐧𝐤 𝐝𝐞𝐩𝐚𝐫𝐭𝐦𝐞𝐧𝐭 

𝐏𝐡𝐲𝐬𝐢𝐜𝐬 − 𝟎𝟏  

  𝐀𝐜𝐚𝐝𝐞𝐦𝐢𝐜 𝐲𝐞𝐚𝐫: 𝟐𝟎𝟐𝟓 −  𝟐𝟎𝟐𝟔  

𝐓𝐢𝐦𝐞 ∶  𝟑𝟎 𝐦𝐢𝐧 

𝐌𝐢𝐜𝐫𝐨 𝐈𝐧𝐭𝐞𝐫𝐫𝐨𝐠𝐚𝐭𝐢𝐨𝐧 𝐍𝐨. 𝟎𝟑 (𝐆𝐫𝐨𝐮𝐩𝐞 𝟑 𝐚𝐧𝐝 𝟔) 
 

            

In the basic Cartesian coordinate system (𝑖, 𝑗), a particle M moves according to the 

following equations: 

{
𝒙 = 𝟐𝒕                                 
𝒚 = −𝟐𝒕𝟐 + 𝟖                    

 

1- Find the trajectory equation of the movement 𝑦 = 𝑓(𝑥). 

2- Give the expression of the position vector 𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗ ⃗. 

3- Determine the components of the velocity vector 𝑉⃗⃗ and its magnitude ‖𝑉⃗⃗‖. 

4- Determine the components of the acceleration vector  𝛾⃗⃗⃗ and its magnitude ‖𝛾⃗‖. 

5- Calculate the scalar product 𝑉⃗⃗ ∙ 𝛾⃗ and vector product 𝑉⃗⃗ ∧ 𝛾⃗. 

6- Calculate the normal 𝛾𝑁  and tangential 𝛾𝑇 components of the acceleration vector in 

the intrinsic coordinate system. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐅𝐢𝐫𝐬𝐭 𝐧𝐚𝐦𝐞 ∶ 

𝐋𝐚𝐬𝐭 𝐧𝐚𝐦𝐞 ∶  

𝐆𝐫𝐨𝐮𝐩 ∶ 



 

Standard correction of Micro – Interrogation No 3, PHYSICS-1 (Section 1/2) 

 
1) Trajectory Equation 𝒚 = 𝒇(𝒙) 

 𝒚 = 𝒇(𝒙):           𝒚 = −
𝒙𝟐

𝟐
+ 𝟖 

2) Position vector 𝑶𝑴⃗⃗⃗⃗ ⃗⃗⃗⃗  

      𝑂𝑀⃗⃗⃗⃗ ⃗⃗ ⃗ = 𝑥 𝑖 + 𝑦 𝑗 

⇒  𝑶𝑴⃗⃗⃗⃗ ⃗⃗⃗⃗ = 𝟐𝒕 𝒊 + (−𝟐𝒕𝟐 + 𝟖)𝒋 

3) Components and modulus of the velocity vector V⃗⃗⃗ 

𝑉⃗⃗ = 𝑉𝑥 𝑖 + 𝑉𝑦  𝑗 

{
𝑉𝑥 =

𝑑𝑥

𝑑𝑡
= 2    

𝑉𝑦 =
𝑑𝑦

𝑑𝑡
= −4𝑡

               ⇒ 𝑽⃗⃗⃗ =  𝟐 𝒊 − 𝟒𝒕 𝒋 

‖𝑉⃗⃗‖ = √𝑉𝑥
2 + 𝑉𝑦

2  = 𝟐√𝟏 + 𝟒𝒕𝟐 

4)  Components and modulus of the acceleration vector 𝜸⃗⃗⃗  

𝛾⃗ = 𝛾𝑥 𝑖 + 𝛾𝑦 𝑗 

{
𝛾𝑥 =

𝑑𝑉𝑥
𝑑𝑡

= 0  

𝛾𝑦 =
𝑑𝑉𝑦

𝑑𝑡
= −4

                   ⇒ 𝜸⃗⃗⃗ =  −𝟒𝒋 

‖𝛾⃗‖ = √𝛾𝑥
2 + 𝛾𝑦

2 = 𝟒 

5) Scalar 𝑽⃗⃗⃗ ∙ 𝜸⃗⃗⃗ et vectorial 𝑽⃗⃗⃗ ∧ 𝜸⃗⃗⃗ produts 

vectors: {
𝑉⃗⃗  =  2𝑖 − 4𝑡 𝑗

𝛾⃗  =  −4 𝑗   
     

➢ 𝑉⃗⃗ ∧ 𝛾⃗ = −8 𝑘⃗⃗   

➢ 𝑉⃗⃗ • 𝛾⃗ = 16𝑡 

 

6) Components of the acceleration vectors 𝜸𝑻 and 𝜸𝑵 

we have:   

𝛾⃗  =  𝛾𝑇 𝑢𝑇⃗⃗ ⃗⃗ ⃗  +  𝛾𝑁 𝑢𝑁⃗⃗⃗⃗⃗⃗  

⇒

{
 

 𝛾𝑇 = 
𝑑𝑉

𝑑𝑡
              

𝛾𝑁 = √𝛾
2 − 𝛾𝑇

2

        ⇒

{
 
 

 
 𝛾𝑇 = 

4𝑡

√𝟏 + 𝟒𝒕𝟐

𝛾𝑁 = 4
√𝟏 + 𝟑𝒕𝟐

√𝟏 + 𝟒𝒕𝟐
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