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LAB  2

Density is a physical characteristic of matter.  It is very fundamental and when a chemist is trying to identify a material, the density is one of the first characteristics of the unknown that a chemist will measure.

Density doesn’t depend on the amount of material present.  The density of a drop of water will be the same as a gallon of water.  This type of property that is not dependent on the amount of material is called an intrinsic property.  Color is another example of an intrinsic property.

Density is determined by the ratio between the mass of the object and the volume that it takes up.  If two objects take up the same amount of space (volume) and one of them weighs more than the other, then it will be denser than the other.

Density has a formula of :   Density = mass/volume
(mass divided by volume)
You need to get used to the idea that chemists always are using symbols in equations. The abbreviations are usually straight forward, but sometimes you just have to know them.

To determine the density of the object you need to find the mass and the volume.  The mass will be very straightforward to find as we will be using scales to determine the mass.  The volume will be a little more difficult to determine.  If the object is what is called a regular shape, i.e. a cube, sphere, etc.  Then we can measure the object and use a math formula to determine the volume such as volume of a cube = the side cubed.  If the object is an irregular shape, then a good way to determine the volume is to use the concept of water displacement.  Water displacement is done with a graduated cylinder and water.   First you take a cylinder and add some water.  Record the amount of water.  When this is done add the object that you wish to find the volume of.  The difference between the final volume and the original volume is the volume of the object.   If the material is a liquid, then you can just take the volume from a graduated cylinder.

In this lab, you will be determining the density of objects.  These will either be located in the bin or in a central area.  Some of the objects are solid, some can be liquids.  You must include all of the data required in the data table.  

DATA TABLE # 1

	OBJECT
	MASS
	VOLUME
	METHOD
	DENSITY

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


DATA TABLE # 2
	OBJECT
	OBSERVED DENSITY FROM TABLE # 1
	ACTUAL DENSITY OF MATERIAL
	PERCENT ERROR IN CALCULATION

	
	
	
	

	
	
	
	

	
	
	
	


This lab is not that difficult to get accurate answers. Part of the lab grade will be based on the accuracy of your density calculations.

QUESTIONS

1.  What is unique about the rubber stopper that would make it difficult (but not impossible) to determine the volume of it through a mathematical equation ?

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

2.  What is the relationship between density and whether an object will float or sink in a liquid ?  
.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

3.  What did you have to do to insure accuracy when you found the volume of the cork ?
.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

4.  What could be possible drawbacks of using the water displacement method on a ping-pong ball assuming that we had a graduated cylinder big enough ?
.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

5.  In the room is a ‘density cylinder’.   Describe what you are seeing in the tube.   Make  any predictions that you can about the objects in the tube; either quantitative or qualitative.
.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

6.
Remember that your lab requires a separate sheet for each of the following:

· sources of error
· percent error.  This needs to be done even though the results are also summarized on the DATA TABLE # 2
· summary
· lab notes
Refer to the GENERAL LAB PAGES if you have any questions about the order or the format of the lab.
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PRELAB QUESTIONS

1
If an object weighs 40 grams and takes up 5 ml.  What is its density ?

2
If an object weighs 40 grams and its density is 6 grams / ml, then what is 

its volume ?

3
A cube is 2 cm on a side.   If it has a mass of 100 grams, then what is its density ?

4 
Describe why the density of a ton of lead is equal to the density of a gram of lead.

.______________________________________________________________________

.______________________________________________________________________

._____________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

LAB 2 – Density

Teacher guide.
Materials for each bin  (probably 4 each)

· Density objects (wood, stoppers, corks, etc.)

· Rulers

· Graduated Cylinders (100 ml)

· Graduated Cylinders (10 ml)

· 150 beaker to transfer liquids

· disposable pipettes

Materials for the class

· Scales

· Density column
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