
Update: Aug 2006

Course: SPH 3U1

Unit: light

Lesson 8: Title: Thin Lens Equation

Apparatus needed: 

Bellwork: 

Preliminaries: 
* lenses should have been passed around yesterday (if not, then do it today)
* Sign conventions should have been copied a day or two ago.
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.

Lesson:

The Thin Lens Equation

(optional: derive the equation.)
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Example: find the location of the image of an 10 cm object that is 15 cm from a convex lens that has a focal length of +7.5 cm.

1/15 + 1/di = 1/7.5

…

di = 15 cm.

The image is 15 cm from the lens.  How big is the image? … use the magnification equation …

Magnification Equation

What is magnification? How do you determine how much something is magnified?

An optical device (mirror, pinhole camera, lens) magnifies something when the image is bigger than the object.
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hi = height of image, ho = height of object





di = distance of image from optical device, do = distance of object ...

if M > 0 then image is upright
   M < 0 then image is inverted
  |M| > 1 for magnification
  |M| < 1 for reduction

Example: M = – 0.25

reduced, and inverted

To find the image size of the problem above, just use the part of the magnification equation that is pertinent.
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- 15 cm/15 cm = hi / 10 cm

( hi = – 10 cm. ( same height and inverted.

· Homework: p 371 #1-3 (bottom)
Hand in p383 #14,16
Evaluation: 

---------------------------------------------------------------------------------------------------------------------

<after the lens lab …>

Questions:

1. Using a convex lens, where do you put the object in order to make
(i) a smaller inverted image (as in a camera)?
(ii) a larger upright image (as in a magnifying glass)?
(iii) a same size image (in a photocopier perhaps?)?
(iv) a beam of light?
(v) a larger inverted real image (as in a slide projector, overhead projector, …)

2. Which of these would be a real image? (the ones that are visible on a screen)

Summary: (place object on left, read the image characteristics based on where the object is)


 

real & inverted

   virtual & upright

 



    no image
 




 
 
           smaller  same  bigger
     bigger
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F
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Physics makes sense – as always – 

· when the image switches from real to virtual, there is a spot where you don’t get any image (it just makes a beam of light).

· when the image switches from inverted to upright, there is a spot where you don’t get any image.

· between the areas where the image is bigger and smaller, there is a spot where the image is the same size

· Note: all the virtual images in this lens are bigger


Where the object must be placed in order to make this type of image





There are three parts to the magnification equation. You can use any two parts that you need.
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