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Worksheet 5: Lens Problems (Quantitative)

1.
a. Make a ray diagram to locate the image formed by the 0.92 m long baseball bat.

b. The bat is 5.0 m from the lens and the image formed is 0.25 m tall. Use similar triangles within your diagram or the thin lens equation to calculate the focal length of the lens.

c. Draw an eye at a position that could see the image of the bat.
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2. 
a. Make a ray diagram to locate the image of the tree.

b. The tree is 22 meters away from the lens, forming an image 3 cm high. The lens focal length is 15.0 cm. Use similar triangles within your diagram or the thin lens equation to find the height of the tree.

c. What kind of image (real or virtual) does the lens form?


[image: image2.wmf]f

f


3. The diagram below shows a real image on the left and an object on the right.  

a. Make a qualitatively correct ray diagram to determine the lens location and its focal points. 

b. Show the path of a number of rays and how the entire lens contributes to the formation of the image. 


[image: image3.wmf]
4.   a. Make a ray diagram to locate the image of the paramecium (or hairy ear).

      b. Add several more rays to show that the entire lens contributes to the image.

c. The mutant paramecium is 1.0 cm tall and placed 3 cm from a lens that has a focal length of 
5 cm. Use similar triangles within your diagram or the thin lens equation to find the image height.

      d. Draw an eye at a position that could see the image of the paramecium.
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5.
A lens and a virtual image of a person are pictured below.  Draw a qualitatively correct ray diagram that shows the size and location of the actual person. 
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6.
a. Make a ray diagram to locate the virtual image of the “A”. Does the extension of the “A” above the lens affect the image? Explain.

b.
Draw an eye at a position that would be able to see the image of the “A”.

c.
The “A” is 40 cm tall, 1.0 meters from the lens, and its virtual image is 18 cm tall. Use similar triangles within your diagram or the thin lens equation to find the focal length of the lens.
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7. A nearsighted (myopic) person can focus on nearby objects, but cannot see distant objects clearly.  The ray diagram below shows the formation of a sharp image in front of the retina. 
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What kind of eyeglass lens should be used so that the image will form at the retina? Draw in the lens and corrected image location on the diagram. 
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