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Consider a toy train consisting of an engine and a car. Assume that the train only  

travels in one dimension (along the track). The mass of the engine and the car will be 

represented by M1 and M2, respectively and Engine is moving with a Force F1 and Car 

F2 respectively. Furthermore, the engine and car are connected via a spring with  

stiffness k. Determine the following: 

a. Free Body Diagram.

b. Write force equation of the system.

c. Determine Transfer Function of the system with F1 as input and X1 as output.

d. Draw block-diagram of the complete system.

e. Build Simulink Model of the system using differential equations and plot displacement (X1) of the

engine after applying step input as F1.
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