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Lenses Station Labs

Station 1:  Can Lenses Be Made of Liquid?

Have you ever looked at your feet through the clear water of a lake?  Does the water change the appearance of your feet?  Do you think the water acts as a kind of lens that might change the appearance of things seen through it?

Materials:  Overhead, Dropper, Penny, Water

Procedure:

1.  Set the overhead on a page of printed text.  This page will do just fine.

2.  Place a small drop of water on the overhead.  What do you observe?  

______________________________________________________________________

3.  Make your water drop larger and observe the text through it again.  Did anything change? _______________________________________________________________

4.  Use the dropper to drop water onto the head of a penny.  How does the penny look?

______________________________________________________________________

How many drops of water can you fit on the head of a penny? ____________________

Data and Observations

	Object
	Observations through water drop lenses

	Print


	Drop close:

Drop farther away:



	Penny


	


Analysis:

1.  What kind of lens does the drop form?  _____________________________________

2.  How would your image look if you moved the liquid lens farther from the text you are observing?  Try it.  ________________________________________________________________________

________________________________________________________________________

Station 2:  How does water bend light?

Materials:  teacup, penny, water

Procedure:  

1.  Place a penny at the bottom of a teacup.  Set in on a table in front of you.

2.  Have a partner slowly slide the cup away from you just until you can no longer see the penny.  

3.  Without disturbing the penny, have your partner slowly pour water into the cup until you can see the penny.

Analysis:  

1.  What did you observe?  Explain how this is possible.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  Sketch the light path from the penny to your eye after the water was added.

3.  Compare refraction and reflection.  Which of these allows you to see the penny in the cup?  Explain.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Station 3:  How can the location of a lens affect the observed image?

Materials:  glass test tube with lid or stopper, water, note card with SULFUR DIOXIDE written in capital letter on it, metric ruler

Procedure:  

1.  Set the test tube horizontally over the words and observe them.  What do you notice?

______________________________________________________________________

2.  Hold the tube 1cm over the words and observe them again.  Record your observations.  Repeat, holding the tube at several other heights above the words.  Record your observations in the table.

	Position of Tube
	Appearance of SULFUR
	Appearance of DIOXIDE

	Tube on Words


	
	

	Tube 1 cm over Words


	
	

	Tube 2 cm over Words


	
	

	Tube 3 cm over Words


	
	

	Tube 4 cm over Words


	
	

	Tube 10 cm over Words


	
	


Analysis:

1.  What were your observations of the words at these distances?  Can you explain your observations in terms of your knowledge about convex lenses?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  Are the images you see at these heights real or virtual?  Explain.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Station 4:  Ray Boxes and Lenses

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

Materials:  ray box, convex lens, concave lens, 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 concave lens about 20 centimeters from the ray box so that the light may transmit through the lens.  

4.  Trace the lens and rays on your paper.  Label the lens.

What happens to the light rays as they pass through the lens?

_______________________________________________________________________________________________________________________________________________________________________________________________________________________

Is there a focal point?  Explain.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

REPEAT THE PROCEDURE FOR CONVEX LENSES.  STAPLE YOUR DRAWINGS TO THIS PACKET.

Station 5:  How does the distance between an object and a convex lens affect the image formed?

Materials:  Optical Bench Set Up, Convex Lens, Candle, Matches, Goggles, Metric Ruler, Screen

Procedure:

1.  Place the candle at the very end of the meter stick. Place the screen about 50 cm away.  Place the lens in between the candle and the screen.  Light the candle.

2.  Move the lens slowly until an image appears on the screen. 

3.  Measure the distance from the lens to the paper.  This is the approximate focal length of the lens you are using.  Record this in the chart.

4. Now place the candle more than twice the focal length away from the lens.  Record the position and size of the focused image on the paper.  Measure the height of the flame on the screen.

5.  Now move the candle so that it is just over one focal length away from the lens.  Record the position and size of the image.

	Focal Length of Lens: ________

	Distance from Bulb to Lens

(cm)
	Image Position

(Upright or Upside Down)
	Image Size

(Height in cm)

	(about one focal length)


	
	

	(over two focal lengths)


	
	

	(just over one focal length away)


	
	


Analyze and Conclude: 

1.  Is the image formed by a convex lens always upside down?  If not, under what conditions is the image upright?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  What happens to the size of the image as the candle flame moves toward the lens?

________________________________________________________________________

3.  What happens to the position of the image as the candle flame moves toward the lens?

________________________________________________________________________

4.  What happens if the candle flame is within one focal length of the lens?  Explain.

________________________________________________________________________________________________________________________________________________

Station 6:  Prisms

Materials:  Prism, Light source (Overhead Projector works well), Colored Pencils

Procedure:  Using the light source and the projector, separate white light into the spectrum of colors on the ceiling or on the wall.

Use colored pencils to fill in the colors of the spectrum.  Make sure the colors are in the correct order according to size of the wavelength.

Longest








     Shortest

	
	
	
	
	
	
	


Analysis:

1.  How does the refraction of light create the colors being projected on the wall or ceiling? ________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  In a glass prism, light waves with _______________ wavelengths are slowed less than light waves with __________________ wavelengths.  The color ___________ has the shortest wavelength.  The color ________________ has the longest wavelength.

3.  Explain how many times the triangular prism refracts light.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.  The larger the index of refraction, the more light is _______________ in a material.  Every material has an _________________________, which is the _______________ of the speed of light in a ___________________ to the speed of light in the material.

5.  The speed of light is ___________________________________________________.

