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Speedy Diffusion
Surface Area and Volume Practice
Surface Area of a Cube = 6 a 2

Surface Area of a Rectangular Prism = 2ab + 2bc + 2ac

Volume of a rectangular prism =   l x w x h
Calculate the surface area and volume.
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   Surface area = 




   Surface area =

  

   Volume = 





   Volume =

Let’s compare surface area to volume.  Complete the chart below.

	Cube Size
	Surface Area
	Volume
	Surface Area

Volume

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	


· As the cube size increases, the ratio of surface area to volume___________________. 

Let’s see what happens if we keep the volume the same and increase the surface area.  Complete the chart below.

	Dimensions
	Surface Area
	Volume
	Surface Area

Volume

	2 x 2 x 2
	
	8
	

	1 x 2 x 4
	
	8
	

	1 x 8 x 8
	
	8
	


· If the volume stays the same and the surface area increases, then the ratio of surface area to volume________________.
Speedy Diffusion
Pre-Lab

Materials
Agar cube (2 cm), 4% NaOH solution, a ruler, a plastic knife, a plastic spoon, a paper towel, and a beaker 

Procedure 

1. Calculate the surface area and volume of the agar cube and record these values in the table below. 

2. Carefully fill the beaker with 4% NaOH so that the cubes will be completely submerged when placed in the beaker. 

3. Place the agar cube in the beaker. After 10 minutes, remove it and place it on a paper towel. 

4. Using the paper towel, blot the cube dry. 

5. Use the razor blade to carefully cut the cube in half. 

6. Measure the distance across the portion of the cube which did not change color. 

7. Calculate the surface area and volume of this portion of the cube and record these values in the table below. 

Observations
Record the data you gathered in the table below. 

	Cube size
	Surface area
	Volume
	Surface area/ volume ratio
	Size of uncolored portion of cube
	Surface area of uncolored portion
	Volume of uncolored portion

	2 cm/side
	 
	 
	 
	 
	 
	 


Questions 

The rate of diffusion into the cubes is the volume of the colored area divided by the time (minutes) it took. Calculate the rate of diffusion for each of the cubes. 

Lab

You will now be given new supplies to further investigate the diffusion. Below is a brief list of steps on how you can carry out the investigation; however, you will need to make basic changes in order to carry out your group’s basic question.

1. Calculate the surface area and volume of each agar cube and record these values in the table below. 

2. Carefully fill the beaker with NaOH so that the cubes will be completely submerged when placed in the beaker. 

3. Place the agar cubes in the beaker. After 15 minutes, remove them and place them on a paper towel. 

4. Using the paper towel, blot the cubes dry. 

5. Use the razor blade to carefully cut each cube in half. 

6. Measure the distance across the portion of the cube which did not change color. 

7. Calculate the surface area and volume of this portion of the cube and record these values in the table below. 

Question: 

Using the materials available below, you will create an investigation to investigate factors that affect the rate of diffusion.
____________________________________________________________________________________

Design:  

Independent variable:

Dependent variable:

Constants:

Hypothesis:

         If ______________________ _____, then ________________________ ________.

             (independent variable)        (verb)

    (dependent variable) 
    (verb)

Materials available:  Check the ones that you will use.

· Agar cube (1cm)
· Agar cube (2 cm)
· Agar cube (3 cm)
· Beaker
· Ice
· Knife
· NaOH 2%
· NaOH 4%
· NaOH 8%
· Ruler
· Water bath
Procedure:  Brief

1.  

2. 

3.  

4.

5.  

6.  

7.  

8.  

9.  

10.  

Data:  
	Independent Variable
	Cube Size
	Surface area
(original)
	Volume
(original)
	Surface area volume
 ratio
	Size of uncolored portion of cube
	Surface area of uncolored portion
	Volume of uncolored portion
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Analysis:
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	Ind. Variable
	% surface area changed
	% volume Changed
	Rate of Diffusion

	
	 
	
	

	
	 
	
	

	
	 
	
	


Conclusion: 

Speedy Diffusion
Teacher Procedures

1. The Starch in a Baggie can work very well as a pre-lab.    You could also start with the basic diffusion lab and then allow them to vary the experiment by changing the size of the cube, temperature, concentration of NaOH solution, or surface area of the cube. Be prepared though that you will need to make twice as much agar if you decide to start this way.  

2. It also would be a great idea to go over concepts like surface area and volume.  Have the students work through a bit of math before you let them go on their own with the investigation.  Have them complete the Surface Area and Volume handout.  

3. Now that the students understand surface area and volume and how to calculate each, you can introduce the investigation with the agar cubes.

4. After the pre-lab, discuss their results.

5. With the list of supplies provided, have the students brainstorm investigations that they could do to see what other factors affect the rate of diffusion.  Have the students come up with investigable questions that can be answers with the supplies available.  

6. Have the students place their investigable questions on the sentences strips and place them on the board.  

7. Read over all of the investigable questions that have been submitted.  If the questions start with WHY or HOW, remind them that these are non-investigable questions.  Try and encourage the students to change the questions into investigable ones.  If the questions are not specific enough, help them to adjust their questions.  This is also your time to filter any questions that may not be relevant to this lab.

8. After all of the questions that have been submitted have been adjusted and corrected, instruct the groups to each select ONE of questions to do an investigation.

9. Instruct them that they are to design every aspect of their investigation. (It may be a good idea for you to discuss with them how they are planning implement their experiment.)  

10. Place on the board the expectations that you have for their posters or lab reports presentations.  

11. Have the students share to the class their findings.  Provide the students that are not observing with some sample questions that they could ask to the groups that are presenting. It will get all of the students accustomed to thinking at a higher level?[image: image1.wmf]





















































































































% = 1   - new      x 100


            original





Rate of Diffusion =    Volume


                        Time in minutes
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