Mirror Station Lab
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Station #1  Reflection of Reflections

You have probably looked at your face in a mirror sometime today, but have you seen a reflected image of the back of your head?  If so, you most likely looked into a mirror held at an angle in front of your face into a mirror directly behind you.  You actually saw a reflection of the original reflection of the back of your head.

Problem:  How can you create multiple reflections of an object?

Materials:  2 plane mirrors, tape, protractor, paper clip

Procedure:  

1.  Lay the two mirrors side by side and tape them together so they will open and close.  Label them R and L in the outside lower corners.

2.  Place the mirrors on a sheet of paper and, using a protractor, close the mirrors to an angle of 72 degrees.  Mark the position of the R mirror on the paper.

3.  Bend one left of a paper clip up 90 degrees and place it close to the front of the R mirror.

4.  Count the number of images you see in the R and L mirrors.  Do not move the paper clip.

5.  Count the images as you slowly open the mirrors to 90 degrees and then to 120 degrees, keeping the paper 

Fill in the chart below:

	Angle of Mirrors
	Number of Paper Clip Images

	
	R
	L

	72
	
	

	90
	
	

	120
	
	


Questions:

1.  The mirror arrangement creates an image of a complete circle divided into wedges by the mirrors.  How many wedges did you observe with the 72, 90, and 120 angles?

72= ___________ 

90=____________

120=____________

2.  What angle would divide a circle into six wedges?  ___________

2b.  Hypothesize how many images would be produced with six wedges.  ___________

3.  Analyze your results to determine which is the better predictor of the number of paper clip images that can be seen:  the number of mirror images or the number of wedges.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Station 2:  Concave Mirrors and Spoons

Problem:  What happens when light strikes a concave mirror?

Materials:  flashlight, concave mirror or shiny spoon, index card

Procedure:

1.  Hold a large, shiny spoon near a bright light so the light reflects from the bowl of the spoon or the inner side of a concave mirror toward an index card.

2.  Slowly move the card back and forth while looking for the image.  When the image is clearest, measure the distance from the card to the mirror in centimeters.  Record on table.

3.  Move the card closer to the mirror.  What do you observe?

_______________________________________________________________________

4.  Now move the card farther from the mirror than the distance you measured earlier.

What do you see?

_______________________________________________________________________

	Type of Image
	Distance from mirror (cm)



	Clearest image
	

	Unclear images
	


Questions:

1.  What can you infer about the relationship between the distance from the mirror and the clarity of the image on the index card?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  What do you think would happen if you used the back of the spoon in this experiment?

________________________________________________________________________________________________________________________________________________

3.  Use the back of the spoon and try the experiment.  How do your observations differ?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Station 3:  Ray Boxes

Problem:  What happens to rays of light when they strike different types of mirrors?

Materials:  ray box, plane mirror, convex mirror, concave mirror, pencil, protractor

Procedure:

1.  Plug in the ray box.

2.  Place a piece of paper on the counter so that the edge of the ray box rests on the edge of the paper.

3.  Place the mirror about 20 centimeters from the ray box so that the light may reflect off the mirror.  

4.  Trace the mirror and rays on your paper.  Label the mirror, incident ray, reflected ray.

The incident ray comes from the light source and hits the mirror, the reflected ray gets reflected or bounced off the mirror.

What do you notice about the angle and direction of the two rays?  

________________________________________________________________________________________________________________________________________________________________________________________________________________________

If the surface was bumpy and not smooth, what do you think would happen to the angle of reflection?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

REPEAT THE PROCEDURE FOR ALL THREE MIRROR TYPES.  STAPLE YOUR DRAWING TO THIS PACKET.

Station 4:  Spoons and Your Image

Using a shiny spoon, answer the following questions.

1.  Look at your image on the curved in side of the spoon.  This is like a concave mirror.

Hold the spoon about arms length away and slowly move it in towards your face.

What do you notice about your image?  Does the image change? Is your reflection upside down or right side-up? Is it smaller or larger than your face? Explain.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  Now look at your image on the curved out side of the spoon.  This is like a convex mirror.  Hold the spoon about arms length away and slowly move it in towards your face.  What do you notice about your image?  Does the image change? Is your reflection upside down or right side-up? Is it smaller or larger than your face? Explain.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.  Give an example of when one may need to use a concave mirror.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.  Give an example of when one may need to use a convex mirror.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Station 5: Mirror, Mirror on the Wall: Angles of Reflection
Have you ever wondered why you can see your face in a mirror? This occurs because mirrors are very smooth and shiny. Light bounces, or reflects, off of the smooth and shiny surface of mirrors. When you see your face in a mirror you are seeing light from your face reflecting off of the mirror.

The way light bounces off mirrors is very much like the way a ball bounces against a hard surface. You can throw a ball straight down, and it will bounce straight back at you. Or, you can bounce a ball at an angle and it will bounce off the floor at the same angle away from you. Light reflects the same way off of a mirror. In other words, light reflects from a mirror at the same angle as it arrives.

Materials:  paper, masking tape, 4”x6” plane mirror, a partner, meter stick

Procedure:

1.You need to work with a partner to do this activity. Find a place where there is a wall with plenty of space around it. Attach the mirror at eye level on a wall with masking tape. Cover the mirror with a piece of paper.

2. Now, both you and your partner should try to guess where you both need to stand to see each other's reflection on the mirror. When you both agree on the places, mark them on the floor with 6-inch pieces of masking tape.

3. Remove the paper from the mirror. Stand at your chosen place to determine if you can see each other in the mirror.

4. If you can't see each other, try different places until you can. Mark the places that work with the 6-inch pieces of masking tape.

5. Next, place long pieces of masking tape on the floor from the center of your 6-inch place markers to the wall straight under the center of the mirror. These should be straight lines.

6.  Look at the angles made by the taped lines on the floor and the wall to see if they are the same size. Remember that light bounces off a mirror at the same angle that it arrives. Therefore, when the light from your face travels to the mirror on the wall, it should bounce off the mirror at the same angle to the eyes of your partner.

Write a description of what you did in this activity. Include a diagram with lines showing how light reflects off a mirror.
REMOVE TAPE FROM THE FLOOR!!!

Station 6  Images Formed by Curved Mirrors

Problem:  What happens to the images of a candle flame when reflected from a concave and convex mirror?

Materials:  candle, matches, piece of 4” by 6” paper for screen, concave and convex mirror, ruler

Procedure:  

1.  Light the candle.

2.  Hold the concave mirror close enough so that the candle flame can be seen in the mirror.  

3.  Slowly move the mirror back watching what happens to the flame. Record what you see.

________________________________________________________________________________________________________________________________________________

4.  Move the screen so that you can see the candle flame on the paper as it gets reflected from the mirror.  This is a little tricky.  Be patient.  Think about how the light is getting reflected from the mirror.  Once the image is on the screen, move the screen slowly backwards.  What do you see happen to the candle flame?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Draw a picture of the flame close up and far away.  Pay attention to size of the flame and positioning of the flame.

	Close Up Concave
	Farther Away Concave

	
	


5.  Repeat for the convex mirror.  Describe the image on the mirror and on the screen.  How do they compare?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

