boat float?

How does @
\When you puta boat in water,
boat (Wegoat) pushes down on the water and
displaces it. The water pushes up on the boat
with a buoyant force (Fg) equal to the weight of
the water displaced (D). \f the weight of the
displaced water (B) equals the dry weight of the
boat (Waea)s the boat will float!

the weight of the

Float Your Boat N
1. Choose?3 boat design 0 provide structural integrity. S T : M
2. Build 2 hull with a piece of aluminum foil or another material of choice. . Yy .11
3. Bdd20 marbles to your boat and weigh it while dryon 2 scale (Weoat)- Record this value. UNITED STATES NAVAL ACADEMY
4. Filla large bow! or tank with @ spout up to the brim with water. Add marbles
5. Record the weight of an empty container and set it under the spout of the bowl.
6. Place your boat on the water and arrange the 20 marbles inside carefully for palance.
Water that spills over will be captured by the adjacent container.
7. Omnce the spilling stops, weigh the container with the displaced water and record.
8. Calculate the weight of the d'\sp\aced water alone by cubtracting the weight of the
container. This value is called the displacement (D).
»  How does A compare to Wopoat*
9. Usethe formula to calculate the submerged volume of the boat (V). Bowl with spout p—
10. Repeat the experiment using different hull designs or numbers of marbles container
5  Whatisthe relationship between A and Wpoat® F — A _
5 Whatisthe relationship petween V and B? Archimedes prirs B - pgv
% Whatis the maximum displacement (Bax) YOU above. F, is thl’;nbclple S
can achieve without sinking your boat? P is the density ofl::y ant force, A isTf?g:mat'Ca“y using th
ggmty in ft/s?, and \C/n:r in lb-s/ft4, g is tf/fp/acﬁ’ment of wafeformula
Krchimedes pPrinciple ot 8= 32 f/s?ang a0 suberpe voZ,f,,fo;Z o water n s
ewrij ate _ e ship i
more marbles, tp:tten s V= A/(pg).r' 0 =1.94 'b-sz/ftél,Sh#)ilsnf];t:n.nSlz
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NAVY NOTES
Most Naval su -
rface shi
. ps are supported on t
fydrostat I\f\,zlilyy.] I.n other words, they float b::ed\il;/a;[er'
ght in water, as described by Archi : a(j'ng
imedes

rinciple. A Nimi f

. imitz Class ai i

P ' \ ircraft carrier displa

97,000 tons of seawater when full (Navy Fapct CFi(:l"eS a2b001uGt
’ )'
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Acceleration due to gravity (g) is 32 ft/s?
Density of freshwater (p) is 1.94 lb-s?/ft*

Boat 1

Weight of boat with marbles, W, (Ibs)

Weight of empty container (lbs)

Weight of displaced water and container (lbs)
Weight of displaced water (a.k.a. displacement), A (lbs)

Magnitude of buoyant force, F; (Ib)

Submerged volume of boat, V (ft3)

Boat 2

Boat 3
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