OPTICS: EXAM REVIEW

1. What is a real image?

2. What is a virtual image?

3. Describe the law of reflection as a relationship between the angle of incidence, the angle of reflection, and the normal.

4. Describe the kinds of images that can be formed by plane mirrors.

5. What type of mirror produces only diverging rays?

6. What type of mirror can produce both converging and diverging rays?

7. Describe what kind of mirror you would use if you needed to view a large, spread-out area in a small mirror.

8. Compare the shapes of convex and concave mirrors. How are they similar, and how do they differ?

9. What kind of images do convex mirrors form?

10. What are three uses for convex mirrors?

11. A lighted object is placed at the focal point of a concave mirror. Describe the light rays reflecting off the mirror.

12. Describe how the positions of a mirror, incident ray, reflected ray, and normal are related.

13. How does your image in a mirror compare with looking directly at yourself?

14. When is light travelling at its fastest?

15. What is dispersion?

16. Under what conditions can you slow down light and then speed it up again?

17. Describe how light changes its direction when moving from one medium to another.

18. What property of a medium is given by its index of refraction?

19. Through which medium does light pass more quickly, one with a refractive index of 1.1 or one with a refractive index of 2.2?

20. What type of lens produces a real image?

21. What type of lens produces a virtual image?

22. What is one use for a diverging lens?

23. How is the focal point of a mirror different from the vertex?

24. What is the definition of refraction?

25. Which substance refracts light more, water or glass? Explain why.

26. What is the speed of light?

27. What is the definition of index of refraction?

28. What is the formula for calculating the index of refraction of a material?

29. What is a common example of dispersion?

30. Define critical angle.

31. Which will be larger: the critical angle at an air-glass interface or the critical angle at a water-glass interface? Explain.

32. State the thin lens equation.

33. Explain why you agree or disagree with the following statements. For any you disagree with, provide the correct statement.

a. The normal is drawn at a 90° angle to the mirror or lens.

b. When light is reflected from a curved mirror, the angle of incidence is twice the angle of reflection.

Application Questions

1. A concave mirror produces an image on a wall that is 30.0 cm high from an object that is 6.5 cm high. What is the magnification of the mirror?

2. An object is placed 75 cm from a concave mirror. A real image is produced 50 cm away. What is the magnification?

3. A person standing 3.00 m from a glass window sees her virtual image 3.00 m on the other side. What is the magnification of the window?

4. A magnifying glass will magnify 6 times. If the magnifying glass is held over a page and magnifies a letter that is 2 mm tall, how big is the image?

5. An insect is magnified 12 times by a concave mirror. If the image is real, inverted, and 6 cm from the mirror, how far away is the insect?

6. A lens produces a real image that is 23 times bigger than the object. If the object is 14 cm away, how far away is the image?

7. A virtual image is produced 1.60 cm from a convex mirror. If the magnification of the mirror is 0.20, how far from the mirror is the object?

8. The speed of light in leaded glass is 1.66 x 108. What is the index of refraction of this type of glass?

9. The speed of light in quartz is 2.10 x 108 m/s. What is the index of refraction of quartz?

10. The speed of light through a material is 1.24x108 m/s. What material is it? (check table 11.1 pg. 454)

11. What is the speed of light through alcohol? 

(check table 11.1 pg. 454)

12. Determine the refractive index of a medium if the speed of light slows to 1.2 x 108 m/s. 

13. A light ray passes from a vacuum into a substance where its speed is 2.26 x 108 m/s. What is the substance?

14. A powerful magnifying glass produces a real image 4 mm from the convex lens. If the object was placed 28 mm away, what is the focal length of the lens?

15. Determine the focal length of a convex lens that produces a virtual image at a distance of 30 mm when the object is placed 15 mm away.

16. A convex lens has a focal length of 15 cm. An object is placed 20 cm from the lens. What type of  image is formed (LOST)? How far from the lens is the image?

Answers

1. M = 4.6

2. M = 0.667

3. M = 1

4. hi = 12mm or 1.2cm

5. do = 0.5cm

6. di = 322cm or 3.22m

7. 8.0cm

8. n = 1.81

9. n = 1.43

10. n = 2.42, diamond

11. 2.21 x 108 m/s

12. 2.5

13. 1.33, water

14. 3.5 mm

15. 30 mm

16. beyond 2f, larger, real, inverted, 60cm

17.  Draw the Electromagnetic Spectrum.

Include: Microwaves, Visible light, Radio waves,  Ultraviolet light, X-rays, Infrared light,  Gamma rays in the right order.

Indicate the long wave and short wave side of the spectrum.

True or false? As wavelength increases frequency increases

18. Name 5 sources of light and briefly describe how light is generated. Give an example or use for each light source.

Fill in the charts for concave and convex mirrors. If you need, complete the diagrams to help you find the answers.

L.O.S.T. for Concave mirrors

	Object

Location
	Image

	
	Location
	Orientation
	Size
	Type

	1. Beyond C


	
	
	
	

	2. At C


	
	
	
	

	3. Between C&F
	
	
	
	

	4. At F


	

	5. Inside F
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L.O.S.T.  for Convex mirrors

	Object
Location
	Image

	
	Location
	Orientation
	Size
	Type

	1.

	
	
	
	

	2.

	
	
	
	


What can you conclude from your findings about the L.O.S.T. for Convex mirrors?
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