MiniBot

Category: Physics: Force & Motion,
Electricity & Magnetism
Type: Make & Take

Rough Parts List:

1 Motor

4 Popsicle sticks
%" | Dowel, 1.5” long
Brass fasteners
Paperclip
Battery
Electrical wires
Cardboard
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Tools List:

Electrical Tape
Scissors

Hot glue gun

Drill and 5/64 drill bit
(slightly smaller than
motor shaft)

Utility knife

Video: http://youtu.be/3w8c6pRAhTg

How To:

Cut a rectangular piece of cardboard. Cut a slit near each corner.
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Place a paperclip on one end of the cardboard Glue a motor onto the opposite end of the
and poke 2 holes on the inside of the paperclip. cardboard. Connect two wires to the motor.

Wrap a third electrical wire around a brass Wrap one end of a motor wire
fastener and push the fastener into one end of around a brass fastener.
the paperclip and through the cardboard.

Push the brass fastener through the second Connect one wire from the motor to the
paperclip hole. The paperclip should be able to battery. Connect the wire attached to the brass
swing freely and connect the fasteners. fastener and paperclip to the battery.
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Place the battery in the center of the Push a popsicle stick through each corner slit.

cardboard and tape it down. Use electrical tape Bend the end of each stick to
to secure the battery, wires and loose create “feet” for the minibot.
connections.

Turn the minibot upside down and glue the Drill a hole through one end of a dowel.
popsicle sticks to the cardboard.

Squeeze a small amount of glue into the hole. Push the dowel onto the motor. Turn on the
minibot by moving the paperclip to connect to
both brass fasteners. Watch it hop!
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Fine Points:

— The circuit is turned on by moving the paperclip so that it connects to both brass fasteners at the
same time. To turn off the minibot, swing the paperclip around so that it does not connect to both
fasteners.

The further from the center of the dowel the hole is, the more the bot will move.

Jumbo popsicle sticks can be used instead of the smaller craft sticks.

Different materials can be used as weight for the dowel on the shaft. Glue sticks themselves work.
Be careful not to cover the vents of the motor when gluing it onto the cardboard.

The legs of the brass fasteners should not be touching on the bottom side of the cardboard or they will
create a short circuit.

— If the dowel is pushed all the way onto the motor it may not spin freely

R

Concepts Involved:
e Electricity is a form of energy involving the movement of electrons.
e Acircuitis a path for electricity to flow through.
e When weight is distributed evenly throughout an object, the object is said to be “balanced”.

Focus Questions:

1. What is making the Minibot bounce around?

2. What happens if the hole is drilled in the middle of the dowel?
3. How can you make the Minibot bounce more?

Elaboration:

When the switch is “off” (the paperclip is moved away from the fastener), the circuit is incomplete.
Electricity cannot flow through the circuit; therefore, the motor will not run. When the switch is “on” (the
paperclip is touching the brass fastener), the circuit is complete. Electricity is flowing from the power
source (battery), to the motor, and spinning the dowel.

A conductor is a material that lets electricity flow. The copper wires, the brass fasteners, foil and
paperclip are all conductors of electricity. Insulators resist the flow of electric current. The electrical tape,
foam core, and the glue are all examples of insulators.

The dowel “nose” glued onto the shaft of the MiniBot's motor is the weight. When the circuit is turned on,
the motor runs, and the shaft spins around. While the shaft is spinning, the nose attached to it creates a
continuous shift in balance causing the MiniBot to jump and move around.

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:

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.
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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 generalize in 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.
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