
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  

𝐃𝐮𝐫𝐚𝐭𝐢𝐨𝐧 ∶  𝟑𝟎 𝐦𝐢𝐧 

𝐌𝐢𝐜𝐫𝐨 𝐈𝐧𝐭𝐞𝐫𝐫𝐨𝐠𝐚𝐭𝐢𝐨𝐧 𝐍𝐨. 𝟎𝟏 (𝐠𝐫𝐨𝐮𝐩𝐞 𝟑 𝐚𝐧𝐝 𝟔) 
 

            

        The force of attraction (𝐹) acting between the earth of mass (𝑚) and the satellite of mass 

(𝑚’), separated by a distance (𝑟), is given, in magnitude by Newton’s law: 

𝑭 =  𝑮
𝒎𝒎′

𝒓𝟐
 

1- Determine the dimensional equations of the following quantities: 

velocity (𝑉), acceleration (𝛾), force (𝐹), work (𝑊), kinetic energy 

(𝐸𝑐), Period (𝑇) and the universal gravitational constant (G).   

2- Check that: [𝟐𝝅𝒓/𝑽 ] =  [𝒓𝟑 𝑮𝒎⁄ ]
𝟏

𝟐   = [𝑻]  = 𝑻. 

3- Find the expression of the velocity (𝑽𝒆) of a satellite freed from the gravitational influence 

(G) of the earth of radius (R) and mass (m), which takes the form:   

𝑽𝒆  =  𝒌 𝑮
𝜶𝑹𝜷𝒎𝜸 

(k: is a constant without dimension).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐅𝐢𝐫𝐬𝐭 𝐧𝐚𝐦𝐞 ∶ 
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1°/ Dimensional equations 

▪ Velocity: [𝑉] =
[𝑑𝑥]

[𝑑𝑡]
= 𝐿𝑇−1  

▪ Acceleration: [𝛾] =
[𝑑𝑉]

[𝑑𝑡]
=

[𝑉]  

[𝑡]  
= 𝐿𝑇−2 

▪ Force: [𝐹] = [𝑚][𝛾] = 𝑀𝐿𝑇−2 

▪ Work: [𝑊] =  [∫ 𝐹. 𝑑𝑙] = 𝑀𝐿2𝑇−2 

▪ Kinetic energy: [𝐸𝑐] = [
1

2
𝑚𝑉2] = 𝑀𝐿2𝑇−2 

▪ Period: [T]=T 

▪ Gravitational constant G: [𝐺] = [
𝐹 𝑟2

𝑚 𝑚′
] = 𝑀−1𝐿3𝑇−2 

2°/ Show that: [𝟐𝝅𝒓/𝑽 ] =  [𝒓𝟑 𝑮𝒎⁄ ]
𝟏

𝟐   = [𝑻]  = 𝑻 

→

{
 
 

 
  [
2𝜋𝑟

𝑉
] =  

[𝑟]

[𝑉]
= 𝑇                      

[
𝒓𝟑

𝑮 𝒎
]  
1
2 = ( 

[𝑟]3

[𝐺][𝑚]
)

1
2

 =  𝑇  

[𝑇]  =  𝑇                                   

 

So the relationship is verified 

3°/ Expression of the escape velocity (Ve) of a satellite 

We have:       𝑽𝒆  =  𝒌 𝑮
𝜶𝑹𝜷𝒎𝜸 

Using dimensional homogeneity, it is necessary that: [𝑉𝑒]  =  [𝑘 𝐺
𝛼𝑅𝛽𝑚𝛾] 

⇒ [𝑉𝑒 ] =  [𝑘] [𝐺]
𝛼[𝑅]𝛽[𝑚]𝛾 

⟹ 𝐿𝑇−1 = 𝑀−𝛼+𝛾 𝐿3𝛼+𝛽 𝑇−2𝛼 

{
−𝛼 + 𝛾 =  0
3𝛼 + 𝛽 = 1 
−2𝛼 = −1   

⇒

{
 
 

 
 𝛼 =

1

2
   

𝛽 = −
1

2

𝛿 =
1

2
  

                                 ⇒  Expression:𝑽𝒆  =  𝒌  √
𝑮 𝒎

𝑹
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