Anchor Text #1: Reflecting, Absorbing, and Refracting Light
Guiding Question: How do light rays behave when they hit different mediums?

        How do we see?
[bookmark: _GoBack]We see objects when an object glows and emits light, or light bounces off the object and arrives at our eyes. If an object does not emit (give off) its own light, it must reflect light in order to be seen. Light is reflected when it bounces off an object.The walls around you do not emit their own light; they reflect light from the ceiling lights and windows. Most of the things we see are because light rays from a source have reflected off of a surface and travel to our eye. [image: https://lh6.googleusercontent.com/RBvMzaOSbFjaUl-r_7BPWLjnOgLOl_C2T-iNb1TUnUY_Ltn84CNFHIpu1ODv6Hz4iXrt_N5TlaUkCgJ0zCEMHl_HgupGrwC4UbcylWB09kvbY3pcIOW17jWj_TCtBqFztg9Q6vk]
Why are green objects green?[image: https://lh5.googleusercontent.com/aEM8K1-4T_YqoCg3rmFd4m-h7Bsc4CMOnI-hx0rMGCTan9VeBAHNx_dDRMIlJSjV80ssZ7jDxFbBeR7gnqjvphhKzRxXW-d_dv9zmox277Pe44EAgLy4kPOX3Ydt6XZPJzvo6do]
White light is the name given to what the human eye sees when all the colors that make up the visible spectrum are combined. The visible light spectrum is made up of red, orange, yellow, green, blue, indigo, and violet light, and these colors combine to make white light. Paints, dyes, or inks show color by absorbing certain parts of the light spectrum and reflecting the parts that remain. When white light shines on an object, all of the colors that form the white light are absorbed except green, which is reflected. This is why the object appears green. 

How does light bounce off surfaces?
Light travels in a straight line until it hits something. Incoming light hitting a surface is called incident light. A light ray bounces straight back only when it hits an object directly. If the light ray hits an object at an angle, it will cause the light to be reflected at an angle. According to the Law of Reflection, which is a scientific law, light waves are reflected in predictable and measurable ways. The Law of Reflection states that the angle at which the incident light ray hits a reflective surface is equal to the angle at which the reflected light ray light bounces off the reflective surface. [image: https://lh6.googleusercontent.com/TgTRRyVwa4-dC3oGoZdBDcrTnuobOABPKho374lNC2Pp9WrL3_t8OhAZSh0NloPHtNo9WG7FQG2VuuLAWj2wD45i6o1gmWs130kY-KqqIAo03Oo_FlbR1hbN62lLsND7f1zks-c][image: https://lh6.googleusercontent.com/3PNm7eVQXaHtba8RB08ottimEPOLDN7vbQVfAgWIx6vfqK9pWo2G0udZQkebgZGZgQNM2EqHmqj5DARKio2KNX9rDt456xeDaLzeREwNjtiaPLiPf17Xz6F5OMH_Jx-75HOxD1I]


[image: https://lh6.googleusercontent.com/4D6kp0pLx_WAV22PQgswTCfd5ZpMsbNjBl9tuEb1jFFahbZnyjYxQ9aJLLUGS9bjTnKOH_UZIRiqg7bqlr2ylMz82XqMW90ZGnOHGugnwvJ1PdzzGqF2G3-QOcqJt-TS15wltO4]
If the reflective surface is smooth and shiny like glass, a calm lake, polished metal, or a mirror, the reflection will be perfect, because the reflecting surface is flat and the angles of reflection are all equal. 

If the reflecting surface is not flat, but uneven and rough, the reflection becomes blurry. When incident light rays hit an uneven surface with bumps, ripples, cracks, or waves, the light scatters and reflects off the surface at many different angles. The surface of paper is a good example. If you peer at paper under a microscope, you can see how rough it is. When light hits paper, the incident rays are reflected and scattered in all directions. This is what makes paper so incredibly useful -- you can read the words on a printed page no matter what angle your eyes view the surface.[image: https://lh5.googleusercontent.com/TkreABnKnUY5yuAasLikzOTWtmUXZbG1TEWExWv5giojP2Qpih33--zWIKH9PQ4u3EwOG_SBPDpCcsrJIAPIgt4wXrEaZnwusPDic7UWcpCTPOBKtqW1TGdQPDcVcH6guNF-_U8][image: https://lh6.googleusercontent.com/edkwGxrQe7gWeEabage8DmL5h3LdKpSQbe_TqeTCxb2LyRIXiulcQM_vu1p3x9GGj8paMM_AddwlzCXKZN44lMHonfgoEG6-RA-DDcnnvJSso5vsoQUpwCNQq1aiEx0o3igMQQw]

[image: https://lh6.googleusercontent.com/KwZbN1IPxggV8vyV-AuXEZBoMMXXFYkD5flNFAFOtpOQIp9Bdx_qmyBDlHghmky0PNUeGj3TwDQdEy6z0tijRhtR81uh5tmn3tYcrFCmSMhpdz7QPuFVDsfEDG0vgw5l1tgxsrc]
How do mirrors reflect images?
Not all mirrors are flat. If the surface of a mirror is perfectly flat, the image you see in the glass is almost identical to the original image, but with one main difference: the image is backwards. Convex mirrors are thicker in the middle and bend out towards the light source. Parallel rays of light strike the mirror and are reflected outwards. Convex mirrors are useful for security mirrors because they give a wider field of vision.[image: https://lh3.googleusercontent.com/NydPfo2UX-yGyMDQ3MLpoAOXZlqCt56_mv9F0YAskPkuWqF7RislDvlbeCtYDyImTQW_WCnNM22uBYH4kjVl5Gmen-6p5fZ0Kd5fiS_i4LTZ3D7HHu3LquUjTzZdNnKTBEwyKD8]
Concave mirrors bend inward at the center, away from the light. Concave mirrors reflect light inward towards a center point called the focal point (see the “f” in the diagram above). If you are closer to the spoon than the focal point, your image would appear right side up. If you are farther away than the focal point, then the light rays have crossed each other causing your image to be upside down.[image: https://lh5.googleusercontent.com/350yXsI_VtBeze7kKObLvVHmZiC6apJX_LwZJ4OOBaD6gU_qvCG0NdHuRWh7D5aopBixLNTA16vV8x0yB6rGmJmXXId-ib2OfQvSEYTCslo7gy5KA9udZb5HP-gxmaIv6cBCTnY]

What is Refraction? 
Normally, light travels in a straight path called a ray, however, when passing through transparent (see through) mediums, like water or glass, light bends or turns. As a light wave (ray) travels from one medium to another, it bends or refracts. This is because the way particles are arranged in different mediums change the speed of the light ray. For example, as a light ray travels through the air (a gas) into water (a liquid), they slow down, causing the ray to bend or change directions. Light travels the fastest through a vacuum because there are little to no particles to interfere with the light ray. [image: https://docs.google.com/a/dearbornschools.org/drawings/d/sdySLC1jxdEExFRNcGBqg0A/image?w=283&h=171&rev=7&ac=1]

One example of light refraction is a prism. Prisms are unique because each color of light is refracted to a different angle. So it can take white light from the sun and refract light of various colors (the rainbow colors). Convex lenses use refraction to help us see things closer, like a magnifying glass. Refraction causes light rays to bend making objects look smaller, larger, or distorted. Telescopes use concave and convex lenses to help us to see things far away while microscopes enable us to see very small things. Even glasses and contact lenses use refraction to improve people’s vision. [image: https://lh4.googleusercontent.com/Gygnwa-0fZFFgxe8jws-uTTfcjwOJ9VEnNXc84VWb1vkzPAfCJ4Dmn2s4tohcRHgxhG0P-_0PwMaRnesUUzciceAwuAswC52mJus_6_ta02_vXSf8neYJwRdznWduqnueZC_WuDX][image: https://lh5.googleusercontent.com/Mlna_m3sXYsPFR69KOOpeoYkomK2T97CngPkRXRKGMvhlDOHWYgsG20hdRlSTmCdB6qg1Po5zAsVujr5aBtT6AzlAfuBuCnCKbEIXrUCytdIP1mj1y00AN88YO3c5EXMV2-tjajH]
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