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Jell-O Rate of Diffusion Vs. Surface to Volume Ratio Lab


Jell-O Rate of Diffusion Vs. Surface to Volume Ratio Lab

How the rate of diffusion into and out of a cell is affected by the surface to volume ratio.

Objectives: 

· Describe the relationship between cell size and the rate of diffusion. 

· Relate the surface to volume ratio of a cell to why cells tend to be so tiny! 

Material:

Beaker

Ruler

Spoon (plastic)

Scalpel

Paper Towels

Agar-phenothaylene 

Sodium hydroxide solution 

Goggles – Safety First!

Aprons

Procedure: 

1. Read all directions before you began 

2. Complete the Preview Page

a. Including hypothesis
3. Put on safety Equipment (goggles/apron) 

4. Obtain a large block of agar – use the scalpel to cut the agar into the 3 sized cubes – 1cm, 2cm, 3cm on a side

a. Use EXTREME Caution when using the scalpel – cut away from yourself!

5. Place the cubes in a beaker. 

6. Pour the sodium hydroxide solution into the beaker enough to cover the cubes. – If this spills on you tell the teacher, wash it off! 

7. Set a 5MINUTE TIMER
8. Turn the blocks frequently for the next 5 minutes. 

9. On a separate piece of paper, draw a data table like the one below. 

	Cube Size
	S.A.
	V
	S.A.:V
	Depth of Diffusion

	1cm
	
	
	
	

	2cm
	
	
	
	

	3cm
	
	
	
	

	Observations



	


a. Use the formulas from __________ to calculate the surface area, volume and surface to volume ratio. 

b. Record these values in the table 

10. [image: image1.jpg]


After 5 minutes remove the cubes from the beaker (do NOT use your finger) place on paper towel. 

11. Use scalpel to slice the first cube in half. 

· Observe the cut surface 

· Draw it 

· Measure the depth that the sodium hydroxide has diffused in 

· Record results in the table 

· Rinse scalpel and ruler

12. Repeat step 10 with the second cube

13. Repeat step 10 with the third cube 

14. Discard the agar and sodium hydroxide as directed

15. Clean all materials and station. 

16. Began work on questions! 

Preview:

What are we trying to show in this lab?

- How does it connect to our unit on cells?

How do we hoPe to do that?

Verbal Hypothesis: What we expect to see:

If:

Then: 

Because: 

Visual hypothesis:



Analysis and Conclusion Questions: `
1. Which cube had the larges surface to volume ratio? 

2. Which has the smallest surface to volume ratio? Did this surprise you?

3. In which cube was the depth of diffusion the greatest? 

4. In which cube was the depth of diffusion the smallest?

5. Based on the results of this experiment, how would you predict cell size affects the rate of diffusion into and out of a cell?

6. How does this effect cell size?

7. What has to  move into and out of the cell?

	In
	Out

	
	


LAB REPORT: 

	Introduction


	25points
	Discuss both points from the objective section 

	Material & Procedure
	0 points
	Leave out of this lab report

	Observations
	20points
	Make a data table to show your data

	Conclusion 
	50 points!

· 10 points per question = 40pts

· + 10 points for a clear explanation 
	Answer all 4 questions in a paragraph format!

· Make sure to use the key words 

·  Put them in BOLD


Equations: 

	Surface Area

	[image: image2.png]4 (ais the length of the side of each edge of the cube)

In words, the surface area of a cube is the area of the six squares that cover t. The.

area of one of them is a*a, or a2 . Since these are all the same, you can multiply one
of them by six, so the surface area of a cube s 6 times one of the sides squared.





	Cube1

Cube2

Cube3

Length of a side = L 

The area of each side is LxL or L2
There are 6 sides total in a cube so… 

Surface area = 6L2


	Volume

	[image: image3.png]How to find the volume of a cube
Rlocall that a cube has all edges the same length (Soe Cube defintion). The volumo of a cube is found by multplying the
ength of any edge by fsef twice. So i the length of an edge s 4, the volume s 4 4x 4 =64

Oras aformu:

where:

5 istholenginof ofthe cube.
Tolume =55 length of any edge %cammm

In the figure above, drag the orange ot o resize the cube. From the edge length shown, caleulale the volume of the cube
‘and veriy that i agroes with the calculaton n the figure.

When we wite volume = s, stricty spoaking this shoukd bo read as °s 1o the powor 3", but bocause it s used 0 calculate
the volume of cubes tis usually spoken as °s cubed.





	Cube1

Cube2

Cube3

Length of a side = L 

L x L x L = Volume 



	Surface to Volume Ratio:

	Cube1

Cube2

Cube3

Surface Area : Volume
:

:

:




Outline of Lab Report: 

1. Introduction: 

a. Discuss both points from the objective section

i. Describe the relationship between cell size and the rate of diffusion. 

ii. Relate the surface to volume ratio of a cell to why cells tend to be so tiny! 

2. Observations:

a. Include a typed table of the data you collected

b. You can add a picture from this lab, some are posted on my web page

3. Conclusion: 

a. What effect did the sodium hydroxide have on the cubes?

b. Which cube had the larges surface to volume ratio? 

Which has the smallest? Why do you think this is?

Did this surprise you? Why?

c. In which cube was the depth of diffusion the greatest? 

Smallest? Why?

d. Based on the results of this experiment, how would you predict cell size affects the rate of diffusion into and out of a cell?

e. How does this effect cell size?



Jell-O Lab Report Outline

	Key Words to incorporate
	Word
	Definition
	Connection to lab

	
	(Diffusion
	
	

	
	(Semipermeable Membrane
	
	

	
	(Osmosis


	
	

	
	(Surface area


	
	

	
	(Volume


	
	

	
	(Surface-to-volume ratio


	
	

	
	(Cell output – Waste 


	Examples: Poo, CO2
	

	
	( Cell Input –
	Examples: Food, O2
	

	Paragraph 1
	Introduction

( Describe the relationship between cell size and the rate of diffusion. 
( Relate the surface to volume ratio of a cell to why cells tend to be so tiny!  



	Data Table and Pic
	Results/Observations (data)

( Include a typed table of the data you collected

( You can add a picture from this lab, some are posted on my web page



	Paragraph 2
	Conclusion: 

( What was your hypothesis 

If:

Then: 

Because: 

( Was it supported or rejected?

( Provide Evidence 

( What has evolution resulted in small cells?

Bonus :Include the term survival of the fittest correctly@!




Fancy Science Word Check List





- Put these in bold in your lab report


(Diffusion 


(Surface area


(Volume 


(Surface-to-volume ratio


(Cell waste


(Osmosis


(Semipermeable 


(Membrane�(Limits cell size 


(Oxygen 


Did you use these key words?
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