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Homework #4 Solutions 
Problem 1: For a cantilever beam shown below: 

 

Use the method of moment-area to calculate the vertical displacement at point B, assuming the EI is constant 
along the beam. 

Solution: 

(1) Draw the moment diagram: 

 

(2) Calculate the deflection at point B: 

 

  



Problem 2 For a cantilever beam shown below: 

 
(1) Use the method of moment-area to calculate the vertical displacement at point B, assuming the EI is constant 
along the beam. 

(2) Based on the results of (1), calculate the reaction force at point B for the following propped-cantilever beam, 
assuming the EI is constant along the beam: 

 

Solution: 

(1) Draw the moment diagram: 

 

Calculate the deflection at point B: 

 

(2) The propped-cantilever beam can be decomposed by the following two simple beams: 



 

For the first beam, we can use the principle of superposition based on the solution in (1). Now, we are dealing 
with the second one: 

Draw the moment diagram with unknown reaction force RB: 

 
Calculate the deflection at B: 

 

Because the real structure will have zero deflection at point B, thus: 

 

 

 

  



Problem 3 For a simple supported beam shown below: 

 

(1) Use the method of moment-area to calculate the rotation at point A. 

(2) Use the method of moment-area to calculate the vertical deflection at mid-span. 

Solution: 

(1) Draw the moment diagram: 

 
Calculate the rotation at A (note: the rotation at mid span will be 0 due to symmetry): 

 

(2) Calculate the deflection at mid span: 

 

 



 

According to geometry: 

 


