
MMAE 530 Advanced Mechanics of Solids 
 
Midterm Exam Formula Sheet 
 

1. Coordinate Transformation (Change of Basis),  jiij eeQ    and  ijjkik QQ   

      For Vectors,  jiji uQu   

           For Two-Tensors,  kljlikij QQ    

           For Three-Tensors,  lmnknjmilijk QQQ    

           For Four-Tensors,  mnpqlqkpjnimijkl CQQQQC   

2. Deformation Mapping,  )()( jiiii xuxxx    

3. Deformation Gradient Tensor Components,  ijji
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4. Lagrangian (Green’s) Strain Tensor,  )(
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5. Lagrangian Strain in Direction n̂ ,  jijinn nEnE ˆˆ  

6. Stretch in Direction n̂ ,  2
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7. Small Strain Tensor Components,  )(
2

1
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8. Extensional Strain in Direction n̂ ,  jijinn nn ˆˆ    

9. Shear Strain Between the Directions n̂ and t̂ ,  jiji
nt
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10. Compatibility in 3-D,  0,,,,  ikjljlikijklklij   

11. Compatibility in 2-D (plane strain),  02 12,1211,2222,11    

12. Stress Tensor Components,  jiij    

13. Traction components,  jiji nt   

14. Equilibrium,  0,  iijij ab   where bi is body force, and ai is acceleration (in rotational motion 

radial inertia is rwar
2  where w is angular velocity, r is distance from the axis of rotation) 

15. Constitutive Relation,  klijklij C    

16. Linear Isotropic Stress-Strain Relation,  ijijkkij  2  

17. Linear Isotropic Strain-Stress Relation,   ijkkijij E
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Good Luck, 
Murat Vural 

18. Volumetric Strain (Dilatation),  kkd
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19. Pressure,  
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20. Principal Values (Eigenvalues) of Tensor A ,  det 0)(  ijijijij AA   

21. Invariants of Tensor A ,  (single subscripted quantities stands for eigenvalues of tensor A ) 
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22. Deviatoric Stress Tensor Components,  ij
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23. Deviatoric Strain Tensor Components,  ij
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24. ijij eS 2 ,  dKp  ,  Bulk Modulus  
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25. Lame’s Constants,  
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26. Transformation of Stress Tensor Components Between Two Coordinates (2-D) 
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27. Principal Stresses (2-D) 
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28. Maximum Shear Stress (2-D) 
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29. Stresses on Octahedral Planes 
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