Density

Density:  the mass of an object per unit volume
Density =  mass
                volume
D   =  m
         V
Mass:  How do we measure mass?
Electronic balance (solid)


Units – grams (g)
Volume:  How do we measure volume?  Graduated Cylinder - liquid


Units – mL or cm3
	Type of Object
	Method to determine volume

	Small irregular shape
	water displacement
( graduated cylinder

	Large irregular shape
	water displacement
( overflow can

	Regular shaped solid
	calculate mathematically
( using formulas



Preferred Units for Density:   g   or   g 
                             

         cm3      mL  

Density can be used to identify a substance because every substance has a specific density.
For example:   

water


1.0 g/mL

or  1.0 g/cm3
gold


19.3 g/mL

or  19.3 g/cm3
lead


11.3 g/mL

or  11.3 g/cm3

Sample Problems:

1.
A "gold" chain has a mass of 29.8 g and a volume of 2.64 mL.

Determine whether the chain is gold.  Use the GUESS method.
Given:


m = 29.8g

Unknown:

D = ?

V = 2.64 mL


Equation:
D = m



Sentence:

V
Substitution:   = 29.8 g
2.64 mL
= 11.3 g/mL
2.
Iron has a density of 7.90 g/cm3.  If a piece of iron occupies a space of 25 cm3, what is the mass of this piece of iron?

G:

m = ?
U:

D = 7.90 g/cm3
V = 25 cm3

E:
m = D x V




S:

S:          = 7.90 g/cm3 x 25 cm3
= 197.5 g
3.
Nickel has a density of 8.9 g/cm3.  What is the volume of 500 g of nickel?

G:

m = 500 g
U:

D = 8.9 g/cm3
V = ?

E:

V = m



S:

D
S:


   = 500 g
8.9 g/cm3
= 56 cm3
4.
An irregularly shaped stone was lowered into a graduated cylinder holding a volume of water equal to 2.0 mL.  The height of the water rose to 7.0 mL.  If the mass of the stone was 25 g, what was its density?

G:

m = 25 g
U:

D = ?
V = 7.0 mL – 2.0 mL = 5.0 mL

E:

D = m



S:

V
S:


   = 25 g
5.0 mL
= 5 g/mL
5.  A sample of iron has the dimensions of 2.0 cm X 3 cm X 2 cm.  If the mass of this rectangular shaped object is 94 g, what is the density of the iron?
G:

m = 94 g
U:

D = ?
V = l x w x h = 2.0 cm X 3 cm X 2 cm = 12 cm3

E:

D = m



S:

V
S:


   = 94 g
12 cm3
= 7.8 g/cm3
Name:  _________________________


Date:  ______________
DENSITY PROBLEMS

Answer all questions on a separate sheet of paper, and show all your work.

1. If you have a mineral sample with a volume of 4 mL and a mass of 20 grams, what is the density?  

2. An object has a mass of 7 grams and a total volume of 18 mL.  What is the density of this object?  Will it sink or float in water?  Note:  the density of water is 1.0 g/mL

3. Gasoline has a density of 0.69 g/mL.  What is the mass of 1000 mL of gasoline? 

4. A block of dimensions 4 cm by 3 cm by 2 cm has a mass of 8.88 g.  Calculate its density.

Remember:  Volume = length x width x height

5. A beaker has a mass of 200 g.  If 50 mL of a liquid is poured into the beaker, the total mass of beaker and liquid is 239.5 g.  What is the density of the liquid?
6. Iron has a density of 7.9 g/cm3.  If an iron nail has a mass of 1.2 g, then what is the volume of the nail?

7. Ethyl alcohol has a density of 0.8 g/mL.  Would a 100 mL graduated cylinder hold 120 g of ethyl alcohol?
8. The case of the missing crown: Imagine that you are living in Europe in the Middle Ages.  You have been summoned by the King of your land to help in a very important matter.  Someone has stolen the King’s solid gold crown.  The King has issued a proclamation offering a reward of 500 gold coins for the safe return of his crown.  The problem is that the King has received hundreds of crowns – and they all look exactly like the missing crown!  Your job as a brilliant scientist is to find out which crown is the real one.  The chart below shows some data that you have collected on one batch of crowns.  Study the data, then answer the questions.

	Crown #
	Volume (cm3)
	Mass (g)
	Density (g/cm3)

	1
	180
	1890
	

	2
	180
	486
	

	3
	180
	1404
	

	4
	180
	3474
	

	5
	180
	2034
	


a) In the space provided to the right of the data, calculate the densities of the 5 crowns.

b) Based on your calculations, do you think that any of these crowns could be the real one?  Why or why not? (Hint the density of gold is 19.3 g/cm3)
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for water:


1 cm3 = 1 mL = 1 g








Therefore, this chain is not gold because the density is 11.3 g/mL and if it was gold it would be 19.3 g/mL





Therefore, the mass of this piece of iron is 197.5 g





Therefore, the volume of the nickel is 56 cm3





Therefore, the density of the stone was 5 g/mL





Therefore, the density of the rectangular shaped object is 7.8 g/cm3








