
Example:  

                                             (  100 m                   )  

20 m/s)):          

 -                                                                                      

 -                                                  

 -                                                                                

                                                  -                        

                            𝜃𝑜 = 45𝑜  ,    ℎ = 100 𝑚  ,     𝑣𝑜 = 20 
𝑚

𝑠
   ,

𝑇 ,   𝑅  , 𝑣  , 𝐻: ?  



 

Vo=20m/s
     

45o

     

𝒚𝒎𝒂𝒙
   

    𝒗𝒚 

𝒗 
𝒗𝒙 

𝑹 

𝟏𝟎𝟎 

−100 = 𝑣𝑜 sin 𝜃𝑜 𝑇 −
1

2
𝑔𝑇2   

−100 = 20 sin 45 𝑇 −
1

2
×  9.8 𝑇2 

⇒    4.9 T2 − 14.14 𝑇 − 100 = 0 



 

𝑇 =
−b ±  b2 − 4ac

2a
    , 𝑎 = 4.9     , 𝑏 = −14.14   , 𝑐 = −100 

 

𝑇 =
14.14 ±  (14.14)2 + 4 ×  4.9 ×  100

2 ×  4.9
= 6.18 𝑠𝑒𝑐 

 

2-    𝑅 = 𝑣𝑜 T cos 𝜃𝑜 = 20 × 6.18 × 𝑐𝑜𝑠45 = 87.39 𝑚  



3-   𝑣 =  𝑣𝑥
2 + 𝑣𝑦

2   

v𝑥 = vo𝑥=v cos 𝜃𝑜 = 20 cos 45 = 14.14 𝑚/𝑠 

𝑣𝑦 = 𝑣𝑜𝑦 − 𝑔𝑡  ⇒ 𝑣𝑦 = 𝑣𝑜 sin 𝜃𝑜 − 𝑔𝑇 

𝑣𝑦 = 20 sin 45 − 9.8 × 6.18 = −46.42 𝑚/𝑠 

𝑣 =   14.14 2 +  −46.42 2 = 48.54 m/s  

 

4-     𝐻 = yma𝑥 + 100 

yma𝑥 =
𝑣𝑜

2𝑠𝑖𝑛2𝜃𝑜

2g
=

202𝑠𝑖𝑛245

2 × 9.8
= 10.2 𝑚 

𝐻 = 10.2 + 100 = 110.2 



Example:  

                     45 rpm      90 rpm      30 sec:        

                       -

                                               - 

ωo = 45 rpm  , ω = 90 rpm  , t = 30 sec, 𝛼 =?   , 𝑛 =?  

ωo = 45 ×
2𝜋

60
= 1.5 𝜋

𝑟𝑎𝑑

𝑠𝑒𝑐
      , 𝜔 = 90 ×

2𝜋

60
= 3 𝜋

𝑟𝑎𝑑

𝑠𝑒𝑐
  

ω = 𝜔𝑜 + 𝛼𝑡  ⇒   3𝜋 = 1.5𝜋 + 30 𝛼   ⇒   𝛼 = 0.05𝜋 
𝑟𝑎𝑑

𝑠𝑒𝑐2
 

𝑛 =
𝜃

2𝜋
  , θ = ωo𝑡 +

1

2
𝛼𝑡2  

θ = 1.5𝜋 × 30 +
1

2
× 0.05𝜋 ×  30 2   ⇒   θ = 67.5𝜋 𝑟𝑎𝑑 

𝑛 =
67.5𝜋 

2𝜋
= 33.75 𝑟𝑒𝑣 

 

 



 

:       

                            -115m                                 

                92.5 m.                                            

ℎ = 115 𝑚 , 𝜃𝑜 = 0  , 𝑅 = 92.5 𝑚  , 𝑣𝑜 =? 

                                     𝑣𝑜𝑥               𝑣𝑦 = 0 

     

                                                           115 m 

 

                                                                  ←              92.5     →      

𝑎𝑛𝑠:     𝑣𝑜 = 19.1 𝑚/𝑠 

 

  -                            3 rad/s2
        120 rad          

                                                                        
.                          

α = 3 
𝑟𝑎𝑑

𝑠𝑒𝑐2
  , 𝜃 = 120 𝑟𝑎𝑑  , 𝑡 = 4 sec  ,    𝜔𝑜 =?   ,    𝑡 =?  

𝑎𝑛𝑠:     𝜔𝑜 = 24
rad

S
 ,   𝑡 = 8 𝑠𝑒𝑐  

 



 :       The Fluid 

                                                               
        )         (                  )           (              

                                                              
-:                         .                           

 -               static fluid:                                 

                                                             
.                                

 -                Dynamic fluid                              :

                                                          
.                  



                        : 

        :  Pressure                                           

   P = F / A       N / m2 = pascal ( pas ) 

𝑝𝑎𝑡𝑚 (𝑝𝑎): atmospheric pressure              

1atm = 1.013 × 105𝑝𝑎𝑠  
𝑁

𝑚2
 = 101.3 × 103𝑝𝑎𝑠 

101.3 × 103𝑝𝑎𝑠 = 101.3 𝑘𝑝𝑎𝑠  
𝐾𝑁

𝑚2
 ≈ 1𝑏𝑎𝑟 



#                                                            
 (dy                                                          ) 

                                       𝐹𝑦 = 0 

 

 

  

  

               

 

(p + dp)A 

PA 
dW 

dy 



 

 𝐹𝑦 = 0  ⟹ 𝑃𝐴 −  𝑃 + 𝑑𝑃 𝐴 − 𝑑𝑊 = 0  

 𝑃𝐴 − 𝑃𝐴 − 𝐴𝑑𝑃 − 𝑑𝑊 = 0 ⟹ 𝑑𝑊 = −𝐴𝑑𝑝… (1)  

∵ 𝑊 = 𝑚𝑔  , 𝑎𝑛𝑑  𝑚 = 𝜌𝑉 ⟹   𝑊 = 𝜌𝑉𝑔 = 𝜌𝐴𝑦𝑔  

⟹ 𝑑𝑊 = 𝜌𝐴𝑔𝑑𝑦… . (2) 

𝐹𝑟𝑜𝑚 𝑒𝑞𝑢. 1 𝑎𝑛𝑑 2 ⟹ −𝐴𝑑𝑝 = 𝜌𝐴𝑔𝑑𝑦  

⟹ −𝑑𝑝 = 𝜌𝑔𝑑𝑦 ⟹   
𝑑𝑝

𝑑𝑦
= −𝜌𝑔… . .∗  


