
:     1 

                           9.8 KN/m3                         13.6                        ,                             

.               

Solution:    𝛾𝑤 = 9.8
𝐾𝑁

𝑚3
, 𝑆𝑤 = 13.6  ,𝜌𝑤 =?  , 𝜌𝑚 = ? , 𝛾𝑚 =?    

𝛾𝑤 = 𝜌𝑤𝑔  ⇒  𝜌𝑤 =
𝛾𝑤
𝑔

=
9.8 × 1000

9.8
= 1000

kg

𝑚3
                         

𝑆 =
𝜌𝑚
𝜌𝑤

 ⇒    𝜌𝑚 = 𝑆𝜌𝑤   ⇒  𝜌𝑚 = 13.6 × 1000 = 13600
𝑘𝑔

𝑚3
                           

𝛾𝑚 = 𝜌𝑚𝑔 = 13600 × 9.8 = 133.4
𝑁

𝑚3
                     



:    .2              2L                        1.6kg.                            

Solution:  𝑉 = 2𝐿 = 2 × 10−3𝑚3 ,      𝑚 = 1.6𝑘𝑔  ,       𝑆 =?     

𝑆 =
𝜌𝑜𝑖𝑙

𝜌𝑤
   , 𝜌𝑜𝑖𝑙 =

𝑚

𝑉
=

1.6

2×10−3 = 800
𝑘𝑔

𝑚3  ⇒ 𝑆 =
800

1000
= 0.8  

                                                                                                                                                                                                  

:    3.          6m3                 52.6KN.                                                      

Solution:  𝑉 = 6𝑚3  , 𝑊 = 52.6 𝐾𝑁 = 52.6 × 103𝑁    ,   𝛾 =?  , 𝜌 =?  , 𝑆 =?  

𝛾 =
𝑊

𝑉
=

52.6 × 103

6
= 8766.66

 𝑁

𝑚3
                

 𝛾 = 𝜌𝑔  ⇒   𝜌 =
𝛾

𝑔
=

8766 .66

9.8
= 894.557

𝑘𝑔

𝑚3                    

𝑆 =
𝜌𝑜𝑖𝑙
𝜌𝑤

=
894.557

1000
= 0.894                  



:    .4                            5m3      40KN.                                                           ,  

Solution:  𝑉 = 5𝑚3  , 𝑊 = 40 × 103𝑁      , 𝜌 =?  ,    𝑉𝑆 =? ,     𝑆 =?  

𝛾 =
𝑊

𝑉
=

40 × 103

5
=

800𝑁

𝑚3
 , 𝛾 = 𝜌𝑔  ⇒   𝜌 =

𝛾

𝑔
=

8000

9.8
=

816.32𝑘𝑔

𝑚3
                     

𝑉𝑆 =
𝑉

𝑚
=

1

𝜌
=

1

816.32
= 1.22 ×

10−3𝑚3

𝑘𝑔
             , 𝑆 =

𝜌𝑓
𝜌𝑤

=
816.32

1000
= 0.816                  



:    5..           2ft3                                 124.8 Lbm                        slug                    

.                                      , 

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:   𝑉 = 2𝑓𝑡3  ,𝑚 = 124.8 𝑙𝑏𝑚  , 𝑚 =? 𝑠𝑙𝑢𝑔  ,𝑚 =? 𝑘𝑔  ,𝜌 =? 
𝑘𝑔

𝑚3
  

∵ 𝑠𝑙𝑢𝑔 = 32.2𝑙𝑏𝑚   ⟹𝑚 = 124.8 𝑙𝑏𝑚 ×
𝑠𝑙𝑢𝑔

32.2𝑙𝑏𝑚   
= 3.876 𝑠𝑙𝑢𝑔               

∵ 𝑘𝑔 = 2.204 𝑙𝑏𝑚   ⟹𝑚 = 124.8 𝑙𝑏𝑚 ×
𝑘𝑔

2.204𝑙𝑏𝑚   
= 56.624 𝑘𝑔                                

 1𝑚 = 3.28𝑓𝑡 ⟹  𝜌 =
𝑚

𝑉
=

56.624 𝑘𝑔

2𝑓𝑡3
×

3.283𝑓𝑡3

𝑚3
= 999.06

𝑘𝑔

𝑚3
                               



:    .6                                  1.25cm                       14 poises                             

                           2.5m/s.  

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:   𝑑𝑦 = 1.25𝑐𝑚 = 0.0125𝑚  ,𝑑𝑣 = 2.5𝑚 𝑠   , 𝜇 = 14 𝑝𝑜𝑖𝑠𝑒𝑠 = 1.4𝑝𝑎. 𝑠  , 𝜏 =? 

   𝜇 =
𝜏
𝑑𝑣

𝑑𝑦

⟹     𝜏 = 𝜇
𝑑𝑣

𝑑𝑦
= 1.4 ×

2.5

0.0125
= 280

𝑁

𝑚2  
                   



:    7. (                    80N (                     ) 2.152𝑓𝑡2                                         ) 

 (0.0063 
𝑙𝑏 .𝑠

𝑓𝑡 2. )                    (                    )  

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:  𝐹 = 80𝑁  ,∵ 𝑚2 = 2.152𝑓𝑡2 ⟹  𝐴 = 2.152𝑓𝑡2 ×
𝑚2

10.76𝑓𝑡2
= 0.2𝑚2  ,                

∵ 𝑝𝑎. 𝑠 = 0.0063
𝑙𝑏. 𝑠

𝑓𝑡2
 ⟹   𝜇 = 0.0063 

𝑙𝑏. 𝑠

𝑓𝑡2
×

𝑝𝑎. 𝑠

0.021
𝑙𝑏. 𝑠
𝑓𝑡2

= 0.3 𝑝𝑎. 𝑠  ,
𝑑𝑣

𝑑𝑦
=? 

𝜇 =
𝜏

𝑑𝑣
𝑑𝑦

⟹ τ = μ
𝑑𝑣

𝑑𝑦
  ⟹          

𝑑𝑣

𝑑𝑦
=
𝜏

𝜇
=

𝐹
𝐴
𝜇

=

80
0.2
0.3

=
400

0.3
= 1333.3

1

𝑠
                   



:    8.                        0.12m        o.4mm                               1mm        0.5m/s 

                   1.9N                                                                                             , 

            980kg/m3 . 

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:   𝑙 = 0.12𝑚  , 𝑏 = 0.4𝑚𝑚 = 0.4 × 10−3𝑚  ,𝑑𝑦 = 1𝑚𝑚 = 1 × 10−3𝑚  ,

𝑑𝑣 = 0.5𝑚 𝑠   , 𝜌 = 980
𝑘𝑔

𝑚3
 , 𝐹 = 1.9𝑁 , 𝜇 =?  , 𝜗 =? 

𝜇 =
𝜏

𝑑𝑣
𝑑𝑦

= 𝜏
𝑑𝑦

𝑑𝑣
=
𝐹 𝑑𝑦

𝐴 𝑑𝑣
=

1.9 × 1 × 10−3

0.4 × 10−3 × 0.12 × 0.5
= 79.16  

𝑁

𝑚2
. 𝑆                         

ϑ =
𝜇

𝜌
=

79.16

980
= 0.08

𝑚2

𝑠
                        



:    9.                 ( 3.5cm )                                        (1.6 × 10−2𝑁)               , 

.       

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:   𝑑 = 3.5𝑐𝑚 = 3.5 × 10−2𝑚    , 𝑟 =
𝑑

2
=

3.5 × 10−2

2
= 1.75 × 10−2𝑚  , 

 𝐹 = 1.6 × 10−2𝑁 , 𝜎 =?   

𝜎 =
𝐹

𝐿
=

𝐹

2𝜋𝑟
=

1.6 × 10−2

2𝜋 × 1.75 × 10−2
= 0.145

𝑁

𝑚
                       



:    10.                4cm            13 pa.                                                    ,  

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:   𝑑 = 4𝑐𝑚 = 0.04𝑚 ,∵ 𝑚 = 3.28𝑓𝑡 ⟹ 𝑑 = 0.1312𝑓𝑡 , 𝑟 =
𝑑

2
=

0.1312

2
= 0.0656𝑓𝑡    ,∵ 𝑝𝑠𝑖 = 6900𝑝𝑎 ⟹  𝑃 = 13𝑝𝑎 = 1.88 × 10−3 𝑝𝑠𝑖 ,𝜎 =? 

𝑃 =
2𝜎

𝑟
   ⇒  𝜎 =

𝑟𝑃

2
=

0.0656 × 1.88 × 10−3

2
= 6.166 × 10−5  𝑙𝑏 𝑓𝑡                   



:    11.                                       0.1mm                             0.072 N/m . 

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏: 𝜎 = 0.072
𝑁

𝑚
 ,   𝑑 = 0.1𝑚𝑚 = 1 × 10−4𝑚 ⟹ 𝑟 =

𝑑

2
= 0.5 × 10−4 , ℎ =? 

ℎ =
2𝜎 cos𝜃

𝛾𝑟
=

2𝜎

𝛾𝑟
   , 𝛾 = 𝜌𝑔 = 1000 × 9.8 = 9800 

𝑁

𝑚3
 

ℎ =
2 × 0.072

9800 ×
= 0.293𝑚 = 293𝑚𝑚                 

:    15.                      0.2mm                              1.37gm/cm3                           

2cm                                      , 27dyne/cm2.  

𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏: 𝑟 = 0.2𝑚𝑚 = 0.02𝑐𝑚  ,𝜌 = 1.37
𝑔𝑚

𝑐𝑚3
  , ℎ = 2𝑐𝑚 ,𝜎 = 27

𝑑𝑦𝑛𝑒

𝑐𝑚2
,   𝜃 =?  

ℎ =
2𝜎 cos𝜃

𝛾𝑟
  ⟹   𝑐𝑜𝑠 𝜃 =

ℎ 𝛾𝑟

2𝜎
=  

ℎ𝜌𝑔𝑟

2𝜎
  

𝑐𝑜𝑠 𝜃 =
2 × 1.37 × 9.8 × 0.02

2 × 27
= 0.995 ⟹   𝜃 = cos−1 0.995 = 5.73𝑜   


