109 Quiz 9: Week 10





Name_________________

1.  Define:


a. Normal


b. Angle of Incidence


c. Angle of Reflection


d. Angle of Refraction


e. Focal length


f. Object length


g. Image length


h. Magnification


i. Spherical aberration


j. Chromatic aberration

2.  A converging lens has a focal length of 10 cm.  An object is placed 100 cm from the lens.  What is the image length?  What is the magnification?

3.  What is the thin lens approximation?

4.  A diverging lens (f=-10cm) is placed on a table.  An object is placed 15 cm away from the lens.  What is the image length (explain your answer)?  

109 Quiz 9: Week 10
Answers

1.  Define:


a. Normal:  Imaginary line 90 degrees to the surface


b. Angle of Incidence: (iAngle between the incoming light ray and the normal


c. Angle of Reflection: (r)Angle between the reflected ray and the normal


d. Angle of Refraction: (m)Angle between the refracted ray and the normal


e. Focal length: (f)Distance at which light rays from infinity come to a focus


f. Object length: (o)Distance from the lens to the object


g. Image length: (i)Distance from the lens to the image


h. Magnification: (M) The ratio of image height to object height


i. Spherical aberration:  Results from using a large aperture and a lens which is not perfect.  There is no such thing as a perfect lens, so we always have spherical aberration.  In general, rays from infinity do not focus at the same point.


j. Chromatic aberration:  Results in the fact that different wavelengths have different indexes of refraction and thus slightly different image lengths

2.  A converging lens has a focal length of 10 cm.  An object is placed 100 cm from the lens.  What is the image length?  What is the magnification?
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3.  What is the thin lens approximation?

It says that the thickness of the lens is much less than the focal length, and so we can ignore any effects the thickness of the lens might have.  In particular using the three easy rays, we draw the ray that travels from the object through the center of the lens as a straight line, instead of using Snell’s law to calculate exact angles.

4.  A diverging lens (f=-10cm) is placed on a table.  An object is placed 15 cm away from the lens.  What is the image length (explain your answer)?  
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