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 CE 201-012
Solution of QUIZ NO. 4 [Take-home] – Sections 02 & 03 
Force-couple systems; Distributed forces             Wednesday, March 27, ‘02


 1.   Explain why is a couple considered a free vector.




M0 = r1 x F + r2 x (-F) = (r1 –  r2) x F = r* x F

This means that Moment of couple does not depend on location of point o. It depends only on vector r*.



 2.  The bar shown is subjected to a couple-force system. If each one of the 20 kN forces is inclined with 600 to the x-axis, determine the equivalent force-couple system at support point O.


M0 = 30 (3) + 20 sin 60 0 (2)

      = 90 + 20 (3)1/2 = 124.64 kN   clockwise.


 3.  The rigid arm shown is subjected to the force linear distribution shown below. The linear load   starts from x= 1 m and ends at x= 6 m. Determine the equivalent force and its location measured from point p.

FR = ∫  w(x’) dx’ =  ∫  [20/5] x’ dx’ = 2 [x’]2         = 50 kN.
It can be shown that integration from x’  = 0 to 5 that FR = 50 kN and x*  = 5 x 2/3. Then the distance of FR  from p is Xp  = x* +1 = 13/3 m. The location is determined using the principle of moments.
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FR = 20 x 5 / 2  = 50 kN 
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Note: there will be 10% for neatness of presentation.


