
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. 𝟎𝟐 (𝐆𝐫𝐨𝐮𝐩𝐞 𝟑 𝐚𝐧𝐝 𝟔) 
 

            

In the Cartesian system (𝑂𝑥𝑦𝑧) provided with an orthonormal basis (𝑖, 𝑗, 𝑘⃗⃗), we consider 

the two following vectors:  

𝑉1⃗⃗ ⃗⃗ =  4 𝑖 − 2 𝑗 +  2 𝑘⃗⃗      and      𝑉2⃗⃗ ⃗⃗ =   𝑖 − 𝑗 + 2 𝑘⃗⃗ 

1- Calculate the sum vector 𝑆 =  𝑉1⃗⃗ ⃗⃗ + 𝑉2⃗⃗ ⃗⃗   and the difference vector 𝐷⃗⃗⃗ =  𝑉1⃗⃗ ⃗⃗ − 𝑉2⃗⃗ ⃗⃗ . 

2- Calculate the directional cosines of the vector 𝑆. 

3- Calculate the scalar product 𝑉1⃗⃗ ⃗⃗ • 𝑉2⃗⃗ ⃗⃗   and the vector product 𝑉1⃗⃗ ⃗⃗ ∧ 𝑉2⃗⃗ ⃗⃗ . 

4- Deduce the surface area of triangle formed by the vectors 𝑉1⃗⃗ ⃗⃗  and 𝑉2⃗⃗ ⃗⃗ . 

5- Give the projection of the vectors: 𝑉1⃗⃗ ⃗⃗ 𝑉2⃗⃗ ⃗⃗  ⁄ and  𝑉2⃗⃗ ⃗⃗ 𝑉1⃗⃗ ⃗⃗⁄ .    

6- Calculate the moment of the vector 𝑆 about a point 𝐼 (0, 1, 0).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

𝐅𝐢𝐫𝐬𝐭 𝐧𝐚𝐦𝐞 ∶ 

𝐋𝐚𝐬𝐭 𝐧𝐚𝐦𝐞 ∶  

𝐆𝐫𝐨𝐮𝐩 ∶ 



  

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

 

𝑉1⃗⃗ ⃗⃗ =  4 𝑖 − 2 𝑗 +  2 𝑘⃗⃗     

𝑉2⃗⃗ ⃗⃗ =   𝑖 −  𝑗 + 2 𝑘⃗⃗ 

 

1) Sum and Difference vectors 𝑺⃗⃗⃗ and 𝑫⃗⃗⃗ 

𝑆 =  𝑉1⃗⃗ ⃗⃗ + 𝑉2⃗⃗ ⃗⃗ =  5 𝑖 − 3 𝑗 +  4 𝑘⃗⃗ 

𝐷⃗⃗⃗ =  𝑉1⃗⃗ ⃗⃗ − 𝑉2⃗⃗ ⃗⃗ =  3 𝑖 − 𝑗 

2) The directional cosines of the vector 𝑺⃗⃗⃗.  

𝑢⃗⃗ = cos 𝛼 𝑖 + cos 𝛽  𝑗 + cos 𝛾  𝑘⃗⃗ 

   ‖𝑆‖ = √50 = 5√2 

𝑢⃗⃗ =
𝑆

‖𝑆‖
=  

5

5√2
 𝑖 −

3

5√2
 𝑗 +

 4

5√2
 𝑘⃗⃗ 

 

{
  
 

  
 𝑐𝑜𝑠 𝛼 =  

1

√2
 

𝑐𝑜𝑠 𝛽 =  −
3

5√2

𝑐𝑜𝑠 𝛾 =  
 4

5√2

 𝒐𝒓 

{
  
 

  
 𝑐𝑜𝑠 𝛼 =  

√2

2
 

𝑐𝑜𝑠 𝛽 =  −
3√2

10

𝑐𝑜𝑠 𝛾 =  
 2√2

5

 

3) Scalar and vector product 

𝑉1⃗⃗ ⃗⃗ • 𝑉2⃗⃗ ⃗⃗ =  10 

𝑉1⃗⃗ ⃗⃗ ∧ 𝑉2⃗⃗ ⃗⃗ = |
𝑖 −𝑗 𝑘⃗⃗
4 −2 2
1 −1 2

| 

𝑉1⃗⃗ ⃗⃗ ∧ 𝑉2⃗⃗ ⃗⃗ = −2 𝑖 − 6 𝑗 − 2 𝑘⃗⃗ 

4)  The surface of a triangle 

𝑆𝑇 = 
‖𝑉1⃗⃗ ⃗⃗ ∧ 𝑉2⃗⃗ ⃗⃗ ‖

2
=
√44

2
=  √11  (𝑢. 𝑠) 

5) Projection of vectors 𝑽𝟏⃗⃗ ⃗⃗ ⃗ on 𝑽𝟐⃗⃗ ⃗⃗ ⃗ and 𝑽𝟐⃗⃗ ⃗⃗ ⃗ on 𝑽𝟏⃗⃗ ⃗⃗ ⃗   

{
 
 

 
 𝑃𝑟𝑜𝑗 

𝑉1⃗⃗ ⃗⃗  

 𝑉2⃗⃗ ⃗⃗
⁄ =  

𝑉1⃗⃗ ⃗⃗ • 𝑉2⃗⃗ ⃗⃗

‖𝑉2⃗⃗ ⃗⃗ ‖
=
10

√6
=
5√6

3

𝑃𝑟𝑜𝑗 
𝑉2⃗⃗ ⃗⃗  

 𝑉1⃗⃗ ⃗⃗
⁄ =  

𝑉1⃗⃗ ⃗⃗ • 𝑉2⃗⃗ ⃗⃗

‖𝑉1⃗⃗ ⃗⃗ ‖
=
5

√6
=
5√6

6

  

6) The moment of the vector 𝑺⃗⃗⃗  about a point 𝑰 (𝟎, 𝟏, 𝟎) 

𝑀⃗⃗⃗𝐼( 𝑆) = 𝐼𝑂⃗⃗⃗⃗⃗ ∧ 𝑆 = −𝑂𝐼⃗⃗⃗⃗⃗ ∧ 𝑆        ;    (𝑆 ⃗⃗⃗ ⃗  ≡  𝑂𝑆⃗⃗⃗⃗⃗⃗ ) 

= −4 𝑖 + 5 𝑘⃗⃗ 
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