PHYS 202L

Name:______________________ Date:_______Time:_______
A. Telescope
Purpose: To construct a refracting astronomical telescope and determine the angular magnification.   
Apparatus: optical bench & accessories and two convex lenses (eyepiece and objective).

Theory:

Read the section 26.13, The Telescope, in the textbook and do the following:

a. Draw a ray-diagram for an astronomical telescope.

b. Write down an expression for the angular magnification of an astronomical telescope. 

c. Write down an expression for the approximate length between the eyepiece and objective of an astronomical telescope. 

d. Measure the focal lengths of the given two convex lenses. (Write down every data you collect and show your work explicitly)

e. Set up the telescope and determine an experimental value of the magnification. 
f. Calculate a theoretical value and % error for the magnification. 

B. Visualizing the thin-lens/mirror equation        

Purpose: To investigate how the image distance (di) varies with the object distance (do) for a convex lens of focal length, 10 cm. 

Apparatus: Optical bench and accessories, convex lens (f = 10 cm), and PC. 

Theory: The thin-lens/mirror equation is given by (f = focal length, do = object distance, di = image distance): 
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Procedure:

1. Place the lens in the lens holder and set it at an object distance, do = 12 cm.

2. Obtain a sharp image by moving the screen, and measure the image distance (di).

3. Go to Excel, create data columns for do and di, and enter your data, do in the first column and di in the second column. 

4. Repeat procedures 1&2  for other object distances, 15 cm, 20 cm, 25 cm, 30 cm, 35 cm, 40 cm, 45 cm, 50 cm, 55 cm, 60 cm, 65 cm, 70 cm, 75 cm, 80 cm, and 85 cm  and complete the data table in Excel.

5. Plot a graph; di versus do, choose the chart type where the points are connected, show it to the instructor, and print a hard copy. 

6. Plot two more linear graphs and determine the focal length from the slopes.

7. Attach your data table and three graphs.

8. Write a conclusion for B. Conclusion must include explanation of the three graphs and the values of focal length obtained from the graphs.  

