IPC from A to Z

Internet Resources for Integrated Physics and Chemistry

(Some links require Java script enabled in your control panel or plugins such as Adobe Acrobat Reader, Shockwave, Quicktime or Flash.  Windows Media Player 10 can do most of these)
“A”  acceleration, Archimedes, atom, atomic structure, atomic theory, Aufbau principle(Hund’s Rule), Avogadro
“B”  balancing equations,  batteries (dry cells), bonding, bridge (Tacoma Narrows), buoyancy
“C”   Celsius, centripetal forces, chemical crystals, chemical formulas, circuits, collisions, color , crystals, cycling  
“D”  density, John Dalton , Dalton’s Atomic Theory, L.DaVinci,  diffraction, diffraction grating, diffusion, displacement, Doppler Effect 
“E”  elastic collision, electricity, electrolysis, electron configuration, energy
“F”  Fahrenheit, fiber optics, fission, flight, fluids, forces, formula mass calculator, frequency, friction, friction applet,  fusion
“G”  Galileo, Gas Laws, gravity, gyroscope
“H”  heat, Hund’s Rule
“I” ideal gases, inclined plane, inertia , inventions and inventors, IUPAC system of naming
 “J”  Joules
“K”  Kelvin scale, kinetic energy
“L”  lenses, Lewis dot structures, levers, Lorentz force
“M”  magnetic field, mass, matter, measurement, mole, Mole Day,  molecular weight calculator, motor
“N”  nanotechnology, Isaac Newton, Newton’s cradle, Newton’s 2nd Law, nucleus
“O”  Ohm’s Law, optics, oxidation game
“P” Pascal’s principle,  pendulum, periodic table1, periodic table2, periodic table adv., pH, potential energy, projectile motion, pulleys
“Q”  quantum mechanics, quark
“R”  radioactive decay, reflection and refraction, resonance, robotics, rollercoasters, rollercoaster database, rotational motion, Ernest Rutherford,  Rutherford experiment
“S”  scientific method, significant figures, sig fig calculator, simple machines, skateboards, solar cell, states of matter, stoichiometry, sun,  surface tension, System International (metrics)
“T”  titration, Tyndall effect, temperature
“U” units, Uncertainty Principle
“V”  velocity, vector addition, more vectors, viscosity(in a volcano), visible spectrum, volume
“W”  waves, Women in Science, work (done by spring)
“X”  x-rays
“Y”  yield (%)
“Z”  zero gravity
Virtual tours:  
 The sun, Nine Planets Earth and Sky
Chemistry Games
Chem Tutor
Webquests:

Atomic Structure

Easy Demos!
The Magic Can - a demonstration of pressure 

Supplies:  small coffee can with lid, water, way to punch holes in can, sink to work over.
The pushing force of air is called air pressure. The closer you are to sea level, the greater the air pressure. The farther away from sea level (in other words the higher your altitude), the less the air pressure. And remember, pressure is coming from all around us. 

1. Take the coffee can and punch 3 small holes in the bottom. Also punch one hold in the plastic lid. 

2. Now fill the coffee about 1/2 full of water and put the lid on. 
3. Place your hand over the hole and press down on the lid. Notice how the water streams out of the holes on the bottom due to the pressure you are exerting on the lid. 

4. Now slowly stop applying pressure to the lid. Notice how the stream of water stops. You can stop and start the flow of water simply by removing you finger from the hole. (Now would be a good time to hand the can to one of your neighbors)
When you filled the can only half full, you left some space empty. This space actually was not empty - it was filled with air. Pressure on the lid exerted pressure on this air which in turn exerted pressure on the water forcing it out of the can. When you stop pressing on the lid, and leave your finger over the hole, the pressure of the air outside the can holds the water up from the bottom.

The Magic Can II - a demonstration of pressure- BANG!
Supplies:  small aluminum soda cans, Bunsen burner, goggles, beaker tongs, pan of cool water

Rinse the soda cans well. Leave a tablespoon of water inside each can (number depends on how many times you want to repeat the show!) Dry exterior of the cans and set aside.

In front of audience, put on goggles and light burner. Using tongs, hold the bottom of the can over the burner until steam can be seen escaping can. Immediately plunge the can, open side down into the pan of water. BANG! The can collapses. Have the students explain this one to you. 

Answer: by heating the can (and the water inside the can), the water liquid turns to steam. The expanding HOT water vapor fills the can by driving cool air out of the opening, increasing the pressure slightly against the inside of the can. When the hot can is plunged into cool water, the hot water vapor left in the can is cooled quickly and becomes liquid water again. Since air is prevented from entering the can, the water takes up much less space than it did when the can had air and water it it.  The can collapses because the pressure outside the can is greater than the pressure inside the can and the flexible aluminum can not withstand the pressure.  Extension: What might happen if this were a glass bottle?
Bending light - refraction producing an optical illusion 

Supplies:  pencil, glass of water

 Ever reached down into the bath tub water to grab a toy and found that it was not in the position it appeared to be? What you are experiencing is the effect called refraction (the bending of a wave path, as of light or sound, at the boundary between two different mediums) . When light enters the water (or any transparent material) it slows down slightly. If the light enters the water at an angle then this change in speed causes the light beam to bend away from its original path. This is called refraction.
Now let's conduct an experiment that allows us to see the effect of refraction. 

1. Fill the glass 2/3 full of water. 

2. Place the pencil in the glass holding is straight up and down (i.e. not at an angle). Notice that the pencil still appears straight when viewed through the side of the glass. 

3. Now take the pencil and let it lean against the side of the glass. Now look through the glass at the pencil. Notice that it appears bent. This is the effect of refraction or bending of light. 

So if light is bent when passing through a transparent material does this mean that everything we see through our clear glass windows is actually distorted and not in the position that it appears to be? Yes and no. Refraction does occur, but the effect of the bent light actually cancels itself out. Remember that a clear glass has 2 surfaces that the light passes through - the inside surface of the glass and the outside surface of the glass. When the light passes through the inside surface of the glass the path is bent in one direction and when the light passes back out through the outside surface of the glass it is bent in the other direction, hence canceling out the effect of refraction. 
Surface Tension Experiments: Sticky Water

Supplies:  aluminum can, hammer and nail, water, sink to work over

Make five holes in the side of the can (using the nail). Make sure the holes are made near the base of the can. Fill the can with water. 

Pinch the streams of water together with your thumb and finger. 

The streams of water are held together by the water's "stickiness," or surface tension. Surface tension is the tendency of the surface of a liquid to behave as though covered with a skin. This is due to the cohesive forces between the molecules at and near the surface.
Other properties of water to demo: Capillary action, adhesion, cohesion, 

Supplies:  microscope slide glass, paper clips, paper towel 

Density cylinder

Supplies: plastic bottle or glass jar syrup, cooking oil, water, plastic, cork, grape

Pour one-third cup of syrup into the bottle or jar. Now pour one-third cup of cooking oil into the jar. Finally, pour one-third cup of water into the jar. Let the contents settle for a few minutes. Drop a piece of plastic, a grape, and a small cork into the liquid. 

Notice how the objects you dropped in settle down to different layers of the mixture. The liquids have different densities. The most dense (syrup) will be at the bottom, the least dense (oil) will be at the top, with the water in between. Each object will sink to the level of the liquid that has a greater density than the object. The object will then float on that layer.

Buoyancy

Supplies: plastic bottle, pen cap, clay 

Fill the plastic bottle with water. Attach a piece of clay to the arm of a plastic pen cap. Put the cap in the bottle so that it floats. Put the lid on the bottle and tighten so that it does not leak any air. Squeeze the sides of the bottle. 

What do you think causes the pen cap to sink when you squeeze the sides of the bottle? By squeezing the bottle, you increase the pressure inside, thus forcing more water up into the pen cap. The added water in the cap increases its weight and causes the cap to sink.

A submarine works along these same principles. If the average density of the submarine is less than that of the water then the submarine will float. If the average density of the submarine is more that that of the water then the sub will sink (or dive in submarine terminology). While the submarine contains a lot of air (which would make it float since the density is less than that of the water) it also contains a lot of steel (which has a high density). So you see, it's the average density that makes the submarine act the way it does. How can you change the average density of the sub 'on the fly' to make it float or sink on command? Just like with the pen cap, water is pumped in and out of ballast tanks by the submarine crew.  The French scientist Blaise Pascal discovered the fact that pressure in a fluid is transmitted equally to all distances and in all directions. He formulated Pascal's law to describe the effects of pressure within a liquid.
Note. If a fluid is at rest, pressure is transmitted equally to all its parts and, at any one point, is the same in all directions. The fluid acts this way because the molecules in it move freely. The molecules are far apart in a gas and comparatively close together in a liquid. 
Bernouli vs. Coanda

What scientific principle should be used to explain why an airplane can fly? The Bernoulli/ Venturi Effect implies that a decrease in fluid pressure is associated with an increase in the fluid's velocity.  The Coanda Effect was described by Henri Coanda, a Romanian scientist, in the 1930's.  This effect describes the tendency of moving air or fluids to follow the nearby curve of a surface.
Place a ping-pong ball in a plastic or glass funnel.  Predict what will happen when the funnel is facing the ceiling or floor.  Then BLOW into the funnel and face the funnel to the ceiling, then sideways, then to the floor.  What happens?
Place two empty soda cans together on a table top about 1 inch apart. Predict what will happen when someone blows between the two cans.
The Coanda Effect is the tendency air to follow the curved surface of the can.. In this case, air acts like a fluid and follows the contour of the round can. When the streams meet on the other side they are traveling faster through the center than around the cans.  The difference creates “lift”.  The Coanda Effect is sometimes used to explain how an airplane can fly. The plane wing has a “straight” edge and a curved edge. Across which surface will the air travel faster?
