Science Focus 8 – Unit 3 Light and Optical Systems Study Guide


SCIENCE FOCUS 8 UNIT 3

LIGHT AND OPTICAL SYSTEMS STUDY GUIDE

TOPIC 1: What is Light? – 

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Light


	
	

	natural light

 source


	
	

	Radiate


	
	

	Radiation


	
	

	radiant energy


	
	

	artificial light

 source


	
	

	incandescent source


	
	

	Incandescence


	
	

	Fluorescence


	
	

	Phosphor-

escence


	
	

	Chemi-

luminescence


	
	

	Bio-

luminescence


	
	

	Ray


	
	

	ray diagram


	
	

	Transparent


	
	

	Translucent


	
	

	Opaque


	
	

	Luminous


	
	

	non-luminous


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. What is light?__________________________________________________________ (176)

2. How does the Sun's light travel? ______________________________________________ 

________________________________________________________________________   (176)

3. List 3 different types of energy that produce light _______________________________

_________________________________________________________________________(176)

4. What is the first basic principle of light? _______________________________(177)

5. The brightness or intensity of light indicates ___________________________________

_________________________________________________________________________ (178)

6. Name 5 sources of light.  Give an example of each source of light?          (180 - 183)

	

	

	

	

	


7. What  % of energy given off by incandescent light bulbs is heat energy?_______(180)

8. Write the energy pathway for: 

a. an incandescent source______________________________________ (180)
b. a fluorescent source_________________________________________(181)
c. a chemiluminescent source____________________________________(183)
9. An advantage of fluorescent bulbs compared to incandescent bulbs is that 

______________________________________________________________________
A disadvantage of fluorescent bulbs compared to incandescent bulbs is that
_________________________________________________________________(181)
10. What is the main difference between a fluorescent source and a phosphorescence 
source of light? ____________________________________________________________

_________________________________________________________________________ (182)

11. How is chemiluminescencent light produced? __________________________________

_________________________________________________________________________ (183)

12. How is bioluminescent light produced? ________________________________________

_________________________________________________________________________ (183)

13. If electrical energy costs $0.0531/kW●h, what is the cost of running a house for a
 month where 508.90 kW●h of energy was consumed? ________________________(184)

14. According to the ray model of light. A ray is __________________________________

_________________________________________________________________________ (184)

15. Describe and give an example of what happens when light strikes
translucent material_____________________________________________________

transparent material_____________________________________________________

an opaque material__________________________________________________(185)

Insert Figure 3.11B in your logbook

TOPIC 2: Reflection – 

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Reflection


	
	

	incident ray


	
	

	reflected ray


	
	

	Normal


	
	

	angle of incidence


	
	

	angle of reflection


	
	

	plane mirror


	
	


	law of reflection


	
	

	Convex


	
	

	Concave


	
	

	Plane


	
	

	virtual image


	
	


Questions (the number at the end of the answer line is the page where it can be found)

16. Use the following terms to describe the process of reflection: incident ray, reflected ray, angle of incidence, angle of reflection and normal.  Use figure 3.15 to illustrate the process of reflection.   (188 – 189)

	

	

	

	

	


2.  What is the law of reflection? _____________________________________________

_________________________________________________________________________(194)

17. When you see the reflection of the tip of your nose in a plane mirror, the reflected rays of light appear to be coming from behind the mirror.  If you move twice as far away from the mirror, what happens to the position of the image of your nose?______

 _________________________________________________________________________(194)

18. When using a plane mirror, an image in the mirror is the same _________________ 

and appears ______________________________________________________________(195)

5.  Convex mirrors  ________________and concave mirrors are_________________(195)

19. An image is a virtual image when  ____________________________________________

 _________________________________________________________________________(196)

20. Convex mirrors form images ___________________________________________

 However__________________________________________________________(196)
21. Explain how light reflected from rough surfaces obeys the law of reflection? _______

______________________________________________________________________________

_________________________________________________________________________(197)

22. Explain why white paper looks white and why letters on the page look black      (197)

	

	

	


23. Explain how a bicycle reflector works. (197)
	

	

	


Insert Figure 3.25 in your logbook use it to explain how a pool player can use the law of reflection

TOPIC 3: REFRACTION  – 

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Refraction


	
	

	angle of refraction


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. What is refraction?__________________________________________________________

 _________________________________________________________________________(200)

2. What causes the refraction of light? __________________________________________

 _________________________________________________________________________(200)

3. What is the difference between reflection and refraction _________________________

____________________________________________________________________(188 & 200)

4. What happens to the image of an object when light is refracted? (200)

	

	

	


5. Using the normal as a reference line, describe the change in direction of a light ray that travels from

air into glass____________________________________________________________

______________________________________________________________________________
water into air___________________________________________________________













 (204)

6. The new direction of the light is called ____________________________________(204)

7. When the angle of incidence increases, _______________________________________

However_________________________________________________________________(204)

8. Refraction can also occur when light travels through _________________________
_________________________________________________________________________(204)

9. Explain how a mirage is formed.  (204)
	

	

	


Insert the diagrams from page 203 in your logbook

10. Complete the following summary chart            (205)

	Type of behaviour
	What happens to light striking a surface?
	Nature of surface
	What else happens?

	Reflection
	
	
	

	Refraction
	
	
	

	Absorption
	
	
	


NOTE: include figure 3.27 from page 204 in you logbook
TOPIC 4: LENS AND VISION – 

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Lens


	
	

	Attitude


	
	

	concave lens


	
	

	convex lens


	
	

	Focuses


	
	

	Retina


	
	

	near-sighted


	
	

	far-sighted


	
	

	Accom-modation


	
	

	near point


	
	

	far point


	
	

	Diaphragm


	
	

	Aperture


	
	


	Shutter


	
	

	Iris


	
	

	Pupil


	
	

	iris reflex


	
	

	optic nerve


	
	

	blind spot


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. Explain how lenses affect light rays ___________________________________________

_________________________________________________________________________(208)

2. A double concave lens is ______________________________________________

Describe and draw the behaviour of light as it passes through a double concave lens (208)

3. A double convex lens is ______________________________________________

Describe and draw the behaviour of light as it passes through a double convex lens (208)

4. Lenses are probably ______________________________________________(209)

5. An image forms where ________________________________________________   

The light rays __________________________________________________________ 

A convex lens ______________________________________________________(209)

NOTE: include figure 3.31 from page 209 in your logbook
6. The lens in the eye is ______________.  It takes ___________________________

And by ___________________________________________________________(210)

7. The focusing allows us to __________________________________________(210)

8. In a normal eye, _________________________________________________(210)

9. Some people have eyes that are too long.  As a result ________________________

__________________________________These people are _________________(210)

10. Other people have eyes that are too short.  As a result _______________________

__________________________________These people are _________________(210)

11. Make a labeled drawing to show how the lens in a pair of eyeglasses can be used to correct: far-sightedness     (210) 

12. Make a labeled drawing to show how the lens in a pair of eyeglasses can be used to correct: near sightedness
(210)

13. Using the following chart, state which part of the camera corresponds to each of the following parts of the human eye and state the function each part.     (211)

	Human eye part
	Camera part
	Function

	retina
	
	

	iris
	
	

	pupil
	
	

	combination of lens and cornea
	
	


14. In a camera, if an object moves closer to the film, ___________________________ 

_________________________________________________________________(215)

15. In a human eye, ______________________________________________________ 

Instead, ___________________________________________________________(215)

16.  Accomodation is the process of _________________________________________ 

_________________________________________________________________(215)

17.  The shortest distance at which an object is in focus is called __________________ 

The longest distance is called _________________________________________(215)

18. For the average adult human eye, the near point is about _____________________ 

The far point is said to be _____________________________________________(215)

19. For a camera to work properly enough light has to reach the film.  Explain how the diaphragm, aperture and shutter work together to make sure the correct amount of light reaches the film.    (216)

	

	

	

	

	


20. In the human eye, the iris which is ____________________________ functions like 

___________________________________________________________The opening 

is called the _________ which appears as __________________________________ 

The iris reflex is ____________________________________________________(216)

21. In the human eye, the _____________ sense the light.  When the cells in the retina 

detect light, they ________________________________________________________

that travel from _________________________________________________________

through the ____________________.  The point where the optic nerve enters the retina 

does not ______________________________________________________________

This point is called the _______________________________________________(217)

22. The parts of a camera are contained in ____________________________________ 

In the eyes, ____________________________________________________________

In order to keep from collapsing ____________________________________________

In addition to keeping the eyeball rigid, humours _______________________________

_________________________________________________________________(217)

NOTE: include figure 3.39 from page 218  in your logbook
TOPIC 5: EXTENDING HUMAN VISION – 

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	refracting telescope


	
	

	objective lens


	
	

	eyepiece lens


	
	

	reflecting telescope


	
	

	objective mirror


	
	

	Prisms


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. What is the purpose of a telescope? ______________________________________(221)

2. State the function of a telescope's:

objective lens or mirror___________________________________________________

eyepiece lens_______________________________________________________(221)
3. How does the distance from the image to the lens affect magnification? ___________

 _________________________________________________________________________(222)

4. Give an example of how prisms are used and the advantage of using them ________

_________________________________________________________________________(223)

5. To what magnification are magnifying glasses generally used? _______________(224)

6. How have optical systems such as the microscope and the telescope contributed to scientific knowledge?  Give two examples.    (224)

	

	

	

	


NOTE:  Topics 6-8 are extension material and will not appear on any of the tests

	Grade Eight: Unit 3

Light & Optic Systems
	Study Guide Topic 6

The Source of Colors
	Score out of 4


	concept
	definition
	illustration

	spectrum
	
	

	solar spectrum
	
	

	additive primary colours
	
	

	secondary colours
	
	

	rods
	
	

	cones
	
	

	colour blindness
	
	

	complementary colours
	
	


1. What happens when white light passes through a prism?

	

	


2. If colours pass through a reversed prism, what happens to the colours? 

	

	


3. What common assumption about white light did Sir Isaac Newton show to be wrong?

	

	


4. What is a spectrum? _______________________________________________

5. Make a labelled diagram, in colour, of the solar spectrum, beginning with violet.

6. Explain scientifically why grass looks green or a rose looks red.

	

	


7. What determines the colour of an object? _______________________________

8. Explain why the Sun needs to behind us when we see a rainbow in the sky.

	

	


9. What colour is produced by mixing the following colors of light:

a. red and blue ____________________________________

b. green and blue __________________________________

c. red and green ___________________________________

d. red, blue and green _______________________________

10. List two objects or devices that use colours for practical purposes.

	


11. Explain how the two types of cells in the retina of  human eyes respond to light.

	

	


12. Which of these two types of cells detect colour? _________________

13. What is colour blindness?

	

	


	Grade Eight: Unit 3

Light & Optic Systems
	Study Guide Topic 7

The Wave Model of Light
	Score out of 4


	concept
	definition
	illustration

	crests
	
	

	troughs
	
	

	wavelength
	
	

	amplitude
	
	

	frequency
	
	

	hertz
	
	

	wave model of light
	
	

	laser
	
	

	incoherent
	
	

	coherent
	
	


1. What scientist proposed that light beams are made of streams of extremely tiny, fast-moving particles?

	


2. What scientist proposed that light travels as waves, not as streams of particles?

	


3. Draw a wave with a wavelength of 4 cm and an amplitude of 1 cm.  Label a crest, a trough, the amplitude, and the wavelength.

4. A buzzer vibrates 900 times in 1s:  

a. What is its frequency __________________________________________
b. A guitar string vibrates 880 times in 2 s.  What is its frequency? ________
c. A ball bounces on the floor 10 times in 50 s.  What is its frequency? _____
5. What is a scientific model? __________________________________________
	


6. Describe one way in which light behaves like a wave instead of a particle.

	


7. Why do scientists prefer to talk about a wave model of light instead of saying that light is a wave?

	

	

	


8. Explain using the wave model of light why sunsets tend to be predominately red and orange in colour.

	

	

	


9. What does the word laser represent? __________________________________
10. Explain the difference between a laser and an incandescent light bulb in terms of the wave model.

	

	


11. Give two examples of a light-based technology.  Explain the purpose of each technology.

	

	


	Grade Eight: Unit 3

Light & Optic Systems
	Study Guide Topic 8

Beyond Light
	Score out of 4


	concept
	definition
	illustration

	electromagnetic spectrum
	
	

	infrared radiation
	
	

	radio waves
	
	

	microwaves
	
	

	radar
	
	

	ultraviolet (UV) radiation
	
	

	ozone layer
	
	

	x rays
	
	

	gamma rays
	
	

	radiation therapy
	
	


1. Draw a diagram illustrating the electromagnetic spectrum.

2. List five types of radiation other than visible light and give a use for each type.

	Type
	Use

	
	

	
	

	
	

	
	

	
	


3. Which part of the electromagnetic spectrum has the:

a. lowest frequency____________________________________________
b. highest frequency____________________________________________
4. Which type of radiation from the Sun causes tanning? _____________________
5. Why is it important to protect your eyes from UV radiation? _________________
	


6. Explain why the thinning of the ozone layer is a problem.

	

	


7. How can people reduce the damage to the ozone layer?

	

	


8. What are some potential uses for:

a. a technology that extends night vision

	

	


b. a remote-imaging technology

	


3

