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1. (10 pts)  Making use of the laws of transformation for 
first-order Cartesian tensors, prove the orthonormal 
condition 

δ=j i ji k ka a  
 

2. (10 pts)  Making use of the laws of transformation for 
second-order Cartesian tensors, prove that the trace of 
the stress tensor at point P of a machine is an invariant 
under rotations of the coordinate axes at point P; i.e., 

 

σ σ=ii i i'  
3. (10 pts)  Using index notation, prove identity 
 

( ) ( ) ( ) ( ) ( ) ( ) 0× ⋅ × + × ⋅ × + × ⋅ × =A B C D B C A D C A B D  
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