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List of Materials Needed:

Note: Each material is listed in the amount needed per four-person student group.

· Scale

· Water

· Objects that float and fit in graduated cylinders (see table in lesson for examples)

· Paper towels

· Graph paper (for each student)

Activity Time Frame:

This activity will take approximately 2 hrs of class time.

Environmental Setting:

This activity can be performed in any classroom environment.

PASS Standards-Physical Science:

Science Processes and Inquiry:
· 1.1. Identify qualitative and quantitative changes given conditions before, during, and after an event.

· 1.2. Use appropriate tools when measuring objects and/or events.

· 1.3. Use appropriate System Internationale units and SI prefixes when measuring objects and/or events.

· 3.3. Use mathematics to show relationships within a given set of observations.

· 4.1. Select appropriate predictions based on previously observed patterns of evidence.

· 4.2. Report data in an appropriate manner.

· 4.3. Interpret data tables, line, bar, trend, and/or circle graphs.

Content Standards:

· No specific content standards are developed in this lesson.

Lesson Objectives:
· The students will determine the mass of objects and the volume of water they displace.

· The students will calculate the mass of the water displaced by the objects.

· The students will graph their data in a scatter plot and draw a best-fit line.

· The students will develop the lesson concept.

· The students will answer application questions using their previous lesson experiences.

Vocabulary Terms:

Buoyant force: the net upward force on an object due to that object displacing a volume of fluid

Background Knowledge:


Archimedes’ principle states that an object partially or completely submerged in a fluid experiences a net upward force (buoyant force) equal to the weight of the displaced fluid.  This principle is best demonstrated for floating objects, where the buoyant force is matched in magnitude by the gravitational force acting in the opposite direction.  This makes it relatively simple to determine the buoyant force.  Thus, in the lesson, floating objects are used.  However, the principle is equally valid to be applied to objects that are completely submerged.  But, if an object sinks to the bottom of a graduated cylinder (a golf ball would do this in most fluids), another force comes into play.  The normal force is just the difference of the weight and the buoyant force.  Without knowing the magnitude of the normal force, it is impossible to calculate the buoyant force if you don’t know Archimedes’ principle a priori.

Additional Resources:

Any fluid mechanics text.

Activity Procedures:

Day 1:

· Groups are determined

· Students complete Exploration activities

Day 2:

· Students complete Concept Development and Concept Application

Engineering Application:

Questions related to floating bridges and water bridges are included to demonstrate real-world engineering applications.

Technology Component:

Students must use balances to determine the mass of various objects.  Additionally, calculators may be useful for some of the math in the lesson.

Assessment Tools:

The questions within the lesson can be used for assessment.  No additional assessment has been developed.
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