
Describing Physical 

Quantities

Chapter 4



UNITS

 Metric system

 cgs system: cm, gram, second

 SI system (Systeme Internationale d’Unites)

 American engineering system

 Based on cultural definitions from British history

 e.g. a yard

• the length from the king’s nose

to the tip of his middle finger 

on his fully-extended right arm



UNITS



Conversion Factors



Conversion Factors



Conversion Factors

1 ft = 12 in,   28 in = ? ft

28 in 1 ft

12 in
=  2.333 ft



Moles

 One mole = Avogadro’s number of particles     

(6.02 x 1023)

 Molecular weight (MW) of H2O

 gmol (gram-mole)

 18 g water = 1 gmol water

 lbmol (pound-mole)

 18 lbm water = 1 lbmol

2(1.01) + 16.00 = 18.02

H O



Symbols

 m = mass

 mA = mass of “A”

 n = the number of moles

 nA = the number of moles of “A”

 MWA = molecular weight of “A”



Combined Units



Force & Defined Units

 Newton’s 2nd law

F = m a

 Weight

Fweight = m g

 lbm “pound-mass”

 lbf “pound-force”



Pressure & Defined Units

 Pressure

 Force exerted per area

 psi

“pound per square inch”



Symbols

 Density

 Flow rate

 mass flow rate 

 molar flow rate

 volumetric flow rate

 

m
r =

V



Mixture Composition

 Mole Concentration of A

 Mass Fraction of A

 Mole Fraction of A

A
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Mole Fraction & Mass Fraction

2

8
= .25

4

10
= .40

A

A

B

B

B B

B
B

mA = 2 mB

 Mole Fraction of A = 2/8 = 0.25

 Mass Fraction of A = 4/10 = 0.4



Mixture Composition

 Mass Percent of A 

(commonly expressed as wt%)

= 100

 Mole Percent of A

= 100 



Dimensional Consistency

 Terms that are added together (or subtracted) 

must have the same units.

Q = ab + c2

 Exponents must be unitless.

 The units in the term ab/c must all cancel out to 

leave no units.

y = x ab/c


