Lab #2 - Density Determination


The study of chemistry involves not only observing changes in matter, but also measuring these changes. In fact, most chemical principles cannot be fully understood without obtaining and analyzing some quantitative data. The techniques of data collection, data analysis, and measurement are important parts of chemistry.

Careful attention should be given to the degree of uncertainty in your measurements. Record only those digits that are significant, and use only those digits in your calculations. The accuracy of your methods can be reported with your results in terms of percent of error. The percent of error in calculations and measurements is a comparison of the differences between experimental results and theoretical values, expressed as a percentage. Percentage error can be determined as follows:

% Error = [image: image2.png]L
heoretical value

tcal

sxperimental




 x 100%
A useful way of comparing two substances is to compare their densities. By carefully measuring the mass and volume of two substances, their densities can be calculated as follows:
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In conducting this experiment, you will make several mass and volume measurements and use these measurements to determine the density of each material. You will then determine the accuracy of your results by calculating the percent error.

Objectives:

In the experiment, you will:

· Determine the density of different substances from mass and volume measurements, and

· Calculate the percentage error in your results.

Procedure: 

1. Obtain samples of each unknown material. These unknowns are labeled A-O .  Make sure to pay special attention to which unknown you are working with. (You may need to share with other groups – 15 unknown materials total).
2. Make observations of your first unknown material and record in your lab notebook. 
3. Measure the mass of the unknown by placing it on the balance.  Record this measurement using all of the digits provided by the balance.
4. Measure the volume of your unknown using the water displacement method for calculating volume. Fill a graduated cylinder with 50.0 mL of water – make sure to record this value accurately. Record your initial volume in your lab notebook. Place your unknown sample into the graduated cylinder and record the new volume. Calculate the difference between the volume readings to determine the volume of the unknown.
5. Calculate the density of the unknown. Using the chart provided, determine the identity of the sample.
6. Compare the actual (theoretical) value of your density to your experimental value and calculate percent error for the unknown.
7. Repeat steps 2 – 6 for each unknown.
*HINT* All data (mass, volume) should be included in your data and results section. All calculations, including density and % error should be in your analysis section. I suggest making a final table in your analysis section that includes unknown sample letter, identification of unknown, experimental density, and % error.

Identities and Densities (g/cm3) of Unknown Materials
	Density
	Identity
	
	Density
	Identity

	0.64
	Walnut
	
	1.23
	Polyurethane

	0.75
	Oak
	
	1.32
	Phenolic

	0.77
	Maple
	
	1.37
	Polyvinylchloride (PVC)

	0.90
	Polypropylene
	
	1.42
	Acetyl

	0.92
	Polyethylene (LDPE)
	
	2.2
	PTFE (Teflon)

	1.15
	Polyamide (Nylon)
	
	2.71
	Aluminum

	1.17
	Acrylic
	
	8.56
	Brass

	
	
	
	8.91
	Copper


· The densities of materials may be less consistent than implied by the number of significant figures given. This is particularly true of the wood samples, which may readily vary by 0.06 from the values given. 

Pre-Lab Questions:

1. Why is our percent error always a positive number?

2. What is the equation for volume?

3. What is the difference between accuracy and precision?

Post-Lab Questions:

1. Did you find it difficult to identify any of the unknown materials? Explain.

DATA: You should have a data table similar to the one below:

	Unknown
	Description
	Mass (g)
	Initial Water Volume (mL)
	Final Water Volume (mL)
	Volume of Unknown (mL)
	Density of Unknown (g/mL)
	ID of Unknown

	
	
	
	
	
	
	
	


All volume and density calculations should be in your analysis section! During the actual lab, you will be collecting information to complete the first 5 columns of your data table. The remaining three columns will be completed after you analyze the data. In addition, in your analysis section, you should have a table which shows your calculated density, the actual density and the percent error. All percent error calculations must be written out and included in your data section.

