SNC 2DI  - 10.2 Properties of Light and Reflection

Light travels in straight lines, this is referred to as ______________________... this means that light does not bend...



_________________________
Reflection :
Light travels in a straight line as long as it is moving through the ___________________
A medium is a substance in which waves can travel through,

***examples  air,   water,    lead

A ray is a straight line with an arrowhead that shows the direction in which light is traveling 


Application: Shadows

*Why is a shadow greater when the object is closer to the light source than farther away?
-It has to do with how much of the ray is blocked and emphasises the concept that light travels in straight lines and is not capable of bending or curving around an object.

Fermat’s Principle: light follows the path that will take the least amount of time, ie therefore it follows the shortest path

Laws of Reflection:







The Laws of Reflection are: 

Images in Plane Mirrors


Image Characteristics (LOST)

*Location: relative location of image compared to object 

*Orientation: is the image erect (upright) or inverted (upside down)

*Size: is the image larger, smaller or the same size as the object
*Type: real or virtual


*A real image can be seen on a screen

*A virtual image cannot be seen on a screen – light rays never cross to produce an image
Using Ray diagrams to locate an image in an Plane Mirror



Practice Questions:

1.  Can light bend? Explain
2. Explain how we can see the sunrise before actually seeing the sun itself.  Draw a diagram to support your answer
3. Complete the sentences by writing in the correct word;

· The angle of incidence is _________ to the angle of reflection

· The normal is always ____________ to the surface

· The incident ray, the reflected ray and the normal are all in the same ________

4.  How is the angle of incidence measured? Use a diagram to support your answer.
5. If the angle of incidence is 30 degrees, what is the angle of reflection?
6. Using a ruler complete the 2 ray diagrams for the following objects viewed in a plane mirror



7.  Describe the images in a plane mirror you have created in the above ray diagrams using the LOST characteristics.
8. Explain why the image produced by a plane mirror always produced virtual images.

SNC 2DI Images in Concave Mirrors

Concave mirror, is a mirror with a reflecting surface that curves inward

*Remember the angle of _____________ always equals ________________________
*Visualize the concave mirror as having many flat mirrors, that jaggedly put together represent a curve, these small flat mirrors represent the surface of the mirror where the ‘normal” is drawn from

*If you draw the normals for all the small flat mirrors, all the normals come together at one point, this point is called the centre of curvature... see below...

*The normal that touches the centre of the mirror is called the __________________

*The point where the principle axis cuts the centre of the mirror is called the ____________
KEY points when drawing rays for concave mirrors

Parallel rays with the principle axis will always reflect through the same point, this point is called the focal point

AND

Any ray that travels through the focal point will always reflect parallel to the principle axis

The distance between the focal point and the vertex is called the _________________
NOTE: The bottom of an object is always placed on the principle axis, therefore only need to draw rays from the top of the object to determine the LOST principles of the image
Finder Rays are used to form the image, they must originate from the same point on the object

1.  Parallel to the principle axis and reflects through the focal point

2.  To the vertex and reflects at the same angle the incident ray went in but on the other side of the principle axis

3. Through the focal point and reflect parallel to the principle axis

NOTE: Where the reflected rays cross is where the image forms


ONLY reflected rays can be extended
Using the finder rays determine the LOST principles for the situations below.
Situation 1 Object between the focal point and the mirror


Situation 2 Object between focal point and centre of curvature


Situation 3 Object beyond Centre of Curvature


Concave Mirror Problems

-For each of the problems below find the image formed.  Include the LOST characteristics for each image.  Remember to use 3 finder rays to find the image. 

1.






2.













3. 






4. 




5. Would an image form if the object is on the focal point, draw a diagram to support your answer.

Convex Mirrors....


-Convex mirrors are also known as ___________________ because....





Calculations...


*There are two equations that can be used to predict the characteristics of images

Mirror Equation:


Magnification Equation:






Sample Questions:

1.  A concave mirror has a focal length of 15cm.  The height of the object is 4.0cm and is placed 35cm in front of a concave mirror.  Determine the images distance and height.

2.  Determine the focal point for a mirror in which the distance from the object to the mirror is 30 cm and the distance from the image to the mirror is 45 cm.

 











 














