75. We use momentum conservation choosing +x forward and recognizing that the initial momentum is zero.
We analyze this from the point of view of an observer at rest on the ice.

(a)

If v1and2 is the speed of the stones, then the speeds are related by v1and2 + Vboat = Vrel. Thus,
with mq = 2my and M = 12msy, we obtain

0 = (mi+ma)(—viand2) + Mupoat
(2m2 + m2) <_Urel + Uboat) + 12m2vboat

=  —3MaUrel + 15MaVhoat

which yields vpoat = %vrel = 0.2000vy¢1.

Using v1 + v, = Urel , We find — as a result of the first throw — the boat’s speed:

0 = mi(~vi)+ (M +m2)viou
= 2mgy (*'Urel + vllooat ) + (12m2 + m2) U{)oat

/
=  —2MaUrel + 15MaVp g at

which yields v{)oat = % Vrel = 0.133vre1. Then, using ve + Uphoat = Urel, We consider the second
throw:
(M + m2) v{)oat = m2 (_UQ ) + vaoat
2
(].ng + m2) (1_5 Urcl) = ma2 (7vro1 + Uboat) + 12m2vboat
26
1_5 MoUrel = —M2Ue] + 13m2vboat

which yields Uboat = 795 Vrel & 0.21030re.

Finally, using ve + v{.; = Vrel, we find — as a result of the first throw — the boat’s speed:

0 = my(—v2) + (M 4 m1) vioy
= m2 (71}1‘61 + Ul,ooat ) + (12m2 + 2m2) U{)oat
= —Mave + 15mav)

which yields v{mat = 1—15 Vrel & 0.0673v,¢1. Then, using v; 4+ Vhoat = Vrel, We consider the second
throw:

(M + ml) v{)oat = m (_vl ) + vaoat
1
(12m2 + 2m2) (1_5 Urel) = 2m2 (7vrel + Uboat) + 12m2vboat
14
1_5 MoUrel = —2M2Vrel + 14M2Vhoat

which yields Uboat = 2 Vrel & 0.20950;c.
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