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oBservATION
|Measur ing Density with a Hydrometer

Introduction

Aydrometer is a device used for measuring the density of a liquid. Hydrometers.
have a wide variety of uses. For example, beverage makers use a hydrometer to
test their product at different stages during production. The density of the bever.
age serves to indicate whether certain chemical processes have taken place in the
production process. An ecologist can use a hydromeer to test the salinity of
water. This test tells the ecologist whether the water is a suitable habitat for dif-
ferent kinds of aquatic organisms, In this experiment, you will construct a simple
hydrometer. You will not use your hydrometer to measure exact values. Instead,
you will use the hydrometer (o compare the densities of fresh water and salt
ater and to compare the densities of regular cola and diet cola.

OBJECTIVES
Construct reaction time of a faling object by using fal

‘Compare reaction times measured by using a stopwatch with reaction times cal-
culated from faling distance data

Explain the methods used to determine reaction time i the experiment

MATERIALS

+ balance « paper towels

« beakers,large (4) « plastic drinking stravs
« cola, both regular and diet @ salt

« colored permanent markers « scissors

« masking tape « strring rod

« metal BBs (6) < water

« modeling clay

LOe

Procedure
1. Fill a beaker about half full with water. Label this beaker “Fresh water” by
using the marker and a piece of masking tape.
2 Fill another beaker about half full with water. Pour about 4 Tbsp of salt into
the beaker, and stir with a stirring rod. Label this beaker “Salt water”
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|| Measuring Density with a Hydrometer continved

3. Fill another beaker about half full with regular cola, and label the beaker

Regular cola” Fill a fourth beaker with diet cola, and label the beaker “Diet

cola.” Cauion: Do not drink any of the cola or eat or drink anything else in
the lab,

4. Cuta plastic drinking strav in half. Seal one end of the straw with modeling
clay. Hold the strav vertically so that the open end of the straw poinis up.
Drop two BBS into the open end of the straw. You now have a simple.
hydrometer.

5. Place the hydrometer,clay end first, into the beaker of resh water. Adjust the
hydrometer by adding o removing BBs untlthe water level is about halfiay.
up the body of the hydrometer

6. Use a marker to mark the water level on the hydrometer when the hydro.
‘meter i in resh water. Pin the hydrometer against the side of the beaker, and
hold the hydrometer in place with your fngers)

7. Predict whether the salt water is denser or less dense than the fresh water.
Wil this difference in density cause the hydrometer to sink more or less into.
the salt water than into the fresh water? Discuss your prediction with the.
other members in your lab group

8. Remove the hydrometer from the fresh water. Place the hydrometer, clay end
dawn, into the beaker of salt water. Mark the water level on the hydrometer
by using a marker of a different color than the marker you used for the fresh
water lne. (Tip: You can mark your beaker labels with the colored markers so
that you can remember which color corresponds to which liquid.)

9. Predict whether regular cola or diet cola is denser. In which liquid wil the
hydrometer sink the least?

10. Repeat step § for the beakers of regular cola and diet cola. Use a different
colored marker to mark the water level i cach beaker.

Analysis
1. Organizing data List n order from bottom t0 top the colos o the ines o
e hydrometer Then repat he i, ubsttting th names of the cor
responding liquids fr the colors.
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|| Measuring Density with a Hydrometer continved

2. Describing events Did the hydrometer sink lower in the fresh water or in
the salt water” How does this result compare with the prediction you made in
step 7 of the Procedure?

3. Describing events Did the hydrometer sink lower in the regular cola or in
the diet cola? How does this result compare with the prediction you made in
step 9 of the Procedure?

4 Explaining events Buoyancy is the force with which a liquid pushes upward
onaless dense substance. Buoyancy increases as the density of the liquid
inereases. If a hydrometer is moved from one liquid to a second liquid that
has greater density than the firs liquid, would the hydrometer sink into the.
second liquid more or les than it sank into the first liquid?

Conclusions
1. Drawing conclusions Which is denser: fresh water or sal water? Explain

why. Use the concepts of mass and volume in your explanation, Compare
your answer with your prediction in step 7 of the Procedure.
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2 Drawing conclusions Which s denser: regular cola or diet cola? Formi
hypothesis 1o explin your answer. Use the concepts of mass and volume in
your explanation. Compare your answer with your prediction in step 9 of the
Procedure

3. Applying conelusions If you placed a can of diet cola and a can of regular
cola n a bucket of fresh water, what would happen 10 the cans? Explain your
answwer

Extensions
1. Designing experiments Design an experiment (o compare the density of
fresh cola with the density of flat cola. Predict which cola will have  greater
densit.
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