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Pinhole Lab Worksheet
Subject: Physics/Physical Science – Light Rays, Optics
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Grade Level: 6-12

Behavioral Objective: 
1. Represent image projections as a result of converging light rays.

2. Explain the effects on the image when the projection screen is moved, the projection screen is removed, the pinhole is widened, and more than one pinhole is present.
State Standard:
12.C Know and apply concepts that describe properties of matter and energy [light rays] and the interactions between them.

Time: 15-30 minutes

Materials:

Pinhole Lab Worksheet (per student)

Pencil/Pen

Straight Edge

Teacher Notes:
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This worksheet should be completed after the Pinhole Lab Part #1. This worksheet should be introduced by asking a student to come to the front of the classroom and draw a sun on the board.
A large majority of students will draw “rays” emanating from the sun. This is a wonderful learning moment to ask the student what the lines represent. Although most students will admit that they do not actually see these lines, they know that rays of light come off of the sun to our eyes.
The perception of light as straight lines is integral to understanding how the pinhole projection works. Although the sun, and any object that reflects or emits light, releases nearly an infinite number of light rays, only two rays are really needed in order to understand how images are formed.

Most students will need some guidance for this worksheet. Encourage students to use a straight-edge and a pencil when completing the worksheet. See the teacher answer key for details.

Pinhole Lab Worksheet
1.
Draw at least ten rays from one point on the bulb's surface.  Do any reach the viewing screen?  
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2. 
Now draw two rays (one from top of the bulb, the other from the bottom of the bulb) that travel through the pinhole and reach the screen.  Draw several eyes that would be able to see the light that reaches the screen.  Explain in words how an inverted reproduction of the bulb is formed on the screen. 
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3. 
Draw a ray diagram and explain in words how the reproduction of the light bulb on the screen changes when the screen is moved closer and farther from the pinhole. 
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4. 
What would the eye "see" if the screen were removed?  Draw a ray diagram to support your answer. 
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5. 
From one point on the bulb, draw two rays that go through the pinhole (one at the top of the hole, the other at the bottom).  Explain in words how increasing the size of the pinhole affects the brightness and sharpness of the bulb reproduction on the screen. 
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6. 
Draw rays from the top and bottom of the bulb that travel through each pinhole and reach the screen.  Explain how multiple pinholes affect the reproduction of the bulb that is formed on the screen.
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