Osmosis Lab
A shipwrecked sailor is stranded on a small desert island with no fresh water to drink.  She knows she could last without food for up to a month, but if she didn’t have water to drink she would be dead within a week.  Hoping to postpone the inevitable, her thirst drove her to drink the salty seawater.  She was dead in 2 days.  Why do you think drinking sea water killed the sailor faster than not drinking any water at all?  Today we explore the cause of the sailor’s death.  We’ll use solutions of salt water to represent the sea, and we’ll cut up slices of potato to represent the sailor.  Potatoes are made of cells, as is the sailor.  

I. Objective
To determine the cause of the sailor’s death, we will determine the effects of salt water on slices of potato.  Our assumption is that potato cells will behave like the sailor’s cells in her body.  We will compare salt water to fresh water so we can see if there is an effect caused by the salt in the water.

II.  Materials
	4 potato “cores” = sailors
	A knife or razor

	A beaker of 1% salt solution
	4 pieces of saran wrap

	A beaker of 5% salt solution
	Electronic balance

	A beaker of 10% salt solution
	Ruler

	A beaker of distilled water
	Rubber bands or tape


III. Procedure

1.  In order to determine if salt water has an effect on the potato cells, cut 4 equal sized rectangles (length 5 cm, width 2 cm, height 2 cm) of potato to represent the sailor.  Enter the length, width and height of each potato core in the data table.  Calculate the volume of each core (Volume = length x width x height) – enter data in the Day 1 column of the data table.  

Each core will go into a different experimental beaker (or plastic cup).  Each beaker will have a different solution so it is important to know which core goes into which beaker.  

2.  Using the electronic balance, weigh each potato core and record the mass in the appropriate row of the Day 1 column of the data table.

3.  Label 4 beakers (or plastic cups) as follows: distilled water (control), 10% salt, 5% salt and 1% salt (1% salt solution is the same solution found in potato and human cells).  Put your group’s name on each beaker.  Fill each beaker (or plastic cup) to a height of 5 cm with the appropriate solution.  Place a potato core in each one.

4. Cover the top of each beaker with saran wrap and keep the wrap in place with a rubber band or tape.  Allow the beakers to sit for a day.

5.  On Day 2, remove each potato core from the beaker, dry it on a paper towel and measure and record the length, width, mass and volume of each potato core using the procedure from the previous day.

6.  Complete the data tables, and answer the questions below.

IV.  Observations
	Table 1

	
	Distilled water
	1% salt solution
	5% salt solution
	10% salt solution

	
	Day   1
	Day 2
	Change (+/-)
	Day   1
	Day 2
	Change (+/-)
	Day   1
	Day 2
	Change (+/-)
	Day   1
	Day 2
	Change (+/-)

	Length (cm)
	
	
	
	
	
	
	
	
	
	
	
	

	Width (cm)
	
	
	
	
	
	
	
	
	
	
	
	

	Height (cm)
	
	
	
	
	
	
	
	
	
	
	
	

	Volume 

(l x w x h) (cm3)
	
	
	
	
	
	
	
	
	
	
	
	

	Mass 

(g)
	
	
	
	
	
	
	
	
	
	
	
	


	Table 2 (complete on Day 2)

	
	Turgidity of potato core
	Tonicity of solution

	
	Crisp
	Flaccid
	Hypotonic
	Hypertonic
	Isotonic

	Distilled water
	
	
	
	
	

	10% salt solution
	
	
	
	
	

	5% salt solution
	
	
	
	
	

	1% salt solution
	
	
	
	
	


V. Conclusion (answer on a separate piece of paper)

1. What are the manipulated, responding and control variables in this experiment?

2. Why is it important that the potato cores be the same length, width and height in this experiment?

3. Into which of the potato cores did the water flow?  From which of the potato cores did the water flow?  How can you tell?

4. Which solutions (if any) were hypertonic, hypotonic, or isotonic to the potato cells?  Explain your answer with words and diagrams indicating potato cell, cell membrane, salt molecules (solute), water molecules, arrows indicating movement of water molecules
5. Why did the sailor die more quickly drinking the salt water than not drinking at all?  What do you think killed the sailor?

Marking Scheme

Complete (all tables and questions), 



5   4   3   2   1      Pride in Product (organized, headings, neat, edited for                                            spelling and grammar….), NOT A RUSH JOB).
All results used in answering question:



5   4   3   2   1                   (change in mass, volume, appearance, size, crispness)
New scientific vocabulary is used in answers


5   4   3   2   1

        (i.e. hyper, hypo, iso – tonic, osmosis, diffusion,                                                concentration gradient……

Defend each statement/answer with specific results

5   4   3   2   1           (i.e. change in mass, volume, appearance, size, crispness)

Scientifically reasonable answers/statements


5   4   3   2   1      show understanding of concepts

__________________________________________________________________________________________
TOTAL







 /25 =            %

