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2. A passenger car has front and rear suspensions composed of identical four spring 
dashpot shock absorbers, one for each wheel. The weight of the car is 1900kg and the 
initial sag (shortening of the spring by the weight) of the shock absorber is 14cm.  
 

(1) Find the spring constant of the shock absorber. 

(2) In lecture 4, we defined the damping ratio  2 km  , where   is the 

damping coefficient which is measured in a unit of kg/s and sometimes denoted 
by c in other text books. It was defined that the damping is critical if the damping 
ratio 1  . For most of passenger cars the shock absorbers are designed under- 
damped to have a typical value of 0.56  . Find the damping coefficient of this 
passenger car. 
 

 
3. Here we will see the energy absorption characteristics of the above shock absorber.   
 

(1) Consider an elongation displacement cycle of the shock absorber as shown below. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 

(1.1) Draw the force - displacement diagram for the force applied to the spring 
during the displacement cycle. Mark the corresponding points of A, B, C, 
D and E on the drawing. What is the work dissipated during this cycle? 

(1.2) Draw the force - displacement diagram for the force applied to the dashpot 
during the displacement cycle. Mark the corresponding points of A, B, C, 
D and E on the drawing. What is the work dissipated during this cycle? 

(1.3) Draw the force - displacement diagram for the force applied to the whole 
shock absorber during the displacement cycle. Mark the corresponding 
points of A, B, C, D and E on the drawing. What is the work dissipated 
during this cycle? 

 
(2) Consider an elongation displacement cycle of the shock absorber   sinx t C t

as shown below. Here 1 inchC   and the time t  is measured in second. 
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