Chapter 5 Review

Terms
Transparent
Translucent
Opaque
Incident light ray		
Reflected light ray		
Normal
Angle of Incidence		
Angle of reflection		
Plane Mirror
Concave Mirror		
Convex Mirror			
Refraction
Refracted Ray			
Angle of Refraction		

1. Describe the ray model of light.
Used to understand how light moves in straight lines, reflects off mirrors and refracts through lenses.  
2. What is the difference between diffuse and specular reflection. Give 2 examples of surfaces where each type of reflection would take place.
Diffuse: Reflection from a rough surface which does not produce a clear image but instead allows you to see what is on the surface.  Ex a piece of white paper, a light coloured shirt.
Specular: reflection from a mirror-like surface which produces an image of the surroundings ex: a mirror, a spoon.
3. State the law of reflection. Accompany it with a labelled diagram.
The angle of incidence + the law of reflection – see page 178 for a diagram.
4. List the 3 types of mirrors and give an example of where each can be found. 
Plane – in your bathroom, any kind of regular mirror. 
Concave – a makeup mirror, the reflector around a bulb in a flashlight. Convex – on the side of a bus, in a store.

5. Describe the characteristics of an image formed by a plane mirror. (SPOT)
Size: Is the image smaller/bigger or the same size as the object?
Position: Is the image farther/closer/ same distance to the mirror as the object?
Orientation: Is the image upside down or rightside up?
Type: Does the image appear behind the mirror (see the reflection - virtual) or in front (projector screen - real)

6. Describe the characteristics of an image formed by a concave mirror for each of the object positions. (SPOT)
See your notes!
Size: It can be smaller or larger
Position: Image distance can be larger or smaller than the object distance
Orientation: It can be upright or inverted
Type: It can be real or virtual

7. Describe the characteristics of an image formed by a convex mirror. (SPOT)
Size: The image is smaller than the object
Position: The image distance is smaller than the object distance
Orientation: The image is upright
Type: The image is virtual

8. Use a ray diagram to determine the location of an image formed by a concave or convex mirror.

	
	Kind of mirror: Plane
S:  The image size is the same as the object size.
P: The image distance is equal to the object distance.
O: The image is upright
T: The image is virtual
See page 189-190.

	
	Kind of mirror: Concave
Where is the object: Between the focal point (F) and the mirror
S:  The image is bigger than the object.
P: The image distance is larger than the object distance.
O: The image is upright
T: The image is virtual
See page 200.

	
	Kind of mirror: Concave
Where is the object: Past the focal point (F). 
S: The image is bigger than the object.
P: The image distance is farther than the object distance.
O: The image is upside down
T: The image is real
See page 201.

	
	Kind of mirror: Concave
Where is the object: Past twice the focal point (2F)
S: The image is smaller than the object.
P: The image distance is smaller than the object distance.
O: The image is upside down.
T: The image is real.
See page 202.

	
	Kind of mirror: Convex
Where is the object: On the opposite side of the mirror from the focal point (F)
S: The image is smaller than the object
P: The image distance is smaller than the object distance.
O: The image is upright
T: The image is virtual.
See page 205.




9. Distinguish between real and virtual images.
Virtual images are formed when reflected rays are extended and are located behind the mirror. A real image is formed when reflected rays (Not extended rays) meet and is located in fromt of the mirror.  You need a screen to view a real image (like an overhead projector).  A flat or convex mirror always has a virtual image.  A concave mirror can have a virtual or real image. 

10. What happens to the speed of light as it passes from a less dense medium into a more dense medium? 
It slows down and bends toward the normal.

As it passes from a more dense medium into a less dense medium?
It speeds up and bends away from the normal.

11. Complete the following statements:
· an incident light ray travelling into a more dense medium will bend_____Towards______ the normal.
· An incident light ray travelling into a less dense medium will bend____Away from_______the normal.
12. When looking at an object underwater why is the object not where you think it is.
If the light travels through two different media before it reaches your eyes, it does not travel in a straight line so the object is not where your brain thinks it is.
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reach the person's eye backward to a point behind the mirror. These
extended rays are shown by the dotted lines in the figure. When you
extend more than one ray, the lines will meet at a point behind the
‘mirror. This is the point where the image is located. You could carry
out the same process for several points on the blucberry to find out
exactly where the entire image of the blucberry is located.

‘The image of the blueberry is called a virtual image, since the
light rays that reach the eye only appear to be coming from the
object. The reflected rays don't actually meet; only the extended rays
meet at the object. When an object's image lies behind the mirror, the
image is virtual

/‘

object plane miror image

Figure 5.18 Only a smallfracon ofthe igh reflectng from an object enters the eye of the observer.
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3. Draw a ray travelling to the vertex and reflecting at the same

angle.

principal

(Remember that for all of these rays, the law of reflection will be
true.)

The top of the image is located at the point where these three
rays meet. If the object is between the focal point and the mirror,
you will need to extend the rays behind the mirror to find where
they meet to form an image.

Predicting Image Characteristics Using Ray Diagrams
How s it possible for a concave mirror to create different images
depending on the distance of your face from the mirror (Figure
5.24)? If you draw ray diagrams for objects in different positions,
you will see that the characteristics of an image in a concave
mirror depend on the distance between the mirror and the
object being reflected.

Figure 5.2 Both of these mirors
are concave mirtors. Why is one
image upside down and the other
right side up?

Chapter 5 The law of eflecton allows mirors to form images. + MHR.
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2. Draw a ray through the focal point, with the reflected ray
parallel to the principal axis.

principal

3. Draw a ray travelling to the vertex, where the principal axis

meets the mirror.
Did You Know?

Notice the similarties in the three

"":s“‘ — rays used to determine an image.
in Figures 5.26 and 5.27. You il
apply the three-ray technique to
determine images throughout this
it

Figure 5,27 Ray diagram for an object between F and 2F

For a concave mirror, when an object is between the focal
point and a distance twice that of the focal point, the image has
the following characteristics:

« The image is larger than the object.

he image distance is larger than the object distance.

he image is inverted.

o The image is real.

Real Images

What is a real image? A real image is formed when reflected

rays (NOT extended rays) meet. Recall that the virtual images
you saw were behind the mirror. A real image is located in front
of the mirror. You will notice that what you see in the mirror is
somewhat distorted. You need a screen to view a real image. If
you held a screen at the position of the real image, you would
see a clear, identifiable image on the screen. This is not true for a
virtual image.
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Object beyond Two Times the Focal Point

What happens as you move a makeup mirror farther from your
face? By drawing the three rays from the top of the object, you
can predict the image. Look at the ray diagram in Figure 5.28 to
see how this image is produced.

princpal
s *

Figure 5.28 Ray diagram for an object beyond 2F

For a concave mirror, when an object is beyond a distance
twice that of the focal point, the image has the following
characteristics:

The image is smaller than the object.

Che image distance is smaller than the object distance.

Che image is inverted.

Che image is real.

Now you know how the same mirror can form cither an
upright image o an inverted image, and an image that is cither

larger or smaller than the object being reflected. You know how

to predict the image, no matter where the object is. It is this

Thereare many simulations important skill that allows people to put concave mirrors to use
on the intemetthat show you in a variety of ways.
mirrors, objects, ray diagrams,

and images. Go to the website

Pt

vewwdiscoveringsciencea 4 ' e oribe how your approach to drawing the three rays from
the top of an object differs depending on where the object is
located.

2. What is the difference between a virtual image and a real
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2. Draw a ray that is extended through the focal point, with the
reflected ray parallel to the principal axis.

principal
s

3. Draw a ray travelling to the vertex and reflecting at the same
angle. Extend the reflected ray to intersect the first two rays.

rincipal

U

Figure 5.3 Ray diagram for an object in a convex mirtor

The three extended rays intersect at the top of the image.

Predicting the Image Characteristics in a Convex
Mirror

Drawing a ray diagram allowed you to predict the image of an
object in a convex mirror. The diagram also allows you to see the
features of the image.

For a convex mirror, the image has the following

characteristics:

* The image is smaller than the object.
The image distance is smaller than the object distancy

Che image is upright.
The image is virtual.

Chapter 5 The law of eflecton allows mirors to form images. + MHR.





