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. Which of the spaces Sym, Psym, Skw, Orth™ are linear subspaces of Lin?

Justify. Evaluate if the matrices (20)
1 10 1 01 0 00
110/, loool, o1 1],
0 00 1 01 0 11

constitute a basis for Sym. If not, then give a ‘canonical’ basis for Sym.

. Using the representation W = |w|(r ® ¢ — q ® r), where {w/|w]|,q,r} (20)
form an orthonormal basis, find the axial vector of Q"W Q, where Q is a
proper orthogonal tensor.

. Let {ey, e, €3} be the usual canonical basis for i?, and {a, b, c} be a set of (25)
vectors.

(a) Show that

a; a2 as
et®@a+e@b+es@®c= |by by b3
C1 C2 C3

(b) Using the above result, show that
detla®@x+bQ@y+c® z|=la,b,c|z,y, 2.

(c) If {e1,eq, e3} and {ey/, es, €3} are two sets of orthonormal bases, show
that

Q=erQe +erRQes+ ey R es,

is a proper orthogonal tensor. Also show that e; = Qe;.

. If  is the position vector of a point, and ¢ is the axial vector of (T' —T"), (15)
show that

@ X (V-T)+t dV:/mx (T'n) dS.

\%4 S

(Hint: w; = —%eijkVij.)
. Starting from the relation (20)

T D 0xs Oxs

show that D.J/Dt = J(V-v). (Hint: Use the relation €, (det T') = €11 Ty Tr-)



