Physics  Assignments
· Reason for Assignments: There are many ways to explore and exhibit understanding and communication of physics. These assignments are designed to provide you with lots of choice, so that this course fits your needs and interests better. You are encouraged to suggest modifications to the suggested assignments or propose completely different ones. 

· Marking Scheme: The assignments are worth 10 marks, which is twice the value of a quiz. They should take about two hours to complete. At the end of the unit I will drop your lowest 10 marks – either two tests or an assignment. An assignment that is Complete, Correct, Clear and Concise will get 8/10. To get a mark of 9 or 10, your work needs to be of very high quality or demonstrate going beyond the instructions and showing initiative and creativity. 

· Individual or Partner: You may do an assignment with a partner, but only if you work together and equally hard. Your physics marks must be within 10%. You must work with a different partner each time unless you have special permission. One example of this would be using the assignments to start on your science fair project early.
· References: Assignments must provide references but this should not be a long list of web links which may or may not have been useful. Use your references as footnotes to provide support for information that you include.  Limit your references to the few that were most useful. Each reference must have a short description of how it was useful. If someone helps you with your work, include them in your references. 
· Jargon: Avoid using terms that you did not know before doing this assignment, unless they are essential. If you feel that they are essential, explain what they mean the first time that they appear. There should not be more than a few of these words. 

· Run-on Sentences: Break these into short sentences containing one idea.

· Unnecessary words: Read your work and remove all words that are not necessary. 

· Read Slowly and Out Loud: You will catch lots of errors in grammar and clarity. 

· Images: Assignments may not include any copied diagrams or photos. Make your own diagrams and cite the original. Any image included should be referred to in the writing just before or after the image. Images can be drawn with the simple tools in MS Word and should be labelled. Draw 2-D.
· Submission: The assignments should be submitted as a Google Doc with editing enabled. They can also be submitted by hand or as a .docx file (with your name as the file name) that is attached to an email. If you are working with a partner, they must be cc’d on all email correspondence. They are due before the next unit starts. 

· Examples: Check out http://physicsims.com/ to see what Isaac, Rees, Jake and Mackenzie did for some of their assignments in 2013-1014 or what Philip Duncan is continuing to do at https://www.youtube.com/user/frameofessence 
The Wave Nature of Light Assignments
Medical/Biology
1) Describe where and why fibre optics is used in endoscopy.
2) How is an optometrist different from an optician? Compare the qualifying programs (time, cost, difficulty of entrance, course and mark requirements) and the jobs’ responsibilities, pay, openings etc. 

3) Compare audiology and optometry. Compare the qualifying programs (time, cost, difficulty of entrance, course and mark requirements) and the jobs’ responsibilities, pay, openings etc.

4) Describe the various surgical methods used to improve vision. What are the possible side effects?
Engineering
5) Go to Physics 2000. http://www.colorado.edu/physics/2000/index.pl How do LCD screens work? Summarize how LCD screens work by making a 3-D model.
6) Describe and explain how eyeglasses can be improved with features such as high density plastics and thin films. Present it as a brochure for customers and include the increased costs. 

Creative
7) Make an illustrated picture book for 12-year olds about how spectroscopes are use by astronomers to determine what the stars are made of, how fast galaxies are rotating and how old the universe is. 
8) Take a photograph or make a sculptural art piece that is beautiful or interesting because of some property of light. Write a one-page explanation of the physics that is involved that a grade-10 student could appreciate. Optional: Enter it in a physics contest like one of these http://www.aapt.org/programs/contests/photocontest.cfm, http://www.cap.ca/en/activities/art-physics 
9) Take three pairs of photographs of objects or people around Danforth that show how you can use polarizing filters to improve images. Include a brief explanation of what the filters did.

History/Biography
10) Various poets (Keats, Poe) have argued that science destroys the beauty of the rainbow and other natural phenomena while Dawkins and Feynman argue the science increases our appreciation. Discuss this question with reference to their arguments and your own experiences. 
11) Rosalind Franklin did pioneering work using the diffraction of x-rays to determine the structure of DNA. Many people think that this work was worthy of a Nobel Prize. Why did she not get one?
Computer Simulation
12) Make a computer simulation of polarized light and how it is affected by filters.

Experiments (These may be done with a partner.)
13) Measure the thickness of a hair using interference and one other technique.
14) Improve the LED experiment with diagrams and an explanation of how you changed the method to provide the most precise values for the wavelengths. 
