Name:________________________ 
Partner(s):_______________________________
Science 7__

Date:________________
Light Lab (B)
Period ____

Purpose: 
To examine various aspects of light.

Safety:  
Light bulbs are hot.  Do not touch any light sources with any objects, including your hands, during the lab.  Some objects are made of glass.  Use caution when handling these items since they are both expensive and fragile.

Procedure:  You will carry out different exercises at each station.  It does not matter which station you start with.  You will have two days to work through all the stations.  Follow the procedures for each station and record the data in the data tables.  After finishing all stations you will need to complete the Analysis and Conclusion sections of the lab.

Spectroscope:  A spectroscope is a long tube that has a slit opening at one end and a diffraction grating at the other end.  A diffraction grating is able to split light into its separate parts.  To use the spectroscope, look through the diffraction grating with the slit aimed toward a light source.  The light will be split into its parts on the inner walls of the tube.  You should be able to see the individual colors clearly.  If you cannot, try turning the slit end of the tube until the colors appear.  DO NOT put your fingertips on the actual diffraction grating.  DO NOT open the tube.
Analysis:  You need to come to some conclusions based on what you’ve seen and done.  (1) What does your data tell you about light?  Give specific examples.  (2) How could you explain what you learned to someone else?  (3) What are some questions that came up for you as you tried to explore?  (4) What would you do differently if you had to do this all over?  (5) Discuss any other issues that come to mind.

Conclusion: You must create an official laboratory report using the guidance provided here.  Your report may be hand-written or typed.  You must state your purpose, the materials you actually used, the data you collected, your analysis of the data, and your conclusion.  You must put some thought into your design.  When asked questions, such as “what would you do differently?” you must think about how you could change your experiment to make it run better.  Maybe you changed your procedure as you worked through the lab itself; you could discuss the changes you made.

Station 1

Materials: light bulb; several objects, some of which have labels

Procedure:  Find the objects with the following labels.  Define the terms based on your observations.

	Term
	Object at Station
	Your Definition

	Transparent
	
	

	Translucent
	
	

	Opaque
	
	


Once you have defined each term, locate at least three other objects in the room that are examples.  

	Term
	Examples

	Transparent
	
	
	

	Translucent
	
	
	

	Opaque
	
	
	


Station 2

Materials: overhead projectors, various color tiles

Procedure: Turn both projectors on.  Make sure that some of the light projected on the wall overlaps.  Place one color slide on each projector as indicated in the table.  Look where the colors overlap.  Record the color that is created where the two colors combine.  Be as descriptive as possible.  In the empty cells under Color Slide 1 and Color Slide 2, choose other combinations and see what light is formed.

	Color Slide 1
	Color Slide 2
	New Color in the Overlap

	Dark Blue
	Dark Red
	

	Light Blue
	Pink
	

	Dark Green
	Yellow
	

	Light Green
	Orange
	

	Orange
	Dark Blue
	

	Yellow
	Light Blue
	

	Pink
	Light Green
	

	Dark Red
	Light Green
	

	
	
	

	
	
	

	
	
	


Now choose any of the color combinations above.  Place both slides onto one projector and leave the other projector blank.  Write the colors chosen and the new color that is created.  Is it the same as you saw above?  Give a brief explanation of why the color is (or is not) the same.  Turn off both projectors when done.

	Two Colors Used
	New Color Created

	
	
	


Is it the same?                          Explanation:

Station 3:

Materials: spectroscope, color slides, window or light bulb

Procedure:  For this section, always aim the spectroscope out the window or at the light bulb.  Look through the spectroscope without a color slide and record the colors of light you can see in the spectroscope.  For each color slide, hold the slide against the slit end of the spectroscope.  Look through and record the colors you see.  Compare the colors to what you saw without the color slide.  Are the colors as bright?  Are there as many colors?  Are the bands as broad?  Etc.

	Color Slide to Use
	Colors of Light (spectrum)

You Can See Inside Spectroscope
	Comparison of the Spectrum

to White Light

	(none) 

White light
	
	

	Dark Blue
	
	

	Light Blue
	
	

	Dark Green
	
	

	Yellow
	
	

	Orange
	
	

	Pink
	
	

	Dark Red
	
	


Which color slides are made up of the most different colors? 
Which slides are only made up of one color?

Which colors showed up the brightest?

Station 4:

Materials:  mirrors, mini-flashlight, piece of cardboard

Procedure:  Turn on the flashlight so that the beam is as narrow as possible.  Aim the light beam directly toward the cardboard without using any mirrors.  In the space below, draw the basic light path from the light source (flashlight) to the cardboard.  Next, add a mirror to the setup.  Bounce the light off one mirror and get it to reflect onto the cardboard.  Sketch the light path, the location of the mirror, the light source, and the cardboard.  Add a second mirror and follow the same process.  Repeat with a third mirror.  Be sure to label your diagrams.  You may use a legend to simplify your labeling.
	No Mirrors
	One Mirror

	
	

	Two Mirrors
	Three Mirrors

	
	


Station 5:
Materials:  traffic light, spectroscope, colored pencils
Procedure:  Examine all three colors of the traffic light using only your eye.  Which color seems the brightest?  Squint at the light and see again which one is the brightest.  Use the spectroscope and based on the spectra you see, determine which color seems the brightest.

	Regular Vision
	Squinting
	Spectroscope

	
	
	


Using the spectroscope, determine the spectrum for each colored light bulb.  In each box below, sketch the spectrum you see using colored pencils.  Be as accurate as possible when drawing the bands of color.

	Red
	Yellow
	Green

	
	
	


If you were to create a new traffic light that the entire world would need to use, what three colors would you use?  Why those colors?  What would the colors represent?  (Suggestion: You might want to look at a white bulb with the spectroscope to see which colors show up as you look at the spectrum.)
	
	
	


Station 6:
Materials:  various types of chalk, spectroscope, white light, ultraviolet light, colored pencils.
Procedure:  Make sure the ultraviolet light is off and the white light is on.  Make sure the chalk board is cleanly erased.  Using as many different colors of chalk as possible, create a message or drawing.  Be sure you can see each color separately in some part of your sketch.  Also, some colors should overlap as you draw.  It is helpful if you press firmly on the board with the chalk.  In the box below, copy your sketch using colored pencils.
	Sketch of your drawing or message WITH the white light and WITHOUT the ultraviolet light

	


Watch the chalk image carefully and turn off the white light and turn on the ultraviolet light.  You may need to shield your image from other light sources in the room.  Did anything in the image change?  What?  How?  In the box below, sketch the parts of your message or drawing that changed.  You do not need to re-sketch the entire image, just the parts that are different.  If nothing at all changed in your image, turn the ultraviolet light off, then on again.  If there is still no change, write that in the box instead.
	Sketch of your drawing or message WITH the white light and WITHOUT the ultraviolet light

	


Use your spectroscope to see the spectrum given off by the ultraviolet light bulb.  Compare that spectrum to the spectrum you see when the white light is on instead.

	Ultraviolet Light Spectrum
	White Light Spectrum
	Comparisons

	
	
	


Station 7:
Materials:  LCD projector, PowerPoint slideshow flashing different colors, colored pencils

Procedure:  Use your spectroscope and draw the spectra you see with each different color that comes from the slideshow.  Rank the colors in order from brightest (1) to darkest (10).  Do this for the colors that are projected on the screen, and for the colors coming out of the projector itself.  Be careful not to look directly into the projector.  Instead look at the light coming from the projector at an angle.

	Slideshow Color
	Screen Spectrum
	Rank
	Projector Spectrum
	Rank

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Station 8:

Materials:  various light sources in the room
Procedure:  Compare and contrast 10 different light sources in the room.  Group similar light sources together and briefly explain the similarities.  Do not limit yourself to color or brightness.  You must also use other characteristics of the light or bulbs.
