Physics 308 — Optics — Homework #1
Pedrotti, Ch2 #3,4,6,7,8,9

3.3 A double convex lens has a diameter of 5 cm and zero thick-

"_ npess at its edges. A point object on an axis through the cen-
ter of the lens produces a real image on the opposite side.
Both object and image distances are 30 cm, measured from
a plane bisecting the lens. The lens has a refractive index of
1.52. Using the equivalence of optical paths through the
center and edge of the lens, determine the thickness of the
lens at its center.

2-4) Determine the minimum height of a wall mirror that will
permit a 6-ft person to view his or her entire height.
Sketch rays from the top and bottom of the person. and
determine the proper placement of the mirror such that
the full image is seen, regardless of the person’s distance
from the mirror.

@Tﬂ determine the refractive index of a transparent plate of

glass, a microscope is first focused on a tiny scratch in the
upper surface, and the barrel position is recorded. Upon
further lowering the microscope barrel by 1.87 mm, a fo-
cused image of the scratch is seen again. The plate thickness
is 1.50 mm. What is the reason for the second image, and
what is the refractive index of the glass?

A small source of light at the bottom face of a rectangular
glass slab 2.25 cm thick is viewed {rom above. Rays of light
totally internally reflected at the top surface outline a circle
of 7.60 cm in diameter on the bottom surface. Determine
the refractive index of the glass.

@ Show that the lateral displacement s of a ray of light pene-
trating a rectangular plate of thickness ¢ is given by

_ tsin(# - )
a cos &

where 8, and 8, are the angles of incidence and refraction, re-
spectively. Find the displacement when ¢ = 3ecm,n = 1.50,

and #; = 50°.




!r ;ah meter stick lies along the optical axis of a convex mirror.
: of focal length 40 em, with its nearer end 60 cm from the mir-
ror surface. How long is the image of the meter stick?



