16. The density of ice is 917 kg/m3, and the density of seawater is 1025 kg/m3. A swimming
polar bear climbs onto a piece of floating ice that has a volume of 5.2 m3. What is the weight
of the heaviest bear that the ice can support without sinking completely beneath the water?

C Bear >

Sea Ice
Water
Draw free body diagrams for both bear and ice
NBear [ Blce | NBear
C BED Ice
WBear } che

Sum of forces on the bear gives
z FBeary = Npear — Wgear = Mpeardy = 0

Npear = Whear
Sum of forces on the ice gives

D Ficey =B = Npear — Wice = Mycetty = 0
B = Npear + Wice = Wpear + Wice
B = Wpgear + Wice = Pruia9Vice
Wgear = Priuia9Vice = Wice

Weight of the ice can be found from
Wice = Prce9Vice

Wgear = pfluidgVIce —Wiee = pfluidgVIce —Prce9Vice = (pfluid - plce)gvlce
k k
Wgear = (pfluid - pIce)gVIce = (1025 g/mS —-917 g/m3) (9' 80 m/sz) (5.2 mg)

Wpear = (108 kg/mg) (9.80 ™/ ;) (5.2m3) = 5504 N

Wgoar = 5500 N
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