DENSITY

These questions involve calculations with the density formula:
Density = Mass / Volume

You will also need formulae for volumes of different solids, in particular:

Volume of a cylinder  =  π r2 l



Volume of a sphere 4 π r3 











           3

Data: Note, density values are given in kg m-3, so you will need to convert to SI units.





Material
   Density / kg m-3 
Glass 


2500
Aluminium 

2700 

Steel 


7700 

Gold 


19300
          the densest element →
Osmium 

22500 
Balsa Wood 

150 

 at 0°C and 1 atmosphere →
Air


1.29 
          at 100°C and I atmosphere →
Air


0.95 
             at 4°C and 1 atmosphere →
Water


1000 
         at 100°C and 1 atmosphere → 
Water 


958 

Straightforward Questions

1.
An aluminium cylinder has a radius of 4 cm and a height of 10 cm. Calculate its volume and its mass.
2.
a.
A cube of edge 8 cm is made from balsa wood. Calculate its volume and its mass.

b.
Calculate the mass of a similar cube made from osmium. 
c.
Divide mass (b) by mass (a). What should this equal? Does it? 
d. 
A third similar cube has a mass of 1.28 kg. Calculate its density. From what 
     might it be made?

3.
The nucleus of an iron atom is spherical and has a radius of 4.6 x 10-15 m; the mass of the nucleus is 9.5 x 10-26 kg. Calculate the density of the nuclear material.

Harder Questions
4.
A steel rod of diameter 15 mm has a mass of 544 g. Calculate the length of the rod.

5.
One litre (10-3 m3) of water is heated from 4°C to 100°C at constant pressure.  Calculate the new volume.
6.
A living room measures 4 m wide x 7 m long x 3 m high.  Estimate the mass of air in the room on a warm day. (NB. Estimate means make as good an approximate calculation as you can, stating any assumptions you need to make.)

Much Harder Questions
7.
A porous metal cube of side 100 mm is made from metal of density 8000 kg m-3 and has a mass of 7.2 kg. Calculate the volume of the pores in the metal, assuming you can ignore the mass of the trapped air.
8.
An alloy made from osmium and gold has a density of 20200 kg m-3. Calculate the percentage by volume of gold in the alloy.
