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Dimensions, Units, and their Conversion 
 

1.1Units and Dimensions 

The most two commonly used systems of units: 

•SI, System International units. 

•AE, American Engineering system units. 

 

Dimensions and units are classified to: 

•Fundamental (basic) dimensions/units: It can be measured independently and are sufficient to describe essential 

physical quantities (meter, kilogram, second, Kelvin, mole, .. etc). 

•Derived dimensions/units: It can be developed in terms of the fundamental dimensions/units (joule, newton, watt, 

.. etc). 

 









Questions 
 1. What does ms mean? 
 means millisecond. 
 2. What does (m) (s) or m.s ? 
 means meter seconds. 
Note: 1 Mm  is not 1mm. 
3. Which of the following best represents the force needed to lift a heavy 

suitcase: 
       a. 25 N 
       b. 25 kN 
       c. 250 N 
       d. 250 kN 
 
4. A watt is: 
       a.  One joule per second 
       b. equal to 1 (kg)(m2)/s2     

          c. the unit for all types of power 
       d. all of the above 
       e. none of the above 
 

 5. Is kg/s a basic or derived unit in SI? 
 Derived  unit.     

 
 
           
          
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



6. Classify the following units as correct or incorrect units in 
the SI system: 
a. nm 
b. °K 
c. sec 
d. N/mm 
e. kJ/(s)(m3)  
(a), (d), (e) are correct 



Operations with Units1.2  

 

 

 





Solution 
(a)-(e) yes 
(g)-(j) no 

The dimensions are not the same 

 Solution 
1. 101 cm 
2. 9 ft 
3. 1.5 m 
4. 8 (ft)(lb) 



1.3 Conversion of Units and Conversion Factors 

 

 
Example 1.2: 

Solution 

or 

Note: 



Example 1.3: 



Example 1.4: 
A semiconductor is ZnS with a particle diameter of 1.8 nm, convert this value 
to (a) dm (decimeters), (b) in (inches).  

Pound mass (lbm) and pound force (lbf) 



In SI system in which the unit of force is defined to be the Newton (N) when 1kg is 

accelerated at 1 m/s2, a conversion factor C= 1 N/(kg)(m)/s2 must be introduced to have the 

force be 1 N:  



AE SI  

Ibf N F 

Ibm kg m 



Solution 
Potential Energy = P.E= m g h 



Yes 

Lbf is force and lbm is mass, and the dimensions are different 

The unit is not legal in SI. 

5. 

1 lbf in the AE system of units, yes, no 

6. 

1000 kg 



7.  

Solution 



Solution 
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Conversion Factors 








