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Abstract 

The University of the Sciences chapter of SPS proposes to stimulate interest in physics by demonstrating how 

physics underlies many magic tricks and optical illusions. We will impact K-12 students and the generally community by 

hosting a physics booth at Philadelphia’s Science Carnival and visiting a high school science club. 

Proposal Statement 

Overview of Proposed Project/Activity/Event 

Magic tricks and illusions captivate people of all ages. Some magic tricks and illusions, however, can easily be understood 

with knowledge of physics. By utilizing a suite of magic tricks and illusions to open a doorway to physics, we hope to 

build an understanding of physics that will stay with our audience beyond the end of our outreach presentation.  
Our presentations will be built off of two principles: showmanship and science. The first part is the magic; the 

second part is the science. We will have one of our chapter members dress up as a magician to initiate the interest of 

students. The magician will be accompanied by three or four other members in lab coats acting as scientists. The scientist 

will explain the physics behind each science experiment.   
The outreach will be conducted at two venues. First, SPS plans to host a high-impact booth at Philadelphia’s 

Science Festival (http://www.philasciencefestival.org/) the annual nine-day, community-wide celebration of science in 

April that features lectures, seminars, and hands-on activities and has been attended by more than 120,000 people. 

 Second, SPS plans to visit a local high school science club to perform a more in-depth version of its outreach. We 

propose a list of magic tricks and illusions that includes the following. The first few demos are designed to attract 

immediate attention, followed by more interactive demos and stand-alone demos. Since people will be more compelled to 

remember when they actually do hands-on demos, the audience will be allowed to attempt the following tricks before our 

designated magician shows the trick. The SPS crew will present subsets of these demos and study the best way to present 

them. At a local high school science club meeting in cooperation with their science teacher, SPS plans to bring subset of 

these demonstrations for a 1.5 hour outreach event to stimulate students with inquiry-based approach of teaching physics 

concepts. Students will be challenged to explain what’s behind the magic trick or illusion and will be asked to perform the 

magic themselves to others. A feedback sheet will be passed around to assess effectiveness of the presentation. 

1. “Eruption of Fizz” – the physics behind putting together soda, oil, salt and alka seltzer in a large glass beaker. The 

combination of the substances causes the carbon dioxide in the soda to be released rapidly and a giant eruption of fizz to 

occur.  
2. “Magic Levitation” - causes multi-colored balls to levitate in midair using a leaf blower. This is a direct application of 

Bernoulli's principle.  

http://www.philasciencefestival.org/


3. “Magic Floating Lemons” - involves putting three match sticks on a lemon floating in a bowl of water. The matches 

will then be lit and a cup put over the lemon and matches. The combustion of oxygen will decrease the pressure inside the 

cup causing the water level to rise and lemon to lift. 
4. “Balloon kabobs” - consists of putting a skewer through a inflated balloon. The trick is in the uneven expansion of the 

balloon which causes an uneven density of plastic around the balloon, stabbing through the thicker parts of the balloon 

allows a skewer to penetrate the balloon. 
5.  “Steel straw” - involves pushing a straw straight through an apple. Attempting to do so slowly will cause the straw to 

bend, but doing so very quickly will allow the straw to go straight through. 
6. “Shrinking coin” starts with a piece of paper with a whole in it the exact size of a dime. The goal is to get a penny to fit 

through the whole. This is an application of non-Euclidean geometry: fold the paper in half, with the crease in the middle 

of the hole, and pull the corners of the crease up. The hole will widen and the penny will drop right through.  
7. “Pull the Tablecloth” – an experiment that challenges audience to pull a tablecloth without toppling plates, vase and 

wine glass, and relies on inertia. 
8. “Infinity-in-a box” – a stand-alone demo that challenges audience to learn about multiple reflections using an “infinity 

mirror”. 
9. “Levitating Water” - free-falling water drops can be configured to appear as if falling “upwards” using a strobe light 

and changing the relative frequencies of the drops and strobe. 
10. “Disappearing Beaker” – a beaker disappearing inside another beaker with microscope immersion oil can be explained 

by the transparency effects of almost identical dielectric constants. 
11. “Cloaked Ball-in-Beans Magic” – a ball in beans changing colors after being cloaked in black cloth and shaken, is 

explained by buoyancy. 
12. “Disappearing Coin in a Box” – a coin dropped in a transparent box, but which disappears, is explained by reflection 

by plane mirrors. 
13. “Einstein’s Looking at You” – an optical illusion using “Einstein’s Mask”. 

  
       

How Proposed Activity Promotes Interest in Physics 

As previously stated, magic is a wonder that people of all ages and all backgrounds can appreciate because it 

holds a certain allure. Our project takes advantage of the natural curiosity of children in particular to expose them to the 

basic concepts of physics. The plan we have presented involves a heavy emphasis on hands-on activities that people will 

not only be able to participate with at the event, but will actually be able to recreate at home with typical household items. 

By doing this, we are able to show that physics can be fun and that we are surrounded by physical laws as well as give 

participants something they can really take home with them. 

 

Plan for Carrying Out Proposed Project/Activity/Event 

 Personnel – At least four SPS members and volunteers will be present for the presentation. One of the members 

will act as the magician; three of the members will act as scientists.  Our chapter advisor will be present to see 

where improvements can be made. 
 Marketing – We will post announcements via Social Media (Facebook, Twitter, SPS and Physics  
 Department website) and other outlets. The Philadelphia Science Festival, which is a well-advertised event in its 

own right, will list our booth as well. 
 SPS member participation – SPS members and USciences volunteers will participate. 
 Expertise – We will build on existing youtube videos on magic for presentation ideas and plan on collaborating 

with a magician from a local magic shop to get ideas and insights on giving a captivating presentation. 

 

Project/Activity/Event Timeline 



 Register for table- already registered 
 February 15- contact local high schools about presenting for their science club 
 March 1- order all nonperishable items ( small amounts of perishable items will be purchased for each practice 

run) and consult local magician at magic shop 
 March 15- first practice run 
 March 22- second practice run 
 March 29- package materials for presentation at high school 
 Between April 4 and April 15- present at high school 
 April 18- final practice run 
 April 26- package all material for carnival 
 April 30- carnival for the science festival  

 

Activity Evaluation Plan 

  
For the science festival, the success of our project will determined primarily by participation and audience 

response. We plan to count the number of participants by giving away takeaways (number-coded so we know how many 

came) such as experiment cards that explain how to set up the different experiments. In addition, we plan to have a 

feedback sheet on which people can mark a booth rating after exposure to demos. We plan to give them cards with a 

website with physics resources to explain “magic” where they can post feedback to their experience. Participants and 

spectators at the high school will be given a short survey asking about what was most interesting, least interesting and 

how the presentation can be improved. 

ximum of 2 pages total) 

Budget Justification 

 The items in the budget are for three things: presentation, cleanliness and experiments. Presentation is covered by 

the costume magic kit, and banner. These costume and magic kit will be used by our designated magician to motivate 

students to watch our experiments and learn. Stale explanations and simple demonstrations do not have the power to 

captivate attention the same way that a performer takes the attention of an audience. The banner is simply an 

advertisement of SPS and the presentation can be seen through a crowd. 
Cleanliness is covered by the plastic gloves, towels, and baby pool. The plastic gloves will limit the reasons that 

students may have for not interacting with the different experiments (i.e. getting juice on their hand from an apple). 

Towels are for the erupting fizz experiment, which shoots off a large amount of foam. The baby pool is to contain the 

mess created by the erupting fizz experiment.  
Experiments cover the remainder of the cost in the budget. The items listed in the budget, other than the few listed 

above, are for the experiments described in the overview. Any cost for reserving a table at the science festival and the cost 

of any further decorations will be covered by existing SPS funds and the math, physics, and statistics department at the 

University of the Sciences.  
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