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Density
Mass, volume, displacement and floating

Name Class Date

FORMULA AND DATA (20 °C)

ρ = m / V · m = ρV · V = m / ρ · 1 mL = 1 cm³ · 1 g/cm³ = 1000 kg/m³

Densities (g/cm³): ethanol 0.789 · oil 0.92 · water 0.998 · honey 1.42 · aluminium 2.70

titanium 4.51 · iron 7.87 · copper 8.96 · lead 11.3 · gold 19.3

Show units on every quantity in every step.

A. The idea

1. Define density in words, give its formula and state two units in which it is commonly

measured.

B. Calculating density

2. Calculate the density of: (a) a sample of mass 96.0 g and volume 12.0 cm³ (b) a liquid of

mass 2.50 kg and volume 0.500 L, in g/mL.

3. A metal cube has sides of 3.00 cm and a mass of 241 g. (a) Calculate its density. (b) Which

metal in the data box is it most likely to be? (c) Calculate the percent error compared with

that metal.
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4. The water in a measuring cylinder rises from 30.0 mL to 45.2 mL when a piece of metal of

mass 68.4 g is lowered in. Find the volume and density of the metal, and identify it.

C. Using density

5. Oil, water and honey are poured into a tall jar and left to settle. (a) Sketch the order of the

layers. (b) A plastic bead with a density of 1.10 g/cm³ is dropped in. Where does it come to

rest? Explain.

6. Calculate: (a) the mass of 200. mL of ethanol (b) the volume of 1.00 kg of lead, in cm³.

D. Replicate measurements

7. A student measures the density of a metal five times: 2.68, 2.71, 2.69, 2.72 and 2.70 g/cm³.

(a) Calculate the mean and the sample standard deviation. (b) Report the result. (c)

Comment on its accuracy and precision if the metal is aluminium.
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E. Challenge

8. A “gold” crown has a mass of 1.50 kg. When submerged, it displaces 93.0 mL of water. (a)

Calculate its density in g/cm³ and in kg/m³. (b) Is the crown pure gold? Explain.
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