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 AP Physics B- Investigating Lenses

Materials: Converging lens, light source, object, lens holder, screen

Part I: Determining the focal length of the lens

1. Spot a bright object that is a considerable distance away. Project an image of this object on a 3x5 card and measure the distance between the image and the lens. 

This is your focal length______________

Situation 1

1. Set up the optical bench as shown in the figure below. 
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2. For this case, let the lens be THREE times the focal length from the object (the object will sit right in front of your light source all the time.

3. Turn on your light and position the screen so you get a sharp image.

4. Measure precisely the distance the object is from the lens as well as the distance the image is from the lens.

Situation 2
Repeat the above procedure(s) for the following situations

Object is 2 focal lengths from lens
Object is 2.5 focal lengths from lens

Object is 1.5 focal lengths from lens

Data Table

	Situation
	Do
	Di
	Real?/Virtual?
	Enlarged?/Reduced?/

Same Size?
	Upright?/Inverted?
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Analysis:
In the chart below, plot the INVERSE of the object and image distance
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	1/di
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Using the graph below, plot the inverse of the image distance on the Y-Axis and the inverse of the object distance on the X-Axis. 
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Using the graph, draw a BEST FIT LINE. Find the slope, the y-intercept and together, the equation of the line that fits the data and show this below. 
Suppose the OBJECT DISTANCE was very large, in other words, the object is at INFINITY. Explain in detail how the image distance and focal length will be affected. 

Using information from the graph determine the focal length of the lens. 
Calculate a % difference between the focal length found from the graph and the one you measured.

4. ON A SEPARATE SHEET OF PAPER, DRAW A RAY DIAGRAM THAT REPRESENTS EACH SITUATION IN THE LAB. USE A SCALE LIKE FOR EVERY 10 CM IN THE LAB WILL EQUAL 1 CM ON MY PAPER.

