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1. (20%) Making use of the laws of transformation for Cartesian tensors, prove the orthonormal condi-
tion that

akiakj:é}j

2. (20%) Using index notation, prove the identity
(DxE)-(ExF)x(FxD)=(D-ExF)’

3. (20%) Using index notation, prove the identity
(AxB)x(CxD)=B(A-CxD)-A(B-CxD)=C(A-BxD)-D(A-BxC)

4. (20%) The rotation from the Oy, y,y, Cartesian coordinate system to the Oy, y,y, Cartesian coor-
dinate system is defined by the rotation matrix

1/3 -2/3 2/3
a;|=| 213 2/3 13
—2/3 1/3 2/3

If A'=(6,9,-3)and B, = (3, 9, —6), determine A, and B;.

5. (20%) Derive the transformation laws for first-order tensors:
- oX' - ox!

Al=—A] b) Ai=—A,
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