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Floating and
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Floating and Sinking

Reading Preview

Objectives
After this lesson, students will be able to
M.3.2.1 Describe the effect of the buoyant
force.
M.3.2.2 Explain how the density of an
object determines whether it sinks or floats.

Key Concepts
• What is the effect of the buoyant
force?

• How can you use density to
determine whether an object will
ﬂoat or sink in a ﬂuid?

Key Terms

Target Reading Skill
Relating Cause and Effect Explain that
cause is the reason for what happens. The
effect is what happens because of the cause.
Relating cause and effect helps students
relate the reason for what happens to what
happens as a result.
Answers
Sample answers:
Cause: Weight is greater than buoyant force
Cause: Object is denser than fluid
Cause: Object takes on weight and becomes
denser than fluid
Cause: Object is compressed and becomes
denser than fluid
Effect: The object sinks.

• buoyant force
• Archimedes’ principle
• density

Target Reading Skill
Relating Cause and Effect
As you read, identify the reasons
why an object sinks. Write the
information in a graphic organizer
like the one below.
Causes
Weight is
greater than
buoyant force

Effect
Object sinks

Teaching Resources

• Transparency M25

Preteach
Build Background
Knowledge

What Can You Measure With a Straw?
1. Cut a plastic straw to a 10-cm length.
2. Use a waterproof marker to make marks on the
straw that are 1 cm apart.
3. Roll some modeling clay into a ball about 1.5 cm in
diameter. Stick one end of the straw in the clay. You
have built a device known as a hydrometer.
4. Place the hydrometer in a glass of water. About half
of the straw should remain above water. If it sinks,
remove some of the clay. Make sure no water gets
into the straw.
5. Dissolve 10 spoonfuls of sugar in a glass of water.
Try out your hydrometer in this liquid.
Think It Over
Predicting Compare your observations in Steps 4 and 5. Then
predict what will happen if you use 20 spoonfuls of sugar in a
glass of water. Test your prediction.

In April 1912, the Titanic departed from England on its first
and only voyage. At the time, it was the largest ship afloat—
nearly three football fields long. The Titanic was also the most
technologically advanced ship in existence. Its hull was divided
into compartments, and it was considered to be unsinkable.
Yet a few days into the voyage, the Titanic struck an iceberg.
One compartment after another filled with water. Less than
three hours later, the bow of the great ship slipped under the
waves. As the stern rose high into the air, the ship broke in two.
Both pieces sank to the bottom of the Atlantic Ocean.
More than a thousand people died.

L2

Predicting Whether Objects
Sink or Float
Fill a basin with water. Show students a
variety of objects, such as soap, wood blocks,
cans of diet and regular soda, and bathtub
toys. Ask students to predict whether each
object will sink or float. Test the predictions
by putting each object into the water. Tell
students that in this section they will learn
why objects sink and float.

 The bow section of the Titanic
resting on the ocean ﬂoor

Skills Focus Predicting

L2

Materials drinking glass, metric ruler,
plastic straw, scissors, spoon, sugar,
waterproof clay, waterproof marker
Time 15 minutes
Tips Make sure students place the straw
firmly in the clay so that water cannot leak
into the straw. Help students realize they

should count the marks above the water to
take measurements.
Expected Outcome In plain water, the
hydrometer will float lower. In sugar
water, the hydrometer will float higher.
Think It Over Sample answer: The
hydrometer will float higher when more
sugar is dissolved in the water.

Buoyancy
Ships are designed to have buoyancy—the ability to
float. How is it possible that a huge ship can float easily
in water under certain conditions, and then in a few
hours become a sunken wreck? To answer this question,
you need to understand the buoyant force.

FIGURE 7
Buoyant Force
The pressure on the bottom of a
submerged object is greater than the
pressure on the top. The result is a net
force in the upward direction.

Instruct

Buoyancy
Teach Key Concepts

Gravity and the Buoyant Force You have probably experienced the buoyant force. If you have ever
picked up an object under water, you know that it seems
much lighter in water than in air. Water and other fluids
exert an upward force called the buoyant force that acts
on a submerged object. The buoyant force acts in the
direction opposite to the force of gravity, so it makes
an object feel lighter.
As you can see in Figure 7, a fluid exerts pressure on
all surfaces of a submerged object. Since the pressure in
a fluid increases with depth, the upward pressure on the
bottom of the object is greater than the downward pressure on the top. The result is a net force acting upward
on the submerged object. This is the buoyant force.
Remember that the weight of a submerged object is
a downward force. An object sinks if its weight is greater
than the buoyant force because a net force acts downward on the object. If the weight of a submerged object
is equal to the buoyant force, no net force acts on the
object. The object floats while either partly submerged
or totally submerged, depending on its weight. For
example, both the jellyfish and the turtle shown in
Figure 8 have balanced forces acting on them.

Buoyant
force

L2

The Buoyant Force
Focus Tell students the buoyant force is a
force that acts in the upward direction.
Teach Explain that Archimedes’ principle
states that the buoyant force acting on a
submerged object is equal to the weight of
the fluid the object displaces
Apply Ask: If a boat developed a leak
and some water entered the ship, use
Archimedes’ principle to explain why the
boat might sink. (The added water would
increase the ship’s weight. If the weight of the
ship and the added water exceeds the buoyant
force, the ship will sink.) learning modality:
logical/mathematical

Independent Practice

L2

Teaching Resources

• Guided Reading and Study Worksheet:
Floating and Sinking
Student Edition on Audio CD

Weight
Weight

FIGURE 8
Buoyant Force and Weight
The weight of an object is a force that
works opposite the buoyant force on the
object. Comparing and Contrasting Why
don’t all three creatures ﬂoat?

Teaching Resources

• Transparency M26

Weight

Buoyant
force

Buoyant
force

Buoyant
force

Differentiated Instruction
L1
Less Proficient Readers
Making a Display Supply students with
poster board and other art supplies. Have
students make a poster with captions
showing how the buoyant force acts on
various objects. learning modality:

visual

L3
Gifted and Talented
Researching Ships Have students
research the shapes of various boats and
ships. They should relate the shape of the
boat or ship to its function (carrying
freight, for example) and to Archimedes’
principle. Students can prepare a short
report with illustrations to share with
the class. learning modality: logical/

mathematical

Monitor Progress

L2

Skills Check Ask students to describe the
relationship between the weight of the water
an object displaces and the buoyant force.
Answer
Figure 8 If the creature’s weight is greater
than the buoyant force, it will sink.

Film can

Density
Teach Key Concepts

Displaced
fluid

L2

Floating and Sinking
Focus Tell students that comparing the
densities of objects allows you to determine
whether an object will float or sink.
Teach Tell students that density relates
an object’s mass to its volume. Ask for
volunteers to state one fact about density
and its application to floating and sinking.
(Sample answer: An object that is more dense
than the fluid in which it is immersed will
sink.)
Apply Ask students to visualize a hot air
balloon. Ask: Using what you know about
density, floating, and sinking, compare the
densities of hot air and cool air. (The hot air
balloon floats, therefore hot air must be less
dense than cool air) learning modality:

FIGURE 9
Archimedes’ Principle
Archimedes’ principle applies to
both submerged and ﬂoating
objects. Predicting If you press
down on the ﬂoating ﬁlm can,
what will happen to the volume of
the displaced ﬂuid?
Sinking
When the film can has film in
it, it sinks. The volume of fluid
displaced by the can is equal
to the volume of the can.

logical/mathematical

Teaching Resources

• Transparency M27

Forces in Fluids
Show the Video Field Trip to let students
experience the relationship of forces in fluids
and ships. Discussion question: Given that
steel is denser than water, why can a ship
made of steel float? (Sample answer: The
huge hull of the Titanic, which had 16 airfilled compartments, made the Titanic’s
density less than the density of water. Since its
density was less than water, it floated.)

Displaced
fluid

Forces in Fluids

Video Preview
Video Field Trip
Video Assessment

Floating
When the film can is empty, it
floats. The volume of displaced
fluid is equal to the volume of the
submerged portion of the can.

Archimedes’ Principle You know that all objects take up
space. A submerged object displaces, or takes the place of, a volume of fluid equal to its own volume. A partly submerged
object, however, displaces a volume of fluid equal to the volume
of its submerged portion only. You can see this in Figure 9.
Archimedes, a mathematician of ancient Greece, discovered a connection between the weight of a fluid displaced by an
object and the buoyant force acting on it. This connection is
known as Archimedes’ principle. Archimedes’ principle states
that the buoyant force acting on a submerged object is equal to
the weight of the fluid the object displaces. To understand
what this means, think about swimming in a pool. Suppose
your body displaces 50 liters of water. The buoyant force
exerted on you will be equal to the weight of 50 liters of water,
or about 500 N.
You can use Archimedes’ principle to explain why a ship
floats. Since the buoyant force equals the weight of the displaced fluid, the buoyant force will increase if more fluid is displaced. A large object displaces more fluid than a small object.
Therefore, a greater buoyant force acts on the larger object—
even if the large object has the same weight as the small object.
Look at Figure 10. The shape of a ship’s hull causes the ship
to displace a greater volume of water than a solid piece of steel
with the same mass. A ship displaces a volume of water equal
in weight to the submerged portion of the ship. According to
Archimedes’ principle, the weight of the displaced water is
equal to the buoyant force. Since a ship displaces more water
than a block of steel, a greater buoyant force acts on the ship. A
ship floats as long as the buoyant force acting on it is equal to
its weight.
Does a greater buoyant force act on a large object
or a small object?

Weight

FIGURE 10
Floating Ship
A solid block of steel sinks when
placed in water. A steel ship with
the same weight ﬂoats.

Archimedes’ Principle

Materials clear plastic container, modeling
clay, paper towels, water
Time 15 minutes

Weight

Buoyant force
Volume of water displaced

Buoyant force

Density
Exactly why do some objects float and others sink? To find
the answer, you must relate an object’s mass to its volume.
In other words, you need to know the object’s density.
What Is Density? The density of a substance is its
mass per unit volume.
Mass
Density  --------------------Volume

For example, one cubic centimeter (cm3) of lead has
a mass of 11.3 grams, so its density is 11.3 g/cm3. In
contrast, one cubic centimeter of cork has a mass of
only about 0.25 gram. So the density of cork is about
0.25 g/cm3. Lead is more dense than cork. The density
of water is 1.0 g/cm3. So water is less dense than lead but
more dense than cork.
Comparing Densities of Substances In Figure 11,

several liquids and other materials are shown along with
their densities. Notice that liquids can float on top of
other liquids. (You may have seen salad oil floating on
top of vinegar.) The liquids and materials with the
greatest densities are near the bottom of the cylinder.
By comparing densities, you can predict whether
an object will float or sink in a fluid. An object that is
more dense than the fluid in which it is immersed sinks.
An object that is less dense than the fluid in which it is
immersed floats to the surface. And if the density of an
object is equal to the density of the fluid in which it is
immersed, the object neither rises nor sinks in the fluid.
Instead, it floats at a constant depth.

FIGURE 11
Densities of Substances
You can use density to predict whether
an object will sink or ﬂoat when placed in
a liquid. Interpreting Data Will a
rubber washer sink or ﬂoat in corn oil?

Substance

Density
(g/cm3)

Wood

0.7

Corn oil

0.925

Plastic

0.93

Water

1.00

Tar ball

1.02

Glycerin

1.26

Rubber washer

1.34

Corn syrup

1.38

Copper wire
Mercury

8.8
13.6

Focus Show students a small ball of clay. Tell
them that you will use the ball of clay to
demonstrate Archimedes’ principle.
Teach Fill the clear container three-quarters
full of water. Have students predict whether
the ball will sink or float. Drop the ball into
the water. Then, remove the ball of clay, dry
it, and shape it into a boat. Have students
predict whether the boat will sink or float.
Ask: Which displaced a greater volume
of water—the clay ball or the clay boat?
(The boat)
Apply Ask: How did changing the shape of
the clay change the buoyant force acting on
the clay? (By changing the volume of fluid
displaced) Have students write a paragraph
applying Archimedes’ principle to the
demonstration. learning modality: visual

Address Misconceptions

Differentiated Instruction

verbal

L2
English Learners/Intermediate
Comprehension: Key Concepts Have
students locate the boldface sentences
within the section. Read the sentences
aloud with students. Have students look up
any unfamiliar words in a dictionary and
rewrite the boldface sentence using their
own words. learning modality: verbal

L1

Floating or Sinking Depends
on Density
Focus Many students may believe that
whether an object sinks or floats depends on
its weight, not its density.
Teach Tell students that an object’s density,
not its weight determines whether it sinks or
floats.
Apply Ask: How you can determine if an
object will sink or float in a fluid? (If the
object is less dense than the fluid, it will float.
If it is denser, it will sink.) learning
modality: verbal

Monitor Progress

L1
English Learners/Beginning
Comprehension: Key Concepts Have
students locate the boldface sentences in
the section. Read the sentences aloud with
students. Define aloud any words with
which the students are unfamiliar. Ask
students to restate the boldface sentences
in their own words. learning modality:

L2

L2

Skills Check Have students design an
experiment that uses water to determine
whether an unknown substance is corn oil or
corn syrup. (Pour the substance into a glass of
water. If it floats, it is corn oil, if it sinks, it is
corn syrup.)
Answers
Figure 9 Some liquid will spill when the film
can is pushed down. When released, the film
can will pop back to the surface and float.
Figure 11 A rubber washer will sink in
corn oil because the washer is denser.
A large object experiences a
greater buoyant force.

Cartesian Diver

Layering Liquids

1. Fill a plastic jar or bottle
almost completely with
water.

Materials corn syrup, food coloring,
glycerin, rubbing alcohol, tall, clear
container, vegetable oil, water
Time 15 minutes
Focus Remind students that whether an
object sinks or floats depends on density.
Teach Pour a layer of corn syrup into the tall
container. Then add a layer of glycerin.
When the glycerin has settled, add liquids in
this order—colored water, vegetable oil, and
colored rubbing alcohol. Pour gently to
avoid mixing. Ask: Why do the different
liquids float on top of each other? (The
liquids have different densities, the liquid with
the greatest density is at the bottom, and the
densities decrease with each layer.)
Apply Ask: Which liquids used in this
demonstration have a density greater than
water? (Corn syrup and glycerin) learning
modality: visual

Teaching Resources

• Transparency M28

Help Students Read

L1

Outlining Have students create an outline
of the section Floating and Sinking. Have
students use the headings as the major
divisions in their outlines. Under each
heading, have students include key concepts,
key terms, and examples found in the text.

2. Bend a plastic straw into a
U shape and cut the ends
so that each side is 4 cm
long. Attach the ends with
a paper clip. Drop the
straw in the jar, paper clip
ﬁrst.
3. Attach more paper clips to
the ﬁrst one until the
straw ﬂoats with its top
about 0.5 cm above the
surface. This is the diver.
4. Put the lid on the jar.
Observe what happens
when you slowly squeeze
and release the jar several
times.
Drawing Conclusions
Explain the behavior of the
Cartesian diver.

Changing Density Changing density can explain why an
object floats or sinks. For example, you can change the density
of water by freezing it into ice. Since water expands when it
freezes, ice occupies more space than water. That’s why ice is
less dense than water. But it’s just a little less dense! So most of
a floating ice cube is below the water’s surface. An iceberg like
the one shown in Figure 12 is really a very large ice cube. The
part that you see above water is only a small fraction of the
entire iceberg.
You can make an object sink or float in a fluid by changing
its density. Look at Figure 13 to see how this happens to a submarine. The density of a submarine is increased when water fills
its flotation tanks. The overall mass of the submarine increases.
Since its volume remains the same, its density increases when its
mass increases. So the submarine will dive. To make the submarine float, water is pumped out of it, decreasing its mass. In this
way, its density decreases, and it rises toward the surface.
You can also explain why a submarine dives and floats by
means of the buoyant force. Since the buoyant force is equal to
the weight of the displaced fluid, the buoyant force on the submerged submarine stays the same. Changing the water level in
the flotation tanks changes the weight of the submarine. The
submarine dives when its weight is greater than the buoyant
force. It rises to the surface when its weight is less than the
buoyant force.
Don’t forget that air is also a fluid. If you decrease the density
of an object, such as a balloon, the object will float and not sink in
air. Instead of air, you can fill a balloon with helium gas. A helium
balloon rises because helium is less dense than air. A balloon
filled with air, however, is denser than the surrounding air
because the air inside it is under pressure. The denser air inside,
along with the weight of the balloon, make it fall to the ground.
Why does a helium balloon ﬂoat in air?

FIGURE 12
Iceberg
An iceberg is dangerous to ships
because most of it is under water.

L2
Skills Focus Drawing conclusions
Materials 2-L plastic jar or bottle, paper
clips, plastic straw, scissors
Time 15 minutes
Tips Have students test the diver in the jar.
If the diver is less than 0.5 cm above the
water, it may sink in the jar.
Expected Outcome When the jar is
squeezed, the pressure on the water

increases, causing it to enter the straw.
Students may conclude that the diver sinks
because it has greater density.
Extend Challenge students to find a way
to remove the diver from the jar without
emptying the bottle. (Fill the jar to the top,
and the diver will rise to the surface)
learning modality: kinesthetic

3 To make a submarine rise, compressed air
is blown into the tanks, forcing the water
out. The decreased density of the submarine
makes its weight less than the buoyant force.

1 To make a submarine
dive, water is taken into
its tanks. The increased
density of the submarine
makes its weight greater
than the buoyant force.

Compressed air

Monitor Progress

L2

Answers
Figure 13 1—weight greater than the
buoyant force; 2—weight equals the buoyant
force; 3—weight less than the buoyant force
Helium is less dense than air.

Air

Assess

Water

Reviewing Key Concepts
Water

Rising

Floating
Diving

FIGURE 13
Submarine Density
Changes in density cause a submarine to
dive or rise.
Comparing and Contrasting How does
the weight of the submarine compare to
the buoyant force in each case?

2 To make a submarine
float, its tanks are filled until
its density is the same as
water. Its weight equals the
buoyant force.

2

Section 2 Assessment

Target Reading Skill
Relating Cause and Effect Refer to your graphic

organizer to help you answer the questions below.
Reviewing Key Concepts

c. Applying Concepts Some canoes have

compartments on either end that are hollow
and watertight. These canoes won’t sink, even
when they capsize. Explain why.

Reteach

1. a. Explaining How does the buoyant force

affect a submerged object?
b. Summarizing How does Archimedes’
principle relate the buoyant force acting on an
object to the fluid displaced by the object?
c. Calculating An object that weighs 340 N
floats on a lake. What is the weight of the
displaced water? What is the buoyant force?
2. a. Deﬁning What is density?
b. Explaining How can you use the density of
an object to predict whether it will float or
sink in water?

1. a. The buoyant force acts upward on a
submerged object, making the object seem
lighter. b. The buoyant force on the object
equals the weight of the fluid displaced by the
object. c. Because the object floats, the
weight of the displaced water equals the
weight of the object, 340 N. The buoyant
force on the object equals its weight, 340 N.
2. a. Density equals mass per unit volume.
b. If the object’s density is greater than that of
water, the object will sink; if the object’s
density is less than that of water, the object
will float. c. Because water cannot enter
these compartments, the air inside them
gives the canoe a greater volume while
adding only slightly to the canoe’s mass. This
makes the canoe less dense than water even if
the material the canoe is made of is denser
than water.

Changing Balloon Density Attach paper clips
to the string of a helium balloon. Ask a family
member to predict how many paper clips you
will need to attach to make the balloon sink
to the ﬂoor. How many paper clips can you
attach and still keep the helium balloon
suspended in the air? Explain how adding
paper clips changes the overall density of the
balloon.

L1

Have students use Figure 10 to review the
relationship between weight and buoyant
force.

Performance Assessment

L2

Writing Have students write a paragraph
explaining how submarines use changing
density to dive and rise.
Teaching Resources

• Section Summary: Floating and Sinking
• Review and Reinforce: Floating and Sinking
• Enrich: Floating and Sinking

L1
Changing Balloon Density
Remind students of the relationship
between mass, volume, and density so
they are prepared to explain this to their
families. Have students make notes of
the number of paper clips that can be
attached to the balloon before it sinks.
Ask students how the actual number
compared with their family member’s
prediction.

Keep Students on Track Have students
keep a log as they experiment with various
shapes and designs of boats. Encourage
students to also record sketches of their
designs in their logs. The students’ logs
should also include the materials used for
each design and the results of each trial.

Sink and Spill

L2

Prepare for Inquiry

Sink and Spill
Problem

Key Concept
The buoyant force on an object is equal to
the weight of the fluid displaced by the
object.

How is the buoyant force acting on a ﬂoating
object related to the weight of the water it
displaces?

Skills Objectives
After this lab students will be able to
• control variables in their experiment
• interpret data from their experiment
• draw conclusions about the relationship
between the weight of the fluid displaced
and the buoyant force

controlling variables, interpreting data,
drawing conclusions

Prep Time 20 minutes
Class Time 40 minutes

Advance Planning
Gather required materials. Prepare any
solutions you will need if you plan to use
liquids other than water.
Alternative Materials
Instead of water, part of the class can use
sugar water, salt water, or vegetable oil. A
denser material than salt, such as iron filings,
could be used to fill the jar.
Safety
Caution students not to spill liquid on the
floor. Remind students to be careful
handling glass objects. Review the safety
guidelines in Appendix A.
Teaching Resources

• Lab Worksheet: Sink or Spill

Guide Inquiry
Invitation
Tell students that in this lab you will
determine the relationship between buoyant
force and the weight of fluid displaced, a
comparison first made by Archimedes.
Introduce the Procedure
Discuss ways students might determine the
weight of water displaced by an object.
Explain the method used in the lab—
subtracting the weight of the dry paper towel
and the 250-mL beaker from its weight after
the spill.

4. Fill the jar about halfway with salt. (The jar
and salt must be able to ﬂoat in water.) Then
ﬁnd the mass of the salt and the dry jar (with
its cover on) in grams. Multiply the mass by
0.01. Record this weight in your data table.
5. Gently lower the jar into the 600-mL beaker.
(If the jar sinks, take it out and remove some
salt. Repeat Steps 2, 3, and 4.) Estimate the
fraction of the jar that is underwater, and
record it.

Skills Focus

Materials
• paper towels • pie pan
• triple-beam balance • beaker, 600-mL
• jar with watertight lid, about 30-mL
• table salt

6. Once all of the displaced water has been
spilled, ﬁnd the total mass of the paper
towel and pie pan containing the water.
Multiply the mass by 0.01 and record the
result in your data table.

Procedure

7. Empty the pie pan. Dry off the pan and
the jar.

1. Preview the procedure and copy the data
table into your notebook.
2. Find the mass, in grams, of a dry paper towel
and the pie pan together. Multiply the mass
by 0.01. This gives you the weight in newtons. Record it in your data table.
3. Place the 600-mL beaker, with the dry paper
towel under it, in the middle of the pie pan.
Fill the beaker to the very top with water.

8. Repeat Steps 3 through 7 several more times.
Each time ﬁll the jar with a different amount
of salt, but make sure the jar still ﬂoats.
9. Calculate the buoyant force for each trial
and record it in your data table. (Hint: When
an object ﬂoats, the buoyant force is equal
to the weight of the object.)
10. Calculate the weight of the displaced water
in each case. Record it in your data table.

Data Table
Jar

Weight of
Empty
Pie Pan and
Dry Paper
Towel (N)

Weight
of Jar,
Salt, and
Cover (N)

Weight of
Pie Pan With
Displaced
Water and
Paper Towel (N)

1
2
3

Troubleshooting the Experiment
• Make sure students perform the lab on a
level surface.
• Make sure students capture all of the
displaced water.
• Tell students to use the same paper towel
to wipe away any water that clings to the
600-mL beaker so it can be included in
the mass.

Fraction
of Jar
Submerged
in Water

Buoyant
Force (N)

Weight of
Displaced
Water (N)

Expected Outcome
The weight of the displaced water will be
equal to the buoyant force, which is equal to
the weight of the jar, salt, and cover.

Analyze and Conclude
1. Controlling Variables In each trial, the jar
had a different weight. How did this affect
the way that the jar ﬂoated?
2. Interpreting Data The jar had the same volume in every trial. Why did the volume of
displaced water vary?
3. Drawing Conclusions What can you conclude about the relationship between the
buoyant force and the weight of the displaced water?

4. Drawing Conclusions If you put too much
salt in the jar, it will sink. What can you conclude about the buoyant force in this case?
How can you determine the buoyant force
for an object that sinks?
5. Communicating Write a paragraph suggesting places where errors may have been introduced into the experiment. Propose some
ways to control the errors.

Design an Experiment
How do you think your results would change if
you used a liquid that is more dense or less dense
than water? Design an experiment to test your
hypothesis. What liquid or liquids will you use?
Will you need equipment other than what you
used for this experiment? If so, what will you
need? Obtain your teacher’s permission before
carrying out your investigation.

Analyze and Conclude
1. Because the jar’s volume remained
constant, the smaller its weight, the higher
it floated.
2. The amount of displaced water depends
only on the volume of the jar that is
submerged. Because this varied each time,
so did the amount of displaced water.
3. Because the jar floats, the buoyant force
is the same as (or nearly the same as) the
weight of the displaced water.
4. If the jar sinks, the buoyant force is less
than the weight. The buoyant force will still
be equal to the weight of the displaced water,
which can be determined using the method
from this lab.
5. Sample answer: If the jar was not dried
completely between trials, some data for the
total weight of the jar, salt, and cover would
be incorrect. This error could be controlled
by carefully drying the jar with a paper towel
after each trial.

Extend Inquiry
Design an Experiment Sample answer: If
a liquid denser than water is used, the same
jar would float higher and a smaller volume
of liquid would be displaced. To test this
hypothesis, I could repeat the lab using a
liquid denser than water, such as corn syrup
or glycerin.

