
   
Q1 (10 Points): Beam AB is fixed at the rigid walls A, and is subjected to the concentrated force 
P at C and moment M0 at B as shown below. Use the integration method to determine the 
deflection function of the beam. 
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Solution: (1). From the FBD of beam AB, 

 
Σ𝐹𝐹𝑦𝑦:𝐴𝐴𝑦𝑦 = 𝑃𝑃 (1) 

 
Σ𝑀𝑀𝐴𝐴:−𝑀𝑀𝐴𝐴 − 𝑃𝑃𝑃𝑃 + 𝑀𝑀0 = 0 ⇒ 𝑀𝑀𝐴𝐴 = 𝑀𝑀0 − 𝑃𝑃𝑃𝑃 (2) 

 
Geometric BCs: At fixed end A, 𝜃𝜃𝐴𝐴 = 0, 𝑣𝑣𝐴𝐴 = 0. 
 
 
 
Bending moment: 

𝑀𝑀(𝑥𝑥) = 𝑀𝑀𝐴𝐴 + 𝐴𝐴𝑦𝑦𝑥𝑥 = 𝑀𝑀0 − 𝑃𝑃𝑃𝑃 + 𝑃𝑃𝑥𝑥 [0 ≤ 𝑥𝑥 ≤ 𝑃𝑃] (3) 
 

𝑀𝑀(𝑥𝑥) = 𝑀𝑀𝐴𝐴 + 𝐴𝐴𝑦𝑦𝑥𝑥 − 𝑃𝑃(𝑥𝑥 − 𝑃𝑃) = 𝑀𝑀0 [𝑃𝑃 ≤ 𝑥𝑥 ≤ 2𝑃𝑃] (4) 
Slope function: 
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[0 ≤ 𝑥𝑥 ≤ 𝑃𝑃] 

 

⇒ 𝜃𝜃(𝑥𝑥) =
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𝐸𝐸𝐸𝐸
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⇒ 𝜃𝜃𝐶𝐶 = 𝜃𝜃(𝑃𝑃) =
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[𝑃𝑃 ≤ 𝑥𝑥 ≤ 2𝑃𝑃] 
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Deflection function: 
 

𝑣𝑣(𝑥𝑥) = 𝑣𝑣𝐴𝐴 + �𝜃𝜃(𝑥𝑥)𝑑𝑑𝑥𝑥
𝑥𝑥

0

[0 ≤ 𝑥𝑥 ≤ 𝑃𝑃] 
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𝑣𝑣(𝑥𝑥) = 𝑣𝑣𝐶𝐶 + �𝜃𝜃(𝑥𝑥)𝑑𝑑𝑥𝑥
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[𝑃𝑃 ≤ 𝑥𝑥 ≤ 2𝑃𝑃] 

⇒ 𝑣𝑣(𝑥𝑥) =
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