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1. Using indicial notation find an expression for cof W in terms of w. Using this expression (35)
find the eigenvalues of cof W in terms of w.

2. Let (30)
R = e⊗ e + cosα(I − e⊗ e) + sinα(r⊗ q − q⊗ r),

where {e, q, r} forms an orthonormal basis. Determine if R is a rotation, and if it is, find
its axis. Also find (r ·Rr) in terms of α.

3. Let x denote the position vector and t denote time, and let φ(x ·x− ct) be a scalar-valued (35)
function of (x, t) with c being a constant. Find the value of the constant k such that the
following equation is satisfied

∇2φ+ k
∂φ

∂t
=

4(x · x)

c2
∂2φ

∂t2
.

Some relevant formulae

wi = −1

2
εijkWjk,

Wij = −εijkwk,

(cof T )ij =
1

2
εimnεjpqTmpTnq,

I2(T ) =
1

2

[
(trT )2 − trT 2

]
,

detT = εijkTi1Tj2Tk3 = εijkT1iT2jT3k


