8th Grade Adv. Physical Science/Isabell                                 Name:__________________________Date:________Period:____

Density 
Take a look at the two boxes below. Each box has the same volume. If each ball has the same volume, which box would have more mass? Why? 
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The box that has more balls has more mass per unit of volume. This property of matter is called density. The density of a material helps to distinguish it from other materials. Since mass is usually expressed in grams and volume in cubic centimeters, density is expressed in grams/cubic centimeter. 




We can calculate density using the formula: 

Density= Mass/Volume

You can calculate the mass of an object using a triple beam balance or an electronic scale.  You can calculate the volume of a regular shaped solid using the formula V = l x w x h and if it is an irregular shaped solid use the water displacement method.  Volumes of liquids can be measured in a graduated cylinder or a beaker.

When referring to the density of a solid we use g/cm3 or kg/m3.

When referring to the density of a liquid we use g/mL or kg/L.

The density of water is said to be 1g/mL.  If something is less dense than water it will float and if it is denser than water it will sink.

DENSITY LAB

In this activity, you will be dealing with eight cubes of different materials.  Make all your measurements first, and then do your calculations later.  Show all of your work, and be sure to include units!   (Points will be deducted for not showing work or including units)
Part One: Prediction-Make your prediction

If  the object has density greater than 1.0g/cm3, then it will ____________(sink/float) in water.

Part Two: Cubes

1.  Before doing any measurements, place the cubes in order by the estimated  mass.  The cubes should be labeled with a letter.  Using the letters from the cubes, write your order below:

Smallest Mass  ____ <____ <____ <____ <____ <____ <____ <____< ____ Largest Mass

Part Two:  Calculate the Volume, Mass and Density of the Blocks. 

· Blocks A, E and H is already done from “station 4”. Copy the results down. 
Using the triple beam balance, determine the mass of each cube (you should be able to measure to the nearest 0.1 g, or perhaps the nearest 0.05 g).

Data Table 1:

	Description
	Cube
	Mass (g)
	Volume

(cm3)
	Density

(g/cm3)

	Aluminum
	A
	
	
	

	Brass
	B
	
	
	

	Copper
	C
	
	
	

	Steel
	D
	
	
	

	Acrylic
	E
	
	
	

	Polypropylene
	F
	
	
	

	PVC
	G
	
	
	

	Wood (pine)
	H
	
	
	

	Wood (oak)
	I
	
	
	


3. [You’ve already completed this part from station 8 of the previous lab. Use results from 8a for this part] Using a ruler, determine the volume of cubes A.  Be sure to show your work and include units!  Remember V = l x w x h 
Cube A:  side (cm) _______ Calculation (using formula)________________________
4. Are all the cubes the same size? __________  Will they all have the same volume then?  ___________  At your desk: Fill in the Table one with the rest of the volumes.
5. At Your Desk: Determine the Density for the block using the following formula: D = m/V  Fill in Table One.

6. Place the cubes in order from least dense to most dense.  Write your order below:

Least Dense ____ <____  < ____ < ____ < ____ < ____ < ____ < _____< ____Most Dense

7. Do your values match the values on the chart provided by your teacher?  If not, recheck your calculations.

Part Three: Water Trials

The density of water is 1.00 g/cm3. 

1. Predict which of the blocks would sink or float in water

2. Go back to the station. Obtain beaker or measuring cup of water from teacher 

3. Place each block in water to determine if it floats or sinks!

4. Decide if the density is greater than or less than the density of water.

Data Table 2:

	Description
	Cube
	Prediction 

(Sink or Float)
	Observation

(Sink or Float)

	Aluminum
	A
	
	

	Brass
	B
	
	

	Copper
	C
	
	

	Steel
	D
	
	

	Acrylic
	E
	
	

	Polypropylene
	F
	
	

	PVC
	G
	
	

	Wood (pine)
	H
	
	

	Wood (oak)
	I
	
	


Discussion: Write in complete sentences. Answer ALL questions and explain your answer thoroughly. 
	1. How did your prediction compare to the actual result? 



	2. Now I know that any object with density greater than 1.0g/cm3 will ___________in water. 

	3. Which part of the lab was most surprising to you? Explain.(For example, did you think that oak wood would sink?) 



	4. Define density (if you used words like “mass” or “volume”, define those as well). Then, draw & label a picture of the cube with the lowest density and the cube with the highest density and your prediction of how the molecules structure of the two cubes differ. 




