8.9 (a)

(p1—c)” 3
R=[pi—c pa—c ps—c]|(p2—c)T IZ(Pz’—C)(Pi—C)T
(ps — )T 1
and hence,
3
I=> [llpi —cll’1 = (p; —c)(pi —¢)"] =tr(R)1 - R, (141)

which is indeed, according to eq.(3.136), the moment of inertia of a set of three punctual unit
masses placed at the three given points, with respect to the centroid C' of the given points.

(b) Upon differentiation of eq.(141), we have

dt

j= 4 (tr(R)1 —R) = % (tr(PPT)1 — PPT)
J = tr(PPT)1 + tr(PPT)1 — PP — PP”

From eq.(8.16), tr(PPT) = 0, which implies that tr(PPT) = 0. Moreover, it is apparent that
P=0P, PT=P7Q"=-PTQ

and hence,

J=—-prPP” + PPTQ
Therefore, .
J=ROQ-OQOR (142)

(¢) Now, upon differentiation of eq.(142), we have

J= % (PP"Q - QPP")

=PPTQ +PPTQ +PPTQ — QPPT — QPPT — QPPT
=QPPTQ + PPTQTQ + PPTQ — QPPT — QOQPP” — QPPTQ"
= QRQ - RQ? + RQ - OR — O°R + QRN

J=ROQ - OR - Q’R - RQ? + 20RO

8.10 The moment n; of the force f about the three given points {P;}3 can be expressed as
n=n+(p;—c)xf=mn;—n=(p;—c) xf (143)

The moment about the centroid C' can be determined from eq. (143)

> (mi—n)=) (pi—c)xf (144)

Moreover, eq. (144) can be written in the form M = —Fp where F = CPM(f). Upon application of
Theorem A.1,
—vect(M) = Df = f = —D "~ 'vect(M)
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