
Quiz 8 – 1:30 class - SOLUTION

Q1 – We use the following equation in our beam deflection 
calculations with the integration method:
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What are the origins of this equation? This equation 
originates from the Euler-Bernoulli hypothesis that plane 
sections on the beam cross-section remain plane and 
perpendicular to the neutral plane:  𝑀 = 𝐸𝐼/𝜌.
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Q2 – We also use the following equation in our beam 
deflection calculations with the integration method:
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What are the origins of this equation? This equation 
originates from fundamental calculus for the derivative of a 
function in terms of single independent variable: θ	 ≈
	𝑡𝑎𝑛𝜃 = %&
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Q3 – Consider the beam shown below:

𝑣 0 = 0	 ; 	 𝑧𝑒𝑟𝑜	𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡	𝑎𝑡	𝑙𝑒𝑓𝑡	𝑒𝑛𝑑
𝑀 0 = 0	 ; 	 𝑛𝑜	𝑎𝑝𝑝𝑙𝑖𝑒𝑑/𝑟𝑒𝑎𝑐𝑡𝑖𝑣𝑒	𝑐𝑜𝑢𝑝𝑙𝑒	𝑎𝑡	𝑙𝑒𝑓𝑡	𝑒𝑛𝑑

𝑣 𝑎 = 0	 ; 	 𝑧𝑒𝑟𝑜	𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡	𝑎𝑡	𝑟𝑜𝑙𝑙𝑒𝑟

𝑉 2𝑎 = 0	 ; 	 𝑛𝑜	𝑎𝑝𝑝𝑙𝑖𝑒𝑑	𝑜𝑟	𝑟𝑒𝑎𝑐𝑡𝑖𝑣𝑣𝑒	𝑓𝑜𝑟𝑐𝑒	𝑎𝑡	𝑟𝑖𝑔ℎ𝑡	𝑒𝑛𝑑
𝜃 2𝑎 = 0	 ; 	 𝑧𝑒𝑟𝑜	𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛	𝑎𝑡	𝑟𝑖𝑔ℎ𝑡	𝑒𝑛𝑑


