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PHY-120
Density and Buoyancy - Homework

1. A 7.7 kg piece of metal displaces about 1 L of water when submerged. 
What is its density?

The chart on the right shows some commonly 
accepted values for density.
What type of metal could it be?

2.  Which is denser, Silver, Gold or Platinum?

What will have a larger buoyant force,
1 kg of Silver or 1 kg of Platinum?

3.  Which materials on the list floats in water? Is it a metal?

4.  An ice cube measures 10 cm on a side, and floats in water. One cm extends above water level. If 
you shaved off the 1-cm part, how many cm of the remaining ice would extend above water level?

5. A cube of a material that weighs 5 kg and is three times denser than water is placed underwater.  
Does it float? What is the volume of the cube? What is the buoyant force?

6. A cube of a material that weighs 5 kg and is one third the density of water is held underwater.  Does 
it float? What is the volume of the cube? What is the buoyant force?

.

Material Density (kg/L)
Aluminum 2.7
Brass 8.5
Cast iron 7.0
Copper 8.9
Gold 19.3
Iron 7.8
Lead 11.3
Lithium 0.5
Mercury 13.5
Nickel 8.9
Platinum 21.4
Plutonium 19.8
Silver 10.5

7.7
Steel 7.8
Tin 7.3
Water 1.0
Zinc 7.1

Stainless Steel 
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Archimedes is a celebrated scientist of antiquity.  Born in 287 BCE, he made numerous 
discoveries, the most famous of which is Archimedes' principle, as described two centuries after 
his death by a Roman historian:

THE TEN BOOKS ON ARCHITECTURE DE ARCHITECTURA LIBRI DECEM
by Marcus Vitruvius Pollio (c. first century BC)

BOOK IX, INTRODUCTION

In the case of Archimedes, although he made many wonderful discoveries of diverse kinds, 
yet of them all, the following, which I shall relate, seems to have been the result of a 
boundless ingenuity. Hiero, after gaining the royal power in Syracuse, resolved, as a 
consequence of his successful exploits, to place in a certain temple a golden crown which he 
had vowed to the immortal gods. He contracted for its making at a fixed price, and weighed 
out a precise amount of gold to the contractor. At the appointed time the latter delivered to 
the king’s satisfaction an exquisitely finished piece of handiwork, and it appeared that in 
weight the crown corresponded precisely to what the gold had weighed.

But afterwards a charge was made that gold had been abstracted and an equivalent weight of 
silver had been added in the manufacture of the crown. Hiero, thinking it an outrage that he 
had been tricked, and yet not knowing how to detect the theft, requested Archimedes to 
consider the matter. The latter, while the case was still on his mind, happened to go to the 
bath, and on getting into a tub observed that the more his body sank into it the more water 
ran out over the tub. As this pointed out the way to explain the case in question, he jumped 
out of the tub and rushed home naked, crying with a loud voice that he had found what he 
was seeking; for he as he ran he shouted repeatedly in Greek, “Εὕρηκα, εὕρηκα” [= “Eureka,
eureka” = “I have found (it), I have found (it)”].

Taking this as the beginning of his discovery, it is said that he made two masses of the same 
weight as the crown, one of gold and the other of silver. After making them he filled a large 
vessel with water to the very brim, and dropped the mass of silver into it. As much water ran
out as was equal in bulk to that of the silver sunk in the vessel. Then, taking out the mass, he 
poured back the lost quantity of water, using a pint measure, until it was level with the brim 
as it had been before. Thus he found the weight of silver corresponding to a definite quantity
of water. 

After this experiment, he likewise dropped the mass of gold into the full vessel and, on 
taking it out and measuring as before, found that not so much water was lost, but a smaller 
quantity: namely, as much less as a mass of gold lacks in bulk compared to a mass of silver 
of the same weight. Finally, filling the vessel again and dropping the crown itself into the 
same quantity of water, he found that more water ran over the crown than for the mass of 
gold of the same weight. Hence, reasoning from the fact that more water was lost in the case 
of the crown than in that of the mass, he detected the mixing of silver with the gold, and 
made the theft of the contractor perfectly clear.*

In our experiment, we had the benefit of modern scales, well defined units for measuring volume, and 
other tools at our disposal.  It seems that these experiment could have been performed with a simple 
balance and a vessel!

*http://www.math.nyu.edu/~%20crorres/Archimedes/Crown/Vitruvius.html


