ME243: Assignment 5 Due: 24/9/15

1. Show that a material area element dS, remains unchanged in area if
and only if F' = Q, where Q € Orth™.

2. Show that
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3. Consider the following deformations corresponding to pure extension,
rigid body motion, and pure shear, respectively:

I = (1 + E)Xl; To = (1 — VE)XQ; T3 — (1 — VE)Xg,
= Q)X +af(t),
T = X1 + ’}/XQ, To = XQ, T3 = X3.
Evaluate the tensors, F, C, B, E, E. Which of the deformations are

volume preserving? Evaluate the small strain tensor ((Vu+(Vu)?)/2)
for the rigid body motion case. Is it zero?

4. Show that

(h)e=3+2(11)E,
(I)e =3+ 4(I1)E + 4(15)E,
() e =1+4+2(11)g +4(L)E + 8(13)E.



