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CHAPTER 6 

Fundamental Dimensions and Units  
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Engineering system, made of several 

components 



6-2 

Another engineering system, made 

of several components 
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International System (SI) of units 

• SI is the most common system of units in 

use in the world today 
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Definitions of base units  
• The meter is the length of the path traveled by light in a vacuum 

during a time interval of 1/299,792,458 of a second. 

• The kilogram is the unit of mass; it is equal to the mass of the 
international prototype of the kilogram. 

• The second is the duration of 9,192,631,770 periods of the radiation 
corresponding to the transition between the two hyperfine levels of the 
ground state of the cesium 133 atom. 

• The ampere is that constant current which, if maintained in two 
straight parallel conductors of infinite length, of negligible circular 
cross section, and placed 1 meter apart in a vacuum, would produce 
between these conductors a force equal to 2 X 107 Newtons per meter 
of length. 

• The kelvin, The unit of Kelvin is related to the degree celsius, 
according to K = °C + 273.16. 

• The mole is the amount of substance of a system that contains as 
many elementary entities as there are atoms in 0.012Kg of carbon 12 

• The candela is the luminous intensity, in a given direction, of a source 
that emits monochromatic radiation of frequency 540 x 1012 Hz and 
that has a radiant intensity in that direction of 1/683 W/steradian 
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British gravitational (BG) system 

• Unit of length = foot, 1 ft = 0.3048 m 

• Unit of time = second, s 

• Unit of mass = slug, 1 slug = 14.63 Kg 

• Unit of force = pound, 1 lb (or lbf) = 
4.448N 

• Unit of temperature = fahrenheit (or 
Rankine, in absolute), T(oF) = 9/5 T(oC) + 32 

   and T(oR) = 9/5 T(oK)  
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US customary units 

• Unit of length = foot,  ft 

• Unit of time = second, s 

• Unit of mass = pound, 1 lbm = 0.4536 Kg 

• Unit of force = pound, 1 lb (or lbf) = 
4.448N 

• Unit of temperature = fahrenheit (or 
Rankine, in absolute), T(oF) = 9/5 T(oC) + 32 

   and T(oR) = 9/5 T(oK)  
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Note: unit of electric potential: kg m2/s3A 
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Unit conversion  

• Units are the reference of the 

measurement. Several errors have 

occurred where units were not clearly 

indicated. 

• …By the way, this is why whenever you 

forget putting the units at the answer of a 

problem you end up missing grades! 
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Unit conversion  

Example 6.1:  

• A person who is 6 feet and 1 inch tall and weighs 
185 pound force (Lbf) is driving a car at a speed 
of 65 miles per hour over a distance of 25 miles. 
The outside air temperature is 80°F and has a 
density of 0.0735 pound mass per cubic foot 
(lbm/ft3). Convert all of the values given in this 
example from U.S. Customary Units to SI units.  

 Note: use tables given in the book (1ft=12in; 1ft=0.3048m; 
1lbf=4.448N; 1mile=5280ft; 1lbm=0.453Kg) 
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Example 6.1 - solution 
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Example 6.1 – solution – cont. 
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Dimensional homogeneity 

     When a constant load is applied to a bar of 
constant cross section, as shown in the 
figure, the amount by which the end of the 
bar will deflect can be determined from the 
following relationship: 

 

                 d=PL/(AE) 

Where :  

      d = end deflection of the bar in meter (m) 

      P = applied load in newton (N)  

      A = cross-sectional area of the bar in m2  

      E = modulus of elasticity of the material 

 

• What are the units for modulus of 
elasticity? 
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Dimensional homogeneity – another 

example 
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Numeric Vs Symbolic solutions 
• Determine the load (m2=?) that can be lifted by the 

hydraulic system shown. All of the necessary 
information is shown in the figure  
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Numeric Vs Symbolic solutions 

• Numeric solution: 

– F1= m1g = (100 kg) 
(9.81 m/s2) = 981 N 

– F2= (A2/A1)F1 

 

  

            = 8829N 

– F2 = 8829 N = m2  
(9.81 m/s2)  

– m2 = 900 kg 

 

• Symbolic solution: 
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Significant Figures 
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• Numbers with 3 significant figures: 175, 

25.5, 1.85, 0.00125 

• 1.5 x 103, 0.015 x 105 have 2 sig.fig. 

• 1500.0 has 4 

• 1500 has an undefined number of sig.fig. 

Significant Figures (or digits) 
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Addition and 

subtraction:  

The precision of the result is 

equal to the lowest of all 

numbers.  

Multiplication and 

division:  

The number of significant 

figures is equal to the 

lowest of all numbers. 

Calculations with Significant 

Figures 



6-25 

Examples 

152.47 + 

    3.9 
__________________________ 

156.37 

156.3 

   

Answer has 4 
significant digits 

 

 

132.853 - 

    5 
__________________________ 

127.853 

127 

   

Answer has 3 
significant digits 
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Examples 

152.47 x 

    3.9 
__________________________ 

594.633 

5.9 x 102 

   

Answer has 2 
significant digits 

 

 

152.47 ÷ 

    3.9 
__________________________ 

39.0948717949 

39 

   

Answer has 2 
significant digits 
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Physical laws 

• Based on observation 

• Proven by experiment 

• Examples include: conservation of mass, of 

energy, newton’s laws of motion 

 


