Chapter 16  General Science
Forces of Motion

Words to Know

force- any push or pull on an object
gravity- the force of attraction between any two objects that have mass
weight- the measure of the force of gravity on an object
friction- a force that slows motion or prevents it
lubricant- a substance that reduces friction between the moving parts of machines
centripetal force- a force that causes objects in motion to move in a curved path
* Force has many different, but related definitions.  Please grab a dictionary and write down the definitions in the space provided below. ________________________________
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
Now, we will all use gestures to demonstrate the meaning(s).
* Let’s watch a short video of the bobsledding team from the Olympics.
http://www.youtube.com/watch?v=9eZV4FzKpNs
* Now let’s watch some not so good bobsledding and skeleton attempts.
http://www.youtube.com/watch?v=98LPuXzdzBc

*  What do you think might happen if the track were not tilted as steeply?
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
* Gravity, friction, and centripetal force are all forces.  Lubricant and motion affect these forces.
* Physics can teach us a lot about everyday life.  It can help people be better athletes.  Physics explains why it is important to follow through when hitting a baseball.  It explains why a bowling ball reacts how it does.
* Let’s watch another video about bowling! http://www.youtube.com/watch?v=j0a53fxh1Hg
* This is a video about the 100 greatest discoveries in physics.
http://www.youtube.com/watch?v=0vu23EbuBVI

The Law of Falling Bodies:
1.)   It was mistakenly believed that _________________________________ objects fall faster than ________________________________ objects. large/small
2.)  What causes acceleration?  ________________________________________ gravity
3.)  Who performed the experiment with gravity on an apple? __________________________
Isaac Newton
[bookmark: _GoBack]The Laws of Motion

1.) What are the three laws? ________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
objects in motion stay in motion, force equals mass times acceleration, every action has an equal and opposite reaction.
Second Law of Thermodynamics:
1.) What can be turned into mechanical energy or motion energy? Heat energy 
2.)  What is the second law of thermodynamics? _________________________________________
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
Some energy gets wasted or lost in the process of energy conversion
Electromagnetism
1.) In the Hoover Darn, what is created using magnets/magnetism? ___________________________________________________________________________electricity
2.) At the museum, why wasn’t Bill Nye electrocuted? ___________________________________
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
The cage creates a magnetic field
Special Relativity
1.) Where did Albert Einstein work before he became a physicist? _______________________________________________________________ a patent office
2.) Explain the twin theory that Einstein had (remember the rocket ship).
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
E=mc2
1.) True or false….Motion makes you heavier? true
Quantum Theory
2.) What is electronics?  electrons can be two places at the same time or move without occupying space.
The Nature of Light
1.) What did Newton shine white light (from the sun) into for his experiments?
_______________________________________________________________________________ a prism
2.) What colors did he show actually make light? _________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
roy g. biv
The Neutron
1.) How many atoms fit in a grain of sand? ________________________________________________
72 quintillion
2.) What did they use the neutron as to split the atom? __________________________________
a bullet
Superconductor
1.) What was used as a coolant/refrigerator fluid by turning it from a gas to a liquid? _________________________________________________________ helium
2.) What state is the Fermilab  located in? ________________________________________ Illinois
3.) How long is the tunnel in the lab? ____________________________________ 4 miles
Quarks
1.) Which decades were strange particles discovered and studies? _____________________
50’s and 60’s
Gravity
1.) Describe gravity in your own words. ___________________________________________________
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
* In many everyday activities, you exert a force on something. When you throw or hit a baseball, you are actually pushing it away from you.  When you drag a sled, you pull it behind you.  Your body pushes on a chair as you sit in it.
* In many sports, extra force rewards the player.  For example, the harder a baseball is struck with a bat, the farther it will travel.  The same example holds true with a golf ball and a golf club.  Can you think of any other sports examples?  List below.
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
* The longer you exert the force on something, the greater the effect of the force will be.  That is why a coach tells a player to “follow through” on a swing or stroke.
* By following through, the bat, racquet, or club is on the ball longer.  The player exerts a force for a longer amount of time.  That will may the ball go faster or longer.
* Gravity has more of an effect on something with more mass.  The Earth is a very massive object.  So, its force of gravity is great.
* Gravity is the force that holds us to the ground.  Without it, we would all float away.  Even though very far away, the sun and moon have a gravitational effect on the Earth.
* The sun’s gravity keeps the Earth travelling around the Earth.  
* The moon’s gravity pulls on the Earth’s oceans, causing the tides.
Tell a story about living on the Earth the moment the gravity is turned off.
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
* The force of gravity depends on the distance between two objects.  The farther apart two objects are from each other, the less gravitational pull they have on each other.
* In 1867, Newton included his law of gravity, along with his laws of motion, in a book called Philosophiae Natualis Principia Mathematica, it is considered one of the most important scientific works ever published.
* A spacecraft must reach a speed of 24,800 miles per hour to escape Earth’s gravity.
* The astronaut who went to the moon kept slowing down on their journey until the moon’s pull of gravity took over and sped them up.
A person weighing 150 pounds on Earth would weight 58 pounds on Mars, 137 pounds on Venus, 389 pounds on Jupiter, and 4.6 pounds on Pluto.  Why?
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
* Your weight is impacted by gravity.  The stronger the pull, the greater the weight is.  
* Mass is the amount of matter an object has.  An object’s mass will stay the same no matter where the object is.  Weight, however, can change depending on the gravity.  In fact, you would way one-sixth the weight you are now if you were on the moon.  
* The force of gravity is slightly weaker near the equator than it is at the North and South poles.  This is because the Earth bulges.
*  Therefore, an object at the equator will weigh slightly less than an object at the poles.
* There is a spot at the equator where an egg will actually balance from top to bottom.
* Many people wish their skateboard rides will never end.  They would like to push off once and never have to push again.  This would be possible if there was no friction.  Three types of friction are rolling friction, sliding friction, and fluid friction.
* Rolling friction means the rougher the road the faster something would slow down.  The smoother the surface, the less friction there will be.  Ice is very slippery because the surface does not have much friction.
* Ball bearings in the hubs of the wheels change sliding friction between the wheel and axle to rolling friction.
* Sliding friction is what allows you to go across a polished floor in sock but not barefoot.
* Fluid friction is that friction caused by air or water.  This is why speedboats push as much of the boat out of the water as possible because the water’s friction tries to slow down the speed of the boat.
* Friction explains why many things break down or wear out.  If you scrape your nail across a painted wall, eventually the paint will wear off of the wall.  This is why car engines eventually wear down as there are many moving parts that need oil and other lubricants to keep working.  Over time, you will need to replace some parts.
* Oil, grease, and graphite are examples of lubricants.
* As you recall from the video, a tennis ball and a baseball (with similar size but different weights) will fall to the ground and bounce at the same time.
* A feather and stone dropped at the same time will not fall at the same speed not because of their weights but the friction caused by the air underneath.
* All moving objects travel in a straight path unless an outside force is exerted on it.  This is an example of centripetal force.  
* When you drive a car fast around a curve, you get pressed against the car door.  Your body naturally wants to continue going forward in the direction it was going.  The car door is the centripetal force keeping you in the car.
* Amusement park rides use centripetal force.  The tracks keep the cars from going out in a straight line.  The lap-bar also keeps you from flying out.




16-2 Inertia and Motion
inertia- the tendency of an object to stay at rest or in motion unless it is acted upon by a force
motion- a change in the position or place of an object
* Sir Isaac Newton was born in 1642.  He is considered one of the greatest scientists of all time.
* He figured out many physics laws, including the law of intertia. 
* Newton’s scientific contributions include:
1.) his three laws of motion  
2.) his law of gravity
3.) discovering that sunlight is a mixture of light of all the colors
4.) he invented the reflecting telescope
5.) he even invented a mathematics branch called calculus.
* Rest is a complete lack of motion.  
* An object at rest will stay at rest forever unless a force moves it.   
* An object in motion will stay in motion forever unless a force stops it.  
What are the forces that stop a thrown baseball? ________________________________________
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________


* Seat belts provide limited protection for the head and upper body.  Explain why.
________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
* Air bags, however, cushion and protect these parts of the body by absorbing the inertia of the occupants.
* Inertia is a property of all matter.  The greater the mass of an object, the greater the inertia is. A big football player running down the field has greater inertia than a small player.  It will take a stronger force to stop the bigger player.
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