Properties of light and visual function problem set 
1) What is the frequency in air of a ray of blue light that has a wavelength of 460 nm? (use velocity of light  = 3x108m/s)

 f=v/l = (3x108m/s)(460x10-9)= (3/460) x10 8+9 = 6.52x1014Hz

2) What does the wavelength of red light (660 nm) change to when traveling from air to crown glass, where the wave travels at 1.97x108m/s, if its frequency is 4.55 x 1014 Hz?

l=v/f= (1.97x108m/s)  (4.55 x 1014 Hz)= 0.433x10-6 , or 433 nm
3) What is the dioptric power of a lens that has a focal length of +0.5m?
Recall the formua D=1/f (focal length in meters)

So,  D=1/0.5 =  +2.00 Diopters. Pay attention to the sign, this is a converging lens b/c it is a positive value

4) What is the dioptric power of a lens that brings parallel rays of light to a point focus 16 inches from the lens? (you must convert inches to meters)
D=40/f=40/16=+2.50D

5) A young child can focus from infinity to 10cm away. How much plus power must this child’s lens be able to add during accommodation for the distance of 10cm?

F=1/10=+10D

6)At what distance from a pinhole camera must a 4cm object be placed so that the image will be three times the size of the object and be located 1 meter behind the pinhole?

Solution:

Known: 
Unknown: 

Object size h=4cm                                                           object position

Image size h’=3xh=12cm

Image position a’=1m

Make a diagram and solve for similar triangles (like in grammer school!!!)

4cm/a = 12cm/100cm solve for the unknown (a)

a=(4)(100)/12= 33.33cm
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6)Calculate the vergence for the following pencils.  How much does the lens change the vergence?


[image: image2]
Known: 




            Unknown:


Formula:
Lens to object -50cm (.5m)                                Vergence                                VD=1/Rm
Lens to image +25cm (.25m)

.   

So, object vergence is 1/-.5 = -2.0D and image vergence is 1/+.25 = +4D

Since the incident vergence of -2D changes to a vergence of +4.00 after passing through the lens, the lens power is +6.00D  (Lens power = image vergence- object vergence)

8) A pencil of rays leaves a lens and converges towards a point 100cm from the lens.  What is the vergence at a pont 40cm to the right of the lens? 
[image: image3]
Solution:

Rays emerging from this lens are converging toward a point 100 cm to the right of the lens, and so this position represents the ORIGIN of the wavefront.  Then the distance from the point at which the vergence is to be determined is 100-40=60cm.  The radius of the wavefront is + because it is measured from left to right, and the vergence is V=1/.6m=+1.66D.
9) This is an index of refraction problem which shows how light changes as it passes through a medium other than a vacuum. Index of refraction (n)= speed of light in air/speed of light in the material   Hint speed in air considered to be  3x108m/s.

If light has a speed of 118,000m/s in a material what is the index of refraction for that material? 

A. n=  3x108m/s/118m/s

Just solve for the unknown: n=1.58
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