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Ve biwwant force exerted on 4 hot-air ballos (of mverage misslensity Pgas) by the aic it iy
immnersed 0 i siven by Fiy = anbae % where g is the tis-censity of air at gronnd-level, 1 s
the volume of the balloan, y is the height of the balloon above ground-fevel and A is some svaling
constant, The values of goee oo, Vo g, and 5 are all known.

* i} |10 pts) Using mechanies, obtain a diferential equation (in terms of ¥) that describes
the vertical motion of the hot-air halloon. Find the height at which the ballon will he
in eeuilibrinm | g, ).

= h) (10 pts) Entuitively, it scems rensonalde to assume that the balloon §s n stable Fqui-
lihrin at the height found in part o - that i if we displace it Iy a small ;unount. we
should observe & net restorative foree that tries to bring it back to the squilibrivm pesition
Himmni, . Substitute 3 = g F fy into the differential apstion from gurt o to oblain a
new differential equation in terms of displacement from equilibrium () anil show
st for semall dispbacoments from enuilibrium. the balloon reecites simple hasmonic nwtien
Lt wbinds T < Ra b LML L 2L What §s the angnlar
frequency of Lhe resulting oseillation?

* 0} (5 pts) In Ovtober, bundreds of hot-air balloons will Tift-off from Al

LUACENIR 1 AT
[ ihele Lateonat ol otk Tistival o W e cguilibeinn Selghts poadiod Lv this
ballbons vary From balloon to balloon? How will the angular frequency of oscillation sary
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