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1. (25%)   Making use of the laws of transformation for Cartesian tensors, prove the orthonormal condi-
tion that 

ik j k i ja a δ=  
 
 
 
 
 

2. (25%)   Using index notation, prove the identity 
 

(P × Q)⋅(Q × R) × (R ×P) = (P ⋅Q× R)2  
 
 
 
 
 

3. (25%)   Using index notation, prove the identity 
 

2( ( ) ( ) +∇× × + ⋅∇ + ∇⋅ +∇ ∇⋅ = ∇× ∇× +∇ ⋅∇ + ∇⋅AA B) (A )B ( A)B A A (B A B)A) (  
 
 
 
 
 

4. (25%)   The rotation from the  Cartesian coordinate system to the  Cartesian coor-
dinate system is defined by the rotation matrix 

1 2 3O y y y 1 2 3Oy y y′ ′ ′

 
 

0.48 0.6 0.64
0.36 0.8 0.48
0.8 0 0.6
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 If iA  ⇒ (4, −7, − 4) and iB′  ⇒ (−3, 4, 12), determine iA′  and iB . 
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