DENSITY

Density is the amount of mass in a certain unit volume of a substance (i.e. Density tells us how much mass is crowded into a certain space.)

Density = 
mass

or   

D = m



Volume


      V

Density is measured in g/cm3.

Density can be a quantitative or qualitative physical property.  

Ex.  Quantitative

       The density of water is 1.0 g/cm3.

       Qualitative

       Cooking oil is less dense than water.

DENSITY CALCULATIONS

For all calculations you are to use the GRASP method found on page 604.

Densities for common elements and compounds are given on pages 564-567.  Example 1:  A softball has a mass of 360 g and a volume of 270 cm3.  Find its density.

GIVEN:

Mass, m = 360 g

Volume, V = 270 cm3
REQUIRED:

Density, D, in g/cm3
ANALYSIS:  

Use the formula D = m/V, which gives density in g/cm3.

SOLUTION:

D = m
      V

D = 360 g
      270 cm3
D = 1.33 g/cm3

PARAPHRASE:

The density of the softball is 1.33 g/cm3.

Example 2:  The density of nickel is 8.9 g/cm3.  What is the volume of 500 g of nickel?

GIVEN:  

D = 8.9 g/cm3

M = 500 g

REQUIRED:

Volume, V, in cm3
ANALYSIS:

Rearrange your density formula to solve for V.  

V = m

      D

SOLUTION:

V = m
      D

V = 500 g

      8.9 g/cm3
V = 56 cm3
PARAPHRASE:

A 500 g sample of nickel has a volume of 56 cm3.

Example 3:  What is the mass, in kilograms, of a 1.0 m3 block of iron?

GIVEN:

V = 1.0 m3

D = 7.9 g/cm3
REQUIRED: 


Mass, m, in kg

Density, D, in kg/m3
ANALYSIS:

Note:  Units do not match!  Convert volume from m3 to cm3.  This will allow you to calculate the mass in grams.  

Rearrange the formula D = m to solve for m.





  V

SOLUTION:

Conversion of volume from m3 to cm3
1 m3 can be rewritten as 1m x 1m x 1m.

1 m = 100 cm.

Therefore 1 m3 can be rewritten as 100cm x 100 cm x 100 cm or 1 000 000 cm3.

Calculation of mass

m = DV

   = 7.9 g/cm3 x 1 000 000 cm3
   = 7 900 000 g or 7900 kg

PARAPHRASE:

The mass of 1.0 m3 of iron is 7900 kg.  

DENSITY

PRACTICE:

1) Find the missing quantity in each of the following density problems, given any two of mass, volume and density.  Show the appropriate formula and units.

a) mass = 40 g;  volume = 2 mL

b) mass = 8 kg;  density = 2 kg/L

c) density = 5 kg/m3; mass = 400 kg


NOTE:  1 mL = 1 cm3

   1 L   = 1 m3 


2) What is the mass of a piece of silver measuring 10cm x 10cm x 10cm?  The density of silver is 10.5 g/cm3. (Hint:  Find volume first.)

3) An unknown metal has a volume of 20cm3 and a mass of 54g.  Use the table provided and calculations to guess the likely identity of the unknown metal.

	Substance
	Density

	
	    kg/m3                          g/cm3

	Gold
	 19300                  19.3

	silver
	 10500                  10.5

	aluminum
	   2700                   2.7

	Ice
	     920                   0.92 

	birch 
	     660                   0.66

	Distilled water
	    1000                   1.0


4) What is the mass of a block of wood if its density is 0.75 g/cm3 and it has a volume 10 cm3?

