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Physics AT HOME Experience Kit  

97-2040 

SAMPLE INSTRUCTIONAL GUIDE 

 
 
 
 
  

 
Note: The full version of this kit includes instructional material and an answer key for every item. Please 

see the Balancing Bird instructional material below as an example activity. 

 
Balancing Bird (P3-5002) – Force in 1 Dimension – At first glance, the bird seems like it should fall 
backwards instead of maintaining its flying position, but upon further inspection, the Balancing Bird is a 
prime example of static equilibrium. 

• Predict where the center of mass will be before placing the bird on its pedestal. Demonstrate 
how the bird will balance on its center of mass and have students explain what forces are at 
play. 

• Show how external force changes the bird’s state of equilibrium and induces movement around 
the center of mass. 

 
SpillNot (P4-2500) – Force in 2 Dimensions – Suppose a cup with its liquid contents is carried on the 
SpillNot rather than directly by the cup’s handle. The SpillNot’s handle is a flexible strap, which is above 
and directly in line with the cup’s center of mass. 

• Swing the SpillNot horizontally to introduce centripetal force and its components related to 
tension. 

• Swing the SpillNot vertically to show tension and centripetal force acting against gravity. 
 
Balloon Helicopter Kit (P4-2350) – Force in 3 Dimensions – The balloon helicopter is a classic toy with 
a simple design. The physics that explains its motion, though, can be difficult to explain. Students will 
observe the motion of the helicopter and study its construction before applying Newton’s 3rd Law twice 
to explain how it moves. 

• Watch the balloon helicopter fly through the air and use diagrams with Newton’s Third Law to 
explain the motion 

 
Dropper Popper (P6-6075) – Energy and Motion – The Dropper Popper is a lesson in energy storage 
and conservation. You store energy by inverting it with your hands and release it by using gravitational 
kinetic energy. 

• Invert the Dropper Popper and drop it from about shoulder height onto a hard surface. 

• Start from a position that won’t induce the Dropper Popper to pop and gradually increase the 
height of drops until it does. 

 
Hand Boiler (P3-5005) – Pressure and Gas Laws – The thermal energy given off as body heat raises 
the temperature of the gas in the chamber. The increased temperature causes gas molecules to move 
faster, thereby increasing the pressure in the closed system. 

• Have the students hold the boiler upright by the larger bulb. How long does it take for the liquid 
to “boil”? 

• Can you make the liquid move by using cooling instead of heating? Try putting ice on the bulbs 
and see what happens. 

 
Atmospheric Pressure Cups (P1-2005) – Pressure – The cups are held together by atmospheric 
pressure, which is approximately 15 pounds per square inch. A quick calculation leads to a total 
pressure of over 100 lbs. on each cup (assuming the air was completely evacuated from between the 
two cups). 
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• Push the flat sides of the two halves together, removing as much air as possible from between 
them. Now try to pull them apart! The cups can be released by using the tabs on the edges. 

Cartesian Diver (P1-2000) – Pressure and Gas Laws – These Cartesian Divers were designed with 
just enough weight to bring it very close to the point of sinking, but not quite. But as soon as outside 
pressure is exerted, the air inside compresses, the volume of the air decreases, and more water is 
pushed into the pipette. The diver becomes too dense to remain buoyant and it sinks. 

• Fill a 2-liter bottle all the way to the top with water. Place the diver in the bottle with the correct 
amount of water contained inside of it. Put the cap on the bottle and squeeze the middle of the 
bottle. The diver should sink. 

 
Sound Pipe (P7-7200) – Sound and Waves – When you twirl the Sound Pipe, the outer end moves 
faster than the end in your hand. Bernoulli's principle states that the faster you twirl the Sound Pipe, a 
greater the pressure differential will form, increasing the speed of air moving through the tube. 

• Gradually increase the rate at which you twirl the tube. Try to produce 5 separate standing wave 
frequencies. 

• Twirling the outer end of the Sound Pipe will vacuum small pieces of paper off a table, spraying 
it out the other end. 

 
Pressure Pumper and Strip Thermometer (P1-2050 & P1-2060-02) – Pressure and Gas Laws – An 
increase in pressure will lead to an increase in temperature as energy is converted from one from 
(mechanical) to another (heat). 

• As a gas is compressed, it heats up, and that heat energy is released into the environment in 
the form of heat. 

• When the pressure is released temperature decreases. The water vapor in the air in the bottle, 
condenses into water droplets. 

 
Music Box Mechanism (P7-7330) – Sound and Waves – Sound travels as a longitudinal wave through 
matter. Sound waves are a result of mechanical energy from a vibrating mass changing the pressure of 
the medium the sound is traveling through. 

• Hold the mechanism in your hand (or, better yet, hang it from a string) and wind it. Ask students 
to listen and describe the loudness of the sound. 

• Press the Music Box Mechanism against a wall while it’s playing. Ask students what other 
materials/object will amplify the sound. 

 

UV Beads (P3-6500) – Electromagnetic Radiation and Light – UV Beads contain a molecule that 
changes shape when energy from UV light excites it. The molecule absorbs different wavelengths of 
light when it changes shape, so the UV Beads change color when exposed to ultraviolet light! They fade 
back to white without UV exposure as the molecule changes back to its original shape. 

• Expose the beads to light from different sources, including the sun, incandescent light bulbs, 
fluorescent light bulbs, colored lights, and a blacklight to determine where UV radiation comes 
from. 

• Many products are designed to filter UV radiation. Can UV pass through window glass? Try 
different types of glass, including tinted glass, car windows, and sunglasses. 

 
Rainbow Glasses (P3-6300) – Electromagnetic Radiation and Light – White light, made up of many 
different wavelengths, is split up into its spectrum. Diffraction gratings create a prism effect often with 
more visible clarity than a real prism, and are often used to measure wavelengths and to study the 
structure and intensity of spectrum lines. 

• Gather two or more light sources of different types. Try a flashlight, energy efficient fluorescent 
bulbs, or street lights (possibly sodium vapor lights). Describe what you see. What happens 
when you look at different-colored light? 
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• Display individual lights in a darkened room. Point out the differences between the spectra of 
unique light sources. 

 
 

3D Mirascope Illusion Maker (P2-7040) – Electromagnetic Radiation and Light – Two types of images 
exist in nature: real and virtual. A real image is one in which light rays actually come from the image.  

• Place any small object or objects in the lower mirror, taking care to center them. Look at them 
from all sides and shine a light on them. But reach to touch them, and your fingers go right 
through! 

 
Energy Ball (P6-2300) – Electricity and Magnetism – The Energy ball demonstrates circuit 
fundamentals. It utilizes a field effect transistor so even the slightest conduction between the two 
electrodes activates the Sphere. 

• Touch both of the electrodes at once to activate the ball. Then, hold hands with another person 
and have each person touch one of the electrodes. 

• Investigate concepts of conductivity and insulation by connecting the electrodes with different 
materials. 

 
Revolution (P3-6050) – Electricity and Magnetism – The Revolution serves as a great entry into 
magnetic fields. With carefully placed magnet pairs, the Revolution hovers in mid-air.  

• Gently twist the end of the Revolution to set it spinning.  

• Using the included Magnaprobe, trace around the magnetic parts of the Revolution and its base. 
 

World’s Simplest Motor (P8-8300) – Electromagnetism – Use the World’s Simplest Motor to study 
electricity and magnetism. Show energy conversions. Show how electricity creates magnetic fields and 
how it is used to create motion.  

• Students build their own electric motor to explore the basic concepts of electromagnetism and 
how it impacts daily life. 

• The Magnaprobe is used to prove the Right-Hand-Rule of electromagnetism. 
 

Magnaprobe (P8-8006) – Electricity and Magnetism – This gimbal-mounted bar magnet is an easily 
manipulated, high-sensitivity indicator for studying three-dimensional magnetic fields. It can be used to 
trace the magnetic field of a permanent magnet or the induced magnetic field from a current moving 
through a wire. 

• This tool is included for use with the Revolution and the World’s Simplest Motor. 

• It can also be used to investigate magnetic fields around other items like refrigerator magnets. 
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Balancing Bird 

 
 

At first glance, the bird seems like it should fall 
backwards instead of maintaining its flying position, but 
upon further inspection, the Balancing Bird is a prime 
example of static equilibrium. Although this equilibrium 
is no different than a pencil sitting on a table, a car 
sitting on a driveway, or a skyscraper sitting on its 
foundation, the Balancing Bird is suspended only on its 
center of mass. 
 
Show there are equal but opposite forces acting in the 
system to keep the bird in equilibrium. Locating an 
object’s center of mass is very useful and a 
fundamental part of further studies They can also 
observe the way the external forces affect the bird’s 
movement. 

 
Center of Mass and Equillibrium 

1. Where does it look like the bird’s center of mass should be? Explain your reasoning. 

2. Place the bird on the pedestal, the back of a pencil, on your index finger, etc. to demonstrate the 
bird’s center of mass.  

3. Name the forces are in play when the bird is sitting motionless. 
 
Motion and Inertia 

1. With the bird on its pedestal, press down on one of the wings or the tail and let go. The bird 
should rock side-to-side or back-to-front depending on where the bird was pushed. 

2. Why did it return to its original position if it was in equilibrium? Going further, why did the bird 
continue to rock after it was let go? 

3. Spin the bird by pushing the front of one of the wings. The bird should spin around its beak.  

 

 

a. Why does the bird move around a certain point? What is this point called? 

b. In terms of energy and motion, explain what happens when you press and release the bird’s wing.  

c. Is the bird in equilibrium while it is spinning? If so, why does it stop spinning? Explain the forces in 
play by using Newton’s Laws. 

 

Activities  

Conclusions 
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