CS 230, Quiz 6

Solutions

You will have 20 minutes to complete this quiz. No books, notes, or other aids are permitted.

You are given these formulas from class:

X; =X+T; V; =V+wXr; r; = Rr; uww=uxw uwlw=wxu
*_*T T Ak Ak
m:Zmi I:Zmiriri I:Zmiriri p:Zmivi L:Zrixmivi
R=w'R X=Vv p=f L=71 4 = identity matrix
0=> mr; 0=> m; L=1Iw p=mv wu” =d(u"u) - uu’
i i

Problem 1 (1 points)

The total kinetic energy of a rigid body is just the total energy of its parts,
1
E= Z —MmM;V;-Vj.
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Derive a formula for E that depends only on the state of the rigid body (x, R, v, w, m, I, p, L).

E= Z %mivi Vv

1
:Zimi(v+wxri)~(v+wxri)

1 1
=DMV VM- (W) + 3 omi(w xry) - (wx i)
5 5 5
1 1
= 2(Zmi)v~v+v- (w x Zmiri) t3 S mi(riTw) (v w)
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1 1
= 5mv-v+v~(w x0) + QwT(ZmirfrfT)w
i

1
=-mv-v+-wllw
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