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1. Let W ∈ Skw. Determine if the set {I,W ,W 2} is linearly dependent or linearly indepen- (20)
dent.

2. Let a and b be two vectors . (15)

(a) Find the axial vector of b⊗ a− a⊗ b in terms of a and b.

(b) Using the above result, find the necessary and sufficient conditions for b⊗a = a⊗ b.

3. Find a relation between (25)

u⊗ (v×w) + v⊗ (w× u) +w⊗ (u× v)

and [u,v,w] I. (Hint: Consider the tensor T = u⊗e1+v⊗e2+w⊗e3, where {e1, e2, e3}
is the canonical basis). Using this relation that you have found, find a relation between
[u× v,v×w,w× u] and [u,v,w].

4. Let φ(T ) = det(eT ) and G(T ) = cof T for T invertible. Find Dφ(T )[U ], ∂φ/∂T and (20)
DG(T )[U ].

5. Let F denote the deformation gradient. If T (X) and τ (x) are related by (20)

T (X) := τ (x)F ,

then find a relation between F [∇X × T (X)] and ∇x× τ (x)

Some relevant formulae

εpqr(detT ) = εijkTipTjqTkr = εijkTpiTqjTrk.

W = |w| (r⊗ q − q⊗ r), (w/ |w| , q, r orthonormal),

Wij = −εijkwk,

wi = −1

2
εijkWjk,

eT = I + T +
1

2!
T 2 + · · · ,

(∇× T )ij = εirs
∂Tjs
∂xr

D(detT )[U ] = cof T : U ,

(cof T )ij =
1

2
εimnεjpqTmpTnq,

[u,v,w] [p, q, r] = det [u⊗ p+ v⊗ q +w⊗ r] .


