1. The human eye contains a lens that focuses images on the retina. Suppose that the distance from the lens to the retina is 4 cm. PRIVATE "TYPE=PICT;ALT=$"If an object is 100 cm PRIVATE "TYPE=PICT;ALT=$20 \mbox{ cm}$"from the eye, what must the focal length of the eye be in order for the image of this object to be in focus on the retina? 



do = 100 cm
di = 4 cm


1/f = 1/do + 1/di


1/f = 1/100 cm + ¼ cm



1/f = .01cm + .25cm



1/f = .26


solving for f (take the inverse of .26): f = 3.8 cm

2. A fish lives at the bottom of a lake 10m deep filled with water whose index of refraction 1.52. a) At what angle relative to the normal must the fish look up towards the surface of the water in order to see a fisherman who is sitting on a distant shore?


(1 = 80(
(2 = ?(

n1 = 1.0
n2 = 1.52


sin(1(n1) = sin(2(n2)


sin80((1.0) = sin(2(1.52)


0.98 = sin(2(1.52)


0.98/1.52 = sin(2

0.64 = sin(2

Take the inverse sin of 0.64 to get the angle: 39.8( = (2 


*You could have rounded this to 40(
3. Suppose an inbending lens is constructed of a type of plastic whose index of refraction is less than that of water. How will the lens’s behavior be different if it is placed underwater?


The ray of light will bend AWAY from the normal as it passes through the lens.

4. In the graph below, determine the most likely color of the sample. The graph was generated from data collected using the spectrophotometer. Use the table below to help you.

violet 


390 - 430 nm

blue 


430 - 470 nm

blue-green 

470 - 500 nm

green 


500 - 530 nm

yellow-green 

530 - 560 nm

yellow 


560 - 590 nm

orange 


590 - 620 nm

red 


620 - 780 nm


In this absorbance spectrograph, the sample is absorbing light in the range of 390-530 nm (there is a bit of variation accepted here). It is transmitting light in the range of 500 and above. This transmitted light corresponds to colors between yellow-green to red (from table above).  Any response that indicates a yellow/orange/reddish sample is acceptable.

5. After looking at a green square for 1 minute ad then looking at a white piece of paper, the immediate afterimage will appear what color? Why? What would happen if you immediately looked at a black piece of paper after staring at the green square? Why?


Staring at a green square for ~ 1 min will cause the green photoreceptors to fatigue. Looking at a white piece of paper, RGB light will be reflected into your eye. Because your green (G) photoreceptors are fatigued, only the red and blue (R+B) photoreceptors will respond. This will cause the afterimage to appear magenta (R+B-G = M). 


If you looked at a black piece of paper, you should see no afterimage. This is because black paper absorbs all light and reflects none.













