PHYS 3345: OF[I0US

Assignment 06: Chapter 05 Spring 2008
DUE: February 29, 2008

1. Hecht, Problem 5.5 ;)
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Hecht, Problem 5.32

The figure shows how two different
1enS 10cati0ns can I‘esult il'l the ,( ............................. »r
same image plane for a single ob- \ S
ject location when the object dis-

tance is large compared to the focal 8

length of the lens, \
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3. For a diverging lens, construct a derivation of Newton’s lens equation: xox; = 2.
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Hecht, Problem 5.24
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A) l+l=l _1 +l=L Si=3'75m
s, s f I5Sm s5; 3m
B) Real, inverted, minified image.
M=-3__3T_ 455
s, 15
1 1 1 1 1 1
D) —+—=— —_—t—=—
s, s f 17.5m s, 3m
s, =3.62m As=0.13m
5. Hecht, problem 5.38.
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s, = s, =(60.0 - 37.5)cm = 22.5cm
6. The image above are taken from the same two-mirror =15cm
kaleidoscope. What is the angle between the mirrors? fl f »=-1 Sem
360° d =60.0cm
6 = =25.7° 1.1 1
14 11 1 s, s f
7. You are constructing a kaleidoscope using three mir- s, 8 f 1 1
rors instead of two. The three mirrors are to be joined 1 1 1 . t—=-
to form a triangle in the barrel of the scope. To achieve = 22.5cm S; 15cm
a perfectly symmetric set of images (i.e., there are no 25¢cm s, 15cm =90
fractional images, or cut-off portions), what are the ! §; =—2.Uem
allowable mirror geometries? Explain! Sketches work s = 37.5cm s, -9.0
well here. M,=-—=-—"—=+0.40
_ s, 375 s, 225
For perfect symmetry, the angle between any two mir- =—t=———=-15 0
rors must divide 360° e\genly.' But for any tr'langle, the an- " 25.0 M=MM, = (_1 . 5)(0' 40)
gles must add up to 180°. This leaves you with only a few
geometries: an equilateral triangle (60°-60°-60°), an isos- M =-0.60

celes right triangle ((45°—45°—90°), and a (30°-60°—90°)
right triangle.
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