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Answer the following questions: 
Question one (5 marks) 

Prove that: Fext > Fret & Vext < Vret 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question two (10 marks) 
The shown graph gives the pump input 
horsepower (hp), and pump output flow 
(gpm) as a function of Pump speed, for 
pressure level of 3000 psi. The 
volumetric displacement of the pump is 
6 in3/rev. 
i- Calculate the volumetric efficiency at 

the pressure level, at input power of 
100 hp.    

ii- Calculate the mechanical efficiency 
at the pressure level, at 2000 rpm.  

 
 
 

 
 
 
 

 



Question three (5 marks) 
Write down the words that represent each of the following: 
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