Physics 30 Stations Lab: Optics
Considerations for the safety of you and the equipment: 

· Do not look directly at the light source
· Be careful when using the light source near the dish of water. This poses a small electrical hazard.
BACKGROUND:

· Visible light is a form of Electromagnetic Radiation.  The theory of EMR predicts that light can behave as a transverse wave.  These transverse waves travel in straight lines, experience refraction when changing materials and can be reflected by mirrors.
Station 1: Index of Refraction of Water
Problem: Determine the index of refraction of water

Materials:

1. Single Beam Light Source

2. Semicircular Dish half filled with water

3. Protractor paper


Procedure:

1. Place the dish on top of the printed graph paper so that the flat side of the dish aligns with the 90o -270o line.

2. Hine the single beam at the incident angle so that is strikes the dish as close to the center as possible.

3. Measure the refracted angle of the beam as it travels through the water.

4. Repeat for several different incident angles.

Observations:

	Angle of Incidence
	Angle of Refraction

	
	

	
	

	
	

	
	

	
	


Analysis:

1. Create a graph of sin θr vs sin θi and determine the slope of the line. (3)

2. Use the slope from question 1 to determine the index of refraction of the block.  (1)

3. The accepted value for the index of refraction of water is 1.33.  Determine the percent error of your results.  (1)
Station 2: Refraction through a solid
Objective: Observe the amount that a beam of light is offset as it passes in and out of a high refraction solid.
Materials: 

1. Single Beam Light Source

2. Solid Transparent Block

3. Blank Sheet of Paper

Procedure:

1. Place the block on the top of the black sheet of paper. Trace a faint line around it with a pencil.

2. Aim the beam at an angle of approximately 45o to the surface of the block.

3. Using a straight edge, trace the beam of light as it enters and leaves the block. Using a dot, mark the location on the block where the beam enters and exits the block. On your sketch make a note of any reflected and refracted rays you see.
4. Remove the block and connect the dots to determine the path of the light inside the block.

Observations:

Incident Angle: __________

Refracted Angle: _________

Analysis:

1. Explain why the beam was displaced. (1)
2. Use this information to determine the index of refraction of the block.  (2)
Conclusion: 

1. Are you more confident in your results from Station 1 or Station 2?  Explain your answer.   (1)
Station 3:  Geometric Optics of Converging Lens
Problem: What is the focal length of the given Converging lens?
Materials: 

1. Candle
2. Concave Lens of unknown focal length

3. Lab Stand
4. Tape Measure

5. Blank Paper

Procedure:

1. Place the lens in the stand and place a candle on the stand several meters away.

2. Move the blank paper until you find a location where a sharp image is formed. Record the image and object distance.
3. Repeat for five other object locations.

Observations:

	Distance from object to lens (cm)
	1/do (cm-1)
	Distance from lens to image (cm)
	1/di (cm-1)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Analysis:
1. Using your data, plot a graph of 1/di vs 1/do. Include the title, label the axis with units, and state the windows settings. (2)

2. Relate your graph to the focal length equation. 
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and solve for the focal length. (2)
3. Sketch a ray diagram showing the image and object locations for one of the measurements you made. (1)
4. What did you observe when the object was very close to the lens?  Explain this observation by referring to the type of image formed and drawing a ray diagram. (1)
Station 4:  Geometric Optics of Converging Mirror
Problem: What is the focal length of the given Converging Mirror?

Materials: 

1. Candle

2. Concave Mirror of unknown focal length

3. Mirror stand

4. Tape Measure

5. Blank Paper

Procedure:

1. Place the mirror in the stand and place a candle on the stand several meters away.

2. Move the blank paper until you find a location where a sharp image is formed. Record the image and object distance.

3. Repeat for five other object locations.

Observations:

	Distance from object to lens (cm)
	1/do (cm-1)
	Distance from lens to image (cm)
	1/di (cm-1)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Analysis:

5. Using your data, plot a graph of 1/di vs 1/do. Include the title, label the axis with units, and state the windows settings. (2)

6. Relate your graph to the focal length equation. 
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and solve for the focal length. (2)
Name:____________________________
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