Making Measurements Lab
Mrs. Blanski

Objectives:

· Measure mass, length, and volume.

· Perform calculations involving density.

· Organize data into tables and graphs.

Time: 2 hours

Materials:

· Graduated cylinder (100 mL)
· 3 Metal cylinders

· Triple beam balance

· Meter stick

· Boxes
· Rock

· Ball

· String

· Washing bottles
Procedure:

I. Measuring Length

Measure the length, width, and height of a box in centimeters.  Record the measurements in the table below.

1. Calculate the volume of the box in cubic centimeters (cm3), and write the volume in the table.

2. Repeat the measurements twice more, recording the data in your table.  Find the average of your measurements and the average of the volume you calculated.

	
	Length (cm)
	Width (cm)
	Height (cm)
	Volume (cm3)

	Trial 1
	
	
	
	

	Trial 2
	
	
	
	

	Trial 3
	
	
	
	

	Average
	
	
	
	


II. Measuring Volume

1. Pour about 20 mL of tap water into the 100 mL graduated cylinder.  Record the volume as precisely as you can in the table below.  

2. Gently drop a small stone, into the graduated cylinder; be careful not to splash any water out of the cylinder.  You may find it easier to tilt the cylinder slightly and let the stone slide down the side.  Determine the volume of the stone.  Record the results in the table on the next page.

	
	Volume of Water only (mL)
	Total Volume (water + rock) (mL)
	Volume of Rock (mL)

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	Average
	
	
	


3. To measure the circumference of a ball, wrap a piece of string around the ball and mark the end point.  Measure the length of the string using the meter stick..  Record your measurements in the table below.  Using a different piece of string each time, make two more measurements of the circumference of the ball, and record your data in the table below.  

4. Measure the volume of the ball by using the following equations:

C= 2(r & V = 4/3(r3
	
	Circumference (cm)
	Radius (cm)
	Volume (cm3)

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	Average
	
	
	


III. Measuring Density of Metal Cylinders:

1. You will need to measure the mass of the 3 metal cylinders on a triple beam balance.  Then you need to find their volumes using the graduated cylinder.  Record your results in the table below.

2. You will need to find the density of the three cylinders using D =  m
           V

	
	Cylinder #1
	Cylinder #2
	Cylinder #3

	Mass (g)
	
	
	

	Volume (mL)
	
	
	

	Density (g/mL)
	
	
	


IV. Measuring Density of Water:

1.
Measure the mass of the empty graduated cylinder, and record it in the table below.
2.
Pour the amounts of water listed in the first column of your table into the graduated cylinder.  Then use the balance to find the mass of the graduated cylinder with the water.  Record each value in your data table.

3. On a graph paper, make a graph (scatter plot) of your data of Volume of Water vs. Mass of Water.

4. Find the slope of the line of best fit that go through as many points as possible.  The equation that you can use to determine the slope is: 
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	Volume of H2O (mL)
	Mass of Cylinder and H2O (g)
	Mass of H2O (g)

	0
	
	

	25
	
	

	30
	
	

	40
	
	

	50
	
	

	60
	
	

	70
	
	

	80
	
	

	90
	
	

	100
	
	


Analysis Questions:

1. Identify the metals that the cylinders are made out of in part III; this can be done by comparing their measured density to the published density listed on the next page.

2. Use your graph in part IV to predict the mass of 55 mL of water.

3. Use your graph in part IV to predict the volume of 75 g of water.

4. Identify the dependent and the independent variables in your graph.

5. Is there a positive or negative correlation between volume and mass?

6. Calculate the density of water using your data?  

7. Calculate the density of water using the graph.

8. Which method do you think gives better results, the graph or the data? Why?

· This lab is worth 50 points.  You need to make sure that all measurements are written with proper units, that your graph is titled, and the axes are correctly labeled. 
· List of Some Metals with their Densities

Name



Density (g/ml)
Aluminum



2.700




Copper



 
8.960
Steel




7.874




Brass




8.600
� EMBED Equation  ���
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