Name: ____________________
Block: ____


Notes: Density (4.7/4.9)
[image: image1.wmf]V

m

D

=

Density
- density: the mass of a substance per unit volume of the substance


- typical units are g/cm3 (solids) or g/mL (liquids)
- the formula for calculating density is 
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- distilled water has a density of 1.00 g/mL, which means that every mL of distilled water has a mass of 1.00 g
- birch wood has a density of 0.66 g/cm3 (in other words 0.66 g/mL) which means that every cubic cm of birch wood has a mass of 0.66 g
- if the density of object A is less than that of object B, then A will float on top of B

- eg. birch wood will float when placed in water since its density (0.66 g/cm3) is less than that of water (1.00 g/mL)

- if the density of object A is more than that of object B, then A will sink in B

- eg. a piece of iron will sink in water since its density (7.87 g/cm3) is more than that of water (1.00 g/mL)

- eg. if water (D = 1.00 g/mL), rubbing alcohol (D = 0.79 g/mL) and vegetable oil (D = 0.92 g/mL) were all placed in a container, what would you expect to occur? Why?
The rubbing alcohol would form a top layer since it’s the least dense and would therefore float on top of the other substances. The vegetable oil would form a middle layer since it would sink below the alcohol but float on the water. The water would form a bottom layer since it has the highest density so would sink in the other substances.
- eg. A block of fir measures 10 cm by 8 cm by 3 cm. If its mass is 144 g, find the density of the wood.

V = L x W x H = 10 x 8 x 3 = 240 cm3
D = m / V = 144 / 240 = 0.6 g/cm3
- eg. A liquid has a mass of 150 g. If its density if 0.95 g/mL, find the volume of the liquid.


Using density triangle, V = m / D = 150 / 0.95 = 157.9 mL
- eg. A liquid has a volume of 1.25 L.  Its density is 1.25 g/mL. Find the mass of the liquid.


Using density triangle, m = D x V  but must change L to mL first to match units for density.

1.25 L x 1000 = 1250 mL    so   m = D x V = 1.25 x 1250 = 1563 g or 1.563 kg
- solids usually have greater densities than liquids, which usually have greater densities than gases
- KMT: particles in a solid are tightly packed together therefore there are more in a given volume than there are in a liquid having the same volume

- exceptions: liquid mercury is more dense than many solids; at some temperatures, liquid water is more dense than solid ice (water is densest at 4 °C)
- as you increase the temperature of a substance, its density decreases  eg. lava lamp
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