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Answer the following questions: 
Question one (5 marks) 

Prove that: Fext > Fret & Vext < Vret 

 

 
Then Vext < Vret 
 

 

 
Then Fext > Fret 
 
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.  

 
i-volumetric Efficiency= QA/Qth 
Qth =VDxRPM    &    VD=6 in3/rev 
 
From the graph at 100 hp: 
RPM =2050 
QA = 51 gpm= 51x3.78x10-3/60 = 0.0032  m3/s 
Qth =6x2050x(2.54x10-2)3/60=  0.0033 m3/s 
volumetric Efficiency =0.0032/0.0033=0.9696 

 



ii- From the graph at 2000 RPM: 
hp = 98 hp 
Qth =6x2000x(2.54x10-2)3/60=     0.00327 m3/s 
Mechanical Efficiency =Px Qth / hp =3000x0.0689x105x0.00327/98x746 
            =  0.9245          
Question three (5 marks) 
Write down the words that represent each of the following: 
 

 
 
Single-Acting Hydraulic Cylinder 
 
 

 
 
 

 

 

 Piston Pump 
 
 
 
 

Variable Displacement Vane Pump 
 
 
 

 
 
 
 
 
 
 
 

Telescopic cylinder
Swash Plate Design Axial Piston Pump 
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