Homework Set 33E
PH 113 – 10
Q1.	(A) For what range of object positions does a concave spherical mirror form a real image?  (B) For what range of object positions does a convex spherical mirror form a real image?




P1.	A speck of dirt is embedded 3.50 cm below the surface of a sheet of ice (n = 1.309).  What is its apparent depth when viewed at normal incidence?





P2.	A small tropical fish is at the center of a water-filled spherical fish bowl 28.0 cm in diameter.  (A) Find the apparent position of the fish to an observer outside the bowl. The effect of the thin walls of the bowl may be ignored.  (B) Find the magnification of the fish to an observer outside the bowl.  (C) A friend advised the owner of the bowl to keep it out of direct sunlight to avoid blinding the fish, which might swim into the focal point of the parallel rays from the sun. Is the focal point actually within the bowl?
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P3.	The left end of a long glass rod 8.00 cm in diameter, with an index of refraction 1.60, is ground and polished to a convex hemispherical surface with a radius of 4.00 cm . An object in the form of an arrow 1.50 mm tall, at right angles to the axis of the rod, is located on the axis 24.0 cm to the left of the vertex of the convex surface.  (A) Find the position of the image of the arrow formed by paraxial rays incident on the convex surface.  (B) Find the height of the image of the arrow formed by paraxial rays incident on the convex surface.  (C) Is the image erect or inverted?







P4.	An insect 3.75 mm tall is placed 22.5 cm to the left of a thin plano-convex lens. The left surface of this lens is flat, the right surface has a radius of curvature of magnitude 13.0 cm, and the index of refraction of the lens material is 1.70.  (A) Calculate the location of the image this lens forms of the insect.  (B) Calculate the size of the image.  (C) Is the image real or virtual? Erect or inverted?  (D) Repeat part A if the lens is reversed.  (E) Repeat part B if the lens is reversed.  (F) Repeat part C if the lens is reversed.

