Lens Lab (c)
The object of this lab is to determine how to find the index of refraction of a substance, and how concave and convex lenses form images.
CAUTION: Turn off the light box when not in use.  They will get hot and melt.
PART 1- Finding the Index of Refraction

1. Obtain the following equipment:


A.  A power source


B.  A light box


C.  A mirror/lens kit


D.  A plain piece of paper

E.  A protractor

2.  Place a single-slit shutter in the opening furthest from the light bulb.
3. Turn on the light box.

4. Place the square piece of plastic on a piece of paper so that the light beam hits the plastic at about a 45 degree angle.

5.  Draw a line around the whole plastic square. 

6. Carefully look at the light beams traveling through the plastic.  Some of the beams are due to internal reflection.  Find the refracted beam in the plastic.  Place a dot where the beam enters the block and where it exits the block.

7.  Mark another dot along the incident beam as it enters and a dot along the exiting beam on the other side.  Connect these two dots to represent the path of the refracted ray.  You should have a picture that looks something like this:

8.  Draw in the normal for the entering beam and the refracted beam inside the plastic. 

9. Record the angle of incidence and the angle of refraction.

10.  From these readings, calculate the index of refraction of the plastic block.

PART 2 – Convex Lenses 
11.  Place a 3-slit shutter into the light box.

12.  Place a convex lens from the kit facing the light box.  Be sure there is a piece of paper underneath the concave lens.  Aim the center of the lens directly at the light beams.

13.  Question 1:  Describe what happens to the rays after they pass through the lens.

14.  Draw a line which represents the surface of the lens on both sides

15.  Mark the paths of the three beams before and after the refraction.

16.  Question 2:  What is the focal length of the lens? __________________________


PART 3- Concave Lenses 
11.  Place the concave lens on a new sheet of paper.  As in Part 3, draw an outline of the lens and draw in the light rays before and after refraction.
12.  Question 3:  Where do the rays converge?

13.  Extend the refracted rays until they meet.  Question 4:  What is the focal length of the concave lens?

14.  Question 5:  What is this type of image?

Part 4-  Forming a Real Image

15.  Obtain the following equipment:

A.  A round, glass, convex lens


B.  A meter stick


C.  Two lens holders


D.  A large index card

16.  Place the convex lens in a lens holder and put in on the meter stick at the 50 cm mark.

17.   Aim it at the parking lot.

18.  Place an index card on the other side until you see a sharp image of the lot or trees.

19.  Measure the distance of the card from the lens.
20.  Question 6: What is the focal length of the lens?

21.  Question 7:  Is this image real or virtual? (How do you know for sure?)

22.  Take the lens out of the lens holder.  Look at something through the lens that is close to the lens (within the focal length)

23.  Question 8: What do you see?

24.  Question 9: What is this type of image?

Part 5: Building a Telescope

25.  Obtain another round, glass convex lens so that you now have two.  One of the lenses should be thick at the center, and the other thinner at the center.

26.  Record the focal length of the new lens using the procedure in part 4.
27.  Place the two lenses on the meter stick so that their distance apart is equal to the sum of both focal lengths.

28.  The thicker lens is called the eyepiece.  The thinner lens is called the objective lens.
Observe an object far away by looking through the thicker lens.  Question 10: Describe what you see.

29.  The magnification or power of a telescope is the ratio of the objective focal length over the eyepiece focal length.  Calculate the power of this telescope.

