Optics Unit Test!
Friday June 14th, 2019
Format: Scantron (M/C, T/F, matching)


Short Answer (written explanations, ray/refraction diagrams, calculations)
Topics:
What is Light: 
· Electromagnetic spectrum (types of waves, rank energies)

· Ways light is produced + examples

Reflection of Light: 
· Laws of reflection 

· Plane mirrors – locating images and SALT

· Terminology (angle of incidence, reflection, virtual image, focus, vertex, normal etc.)

· Real vs Virtual image – definition using light rays, why can you “see” a virtual image

· Concave vs. Convex mirrors (converging & diverging)

· Draw ray diagrams to find image + list SALT characteristics 

· Mirror calculations: di, do, hi, ho  (determine SALT from values and signs)

Refraction of Light:
· What is and causes refraction?

· Rules for refraction (towards or away from normal)

· Index of refraction

· Total Internal Reflection (critical angle, applications, be able to draw/interpret)

Lenses:
· “Similar but different” than mirrors

· Convex vs. concave lenses (converging vs diverging)

· Draw ray diagrams + list SALT characteristics

· Be careful with the “real vs. virtual” side of a lens

· The eye – nearsightedness, farsightedness

· Lens calculations (be careful with signs! Determine SALT)

· Applications (camera, movie projector, magnifying glass, etc)
Review for Optics Unit Test
1. How are wavelength and frequency related?

2. What is the difference between bioluminescence, chemiluminescence, luminescence and triboluminescence?

3. What is the difference between phosphorescence and fluorescence?

4. What is the speed of the different forms of electromagnetic radiation?

5. What are the two ways of locating images in plane mirrors?

6. What are the properties (SALT) of images in:

a. A plane mirror?

b. A concave mirror at the different object locations?

c. A convex mirror?

d. A converging lens at the different object locations?

e. A diverging lens?

7. Be able to draw and label a ray diagram for all of the cases in #3 (use SALT to describe characteristics) – not limited to the following diagrams.
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8. Be able to calculate the size and position of an image in:
a. A mirror:
i. A concave mirror has a focal length of 14 cm.  An object with a height of 3.5 cm is placed 50.0 cm in front of the mirror.

a. Calculate the image distance.

b. Calculate the image height.

ii. An object 0.4 m tall is placed 2.5 m in front of a convex mirror that has a focal length of -90 cm.

a. Calculate the image distance.

b. Calculate the image height.
b. A lens:
i. A cat of height 19 cm is placed in front of a converging lens.  An inverted, real image of height 58 cm is located on the other side of the lens.  Calculate the magnification of the lens.

ii. A converging lens has a focal length of 34 cm.  A tree is located 45 cm from the lens.  Calculate the location of the image.

iii. A diverging lens has a focal length of 29 cm.  A virtual image of a marble is located 13 cm in front of the lens.  Where is the marble located?

9. What is refraction?

10. How is the density of a medium related to its refractive index?

11. What happens to the speed of light in media of differing densities?

12. What direction will light bend when moving from a high density to a low density media?

13. What direction will light bend when moving from a low density to a high density media?

14. Calculate the index of refraction from the speed of light in a given substance:

a. Determine the speed of light in fused quartz if fused quartz has an index of refraction of 1.46.

b. The speed of light in turpentine is 2.04 x 108 m/s.  What is the index of refraction for turpentine? 

15. What physical property does  a lens need to be:

a. Converging?

b. Diverging?

16. What is the difference between a real and virtual image in a mirror and in a lens?

17. Be able give the name and function of the parts of the human eye.

18. What is the difference between myopia, hyperopia, presbyopia and astigmatism?

19. What are some applications of lenses?  How do they work?
