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THE HAMMER AND THE FEATHER DROP 

A famous story about Galileo, which was first told in an early biography, recounts that he 
performed an experiment from the top of the Leaning Tower of Pisa in which he threw a 
cannonball and a smaller wooden ball off the tower at the same time. His intent, reputedly, 
was to disprove an assertion attributed to Aristotle that heavier objects would fall faster than 
light ones. 

The account has long been doubted and it seems pretty clear now that Galileo never did 
perform this experiment, but it still makes for a good story – such a good story that the 
commander of the Apollo 15 Moon Mission, David Scott, performed a live demonstration for 
the television cameras.  

Mission controller Joe Allen described the demonstration in the “Apollo 15 Preliminary 
Science Report”:  

A heavy object (a 1.32-kg aluminum geological hammer) and a light object (a 0.03-kg falcon 
feather) were released simultaneously from approximately the same height (about 1,6 m) 
and were allowed to fall to the surface. Within the accuracy of the simultaneous release, the 
objects were observed to undergo the same acceleration and strike the lunar surface 
simultaneously, which was a result predicted by well-established theory, but a result 
nonetheless reassuring considering both the number of viewers that witnessed the 
experiment and the fact that the homeward journey was based critically on the validity of the 
particular theory being tested. 

From http://nssdc.gsfc.nasa.gov 

To make your presentation, you may use the following suggestions: 
 Discuss the idea of performing Galieo’s experiment on the Moon.
 Discuss the importance of experimenting to prove or disprove a theory. 
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WHY SOLAR ENERGY?  

We know that relying on coal, oil and natural gas threatens 
our future with toxic pollution, global climate change and 
social unrest caused by diminishing fuel supplies. 

Instead of relying on unsustainable fossil fuels, we must 
transform our economy and learn to take advantage of the 5
planet’s abundant supply of renewable energy. 

These are some reasons why you should opt for solar 
energy.

 No monthly bills to worry about. Solar panels are extremely reliable. There are no 
moving parts so you don't have to worry about replacing anything. In fact, most 10
people generate electricity for thousands of hours with little or no maintenance. 

 Solar energy is environmentally friendly. Compared to fossil fuels which release 
greenhouses gases, carcinogens and carbon dioxide, solar cells don't release 
anything into the air. 

 Solar energy is renewable. We never have to worry about running out of sunlight or 15
using it all up. The sun is a consistent power source meaning it's always going to be 
there every day. 

 Solar energy can be used in remote areas where it is too expensive to extend the 
electricity power grid. 

From http://solarafrica.org/ 

To make your presentation, you may use the following suggestions: 

 Discuss on the importance of relying on sources of energy other than coal, oil and 
natural gas. 

 The text only provides the advantages of solar energy. Think of possible 
disadvantages.
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X RAY IMAGING 

X-rays are a form of high energy light particles; because our eyes can't detect them, they, too, 
fall in the category of "invisible light."

X-rays pass through light elements such as the hydrogen, oxygen, and carbon that make up 
our flesh, but they are absorbed by heavy elements such as the calcium in our bones. When X-
rays pass through matter, the shadow that results is called an X-ray image. Such images have 5
multiple uses for medicine, industry, and national security. 

Some very important applications come from the fact that not all of the X-rays pass through 
the light elements; some will bounce1 off the electrons that orbit the atoms. Send a beam of 
X-rays toward a person, and a few will bounce straight back to you - and any detector that is 
nearby.10

This phenomenon is called X-ray backscatter. 

Intelligence agencies can use X-ray backscatter to 
look inside things even if they can't get behind 
them to get a shadow. X-ray backscatter can be 
used on trucks to look for smuggled contraband 15
and more. The spectacular image on the right 
revealed illegal immigrants attempting to enter 
southern Mexico from Guatemala in a truckload 
of bananas. This was not an image that could be 
taken in the United States, since our laws prohibit 20
the use of X-rays without permission, even for 
non-citizens.

From "Physics for future presidents" Richard A Muller 

To make your presentation, you may use the following suggestions 

Discuss the various uses of X rays 

Give arguments in favor or against the use of X rays in terms of ethics. 

1 to bounce = rebondir 
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DESALINATION

Even with all of the water in Earth's oceans, we satisfy less than half a percent of human 
water needs with desalinated water. We currently use on the order of 4,000 cubic kilometers 
of freshwater1 a year, and overall there's enough water to go around. There is increasing 
scarcity3, though. 

So why don't we desalinate more to reduce shortages and growing water conflicts? 5

The problem is that the desalination of water requires a lot of energy. Salt dissolves very 
easily in water, forming strong chemical bonds, and those bonds are difficult to break. Energy 
and the technology to desalinate water are both expensive, and this means that desalinating 
water can be pretty costly. 

That means it's still almost always cheaper to use local freshwater than to desalinate seawater. 10
This price gap, however, is closing. 

So how is energy used to separate salt from water? 

There are two basic methods for breaking the bonds in saltwater: thermal distillation and 
membrane separation. 

Thermal distillation involves heat: boiling water turns it into vapor -leaving the salt behind- 15
that is collected and condensed back into water by cooling it down. 

The most common type of membrane separation is called reverse osmosis. Seawater is forced 
through a semipermeable membrane that separates salt from water. Because the technology 
typically requires less energy than thermal distillation, most new plants now use reverse 
osmosis. 20

Source : http://www.scientificamerican.com/article.cfm?id=why-dont-we-get-our-drinking-
water-from-the-ocean

1freshwater : eau douce 
2scarcity : rareté

To make your presentation, you may use the following suggestions: 

Comment on the importance of desalination today. 

Find the main disadvantage of desalination. 

Think of other ways to reduce freshwater shortage. 
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OMNITOUCH: WEARABLE MULTITOUCH 
INTERACTION EVERYWHERE 

OmniTouch, a wearable projection system developed by researchers at Carnegie Mellon 
University and Microsoft Research, enables users to turn pads of paper, walls or even their 
own hands into graphical, interactive surfaces. The system employs a depth-sensing camera, 
similar to the Microsoft Kinect, to track the user's fingers on everyday surfaces. This allows 
users to control interactive applications by tapping or dragging their fingers, much as they 5
would with touchscreens found on smartphones. The projector can superimpose keyboards, 
keypads and other controls onto any surface, automatically adjusting for the surface's shape 
and orientation to minimize distortion of the projected images. 
"It's conceivable that anything you can do on today's mobile devices, you will be able to do on 
your hand using OmniTouch," said Chris Harrison, a Ph.D. student in Carnegie Mellon's 10
Human-Computer  Interaction Institute. "With OmniTouch, we wanted to capitalize on the 
tremendous surface area the real world provides," said Benko, a researcher in Microsoft. 
Harrison previously worked with Microsoft Research to develop  Skinput, a technology that 
used bioacoustic sensors to detect finger taps on a person's hands or forearm. Skinput thus 
enabled users to control smartphones or other compact computing devices. The optical 15
sensing used in OmniTouch, by contrast, allows a wide range of interactions, similar to the 
capabilities of a computer mouse or touchscreen. 

Harrison and al. OmniTouch: Symposium on User interface Software and Technology (Santa 
Barbara, California), 2011-19-11

Credit : Carnegie Mellon University 

To make your presentation, you may use the following suggestions 
Imagine the possibilities of both the Skinput and Omnitouch systems if you are 
physically challenged/disabled. 
Explain how this system can change our habits at home. 
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WHY DOES HOT WEATHER CAUSE POWER OUTAGES? 

It's quite simple really. First, we certainly love our air conditioners, and air conditioners 
demand a lot of power. Second, power is generated at only a few places in the country, and 
yet our air-conditioned homes and businesses and factories are everywhere. 

Transmission lines have to carry power from these relatively few power injection points to all 
these different destinations. However, they are just wires and have limited capacity. In fact, 5
their capacity actually goes down when it's hot. This is worsened by the fact that, when a 
transmission line is carrying a lot of power, it heats up. The metal conductor in the line 
expands, causing the line to droop1. If the line droops too much, it makes contact with 
foliage2 on the ground, resulting in a short circuit and an end to that line's ability to carry 
power. With that line now out of service, other lines have to pick up the slack3, but they, too, 10
become overloaded and prone4 to the same problem. 

Fortunately, the Smart Grid is giving operators a lot more opportunities to keep a weakened 
grid from falling apart. The Smart Grid is a national effort to modernize the electrical grid by 
adding lots of automatic, computerized controls to it. Some of these controls can actually 
communicate with each other autonomously, making decisions in real time without operator 15
intervention. Some of the controls can actually be used to throttle5 individual customers' 
energy use to reduce consumption in one area so that other areas can remain safe. 

 Dr. Ray Klump, Lewis University, 2013-19-07 

1to droop: s’affaisser  2foliage: feuillage       3to pick up the slack: prendre la relève 
4prone to: susceptible de subir  5to throttle: ralentir, diminuer

Credit: Government Accountability Office 

To make your presentation, you may use the following suggestions  
 Discuss if renewable sources can supply local or national needs of energy. 
 Discuss the importance of detecting emerging problems before they spread. 






