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In the figure shown below, point A (marked by a circle)
Near it, is a concave lens, as shown. The focal points of

The diverging lens

the top of a small object (indicated as an arrow).
lens are marked with black dots.
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A. Using a ray diagram, show where an image of point A would be formed. Z
B. If the focal length of the lens is 8 cm and the object is 6 cm from the lens, wherewlllthalmagehe? " Benn
C. If the object is 1 cm tall, how tall will the image be? ¥yl . § * Lt
D, WIthumapcmtmhyth&hmhemlu@ L % -% |== -t Yl
E. Where will you have to be to see the image? A W ) . . ,
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The world in a spoun
Look at your reflection in a shiny metal spoon, or a curved mirror. If it's curved towards you, like looking
into the bowl of the spoon, we call it concave and if it's curved outward, like looking at the back of the
spoon, we call it convex. Use a concave mirror for this, such as your reflection off the inside of a spoon.
a. When you look at your reflection (start with the spoon touching your eyelashes), is it magnified or
reduced? Can you account for that, using our ray model of light? Draw a diagram. .. ~ |,
b. Move the spoon or curved mirror away. What happens to your reflection? Can you account for that,
using our ray model of light? Draw a diagram. T Shtamsi '! SRl a D bban ,—'..-l i
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The Magnifying Glass

A magnifying glass is a converging lens used so that the abject observed ks closer to the lens than the focal

point-An mmpl% shown-in the figure-below, - - -
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a) On the figure, draw a ray diagram that will help you identify where the image is located.

b) Is the hrnl,gn real or virtual? Explain why you say so.
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c) The focal Itngth is a distance of 16 cm lrnm the Iens Ihi nh;act isa distimu of 8 cm frnm the lens, and
the object is 8 cm high. Calculate the location and the size of the image uslng the lens equations. Does your

calculation agree with your drawing? If not, explainwhy not. (.. 2t Ferm Way

1
~ = -‘ II; I LT i, ] M- " - —
A ﬁshy !ens )

In the picture at the right s shown a sketch of two fish In an

—

aquarium. At the instant of time shown, one of the fish is looking
at the other through a bubble of air. What kind of image do you
expect the fish to see? Will it appear larger or smaller than the
object? Nearer or farther? Give an explanation and draw a careful
ray diagram to support your argument.
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Closer than they appear

When a T. rex pursues a jeep in the movie Jurassic Park, we see
a reflected image of the (very large) T. rex via a side-view
mirrar, on which & printed the (then darkly humorous)
warning: "Objects In mirror are closer than they appear.”

A. & the mirror lat, convex, or concave? Why do you
think so?

Let s analyze the warning ~Objects in mirror are closer than
they appear, 1o see whether this is really true

B, If the radius of the mirror is 2 meters and the T-Rex is 10 meters from the mirror and stands 5

meteérs tall, how big is the image and how far is it from the mirror? :

C. Draw a careful ray diagram indicating the distance p of the object from the mirror, g the distance of
the image from the mirror and the image size h" and h for the object size

D. Did you find that the image is bigger or smaller than the original object? Is it farther from the
mirror than the object or closer? Does your result support or contradict the statement an the
mirror? If it contradicts the statement, explain why they say it



Who sees what?

In the figure below is shown a small object (represented by an arrow) in front of a curved mirror. At the tip
of the arrow is a red dot. The mirror is a plece of a sphere. The center of the sphere is marked in the
picture with an x. The triangular objects are the eyes corresponding to three different observers.

For each question, explain how you got your result. Be sure to include a ray diagram as part of your
explanation,

2. How many red dots will the observer at position A see? Where will the dots appear to be?
Specify quantitatively how far from the mirror the dots will appear to be and how far off
the axis they will be.

b. How many red dots will the observer at position B see? Explain how you know.,

€. How many red dots will the observer at position C see? Explain how you know.
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Choosing a lens

An optician’s nearsighted patient would like 1o be able to read a book without having to hold the book
close to his face. If a natural distance to hold the book away from your eye is 30 cm, and the patient has
book at 10 cm to fead it comfortably, the optician wants to design a lens that will make an
obiect t r to be only 10 em away to the patient as shown in the figure below.

P - ' - .f: Py Fn? - e
P desired object distance (30 cm) 2
+ »
desired image distance (10 cm)

A. The optician wants the image to be right-side up and on the same side of the lens as the object.
Should he use a converging lens or a diverging lens? Explain your reasoning.

B. The picture shows the image as smaller than the object. Is this correct? If the distances are as shown,
what will be the magnification factor (ratio of the image size to object size)?

C. What is the focal length of the lens the optician needs to use to get the desired result?
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