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Dimensions and units :  

There are two system of dimensions : 

SI  & U.S. 

Quantity   SI U.S. 
Mass  Kg Slug 
Length  m Ft 
Time s S 
Force  N Ib 

Conversions : 

1 ft 0. 3048 m 
Pound mass 0.4536 Kg 
slug 14.59 kg 
Ib  4.448 N 
Example : 

50 Ibm  50 * 0.4536 22.68 Kg 
122 ft 122 * 0.3048 37.1856 m 
719 slug  719 * 14 .59 10490.21 Kg 
59 ib 59 * 4.448 262.432 N  
3.5 m  3.5 * ( 𝟏

𝟎.𝟑𝟎𝟒𝟓
) 11.4829 ft 

10 kg 10 * ( 𝟏

𝟎.𝟒𝟓𝟑𝟔
) 22.0459 ibm  

 

Properties of fluid s :-  

Properties Low unit 
SI U.S. 

Density 𝝆 =   
𝑴

𝑽  
 

𝑲𝒈

𝒎𝟑
 

𝒔𝒍𝒖𝒈

𝒇𝒕 𝟑
 

Specific weight 𝜸 =  
𝒘

𝒗
 

 

𝑵

𝒎𝟑
 

𝒊𝒃

𝒇𝒕 𝟑
 

Specific volume Vs = 𝟏
𝝆
 

 

𝒎𝟑 

𝑲𝒈
 

𝒇𝒕 𝟑

𝒔𝒍𝒖𝒈
 

Specific gravity 𝑺 =  
𝝆

𝝆
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Example  

1- Mass = 1200 kg  , volume = 0.925 m3  find  weight W , Density 𝒑  , specific 

weight 𝜸  , specific gravity S 

𝑤 = 𝑚 ∗ 𝑔   = 1200 ∗ 9.81 = 11770 𝑁  

𝜌 =  
𝑚

𝑣   
 =   

1200

0.952 
 =   1261  

𝐾𝑔

𝑚 3
  

𝛾 =  
𝑤

𝑣
 =   

11.77

0.952
  = 12.36 

𝐾𝑛

𝑚 3 
 

𝑆 =  
𝜌

𝜌
 =   

12.36

9.81
  = 1.26 

2- Force = 100 N  , accelerate = 0,2 𝒎
𝒔𝟐

  ,find  mass in kg and slug 

𝑓 = 𝑚 ∗ 𝑎    

100 = 𝑚 ∗ 0.2    

𝑚 = 500  𝑘𝑔  

500

14.59
= 34.3 𝑠𝑙𝑢𝑔   

3- Weight  = 100 ib , find weight in N , mass in Kg and accelerate in                   ( 

m/s2 ) , if net force 50 ib 

𝑤 = 𝑚 ∗ 𝑔   = 100 ∗ 4.448 = 444.8 𝑁 

𝑓 = 𝑤 = 𝑚 ∗ 𝑎   444.8 = 𝑚 ∗ 9.81     

𝑚 = 45.34  𝑘𝑔    =    
45.34

14.59
= 3.108 𝑠𝑙𝑢𝑔   

𝑓 = 𝑚 ∗ 𝑎     50 = 3.108 ∗ 𝑎     

𝑎 = 16.09 
𝑓𝑡

𝑠2
  =     16 ∗ 09 ∗   0.3048  = 4.904

𝑚

𝑠2
  

4- Volume  = 200 ft3 ,  weight = 10520 ib  find  Density 𝒑  , specific weight 𝜸  , 

specific gravity S 

𝛾 =  
𝑤

𝑣
 =   

10520

200
  = 52.6 

𝑖𝑏

𝑓𝑡3 
 

𝜌 =  
𝛾

𝑔    
 =   

52.6

32.2
 =  1.63 

𝑠𝑙𝑢𝑔

𝑓𝑡  3
  

𝑆 =  
𝜌

𝜌
 =   

52.6

62.4
  = 0.843  


