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later). Measure the mass, length, and diameter of each sample of that metal and fill
in the data table with your measurements.

When using the digital calipers, be sure to zero them when completely closed before you start.
Also notice that they measure in millimeters, so you will need to convert to centimeters.
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Laboratory

Density Measurements

Objectives
* Learn about how certain physical properties are related to each other mathemati-
cally and graphically

* Determine the density of a solid and a liquid

Equipment and Materials

® 4 slugs of both brass and aluminum ®* ~15 mL deionized water
* Digital calipers * ~15 mL salt water
* 10 mL graduated cylinder ®* ~15 mL hexane

* 50 mlL beaker

Introduction

Some physical properties of materials change with sample size, and we call those extensive
properties. Some properties remain the same regardless of sample size. We call the latter
intensive properties. In this lab, we are going to learn to measure extensive properties
and see if we can use the data gathered to discover an intensive property.




Laboratory

Worksheet

VOLUME OF A SOLID

, Data Collection—Part |

~ Density Measurements | Laboratory 2

Name ID No.
Instructor Course/Section
Partner’s Name (if applicable) Date (of Lab Meeting)

1. Choose one of the two metals from your samples (you will do the second metal

later). Measure the mass, length, and diameter of each sample of that metal and fill

| in the data table with your measurements.

When using the digital calipers, be sure to zero them when completely closed before you start.
' Also notice that they measure in millimeters, so you will need to convert to centimeters.

Calculations | T
1. Use your computer to look up the equation for the volume of a cylinder, and write

it below. Show one of your volume calculations here and fill in the table with your

calculated volumes.
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d two variables from the previous table that can be
hip. Plot the variables using Excel or a different
your data. What is the mathematical

). Using the data for your slugs, fin
graphed to give a linear relations
spreadsheet program. Find the linear fit for

these two variables? Sketch your graph below and include your
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Data Collection—Part i

L. Create a new data table in your notebook similar to the table in Part I. Repeat your
data collection using the slugs from the other metal. and fill in your new data table.
Data Analysis

[. Enter and graph your data for this metal sample using the same variables as before.

Sketch your graph below and include your equation. Include on your sketch the
line from your previous metal.

2. Compare the graphs and equations for the two metals. What are the similarities?
What are the differences?

' . atar?
3. What conclusions can you reach from your d
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Data Collection—Part i

Volume by Displacement

Al 1. Create a data table in yo
Sample; Volume of Water +

"\\ for each of your metal samples.

P

- lab notebook with the following column headings:
Metal: Volume of Water; Volume of Slug. Allow a row

). Place about 5 mL of water into your graduated cylinder. Read the volume and

record in your data table.

3. Place one of your metal slugs into the cylinder with the water. Be sure that the

metal shug is completely submersed. If it is not, you will need to remove the slug
and repeat step 2 with more water. Read and record the new volume in your data
table.

4. gsing ;};e readings from step 3, find the volume of your slug and record in your
ata table.

). Repeat steps 24 with all of your metal samples.
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LIQUIDS

Data Collection
. Obtain ~15 mL of deionized (DI) water in a 50 mL beaker. Lo -\\ﬁJ O3

2. Find the mass of your 10 mL graduated cylinder and record it in the space above

the table.

3. Measure approximately 2 mL of water into your graduated cylinder. (Important:
It does not need to be exactly 2 mL—just close.)

4. Find the mass of your graduated cylinder and water and record the actual volume
and mass of water in the table below.

5. Repeat steps 4 and 5 with ~4 mL, ~6 mL, ~8 mL, and ~10 mL of water and record
the results in your table.

Calculations
I. Find the mass of each of your water samples and calculate the density of each

sample. Also calculate the average density of your samples and record the result in
the space provided. Show one example of each calculation below the table.
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41| Exper
~ Alnalll‘s'ish demity values for CﬂCh Of YOUI' water samples similar or diffefeﬂt? Explam
. ¢ the \ |
why you think that 18.

12

2. Find the actual density for water at room temperature (~25°C). How does your

average value compare? What factors do you think may have contributed to any
error?

3. Ifyou had graphed the same set of v
metal samples, how would the grap

.
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Calculations

L. Calculate the density of each saltwater sample. Also calculate the average density
of your samples and record the result in your lab notebook.

Data Analysis

I. Are the density values for the water and saltwater samples similar or different?
Explain why you think that is.

2. Sketch a picture of what you imagine is different at the atomic level for these two
liquids.
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Data Collection ‘
1. Rinse and dry your 50 mL beaker and obtain ~15 mL of hexane.

3 Pour ~1 mL of hexane into a test tube and add ~1 mL of water to the tube. Record
your observations. Which liquid is which? Explain your reasoning. Set the tube

aside.




2. Sketch your test tube with the two liquids and label the different liquids based on

your density data. Explain your reasoning.

3. Find and report the actual value for the density of hexane and compare it to your J
experimental value. Comment on any specific sources of error you may have had. A0
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Conclusions
Discuss what concepts you learned in this lab and how they relate to material covered

in lecture.

e



