
                 

 Units and Dimensions 

                                                              .                                                     

.                    

                                          2kg                           2000gm                           

                         1kg=1000gm. 

 

                   Physical quantities 

       –       :                                                                                      –        –         

–              –.                                                                                     

:                               

 :             (           Mass)  (         Length)  (         Time) (                     M, L , T . ) 

            :                                                                                    . 

 



 

   :             

               SIU     :–          –(       M K S system                                                  )– 

     –(       C G S system.) 

      :                –(       –       F P S.) 

 

                           

       (                      ISU) (                         FPS) 

(       Mass) (         Kg)     (slug)               (Lbm ) 

                 

(Length) 
(    M)     foot( ft ) 

(      Time) (      S)       ( S ) 

 

 



                               

       
                      

(SIU) 
(                         FPS) 

           
 
( m

2
)     

 
 ( ft

2
 ) 

         
 
( m

3
)    

 
  (ft

3
 ) 

      /        =         Kg/m
3 

Slug/ ft
3

     lbm/ft
3
) ) 

      (      N) lb 

      /     =       N/m
2

)      (   Lb/ft
2
) )) /          

 
 

 



                            Dimensions of physical quantities: 

                                                                   Mass        Length        Time                

(                         M(        )L(        )T.                                          ) 

                                        

                                         

           
=   ρ          ρ =

M

L3
= ML−3 

            
=   v                v =

L

T
= LT−1 

                   
=   a           a =

LT−1

T
= LT−2 

      (F)        = ×          F = M × LT−2 = MLT−2
 

      (W)       = ×          W = MLT−2 × L = ML2T−2 

         
=  pr         Pr =

ML2T−2

T
= ML2T−3

 

            
=  P        P =

MLT−2

L2
= ML−1T−2 

 



 

:                         

                                                                                                               

                                                               : 

𝑡 = 2𝜋 
𝑑

𝑔
 

                                                    2π                                                                 

.              

:                     

 
L

LT−2 =  T2 = T                                           

.                                                                              



                                                               : 

                                      

      T  Sec , min , hr Sec , min , hr 

      L ft , in , mil m , cm , mm , km 

       M Slug , Lbm kg , gm   

      F lb N , Kgw 

            

𝑠𝑙𝑢𝑔 = 32.2𝑙𝑏𝑚  N  81.9KgW  

𝑙𝑏 = 𝑠𝑙𝑢𝑔.
𝑓𝑡

𝑠𝑒𝑐2
 2Sec

m
KgN 

 

:       

  .                                        

 KgW :                                        

 lbm                     :                    



:                         

 -                4𝑖𝑛          𝑚𝑚 

4in ×
2.5𝑐𝑚

𝑖𝑛
×

10𝑚𝑚

𝑐𝑚
=  4 × 2.5 × 10 𝑚𝑚 = 100𝑚𝑚 ⟹   4𝑖𝑛 = 100𝑚𝑚 

 

 -                10m          in 

10𝑚 ×
100𝑐𝑚

𝑚
×

𝑖𝑛

2.5𝑐𝑚
=  

10 × 100 × 1

2.5
 𝑖𝑛 = 400𝑖𝑛  ⟹    10𝑚 = 400𝑖𝑛  

 

 

 -           120
𝑘𝑚

ℎ𝑟
     

𝑚

𝑠
  

 

 

120𝑘𝑚

ℎ𝑟
×

103𝑚

𝑘𝑚
×

ℎ𝑟

60𝑚𝑖𝑛
×
𝑚𝑖𝑛

60𝑠
=  

120 × 103 × 1

1 × 60 × 60
 
𝑚

𝑠
= 33.3

𝑚

𝑠
⟹ 120

𝑘𝑚

ℎ𝑟
= 33.3

𝑚

𝑠
   



:                        

     :                                                         ( 𝐸 =
1

2
𝑚𝑣2)  

:     

                            J                              

𝐽 = 𝑁 𝑚 = 𝑘𝑔.
𝑚

𝑠2
.𝑚 = 𝑘𝑔.

𝑚2

𝑠2
 ⇒ 𝑀 

𝐿

𝑇
 

2

⟹𝑀 𝐿𝑇−1 2 

:                                                    

𝑚𝑣2 = 𝑘𝑔.  
𝑚

𝑠
 

2

 ⇒ 𝑀 
𝐿

𝑇
 

2

⇒ 𝑀 𝐿𝑇−1 2  

.                                                                          

                                           :      



     :                                         𝑥 = 𝑥𝑜 + 𝑣𝑜𝑡 +
1

2
𝑎𝑡2 .                     

                        :    𝑚 ⇒   𝐿  

 :            

𝑥𝑜 + 𝑣𝑜𝑡 +
1

2
𝑎𝑡2    ⇒   𝐿 +  

𝐿

𝑇
 𝑇 +  𝐿𝑇−2  𝑇 2 

:         )              (                                                            

𝐿 = 𝐿  ,  
𝐿

𝑇
 𝑇 = 𝐿  ,  𝐿𝑇−2  𝑇 2 = 𝐿 

 



     :                                                                    ( 𝜇 =
𝜏
𝑑𝑣

𝑑𝑦

)  

:     

                                          
𝑁

𝑚2
. 𝑆                              

𝑁

𝑚2
. 𝑆 = 𝑘𝑔.

𝑚

𝑠2
. 𝑆.

1

𝑚2
=

𝑘𝑔

𝑆.𝑚
 ⇒

𝑀

𝑇𝐿
⟹ 𝑀𝑇−1𝐿−1 

:                                                              

𝜇 =
𝜏

𝑑𝑣
𝑑𝑦

=

𝑁
𝑚2

1
𝑆

 ⇒
𝑁

𝑚2
. 𝑆 ⇒  

𝑀𝐿
𝑇2

𝐿2
.𝑇 =

𝑀

𝑇𝐿
= 𝑀𝑇−1𝐿−1 

                                                                          .           

 


