8_Why study waves, anyway?

I want to be sure that  you understand why we are studying waves.  They are an interesting phenomena (remember the Slinkies?), but what do they have to do with physics?

Well, here's the scoop.  The entire electromagnetic spectrum is a description of wave energy.  But what does that mean?  What is this energy that relates to waves? 

Friday

____ Read the selection from The Visual Dictionary of Science text, posted in the resources column.

Here is another explanation:

Electromagnetism is a consequence of oscillating magnetic and electrical fields.  (Remember when we talked about an electrical current being a "flow"  -- bumper car style -- of electrons?  This flow creates changing charges when the electrons, in a very simplistic sense, move from random assortment around an atom's nucleus to being aligned on one side resulting in a net negative charge.  This affects the next-door atom whose electrons respond by aligning themselves away from the aligned electrons which results in, you guessed it, aligned electrons and another net negative charge.  Meanwhile, the first atom's electrons can go back to being randomly assorted around the nucleus because there is no charge acting on them now.  Hence we get a 'flow' of electrons or charge -- an electrical current -- which will create a magnetic field.  Have you ever wrapped copper wire around a nail and then attached both ends to the poles of a battery?  Voila!  A magnet!  So, we have an electrical current yielding a magnetic field which causes the electrical field to change direction which flips the magnetic field etc.  Oscillation.  Electromagnetism!

____ Go back and review the pictures on page 48 of the reading and really try to grasp this concept.

You can see that the oscillation, happening in time, can create various sized waves.

Monday

____ Use the spectroscope you made in class to complete the Spectroscope Guide found in the resources column of this homework assignment online.

Tuesday

____ We have studied a good bit about matter and motion.  We’ve discussed prominent scientists of old, we’ve learned about conversion factors and using formulas, we’ve talked about the three laws of motion and conservation of energy, and we’ve experimented with how energy and matter, well. . . matter!

To begin tosum up this physics unit, you will create a poster depicting a Rube Goldberg.  Do you know what that is? Take a look at the poster below advertising a Rube Goldberg Machine Contest.  And then look at the diagram of a self-operating napkin.  These are Rube Goldbergs!  Now, check out this website:    http://www.toonopedia.com/goldberg.htm
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This assignment will take time.  Budget time for it! This is the beginning of a wrap=up of our physics unit.  You will do this and have a take home test to take home next week!  Start on Tuesday - NOT Wednesday evening!

_____ Get a large piece of poster board from Fred Meyer, Carr’s, Wal-Mart . . . somewhere.  You will be making a full size poster this week.

____ Read the assignment!

The Assignment:

Create a Rube Goldberg to solve the following problem:

Your cat is very finicky.  So finicky, in fact, that she gets destructive if she is not fed at 7:30 sharp each morning.  Last week she shredded a set of drapes.  This week, she clawed the side of the couch.  Yesterday, you even tried feeding her early and found her protesting being awakened early by continually tripping you when you went upstairs.  SO, you have a dilemma.  How to get this cat automatically fed every morning at 7:30 sharp regardless of your own plans?  After musing (or would it be “mewsing”) on this, you’ve come up with an idea.

Your idea must:

have at least fifteen steps and

accomplish the objective (in theory) of feeding the cat at precisely 7:30 without your assistance.

Draw you idea onto the poster board and then label it!  This project is designed to allow you to demonstrate your mastery of some of the fundamental principles of physics that we have studied. 

1. You must use at least twenty of the physics vocabulary words we’ve learned (those from your notes and those from the homework packets where you did vocabulary exercises).   You must show an example of potential energy, kinetic energy, conservation of energy, one of the three laws of motion, electricity, wave motion, and work being done.  

2. At some point in your cat-feeding process, you must identify and label examples of three of the formulas on your Physics Formulas! worksheet and clearly identify the units that it measures.  

3. You must include at least one unit conversion on your poster as in the example above.

4. You get extra points if your scientist from your biography project “appears” somewhere in an appropriate way.

____Draw a rough draft of your idea.  Refine it where you see problems.  Ask somebody, will this work?

___ Identify the places in your diagram where you can appropriately label vocabulary and/or principles and/or formula examples.  Count them and make sure you are meeting the requirements!

___ Start drawing on the poster board.  Neatness and creativity count!

Wednesday

____ Finish your drawing.  Add the labels neatly!

____ Bring it  and your Spectroscope Guide to class!

As an alternative – you could actually MAKE the Rube Goldberg and provide labels.  How cool would that be??

Rube Goldberg walks in his sleep, strolls through a cactus field in his bare feet, and screams out an idea for self-operating napkin: As you raise spoon of soup (A) to your mouth it pulls string (B), thereby jerking ladle (C) which throws cracker (D) past parrot (E). Parrot jumps after cracker and perch (F) tilts, upsetting seeds (G) into pail (H). Extra weight in pail pulls cord (I), which opens and lights automatic cigar lighter (J), setting off sky-rocket (K) which causes sickle (L) to cut string (M) and allow pendulum with attached napkin to swing back and forth thereby wiping off your chin. After the meal, substitute a harmonica for the napkin and you'll be able to entertain the guests with a little music. 

e.g. You might have a ball in your picture.  The ball weighs 254 grams and drops 1.2 meters thus creating a net force of (Force=Mass X Acceleration) You get to make up how much the ball weighs and how far it drops – that all comes from your imagination!

FIRST, convert the grams to kilograms – 254 g X 1 kg/1000g = .254 kilograms.  

THEN, plug into formula – .254 kg X 10m/sec2  = 2.540 kg •m/ sec2  or Newtons

Note: You didn’t need the info about the 1.2 meters, but you could have used it to calculate Work.  You DID need to remember to convert grams to kilograms and you DID need to remember that the acceleration of a falling object is equal to the acceleration caused by gravity – 10m/sec2  
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http://www.anl.gov/OPA/rube/rusenaplan.html








