Refraction Lab
Purpose: When light travels from one medium to another, the speed of the light changes. The ratio of the speed of light in a vacuum (3*108 m/s) to the speed on light in the substance is called the index of refraction. This change in speed causes the path of the light to bend. By measuring the angles that the path of light makes with the normal of a surface, we can calculate the index of refraction for the material.

Procedure:

1. Fill the plastic container half full of water.

2. Place the container on the angle page so that the center of the flat side is at the vertex of the page and the flat side is lined up with the 90o/270o line. If the container moves reset it.

3. Take a laser and shine it onto the flat surface with an angle of 20o from the normal
4. Looking through the curved side of the container, see what angle the laser is coming out of the water. Record this value.
5. Repeat for angles 30o, 40o and 50o.

6. Pour water into sink and pour in Vegetable Oil.

7. Repeat steps 3-5, recording the refracted angles of the oil.
8. Pour oil into labeled beaker 

9. Grab an Acrylic Semicircular Prism.

10. Repeat steps 3-5, recording the refracted angles of the acrylic.
Data:
Water:

	Point
	Incident Angle
	Refracted Angle
	n

	W1
	20
	
	

	W2
	30
	
	

	W3
	40
	
	

	W4
	50
	
	


Acrylic Prism:

	Point
	Incident Angle
	Refracted Angle
	n

	A1
	20
	
	

	A2
	30
	
	

	A3
	40
	
	

	A4
	50
	
	


Vegetable Oil:

	Point
	Incident Angle
	Refracted Angle
	n

	O1
	20
	
	

	O2
	30
	
	

	O3
	40
	
	

	O4
	50
	
	


Calculations: (show sample calculation for each step)
1. For the three substances find the average index of refraction (ratio of sines).

	Substance
	Index of Refraction

	Water
	

	Acrylic Prism
	

	Vegetable Oil
	


2. The actual indices of refraction for water, acrylic and vegetable oil are 1.33, 1.5, and 1.47. Find the percent error for each substance.

	Substance
	Percent Error

	Water
	

	Acrylic Prism
	

	Vegetable Oil
	


3. Using your experimental data, find the speed of light in the three substances.

	Substance
	Speed of Light

	Water
	

	Acrylic Prism
	

	Vegetable Oil
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Post Lab Questions:

1. In both cases shown, a light ray traveling in water hits a cube and bends. The cases are identical except that the cube in case A is made of a different material than the cube in case B.

Is the index of refraction of the cube (a) greater in Case A, (b)  greater in Case B, or (c) the same in both cases?
Explain your reasoning.
2. [image: image2.emf]The figure below shows the path of a portion of a ray of light as it passes through three different materials. The figure is drawn to scale. What can be concluded concerning the refractive indices of these three materials?

[image: image3.emf]  
[image: image4.emf]
3. [image: image5.emf]A ray of light, initially traveling in a vacuum, is incident on the surface of a flat transparent material as shown in the diagram to the right. Part of the light is reflected at the surface and part is refracted. The angle between the reflected ray and the refracted ray is
[image: image6.emf]The photo to the right shows a wine glass with three different liquids layered on top of each other. Their different indices of refraction cause the inserted straw to appear broken. You should be able to show this phenomenon using Snell’s Law in the diagram below. Use a protractor to measure the incident angle shown below. Then calculate the path the light would take as it passes through each of the following layers of material and then back out into the air. Show the path carefully, label all angles, and show all of your calculations to the left of the diagram.
Hint: If you remember your geometry laws, this becomes easier.




Air n = 1.00029





Air n = 1.00029





Ice n = 1.309





Ruby n = 1.77





Water n = 1.333





Diamond n = 2.417








