
:     .                                917kg/m3                                             0.16m              

       3.05m                                                    ,                                            

.                                    

Solution: 

                        PO  
 

                 P1            h1 

           oilγ 

           wγ                     h2 

                      P2 

  𝜌𝑜𝑖𝑙 = 917
𝑘𝑔

𝑚3
    ⟹    𝛾𝑜𝑖𝑙 , = 𝜌𝑜𝑖𝑙 × 𝑔 = 917 × 9.8 = 8986.6

𝑁

𝑚3
   ℎ1 = 3.05𝑚 , ℎ2 = 0.16𝑚  ,

𝑝1 =?  , 𝑝2 =?       

𝑝1 = 𝑝𝑜 + 𝛾𝑜𝑖𝑙ℎ1 

𝑝1 = 101.3 × 103 + 8986.6 × 3.05 = 1.29 × 105
𝑁

𝑚2
                                      

𝑝2 = 𝑝1 + 𝛾𝑤𝑎𝑡 ℎ2 

𝑝2 = 1.29 × 105 + 1000 × 9.8 × 0.16 = 1.34 × 105
𝑁

𝑚2
                                        

𝑝𝑔 = 𝑝2 − 𝑝𝑂 = 1.34 × 105 − 1.013 × 105 = 0.327 × 105
𝑁

𝑚2
                                   

 

 

 

 

 

 



:                        U                                                                                  

                                  ( d= 12.3 mm )                                                            

( a= 67.5 mm ).                                     

Solution:       

                                                d=12.3mm               
 

                                                        a=67.5mm 

                                                                                 
                                                a=67.5mm                  

                                                             y         x 

 

𝑝𝑥 = 𝑝𝑜 + 𝜌𝑜𝑖𝑙  𝑔ℎ𝑜𝑖𝑙       ,   𝑝𝑦 = 𝑝𝑜 + 𝜌𝑤  𝑔ℎ𝑤                
  

  

𝑝𝑜 + 𝜌𝑤  𝑔ℎ𝑤 = 𝑝𝑜 + 𝜌𝑜𝑖𝑙  𝑔ℎ𝑜𝑖𝑙  
 

𝜌𝑤 2𝑎 = 𝜌𝑜𝑖𝑙  2𝑎 + 𝑑     →    𝜌oil =
2a

2a + d
 ρw  

 

𝜌𝑜𝑖𝑙 =
2 × 67.5 × 10−3

2 × 67.5 × 10−3 + 12.3 × 10−3

 
 

× 1000 = 916 
𝑘𝑔

𝑚3
 



. :                                                 (1)  (2)                                              

(1)  (2).          

Solution:   

𝑝𝑥 = 𝑝2 + 𝛾𝑤ℎ2        𝑝𝑥 = 𝑝2 + 9.8 × 1000 × 1.5 = 𝑝2 + 14715 
                   

py = p1 + 0.3𝛾m +  0.8 − 0.3 𝛾𝑤 

    
       0.8m 0.3m 1.5m   

                                           y           x 

 
                                           

py = p1 + 0.3 × 13600 × 9.8 + 0.5 × 9.8 × 1000 

 

 

𝑝𝑦 = 𝑝1 + 39984 + 4905 = 𝑝1 + 44889 
 

px = py     →   𝑝2 + 14715 = 𝑝1 + 44889     𝑝2 − 𝑝1 = 44889 − 14715 = 30174 𝑁/𝑚2 

 

2 
1 



     :                                            2.6           A                      4.1kpa                    

             ,B                    ,                     B. 

  𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝑆𝑓 = 2.6    ,𝑃𝐴 = 4.1𝐾𝑝𝑎 = 4.1 × 103𝑝𝑎 ,    ℎ1 = 7.6𝑐𝑚 = 0.076𝑚 , 

 𝑙 = 20.3𝑐𝑚 = 0.203𝑚 , 𝜃 = 30𝑜  , ℎ3 = 7.6𝑐𝑚 = 0.076𝑚  , 𝑃𝐵 =?  

 

 

                              h3   

                       L                                   

                                                                       h2         θ        py          px         h1 

𝑝𝑥 = 𝑝𝐴 + 𝛾𝑤ℎ1  , 𝑝𝑦 = 𝑝𝐵 + 𝛾𝑓ℎ2 + 𝛾𝑤ℎ3 

𝑝𝑥 = 𝑝𝑦    →   𝑝𝐴 + 𝛾𝑤ℎ1 = 𝑝𝐵 + 𝛾𝑓  𝑙𝑠𝑖𝑛𝜃 + 𝛾𝑤ℎ3  

→  𝑝𝐵 = 𝑝𝐴 + 𝛾𝑤ℎ1 − 𝛾𝑓  𝑙𝑠𝑖𝑛𝜃 − 𝛾𝑤ℎ3  

→  𝑝𝐵 = 4.1 × 103 + 9800 × 0.076 − 2.6 × 9800 × 0.203𝑠𝑖𝑛30 − 9800 × 0.076 = 1513.78𝑝𝑎 

B 

A 



:                                                      𝛾 = 8.5
𝐾𝑁

𝑚3
                                  3.4kpa      

                                                             2,                 A                              

                                     13.8kpa .                                             

 

 

  

                                                                  h Z 

                                                                              0.6m 

   y x 

 

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏: 𝑃𝐴 = 13.8 × 1000 = 3.4 × 1000 + 8.5 × 1000 × 𝑍  ⟹      𝑍 = 1.2𝑚 

𝑝𝑥 = 𝑝𝑦   ⟹ 13.8 × 1000 + 0.6 × 8.5 × 1000 = 2 × 9800 × ℎ   ⟹   ℎ = 0.964𝑚          

                                                        :      

 

 

A 



:    8.                                                  A.                  

 

water                                                 100cm 

 

     air 

                                                              Py      40cm          px 

                                                                      mercury 

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏: 𝑝𝑥 = 𝑝𝑦  ⟹      𝑝𝑥 =  40 × 10−2 × 13600 × 9.8                   

𝑝𝑦 = 𝑝𝐴 + 140 × 10−2 × 9800 

40 × 10−2 × 13600 × 9.8 = 𝑝𝐴 + 140 × 10−2 × 9800 ⟹  𝑝𝐴 = 39632 𝑝𝑎      

                                                        :      

A   



:    9.                                      ( a , b  , c , d )                                    0.8. 

 

             

                                           0.4m         Oil vacuum a 

        b                    0.2m 

                                                         water c 0.15m 

 water 

 

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏: 𝑃𝑎 = 𝑃0 = 101.3 × 103 𝑝𝑎  

𝑝𝑏 = 𝑝𝑎 + 𝛾𝑤 × 0.2 = 101.3 × 103 + 9.8 × 103 × 0.2 = 103.26 × 103𝑝𝑎 

𝑝𝑐 = 𝑝𝑏 + 𝛾𝑣𝑎𝑐 × 0.15 = 103.26 × 103 + 0 = 103.26 × 103𝑝𝑎   , 𝛾𝑣𝑎𝑐 = 0  

𝑝𝑐 = 𝑝𝑑 + 𝛾𝑜𝑖𝑙 × 0.4 + 𝛾𝑤 × 0.35 ⟹    103.26 × 103 = 𝑝𝑑 + 0.8 × 9800 + 9800 × 0.35   

⟹  𝑝𝑑 = 96.68 × 103𝑝𝑎  



:    10.                                 h                                6670N/m3.  

 

                                                             Oil         water 1.5m 

 h 

                     Liquid, S=1.60 1m 

                                        b a  

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:  𝑝𝑎 = 𝑝𝑏   

⟹ 1.60 × 9800 × 1 + 9800 × 1.5 = 1.60 × 9800 × ℎ +  2.5 − ℎ × 6670 ⟹ ℎ = 1.52𝑚  



:    11.                                 AB                                                          3m.  

 

                                                1m     B 

                                        hC 

 d=4m 

 

                                                                   A  

                          A 

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:     

𝐹 = 𝛾ℎ𝑐𝐴  , ℎ𝑐 = 2 + 1 = 3𝑚  , 𝐴 = 𝑏 𝑑 = 3 × 4 = 12𝑚2   𝐹 = 9800 × 3 × 12 = 353160𝑁      

𝑦𝑝 = 𝑦𝑐 +
𝐼𝑐
𝐴𝑦𝑐

  ,   𝑦𝑐 = ℎ𝑐 = 3m                     , 𝐼𝑐 =
𝑏𝑑3

12
=

3 × 43

12
= 16 𝑚4  

𝑦𝑝 = 3 +
16

12 × 3
= 3.444𝑚 =  ℎ𝑝                            



:    10.                                 h                                6670N/m3.  

 

                                                             Oil         water 1.5m 

 h 

                     Liquid, S=1.60 1m 

                                        b a  

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:  𝑝𝑎 = 𝑝𝑏   

⟹ 1.60 × 9800 × 1 + 9800 × 1.5 = 1.60 × 9800 × ℎ +  2.5 − ℎ × 6670 ⟹ ℎ = 1.52𝑚  


