
Update: Aug 2006

Course: SPH 3U1

Unit: light

Lesson 6: Title: Concave Lenses, Adding Lenses
Apparatus needed: lenses - convex and concave (to pass around) (or next lesson)
Bellwork: copy the sign conventions on p 452. (if not already done) –Better to do it together.
1. (MAYBE do a ray diagram with the object inside F.)

2. Draw a scale diagram to find height of the image of a 4 cm object that is 15 cm from a convex lens that has a focal length of +7.5 cm.


3. Sketch the path of the ray in the glass block:






Lesson:

Rules for Diverging lenses

1. A ray that goes towards the optical centre keeps on going straight.
2. An incident ray parallel to the P.A. is refracted as if it comes from the primary focus.
3. A ray heading towards the secondary focus is refracted so that it is parallel to the P.A.

(this is the hardest one to find – just remember you must have a ray for all 3 special points: O, F, F’ )

Since the rays are diverging, you cannot simply draw the image where the rays meet.  They never meet (the image is virtual.   To find the image extend the rays back behind the lens in a straight line. Always draw these rays as dashed lines. There are no real rays here. Your eye sees the image where these lines meet.  Virtual images are always in focus.

Draw ray diagram with colours matching rules. Describe image.

(the object should be fairly large and not to far from the lens)
Note that F and F' have switched. This is a minor technical point that we don’t care about.

<<< insert image here >>>

Homework:

p366 #2,3  [maybe 6(c) too].
Complete and hand in assignment. Start on tomorrow’s homework (the two ray diagram parts).

Sign Conventions: 
1. All distances are measured from centre of optical device
2. Distances of real objects and images are positive

"
virtual
  "
     "
        negative (example of a virtual object?)
3. Heights of object and images are positive when upright and negative when inverted.

4. Focal lengths of converging lenses are positive; diverging lenses have negative focal lengths.

· Pass lenses around: 

· Note that the (images from) concave lenses are always: upright smaller, in focus.

· Can you get the image in a convex lens to be inverted / upright?

· Can you get it to be bigger / smaller?

Focal Length Activity 

Best done outside???

When you put two lenses together, the combined focal length is given by the formula: 
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Power: Because it is annoying to work with reciprocals all of the time, optometrists define a quantity called “power”.
The units of power are “dipoters” . 
This optical power is not the same as mechanical or electrical power (in Watts). 

P = 1/f    (in metres). 
1 diopter = 1 / metre.

Now you can just add the power of the lenses in diopters to get the total power: PT = P1 + P2
1. To do:

2. Get two converging lenses and determine if this formula works (you can use either focal lengths or diopters).

3. Now get a diverging lens. Put it together with the two converging lenses. Use the lens formula to determine the focal length of the diverging lens. *This is the simplest way to determine the focal length of a diverging lens.*

Note: if step 1 didn’t work, then obviously there is no reason to believe that the formula will work for step 2.

To hand in:
( all of your data and calculations.
( a 1 sentence conclusion.









_1216545377.unknown

