Buoyancy Quiz Answer Key
Key Equations
[image: _{\text{buoy}}= \rho_{\text{water}} g V_{\text{displaced}} && \text{Archimedes' principle}]
[image: _{\text{buoy}}= \rho_{\text{water}} g V_{\text{displaced}} && \text{Archimedes' principle}]  = 1000 kg/m3
1. If a person with a lot of fat will be much more buoyant than a very skinny and bony person, what can you deduce about the density of fat molecules?
Fat must be less dense than bones
2. What would be the buoyant force on a child if she displaced 60-kg of water?
FB = 600N
3. What must be the volume of displaced water from question 2?
V = F/ρg = 600 N / 1000kg/m3 • 10m/s2 = 0.006 m3 = 0.006 Liters
4. Say you had an empty boat of negligent mass with volume 14 m3 floating in a pool of chocolate.  If the chocolate has a density of 1200 kg/m3, what mass of water could be placed inside it for the boat not to sink?
mg = (1200 kg/m3)(10m/s2)(14m3),  m = 16,800 kg
5. Draw a free body diagram for a 2-kg doll with density 800 kg/m3 being held three quarters of the way submerged in a pool.

[image: ]
Buoyant force upwards is greater than gravitational force downwards.
Image Source: http://www.clipartheaven.com/show/clipart/kids_stuff/toys/rag_doll_1-gif.html


6. You put a 1 by 1 square foot bucket of mystery liquid on a floating raft.  Is it possible for the bucket to displace more than 1 by 1 square foot of water?  Explain why or why not.
Yes – the volume of displaced water depends on the mass of the bucket.  Thus if the bucket is very massive, it can displace more water even without being larger.
7. If 1-kg of ice floats in water, what must be true about the displaced water?
It must have a tiny volume (1/1000 m3), because water must be more dense than ice.
8. What is the volume of water displaced by the ice cube in question 7?
Vw = 0.001 m3
9. If the ice cube from question 7 were now submerged in a mystery liquid and displaced a new amount of 8 cm3, what must be the density of the liquid?
1 kg/0.000512 m3 = 1,953.1 kg/m3
10. Your close friend gave you a golden ring and wants you to test if it is 100% gold or if it is fake.  You know the density of gold is 19.3 g/cm3.  Describe in detail an experiment you could do to discover if it were truly gold.
[bookmark: _GoBack]Measure the mass of the gold ring using a scale.  Then put a cup of water full to the brim above a bowl or scale.  Using a graduated cylinder, measure the exact amount of water is displaced (or pushed over the edge of the cup) when you drop the ring inside.  This is the volume of the ring. Weight this water and calculate the mass of the gold ring. Mg = ρVg.  If it is exactly what you measured on the scale, it is 100% gold.
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