
Solution 1.15 
 
This is a problem in dimensional analysis, covered in detail in Chapter 5.  Use the symbols for 
dimensions suggested with Eq. (1.2): M for mass, L for length, T for time, F for force, 
 
           {H}= {L},       {ρ} = {M/L3},       {g} = {L/T 2},       {p} = {F/L2}  =  {M/(LT 2)}        
 
where the change in pressure dimensions uses Newton’s law, {F} = {ML/T2}.  We see that we 
can cancel mass by dividing density by pressure: 
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We can eliminate time by multiplying by {g}: {(ρ/p)(g)} = {(T 2/L2)(L/T 2)}  =  {L-1}.  Finally, 
we can eliminate length by multiplying by the height {H}: 
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Thus the desired dimensionless group is  ρgH/p,  or its inverse, p/ρgH.           Answer (a) 
 
(b)  You might remember from physics, or other study, that the barometer formula is  
p ≈ ρgH.  Thus this dimensionless group has a value of approximately 1.0, or unity.      
  Answer (b) 
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