Floating Head Cup

Category: Physics: Force & Motion,
Buoyancy

Type: Make & Take

Rough Parts List:

Straws, 1 wider than the other
Cup

Rubber band

Pipe Cleaner

Something to use as a float
Decorations for head
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How To:

Cut a piece of the wider straw Wrap pipe cleaner around
and slip it onto the smaller straw. the center of the larger straw piece.

Attach a piece of buoyant material Decorate the other end of the straw.
onto one end of the straw.
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Stand the straw in the cup and
secure it by looping a rubber band
over both ends of the pipe cleaner.

Fine Points:
— The red straw section can also be attached close to the side of the cup.
— If you place the decoration down a bit from the top end, you will be able to drink from the straw.

Concepts Involved:
* Things float because they are less dense than the fluid they are floating in.
* The Styrofoam piece on the float cup has such a low density that it can lift up the whole straw,
which normally sinks in water.

Focus Questions:

1. Whatis the limit to how high the floater can rise in the cup?

2. How do you think this would be possible to make with ceramics?

3. What do you think would happen if you poured oil or alcohol into the cup instead of water?

4. Replace the floating Styrofoam piece with cardboard, a wood block, or cork. Does the floating cup
work the same?

Elaboration:

The Floating Head Cup is a simple model of novel Chinese art pieces, which are made entirely of ceramics.
The floating mechanism in the original pieces is hidden, so it is an even greater surprise and mystery
when the head rises. The thin straw makes it seem like something is strangely rising, but actually it is
just another example of something floating due to having a lower density.

Links to k-12 CA Content Standards:

Grades k-8 Standard Set Investigation and Experimentation

Scientific progress is made by asking meaningful questions and conducting careful investigations. As a
basis for understanding this concept and addressing the content in the other strands, students should
develop their own questions and perform investigations.

Grades k-12 Mathematical Reasoning:

1.0 Students make decisions about how to approach problems:
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1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant information,
sequencing and prioritizing information, and observing patterns.
1.2 Determine when and how to break a problem into simpler parts.

2.0 Students use strategies, skills, and concepts in finding solutions:

2.1 Use estimation to verify the reasonableness of calculated results.

2.2 Apply strategies and results from simpler problems to more complex problems.

2.3 Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and
models, to explain mathematical reasoning.

2.5 Indicate the relative advantages of exact and approximate solutions to problems and give answers to
a specified degree of accuracy.

3.0 Students move beyond a particular problem by generalizing to other situations:

3.1 Evaluate the reasonableness of the solution in the context of the original situation.

3.2 Note the method of deriving the solution and demonstrate a conceptual understanding of the
derivation by solving similar problems.

3.3 Develop generalizations of the results obtained and apply them in other circumstances.

Grade 2 Standard Set 1. Physical Sciences:

The motion of objects can be observed and measured.

1.a Students know the position of an object can be described by locating it in relation to another object or
to the background.

Grade 8 Standard Set 2. Forces:
Unbalanced forces cause changes in velocity.
2.c Students know when the forces on an object are balanced, the motion of the object does not change.

Grade 8 Standard Set 8. Density & Buoyancy

All objects experience a buoyant force when immersed in a fluid.

8.c Students know the buoyant force on an object in a fluid is an upward force equal to the weight of the
fluid the object has displaced.

8.d Students know how to predict whether an object will float or sink.
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