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Exercises:

1. The lens-maker’s equation has three design parameters. They consist of the index of
refraction of the lens and the radii of curvature for its two surfaces. Thus, there are many
ways to design a lens that has a particular focal length in air. Use the lens-maker’s equation
to design three different thin converging lenses, each having a focal length of 27.0 cm and
each made from glass that has an index of refraction of 1.60. Sketch each of your designs.
(4 Points)

2. An object is 17.5 cm to the left of a lens that has a focal length of +8.50 cm. A second lens,
which has a focal length of -30.0 cm, is 5.00 cm to the right of the first lens. (a) Find the
distance between the object and the final image formed by the second lens. (b) What is
the overall magnification? (c) Is the final image real or virtual? Is the final image upright
or inverted? (7 Points)

3. (a) Show that to obtain a magnification of magnitude |m| using a converging thin lens of
focal length f , the object distance must be equal to

(
1 + |m|−1

)
f . (b) You want to use a

digital camera which has a lens whose focal length is 50.0 mm to take a picture of a person
1.75 m tall. How far from the camera lens should you have that person stand so that the
image size on the light receiving sensors of your camera is 24.0 mm? (4 Points)

4. In a convenient form of the thin-lens equation used by Newton, the object and image
distances x and x′ are measured from the focal points F and F′, and not from the center of
the lens. (a) Indicate x and x′ on a sketch of a lens and show that if x = s− f and x′ = s′− f ,
the thin-lens equation ( 1

f = 1
x + 1

x′ ) can be rewritten as xx′ = f 2. (b) Show that the lateral
magnification is given by m = −x′/ f = − f/x.


