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(5) Bernoulli-Euler beam elements must have 1C  interelement continuity because second derivatives 
(curvatures u ) appear in the TPE functional, giving a variational index of m = 2. For a 1D element this is 
verified if the transverse displacement u  and the slope u  are continuous at the end nodes. But a 3-node beam 
element, with the given shape functions defining  u  , would have only 1 2 3,   and u u u  as degrees of freedom, 

missing 1 1 2 2 and u u    . This guarantees only C0 continuity. Thus this choice would be unsuitable for 
constructing a Bernoulli-Euler beam element. (8 pts) 
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A "rigid body mode" in this context is a a vector  of equal temperatures at each node. 
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0 because a constant temperature state produces no heat fluxes: the gradients are zero. 

This is analogous to the definition of rigid body mode in structures.
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