Electromagnetic Waves and their Applications

Follow the link to complete the interactive tutorials about microwave ovens, x-rays, and CAT Scans.  Completely answer the question asked for each module.  This assignment counts as a quiz grade.  Explore and have fun!

http://www.colorado.edu/physics/2000/waves_particles/index.html 

1. List types of waves are classified as electromagnetic waves?

2. What wavelengths are associated with your list in the previous question?

3. Sound waves cause a disturbance in air, the medium.  Does electromagnetic waves?  How are they different?

4. A charged particle like electrons and protons field force.  Name and describe this field force.

Einstein’s Legacy (http://www.colorado.edu/physics/2000/index.pl?Page=index.pl?Type=TOC)

Microwave Ovens

1. How does a microwave (electromagnetic wave) affect a water molecule?

2. The answer to #1 causes what type of forces?

3. Why doesn’t the microwave work well, on ice?

4. How does the defrost cycle work?

5. Explain why a microwave has hot and cold spots in terms of standing waves and resonance.

X-Rays

6. Describe what a fluoroscope is.

7. How are x-rays created?

8. How are they emitted?

9. Why is tungsten used and not other elements?

10. Moseley worked with what type of radiation?  Describe this type of radiation.

11. Why can x-rays pass thru certain substances but not others?  (more than just absorption)

12. What appears dark on an x-ray film?

13. Explain why x-rays damage the body and what too much exposure can lead to.

CAT Scan

14. CAT Scan is short for what?

15. Get a picture from the Visible Human Project (http://www.nlm.nih.gov/research/visible/visible_human.html)?

16. Why is a CAT Scan more useful than an x-ray and how are they different?

17. What is not right with the object and light applet?

18. In the light & shadow applet, how does the box shadow differ from the circle shadow?

19. Using the applet, why are the shadows from the rectangle and the circle different, explain?

20. Explain why the shadow for the triangle and circle are the same

21. What spins in a CAT Scan?

22. What part(s) of the box in the x-ray applet look the darkest and why?

23. Why is a computer needed to interpret a CAT Scan?

24. How does a computer arrive a final scan from the individual scans of 1 slice?

25. When “making” your own scan of the rib cage, what do you notice?  (is it hard or easy to see the rib cage?  What could help this? How many different scans would be best?)
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