“What’s Up Doc?” Osmosis Lab
 
Introduction: This investigation will explore the movement of water from an area of high concentration of water molecules to an area of low concentration of water molecules. This is also called water potential. Using water potential as a description of potential energy, water molecules will flow from a higher concentration of water molecules to a lower concentration of water molecules through a selectively permeable membrane.

There is another way to view this phenomenon; where there is a large amount of solute there is a corresponding lower amount of water. This solution is called a hypertonic solution. The reverse of this situation is called a hypotonic solution.  When solutions on opposite sides of a selectively permeable membrane have an equal proportion of solute to water, the solutions are said to be equal, or isotonic to each other and are in a state called dynamic equilibrium.

In this activity you will be given the opportunity to investigate this movement of water, which is a special case of diffusion called osmosis.

 

Pre-lab:

Read the entire lab exercise. 

Write a purpose for the lab

Make a hypothesis that predicts the movement of water in or out of each of the carrot slices in the various amounts of sucrose that they are soaked in overnight. 

          If we place carrots in the different solutions, then…

(NOTE: It will be easier to make a hypothesis for each condition if you do the procedure first and then come back to the hypothesis!) 

Write out all procedures. 

Make any necessary data tables (you may print the tables in this lab for your use). 

 

Procedures:  

Day 1:

1)      Obtain three 100 ml beakers and three slices of carrot (peeled and 4-5 mm thick). 

2)    Find the mass of the carrot slices. 

a.      Use forceps when handling the carrots and place wax paper on the scale first so the carrot slices are not contaminated. 

b.     NOTE: Find the mass of the wax paper first, then the mass of the wax paper and the carrot. Record the mass of only the carrot slice to the hundredth place in your data table. 

3)    Your table will be assigned three different solutions of sucrose to place your carrot slices in overnight. 

a.      You will work with the table next to you to get data for all 6 solutions (the solutions are  0%, 7%, 14%, 21%, 28%, and 35% sucrose dissolved in water).

4)    Label your beakers with masking tape; write your table number, period number and the percentage of sucrose that will be used in each beaker. 

5)    Place a carrot slice in each beaker, be careful to note which carrot (by mass) is in which beaker. 

6)    Pour enough of the correct percent solution to just cover the carrot slice (approximately 15 ml). 

7)    Cover your beakers with plastic wrap over the tops and hold down the plastic wrap with a rubber band. Set the beakers on the tray labeled for your period. 

 

Day 2:

1)      Gently remove the carrot slice with forceps, one at a time from each beaker. 

2)    Hold the carrot slice at an angle and gently blot any excess solution from the edge each carrot using the provided paper towels. Don’t mix-up the carrot slices!

3)    Re-mass each carrot (using same technique as on day one). 

4)    Record your data in your data table.

5)    Clean up your beakers, forceps and tables (please don’t leave a sticky mess). 

a.      There is soap in bright colored bottles near sinks around the room. Rinse your beakers and forceps and place in the tray on the front lab bench. 

6)    Record data for entire class. 

a.      Teacher will collect information at end of lab and display on LCD.

 

	Percent Solution
	0%
	7%
	14%
	21%
	28%
	35%

	Original Mass of Carrots for Tables 1&2 (in g)
	 
	 
	 
	 
	 
	 

	Final Mass of Carrots for Tables 1&2 (in g)
	 
	 
	 
	 
	 
	 

	Difference in Mass (in g)

Loss or Gain?
	 
	 
	 
	 
	 
	 


 

	Percent Solution
	0%
	7%
	14%
	21%
	28%
	35%

	Original Mass of Carrots for Tables 3&4 (in g)
	 
	 
	 
	 
	 
	 

	Final Mass of Carrots for Tables 3&4 (in g)
	 
	 
	 
	 
	 
	 

	Difference in Mass (in g)

Loss or Gain?
	 
	 
	 
	 
	 
	 


 

	Percent Solution
	0%
	7%
	14%
	21%
	28%
	35%

	Original Mass of Carrots for Tables 5&6 (in g)
	 
	 
	 
	 
	 
	 

	Final Mass of Carrots for Tables 5&6 (in g)
	 
	 
	 
	 
	 
	 

	Difference in Mass (in g)

Loss or Gain?
	 
	 
	 
	 
	 
	 


 

	Percent Solution
	0%
	7%
	14%
	21%
	28%
	35%

	Original Mass of Carrots for Tables 7&8 (in g)
	 
	 
	 
	 
	 
	 

	Final Mass of Carrots for Tables 7&8 (in g)
	 
	 
	 
	 
	 
	 

	Difference in Mass (in g)

Loss or Gain?
	 
	 
	 
	 
	 
	 


 

Observations: 

1)      Why did the carrots need to peeled beforehand? 

2)    What is causing any change in mass of the carrots? 

3)    Does the mass of the carrot increase or decrease? Explain for each solution! 

4)    What is the relationship between the percent of sucrose and the increase or decrease of mass of the carrots? 

5)    How do you explain the effect of 0% sucrose (distilled water)? 

 

DON'T FORGET, for formal lab reports you must also include 2-3 sentences of your own observations from doing this lab. SEE LAB REPORT FORMAT!

 

Conclusion: 

1)      Does the class data support or refute your hypothesis? Explain.

2)    Using your new knowledge, explain why dipping meat in salt preserves it? (HINT- Fungus (like mold) must have water to live, grow, etc just like all other living things!)

3)    Why do your fingers get wrinkled when you’re swimming for a long time? Does “wrinkled” mean a loss or gain in water? Explain. (you will have to research this to be sure). 

 

DON'T FORGET, for formal lab reports you must also include 2-3 sentences of about the overall lesson of the lab and conclusions you have made as well as possible experimental error and other possible trials you may want to try in order to get more valuable data. SEE LAB REPORT FORMAT!

