	
	Surface area
(cm2)

L X W X 6
	VOLUME
(cm3)
L X W X H
	SA/Volume
Ratio

	1cm X 1cm X 1cm
	
	
	

	2cm X 2cm X 2cm 
	
	
	

	3 cm X 3cm X 3 cm
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THE SURFACE AREA TO VOLUME RATIO OF A CELL
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INTRODUCTION:

Cells are limited in how large they can be. This is because the surface area and volume ratio does not stay the same as their size increases. Because of
this, it is harder for a large cell to pass materials in and out of the membrane, and to move materials through the cell.

In this lab, you will make cube shaped models to represent cells. The dimension along one side will be doubled with each model. You will then calculate
the surface area, volume, and the ratio between the two.

MATERIALS: -

Scissors
Construction paper

Tape
Metric ruler

Pattern for cell models

PROCEDURE:

i




DIFFUSION IN  POTATOES LAB


           NAME ______________________________
 Bigger isn’t always better

INTRODUCTION
Diffusion and osmosis are among the most commonly studied topics in biology. Virtually all living cells are, to varying degrees, dependent on these processes. This activity will enable students to explore the relationship between diffusion and cell size by experimenting with model “cells.”  Potatoes will be cut into appropriate sizes. Adding iodine to foods containing starch results in a blue-black color change.  

PRE LAB: Fill-in the table below by making the appropriate calculations 

1. Which “potato cell” had the LARGEST surface area? ____________________   Largest volume ? _______________________

2. Which “potato cell” had the SMALLEST surface area?  ___________________  Smallest volume? ______________________

3. Which “potato cell’ had the LARGEST SA/Volume ratio?  _________________    Smallest SA/Volume ratio? __________________

4. As the size of a cell INCREASES, what happens to its Surface area/volume (SA/Vol) RATIO?
             It INCREASES                      It DECREASES                  It STAYS THE SAME
A HIGH surface area/volume ratio means cells can get molecules where they need to go          more quickly               more slowly

.
MAKE A HYPOTHESIS: Use what you know about SA/Volume ratios and cell size. 
If you place the “potato cells”  above into a solution of iodine, in which block would the solution diffuse throughout the entire cube the fastest?   EXPLAIN WHY.

_______________________________________________________________________________________________
METHODS:
1. Cut potato cubes into correct sizes.
2.  Place your potato cubes in container filled with iodine.  
3. Let sit overnight. 
4. Remove cubes from iodine solution and slice open down the middle of the cube.
5. Measure the thickness of the stripe. How far did the iodine move into cube? (Look for color change)
6. Fill in the following chart.
7. Calculate the % diffusion in each of the cubes.
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CALCULATIONS:

BIG OUTSIDE CUBE = TOTAL VOLUME
LITTLE INSIDE CUBE = VOLUME DIFFUSION DIDN’T REACH

BIG OUTSIDE CUBE VOLUME – LITTLE INSIDE CUBE VOLUME = VOLUME REACHED BY DIFFUSION
	POTATO 

CELL
	Big Cube Volume
L X W X H  
(cm3)
(from page 1)
	Width of white center square (cm)
	Little white

Cube Volume
L X W X H
(cm3 )
	
Big cube volume – Little cube volume
 = Volume reached by diffusion 
(cm 3 )
	% Diffusion=
Volume reached by diffusion
Big Cube Volume
X 100

	
1cm X 1cm X 1 cm
	
	
	
	
	

	
2cm X 2cm X 2 cm
	
	
	
	
	

	
3cm X 3cm X 3cm
	
	
	
	
	



CONCLUSION QUESTIONS:
1. Surface area in the “potato cell” corresponds to which part in a real cell?

2. Volume in the “potato cell” corresponds to which part in a real cell?

3. Which size model of a cell (potato cube) showed the highest % diffusion?  EXPLAIN WHY?

COMPARING  CELLS:
	
	SURFACE AREA
	VOLUME

	SA/Volume RATIO
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CELL ONE
2cm X 2cm X 2cm

	L X W X 6
	        L X W X H
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CELL TWO
1cm X 1cm X 8 cm
	(L x W) X 2 + (L X W) X 4
	L X W X H
	



How do the volumes in these two cells compare? ___________________________________________________________

How do the surface areas of these two cells compare? ______________________________________________________

Which of these cells has the LARGEST Surface area/Volume (SA/vol)ratio? __________________ 

Which of these cells has the SMALLEST Surface area/Volume (SA/vol) ratio? __________________
Molecules moving by diffusion will reach the center of which of these “potato cells” the fastest? EXPLAIN WHY.
    
    
MAKE A CONNECTION:
What is the connection between SMALL SURFACE AREA/VOLUME RATIOS and MITOSIS? 


THINK ABOUT IT:
USE YOUR COMPUTER TO RESEARCH SOME PICTURES OF DIFFERENT SHAPES OF BODY CELLS.
Look at pictures of intestinal epithelial cells, nerve cells, squamous epithelial cells, and muscle cells. 

IF YOU WANTED TO HAVE A CELL WITH A LARGE SURFACE AREA TO VOLUME RATIO, WHAT SHAPE WOULD IT BE?


WHAT MODIFICATIONS COULD BE ADDED TO A CELLTO INCREASE ITS SURFACE AREA? 



DESIGN A CELL THAT WOULD HAVE A GREATER SURFACE AREA TO VOLUME RATIO THAN A CUBE OR A SPHERE.
 DRAW A PICTURE OF ITS SHAPE BELOW.




Connect to something you know. Mitochondria are the power plants of cells. To capture energy from glucose and make ATP, H+ ions are
moved across the cristae membrane (more on how this works later). What might the folding of the cristae membranes have to do with the ability to move H+ ions across the cristae and make ATP?


	Science and Engineering Practices
	Cross Cutting Concepts

	A. Developing and Using Models

B. Planning and Carrying Out Investigations

C. Using Mathematical and Computational Thinking

D. Constructing Explanations and Designing Solutions

E. Obtaining, Evaluating, and Communicating Information

F. Asking Questions and Defining Problems

G. Engaging in Argument from Evidence 
	A. Patterns

B. Energy and Matter

C. Structure and Function

D. Stability and Change

E. Cause and Effect

F. Systems and System Models

G. Scale, Proportion, and Quantity 


1. Science and Engineering Practice A: Developing and Using Models. Give a specific example of how you used this science practice in this lab.  What was the model? What did the model represent?  


2. Cross Cutting Concept A. Patterns: Give specific example of a pattern you saw in this lab?  How did changing the size of the potato cubes affect the SA/vol ratio?  

