Year 12 – Investigating Lenses
Investigate each of the scenarios below.  Draw diagrams of each scenario and write the associated explanation in each case.

You will need to use some of the terms below in your explanations:
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1.)
Place the object at a distance equal to the focal length of the lens.  What do you notice about the rays emerging from the lens?
a. Draw a diagram in your exercise book showing the lens, object, focal point and incident and emerging rays.
b. Where do you think the image would be focused?  Explain your answer.
2.)
Move the object towards the lens so it is CLOSER to the lens than the focal length.
a. Draw a diagram in your exercise book showing the lens, object, focal point and incident and emerging rays.

b. What do you now notice about the rays emerging from the lens?  Write a sentence to explain what you notice and add this to your diagram.

c. Explain why a lens cannot form a focused image of an object which is placed closer than the focal length.
3.)
Move the object away from the lens so it is FURTHER from the lens than the focal length.
a. Draw a diagram in your exercise book showing the lens, object, focal point and incident and emerging rays.

b. What do you now notice about the rays emerging from the lens?  Write a sentence to explain what you notice and add this to your diagram.

c. Explain why a lens can form a focused image of an object which is placed at a distance greater than the focal length.

4.)
Move the object so the distance from the object to the lens (u) and the distance from the image to the lens (v) are equal.


a. What do you notice about image size, compared to the object size?

b. How does the size of the image, compared to the object, change if v is smaller than u?

c. How does the size of the image, compared to the object, change if u is smaller than v?

d. If you wanted to use a convex lens to obtain a magnified image of an object, should you hold the lens closer to the object or closer to your eye?

5.)
A converging lens adds curvature to the incoming waves.

a. What effect does altering the radius of curvature have on the shape of the lens?

b. What effect does altering the radius of curvature of the lens have on the amount of curvature added to the emerging rays?

c. Which is more powerful – a lens with a small radius of curvature, or a lens with a large radius of curvature?

6.)
What effect does altering the refractive index of the lens have?  Explain your answer in as much detail as you can.
