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Solution of QUIZ NO. 5  – Sections 02 & 03 
Equilibrium of Rigid Bodies in 2D and 3D.             Wednesday, April 03, ‘02


1. Write the conditions for equilibrium in 2D and 3D problems.

· For a 2D body in the xy-plane:   Fx = 0;  Fy = 0;           Mp = 0.

· For a 3D body, the vector equations are:

RF = 0 (three equations of forces);   RM = 0 ( three equations of moments about the three axes). 



 2.  A 10 m long rigid bar is supported by a spring at B (inclined with 300  to the bar). If the spring is stretched by 4 cm when load P is placed as shown, determine the corresponding magnitude of P.



MA = 0.:  - 400 sin 30 0 (10) + P (3) = 0

P = 400 sin 30 0 (10) / 3 = 666.7 kN.



2. The rigid arm shown is fixed at end A. Under the influence of force F, determine the support reactions at A.

The problem is three dimensional as the bar is in the xy-plane and the load is in the xz-plane. The fixed support will have three forces and three moments. Now using the vector equations:

 RF = 0 and RM = 0:

A + F = 0:  Ax i + Ay j + Az k + ( -20 i + 0 j + 10 k ) = 0.

Ax = 20 kN;  Ay = 0 kN;  Az = -10 kN.
RM = 0:  using moment condition at point A: MA  + r x F = 0;  MA  = - r x F = - 6 i x (-20 i + 0 j + 10 k )


MA = 0 i + 0 j + (60 i x k) = + 60 j kN.m.

Note: The meaning of the + sign in MA can be understood when one considers the effect of the z-component of F that will give a moment  vector directed along the –ve y-axis at point A. The reactions must be in opposite direction to the computed effects of F.
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FS = 100x 4 = 400 kN.
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Name:  

No.:

                                                                                                        Score: 

Note: there will be 10% for neatness of presentation.


