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Grade 8 Science  

Unit 2: Optics 

Chapters 4, 5 and 6 

 

At the end of this unit, students will be expected to… 
 

1. Provide examples of ideas and theories of light used in the past to explain observed 

properties.  Include: 

 Pythagoras’ belief that light consisted of beams 

 Michelson’s experiment to measure the speed of light 

 Galileo’s experiment 

 

2. Identify the speed of light as 3 x 10
8
m/s. 

3. Compare the speed of light to the speed of sound using thunder and lightning as an 

example. 

4. Provide examples of how scientific knowledge of light resulted in the development of 

early technologies.  Include: 

 Microscope 

 Telescope 

 

5. Define light as a form of energy that can be detected by the human eye. 

6. Identify and describe properties of visible light.  Include the following properties, 

definitions and examples: 

 Travels in a straight line (rectilinear propagation) ex. shadow formation 

 Reflects (reflection) ex. Mirrors (specular) and dust (diffuse) 

 Refracts (refraction) ex. Bent stick effect 

 Disperses (dispersion) ex. Formation of rainbow as light separates into its 

constituent colors. 

 Travels through a vacuum (does not require a medium) ex. Light from sun 

and stars reaching Earth through space. 

 Travels to different degrees through transparent, translucent and opaque 

materials ex. Window pane, frosted pane 

 

7. Use a prism to observe the dispersion of light. 

8. Define the visible light spectrum. 

9. List the constituent colors of white light in order of degree of refraction. 

10. Explain the importance of using the words frequency and wavelength correctly. 

11. Define frequency. 

12. Define wavelength. 

13. Relate the degree of refraction for each of the constituent colors to its wavelength 

(longest wavelength refracts the least.) 

14. Describe the relationship between frequency and wavelength.  Include: 

 High frequency waves have short wavelengths 

 Low frequency waves have long wavelengths 
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15. Compare properties of visible light to the properties of other types of electromagnetic 

radiation, including infrared, ultraviolet, X-rays, microwaves and radio waves. 

16. Describe the electromagnetic spectrum in terms of wavelength, frequency, and energy.  

Include in order of decreasing wavelength (increasing frequency): 

 Radio waves 

 Microwaves 

 Infrared 

 Visible light 

 Ultraviolet 

 X-rays 

 Gamma rays 

 

17. Describe different types of electromagnetic radiation, including infrared, ultraviolet, x-

rays, microwaves and radio waves. 

18. Provide examples of the use of each type of electromagnetic radiation.  Include: 

 Infrared: motion sensors 

 Radio waves: telecommunications 

 Microwaves: cooking food 

 Ultraviolet: sun tanning 

 X-rays: medical detection 

 Gamma rays: radiation therapy for cancer 

 

19. Describe possible negative and positive effects of technologies associated with 

electromagnetic radiation. 

20. Indicate that generally higher energy electromagnetic radiation is more harmful to 

humans. 

21. Recognize that there are positive and negative effects of exposure to electromagnetic 

radiation.  Include: 

 Positive Negative 

X-rays Medical detection Over exposure can 

lead to cancer 

Ultraviolet Used to treat jaundice in 

babies 

Skin cancer 

Radio waves Improved 

telecommunications 

Uncertain of long 

term exposure effects 
 

22. Formulate operational definitions for incidence, reflection and the normal. 

23. Define: 

 Incident light ray 

 Reflected light ray 

 Normal 

 Angle of incidence 

 Angle of reflection 

 Specular reflection 

 Diffuse reflection 
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24. Describe applications of the laws of reflection in everyday life.  Include: 

 Specular reflection 

 Diffuse reflection 

 

25. Estimate angles of incidence and reflection. 

26. Recognize that the angle of incidence is equal to the angle of reflection. 

27. State the Laws of Reflection. 

28. Recognize that a ray diagram is a useful way to represent the behavior of light. 

29. Use mirrors effectively and accurately for investigating the characteristics of images 

formed. 

30. Define and delimit questions and problems to facilitate investigation. 

31. State a conclusion based on experimental data and explain how evidence gathered 

supports or refutes an initial idea. 

32. Construct ray diagrams to describe the formation of an image in a plane mirror.  Include: 

 Angle of incidence and angle of reflection are always equal 

 The image and the object are always equal 

 

33. Describe three types of mirrors.  Include: 

 Plane 

 Concave 

 Convex 

 

34. Provide examples of each type of mirror.  Include|; 

 Bathroom mirror (plane) 

 Inside of a metal spoon (concave) 

 Safety mirror on the front of a school bus (convex) 

 

35. Describe the image size and image orientation using a variety of mirrors.  Include: 

 Plane 

 Concave 

 Convex 

 

36. Interpret patterns and trends in data, and infer and explain relationships among the 

variables. 

37. Define the focal point, focal length and the principle axis. 

38. Describe how three incident rays reflect on curved mirrors.  Include: 

 Rays travelling parallel to the principle axis 

 Rays travelling through the focal point 

 

39. Describe the formation of images in curved mirrors. 
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40. Construct ray diagrams showing the formation of images in curved mirrors. Include: 

 Convex mirrors 

 Concave mirrors 

When the object is in different positions.  Include: 

 Object between focal point and mirror 

 Object between focal point and 2x focal length 

 Object beyond 2x focal length 

 

41. Describe the characteristics of images formed using concave and convex mirrors.  

Include: 

 Size 

 Position 

 Orientation (upright or inverted) 

 Type (real or virtual) 

 

42. Differentiate between real and virtual images. 

43. Identify questions involving refraction arising from practical problems and issues.  

Include: 

 The bent stick effect 

 Apparent position of a fish under water 

 

44. Describe qualitatively how visible light is refracted. 

45. Define the process of light refraction.  Include: 

 Incident ray 

 Refracted ray 

 Angle of incidence 

 Angle of refraction 

 

46. Indicate that the speed of light decreases as it travels from one medium to another of 

greater density and vise versa. 

47. Estimate angles of incidence and refraction.  Include: 

 As light moves from a less dense medium to a more dense medium 

 As light moves from a more dense medium to a less dense medium 

 

48. Identify that a light ray traveling into a medium of greater density will bend towards the 

normal, and vise versa. 

49. Predict the effect of transparent media of varying densities on the angle of refraction of 

light.  Include: 

 Vegetable oil 

 Water 

 Rubbing alcohol 

50. Define lens. 

51. Describe two types of lenses.  Include: 

 Concave 

 Convex 



5 

 

52. Provide examples of each type of lens.  Include: 

 Magnifying glass (convex) 

 Eye glasses (convex) 

 Eye glasses (concave) 

 

53. Describe how lenses correct near-sightedness and far-sightedness. 

54. Describe how convex and concave lenses reflect light. 

55. Describe how optical technologies have developed through systematic trial and error 

processes constrained by the optical properties of the materials. 

56. Provide examples of optical technologies that enable scientific research and relate 

personal activities associated with such technologies.  Include: 

 Telescopes (refracting and reflecting) 

 Microscopes 

 

57. Provide examples related to optics that illustrate that scientific and technological 

activities take place individually and in group settings.  Include: 

 Galileo: telescope (individual) 

 Newton: telescope (individual) 

 Hubble Telescope (group) 

 Laser technologies (group) 

 

 


