Juniata College

   [image: image3.png]




[image: image3.png]Light, Lenses, and Mirrors    

Pennsylvania Standards                                                             
3.4.7.C - Identify and explain the principles of force and motion.
Explain how convex and concave mirrors and lens change light images                 3.4.4.B - Know basic energy types, sources and conversions.
Know the characteristics of light (e.g., reflection, refraction, absorption) and how they produce heat, color, and images.
Introduction and background 

Light can act like both a wave and a particle. This lab focuses on the wave-like nature of light as it travels from its source.  A light wave traveling in a straight line is called a ray. Rays can be used to show how light is bent or refracted by lenses and reflected by mirrors. A diagram that shows the path of the light ray being refracted or reflected is called a ray diagram. 

There are two kinds of lenses. Concave lenses are thinner in the middle than at the edges. Convex lenses are thicker in the middle than at the edges. These types of lenses are used in cameras, microscopes, telescopes, and movie projectors. The convex lens in your eye focuses light on your retina and produces sharp images.  However, a lens of the wrong shape causes nearsightedness or farsightedness. A nearsighted person sees near objects clearly and distant objects as a blur.  A person farsighted person sees distant objects clearly and near objects as a blur.
There are three kinds of mirrors.  A plane mirror, such as a wall mirror, has a flat surface. When light hits a plane mirror, the light is reflected straight back to the source (unless the mirror is angled). A concave mirror, such as the inside of a spoon, is curved inward.  A convex mirror, such as the back of a spoon, is curved outward. 

Objectives

· 1 .Draw ray diagrams to show the behavior of light from a Rive ray box refracted by concave and convex lenses
· 2. Draw ray diagrams to show the behavior of light from a Rive ray box  reflected by various types of mirrors
· 3. Determine which type of lens should be used to correct nearsightedness and farsightedness.
Equipment / Materials
   
Rive ray box
  
Ruler
  
Optics Set, which includes: 
1 Plane mirror
                                           

1 Concave mirror
   





1 Convex mirror
   





1 Concave lens
   





1 Convex lens

Safety
· Do not shine the light in your or anyone’s eyes.
· Never eat or drink in the lab.

· The Rive Ray Box will be very hot if left plugged in too long.
Procedure


Set-Up
1. Obtain a Rive ray box and an optics set

2. Lay the Rive ray box flat on a table and plug it into an electrical outlet (an extension cord can be used).

3. Take off the square light filter from the top of the Rive ray box. For this lab you will be using the 3-slit filter end. Place the 3-slit end in the slots on the front of the Rive ray box. 

4. When you plug in the Rive ray box you should see 3 light rays coming from the box. 

Part 1 – Concave Lens: 

1. Place the concave lens approximately 2 to 4 inches in front of the Rive ray box. 

2. Notice how the light is refracted. If you cannot tell where the light refracted to, slightly tip the lens forward so you can see the direction of the light rays. 

3. Draw the refraction path of the light ray on the ray diagram below. This will 
            complete the ray diagram.
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Part 2 – Convex Lens 

1. Place the convex lens approximately 2 to 4 inches in front of the Rive ray box. 

2. Notice how the light is refracted. If you cannot tell where the light refracted to, slightly tip the lens forward so you can see the direction of the light rays. 

3. Draw the refraction path of the light ray on the ray diagram below. This will complete the ray diagram.
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Part 3 – Concave Mirror 

1. Place the concave mirror approximately 2 to 4 inches in front of the Rive ray box. 

2. Notice how the light is reflected. If you cannot tell where the light reflected to, slightly tip the mirror forward so you can see the direction of the light rays. 

3. Draw in the reflected path of the light on the ray diagram below. This will complete the ray diagram.
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Part 4 – Convex Mirror 

1. Place the convex mirror approximately 2 to 4 inches in front of the Rive ray box. 

2. Notice how the light is reflected. If you cannot tell where the light reflected to, slightly tip the mirror forward so you can see the direction of the light rays. 

3. Draw  the reflected path of the light on the ray diagram below. This will complete the ray diagram.






Part 5 – Plane Mirror 

1. Place the plane mirror approximately 2 to 4 inches in front of the Rive ray box. 

2. Notice how the light is reflected.  If you cannot tell where the light reflected to, slightly tip the mirror forward so you can see the direction of the light rays. 

3. Draw  the reflected path of the light in the ray diagram below. This will complete the ray diagram.
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Note: you will see rays converging to a point for the convex lens and the concave mirror.  This point is called the focal point.  
Worksheet to Light, Lenses, 
and Mirrors
Questions
1. If you look through a convex lens a few inches from your eye, is the image right-side up or inverted?  What happens to the image when you look through the lens from an arms-length (which is beyond the focal point)
2. Why do the light rays reflect the way they do from a flat mirror?
3. Hold a concave mirror close to your eye and slowly move it to an arm-length away.  What happens to the image on the mirror as you move it away from your eye? 

4. Think of commonly used mirrors that are convex.  What is useful about a convex mirror?

5. Think of commonly used mirrors that are concave.  What is useful about a concave mirror?
6. In nearsighted people light rays are bent to a focus in front of the retina and the image is blurry.  What kind of lens in a pair of glasses would cause the rays to focus on the retina, a convex lens or a concave lens?  Explain your answer.  Use a diagram if you wish.
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