Accuracy and Precision Lab




Name _____________________












Block _____ Date ___________
In this experiment, you will practice many of the measurement procedures and calculations that you will do later as you do chemistry labs. You will:

· Determine the volume of a liquid in two different ways and compare the results.

· Calculate the density of a metal and compare to the accepted value found in a reference book
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Calculate percent error (a measure of accuracy) and average deviation (a measure of precision)

Some tips:
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when expressing a volume measurement, milliliters (mL) and cubic centimeters (cm3 or cc) mean the same thing.
· When recording data, always record one decimal place past the graduations (lines) on the instrument.  Read the top half of p. 46 in your book.
Materials

Ruler calibrated in millimeters


100 mL graduated cylinder

thermometer

centigram balance




metal shot





room temperature water
Prelab

Read the entire lab.  Then come back and answer these questions.

1.
A thermometer has lines for every 0.1°C.  Write a sample temperature that someone might record from this thermometer.  (Include correct number of decimal places and units.)

2.
a.
Pick a temperature between 0°C and 100°C.  ______________

b.
At this temperature, the density of liquid water is ___________.  (If you don’t know where to find this, read the lab again.)

c.
Calculate the volume of 65.0 grams of water at your temperature.  Show work.

Part 1
	Data Table 1

	inside diameter
	

	inside height
	


2.
Using the ruler, measure the inside diameter of the 100 mL graduated cylinder.  Similarly, measure the inside height of the cylinder to the 50 mL mark.  Record these measurements in Data Table 1.  Remember to record the correct number of decimal places and include units for all measurements.
Part 2

3.
a.
Examine the gram scale of the balance.  In terms of grams, what are the smallest graduations?

b.
To what fraction of a gram can you make measurements with this balance?

4.
a.
Examine the scale on the 100-mL graduated cylinder.  In milliliters, what are the smallest graduations?

b.
To what fraction of a mL can you make measurements with a 100-mL graduated cylinder?

5.
Using the balance, determine the mass of the dry 100-mL cylinder.  Record mass in Data Table 2.

6.
Fill your graduated cylinder with room temperature tap water to a level between 50 and 100 mL.  Determine the temperature of the water inside the graduated cylinder.  Look up the density of water at that temperature (p. 899 of your text book) and record both the temperature and density in Data Table 2.  Accurately read the volume of water in the cylinder and record the volume.  Determine the mass of the cylinder with the water in it.  Save this water in the graduated cylinder for use in Part 3.
	Data Table 2

	Mass of empty graduated cylinder
	

	Temperature of water
	

	Density of water at recorded temp (from book)
	

	Measured volume of water
	

	Measured mass of water + graduated cylinder
	


Part 3

8.
Choose which metal you would like to use.  Add all of the metal shot from the vial to the graduated cylinder containing the water (saved from Part 2).  In Data Table 3, accurately record the new volume and the new mass of the cylinder, water, and metal.
	Data Table 3

	Measured volume of water (from Part 2)
	

	Measured mass of water + graduated cylinder (from Part 2)
	

	Measured volume of metal + water
	

	Measured mass of metal + water + graduated cylinder
	


9.
Clean all equipment and return it to its proper place.  Things that are clean but still wet can be left on the drying racks by the windows.  Dispose of chemicals and solutions as designated by your teacher.  Wipe the entire countertop with a wet sponge.  Wash your hands thoroughly with soap before you leave the lab and after all work is finished.
Calculations

As usual, show all your work, use correct significant figures, and circle your answers.
Part 1

1.
Calculate the volume of the cylinder to the 50.0-mL graduation.   (V = 3.14 r2 h).

2.
Assume the accepted value is 50.0 cm3.  Calculate the percent error.

Part 2

3.
Calculate the mass of water as measured by the balance.
4.
Use this mass and the measured volume to calculate the density of the water.

5.
Using the density value from your book as the accepted value, calculate the percent error in the density that you calculated.
Part 3

6.
Determine the volume of the metal using your measurement of the volume displaced by the metal.

7.
Using your measurements in Data Table 3, determine the mass of the metal.

8.
Calculate the density of the metal.  Also post your answer on the board so classmates can record it for Question 10.
9.
Using the periodic table on the wall in the classroom, another reference book, or the internet, look up the density of the metal you used (in the same units that you measured).  Calculate the percent error for the density of the metal shot you determined in the previous question.

10.
Record below the values that you and your classmates determine for the density of your metal.

Metal ___________________________


Values:

11.
 Calculate the average density and the percent error.

Questions

1.
Was the percent error higher in your density calculation or the class average calculation?  Which do you think will usually have a higher percent error?  Why?

2.
Two superstar chemists determined the density of a liquid three times.  The values they obtained were 2.84 g/mL, 2.85 g/mL, and 2.80 g/mL.  The accepted value is known to be 2.40 g/mL.


a.
Are these experimental values precise?  Explain.

b.
Are these values accurate?  Explain.
c.
Calculate the average of the three measurements, and then determine the percent error in the average.

d.
Find the uncertainty in the data.
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