
The Magnetic 

Free Fall 

Experiment



Problem 
• How will a hollow tube’s interior 

texture, material, diameter, and 

thickness affect the falling rate of a 

magnet dropped through the tube? 



Variables
• Independent Variable: The 

Tube Material and Form Factors
• Dependent Variable: Magnet’s 

Speed
• Control Variables 

• 1. Tube Interior Diameter

• 2. Tube Length

Constraints: 

1. Materials Available in Same 

Interior Diameter and 

Thickness

2. Type of Magnet Available

3. Timing Accuracy

4. Release Ability

5. Control of Friction



Research 
• Steel is an alloy made of 9 different metals

• Copper- is a mixture of two stable isotopes: Copper-063 

(69.15%)and Copper-65(30.85%).

• Aluminum- is made up of Bauxite. 

• Stainless Steel -is made up of Iron, Carbon,Chromium and 

Nickel

• Types of Magnetism: Paramagnetic and Diamagnetic. 



5 Vocab words you need to 

know
1) Isotopes

Definition: any of two or more forms of a chemical element, having the same number of protons in the nucleus, or the same atomic 

number, but having different numbers of neutrons in the nucleus, or different atomic weights. There are 275 isotopes of the 81 stable 

elements, in addition to over 800 radioactive isotopes, and every element has known isotopic forms. Isotopes of a single element

possess almost identical properties.

2) Electrons

Definition: Also called negatron. Physics, Chemistry. an elementary particle that is a fundamental constituent of matter, having a 

negative charge of 1.602 × 10−19 coulombs, a mass of 9.108 × 10−31 kilograms, and spin of ½, and existing independently or as the 

component outside the nucleus of an atom.

3) Element 
Definition: One of a class of substances that cannot be separated into simpler substance by chemical means.

4) Paramagnetic

Definition: Is an unpaired electron. An atom is considered paramagnetic if even one orbital has a net spin. 

5) Diamagnetic

Definition: Whenever two electrons are paired together in an orbital, or their total spin is 0, they are diamagnetic electrons. 



Hypothesis
Hypothesis

• The rate at which the magnet will travel will vary 

depending on the interior texture, material, diameter, 

and thickness of the tube and the size of the magnet.



Materials
• Copper Pipe

• steel pipe Stainless Steel

• Aluminum Pipe

• Plastic Pipe

• Neodymium Magnet

• Stopwatch/ Video Camera



Procedure
1. Set up all metal pipes

2. Get stopwatch/ video recorder ready

3. Time how long it takes the magnet to exit the glass pipe and 

recode data.

4. Then repeat with the Steel Stainless Steel pipe and recode data.

5. Then repeat with the Copper pipe and recode data.

6. Then finally repeat with the Aluminum pipe and recode data.



25.4mm Diameter Magnet Time
In Seconds

Plastic Copper Stainless 

Steel

Aluminum Copper

W/ holes

.25 14.27 .96 Not Tested 12.78

.38 13.77 1.04 Not Tested 12.90

.37 13.68 1.03 Not Tested 13.80

.37 13.78 1.04 Not Tested 13.56

.40 13.80 .97 Not Tested 12.70



23.2 mm Diameter Magnet Time
In Seconds

Plastic Copper Stainless 

Steel

Aluminum Copper

W/ holes

.37 8.42 .37 12.78 12.49

.38 8.45 .38 15.90 12.49

.38 8.56 .48 15.15 12.22

.45 8.97 .68 13.80 12.60

.25 8.25 .38 13.56 12.47



23.2 mm Diameter Lubricated Magnet 

Time In Seconds

Plastic Copper Stainless 

Steel

Aluminum Copper

W/ holes

Not Tested 7.97 Not Tested 10.89 6.61

Not Tested 8.29 Not Tested 10.90 7.05

Not Tested 8.17 Not Tested 10.99 6.91

Not Tested 7.94 Not Tested 10.98 6.27

Not Tested 7.96 Not Tested 10.98 6.40



Average Magnet Drop Time In Seconds

Magnet 

Plastic Copper Stainless 

Steel

Aluminum Copper

W/ holes

25.4mm .35 13.86 1.08 Not Tested 13.18

23.2 mm

.37

8.49
.96 14.24 12.454

23.2mm

w/ 

Silicone
Not Tested 8.06

Not 

Tested
10.95

6.65



Pipe Measurements 

in MM

Plastic Copper Stainless 

Steel

Aluminum Copper

W/ holes

Interior Diameter

31.8 26.2 26.8 25.2 26.2

Thickness of Metal

3.2 1.2 3.1 3.2 1.2



Data Analysis
• The drop testing showed that the fall rate of the magnet changed through the different 

tube types. 

• During testing the result of the aluminum pipe test was that the magnet was too big to fit 
in that pipe.  So, drop testing was performed on all pipes with the magnet have having two 
different diameters. The magnet was modified to be smaller. 

• When testing the control ( plastic pipe), the average drop time with the original 25.4MM 
diameter magnet was .35 Sec, and with the modified 23.2MM diameter magnet the average 
drop time was .37 Sec. As expected the modified diameter did not significantly affect the 
drop time of the magnet. 
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Data Analysis
• After reducing the diameter of the magnet to fit in the aluminum tube, the fall rate of the magnet did 

change in the metal tubes. 

• The smaller magnet fell much faster through the solid copper tube, by 39%. 

• The magnet fell about the same rate through the copper w/ holes (1.5%)

• The smaller magnet fell slightly faster through stainless steel, increasing only by 12%.  

• During testing, silicon was added as a lubricant after the initial test, to try and minimize friction, 
based on the test results. The fall times changed significantly. 

• Solid copper drop time stayed the same, the copper w/ holes drop time reduced by 49%, 
and the Aluminum by 23%.



Conclusions
• The difference in time between materials can be explained by magnetism at work, and 

friction in the tubes. The slight difference between the control and the Stainless steel is not 
surprising because Stainless steel is not magnetic or at least not much. The difference 
between the control and the copper and aluminum are magnetic however it don’t just get 
stuck inside because they are paramagnetic. paramagnetic is an unpaired electron. An atom 
is considered paramagnetic if even one orbital has a net spin. 

• My hypothesis was accepted because the rate at which the magnet traveled varied 
depending on the interior texture, material, diameter, and thickness of the tube and the 
size of the magnet.

• An element is one of a class of substances that cannot be separated into simpler substance 
by chemical means. I thought that this word’s definition was very cool.



Conclusion
• What I think happened was the timer( my mom) did not activate at the 

same second that the dropper (Me) did. So that resulted in the time being 

off when the magnet dropped versus when the timer was hit. 

• After setting up all the tubes and measuring it turned out that the magnet 

on hand would not fit down each tube due to various in dimensions of the 

tube materials so the experiment had to be modified. 



Application 
• It could be useful for transportation of items slowly downwards, or it could 

be used by taking two magnets And putting them on the ends of a battery 

you could use a copper coil, Pipe and it can move itself and if you put 

something the same size as the magnet in front of  in side is it can that, to 

tube, coil.

• What I would do if I extended the experiment was make an automatic timer 

because the time the crime was started and stopped in the time bat The 

Dropper dropped it and said it stopped very on the droppers and timers 

reaction Time It would also rely on how high the magnet was dropped from. 
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