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Human Vision Defects

Sometimes the eye lens is unable to accommodate for near or far objects. Or the eyeball may have an unusual shape, shifting the position of the retina. This may result in the image being focused at a point in front of the retina (nearsightedness) or at a point behind the retina (farsightedness). Both cases will produce a fuzzy image. Eyeglasses may be used for ‘corrective vision’. 

The type of corrective lens may be concave or convex, depending on the vision defect.
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vision

Challenge A : Nearsightedness (myopia)  

distant objects are blurred, as the image forms in front of the retina, as the sketch shows:



Prediction: what type of lens would shift the image back to the retina? Concave? Convex?

Reasoning _____________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Test your theory: 
Obtain a ray box, one small concave lens, a set of large concave and convex lenses and a piece of paper to act as the retina. Set up the paper so an image of the lightbulb is clearly focused, using the small lens as the ‘eye lens’. Move the paper slightly backwards, so the image is fuzzy. This is like nearsightedness. Now insert the large lenses, one at a time, just in front of the small concave lens. Determine which one ‘cures’ the nearsightedness. Sketch the results below:


  (Place one of these lenses between                                      

  the object and the eye and show, by sketching,  

  how the light rays are   modified to focus on the retina)









place one here


A & B Challenge.  Groups now combine and share their results. Turn these results into a complete note on myopia and hyperopia.
Human Vision Defects

Sometimes the eye lens is unable to accommodate for near or far objects. Or the eyeball may have an unusual shape, shifting the position of the retina. This may result in the image being focused at a point in front of the retina (nearsightedness) or at a point behind the retina (farsightedness). Both cases will produce a fuzzy image. Eyeglasses may be used for ‘corrective vision’. 

The type of corrective lens may be concave or convex, depending on the vision defect.
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Challenge B: Farsightedness (hyperopia)  

near objects focus behind the retina, so vision is blurred



Reasoning _____________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Test your theory: 
Obtain a ray box, one small concave lens, a set of large concave and convex lenses and a piece of paper to act as the retina. Set up the paper so an image of the lightbulb is clearly focused, using the small lens as the ‘eye lens’. Move the paper slightly forwards, so the image is fuzzy. This is like farsightedness. Now insert the large lenses, one at a time, just in front of the small concave lens. Determine which one ‘cures’ the farsightedness. Sketch the results below:


  (Place one of these lenses between                                      

  the object and the eye and show, by sketching,  

  how the light rays are   modified to focus on the retina)









place one here

A & B Challenge.  Groups now combine and share their results. Turn these results into a complete note on myopia and hyperopia.
Rays focus on retina





Rays focus in front of retina





corrective lens type


concave ___


convex ___





Rays focus behind retina





corrective lens type


_______________





Rays focus on retina
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