Investigating Osmosis
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1. What idiffusion?

2. Diffusion results in net movement of a substance faaegion where the concentration of
the substance is to a region where the concenttiee substance is .
(higher/lower) (higher/laye

3. What does it mean to say that a membrageléctively permeabl@

Osmosisis the diffusion of water across a selectively perneal@mbrane (also called a semi-
permeable membrane). Use the explanation of osnmo#ig ifigure to answer questions 4-6.
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(Figure from Krogh, Biology -- a Guide to the Natlu¥Vorld, Fourth Edition)

When a solute (e.g. salt) is dissolved in water, sofhtlkee water molecules are attracted to the solute
ions or molecules. These bound water molecules camoss the selectively permeable membrane.
Only free water molecules can cross the selectpeiyneable membrane

4. Is the concentration of free water moleculesdrigh
in the beaker with no solute (on the left) in the beaker with solute (on the right)?



5. Water diffuses across a selectively permeable memlfram a solution with a

concentration of free water molecules to a soWwitiora
(higher/lower) (higher/lower)

concentration of free water molecules.

This explains why osmosis results in net movement eémfeom the left beaker with no solute and a
high concentration of free water molecules to thbtrigeaker with dissolved salt and a lower
concentration of free water molecules.

6. What would happen to the water levels in the two leakgou added an equal amount of salt to
the beaker on the left?

In our bodies and in all biological organisraach cell is surrounded by a selectively permeable
plasma membrane(also called a cell membrane). Water diffuses inih @ut of a cell across the
selectively permeable plasma membrane. Several seemsseful for discussing osmosis across the
plasma membrane.

7. A solution ishypertonic if the concentration of dissolved substances is hightre solution
outside a cell than in the cytosol inside the céllhe(cytosol is the semi-fluid substance around the
nucleus and other organelles inside a cell.) A solwtitim a higher concentration of dissolved
substances has a lower concentration of free watkscoies. When cells are placed in a hypertonic
solution, will water flow into or out of the cell?xglain.

8. A solution ishypotonic if the concentration of dissolved substances is lawéne solution
outside a cell than in the cytosol inside the cedlthke concentration of free water molecules higher
in a hypotonic solution or inside the cell?

When cells are placed in a hypotonic solution, walter flow into or out of the cell?

An isotonic solution is one in which the concentration of digedlsubstances is the saméside
and inside the cell. Consequently, there is no net mewme of water across the plasma membrane.

Designing Your Experiment

In this lab you will use dialysis tubing which is a seledy permeable membrane, so it will model
the properties of the plasma membrane. You will eréalysis tubing “baggies” to represent cells.
You will use water and/or starch solution (starch disstim water) as the fluids inside the baggy

and outside the baggy.

9. Which molecule is smaller: starch or water?



10. You will design an experiment to answer the goestin this table. Begin by predicting the
answers you expect. In making your predictions, assuméhhamaller molecule (starch or water)
can pass through the dialysis tubing selectively permeadmebnane and the larger molecule cannot.

Question Prediction

1. Can starch cross the dialysis tubing by diffusion?

2. Can water cross the dialysis tubing by osmosis (@bffi)3

3. If the concentration of free water moleculeBiger insidethe
dialysis tubing baggy, which way does water move?

4. If the concentration of free water moleculeBiggher outsideghe
dialysis tubing baggy, which way does water move?

5. If the concentration of free water moleculethéssamenside and
outside the baggy, is there any net movement of water?

11. Plan how you will test your predictions using the feifgy materials: water, starch solution,
three beakers, each with its own baggy of dialysisygykiodine (an indicator for the presence of
starch), scale or ruler, and graduated cylinder.

In the table below, draw a diagram showing the contdrgéach beaker and dialysis tubing baggy.
Be specific about which solutions will be in each baggy/laeaker. Predict what you think will
happen in each case. Describe what you will meafuethe number for each of the five questions
listed above next to the measurement that will ajow to answer this question.

Beaker 1 Beaker 2 Beaker 3

Diagram
showing the
contents of
beaker and

baggy

Predict
which
molecules
will move
which way.

What will
be
measured?

How?




After your teacher has approved your experimental des&jryp your beakers and baggies. To

make a dialysis tubing baggy, soak the tube in water foinate, fold the bottom 1 cm up and tie the
folded part with a piece of string tightly to createag.bTo open the other end of the tube, rub the end
between your fingers until the edges separate and blowoipeto the bag for ease of pouring. When
you pour the appropriate fluid in each baggy, leave soneedpaallow water to diffuse in during the
experiment. Then, fold 1 cm of tubing and tie off theabfhe tube with string Rinse off the tube
and string in fresh water and squeeze any excess watethe string.

12. Why is this last step important, particularly if yoill be weighing your baggies at the beginning
and end of your experiment?

Results and Interpretation

13. You will have to wait 20 minutes for the effect®simosis to be observable. While you are
waiting, create a data table to record your data ancaaseer question 17 on the next page.

14. Record your data in your data table.

15. Were your predictions correct? If not, what do yonkthiccounts for the differences between
your predictions and your observations?

16. Summarize your results to describe the effectsrobsis across a selectively permeable
membrane.



17. In the figure below, what does it mean to say ti@stirroundings are hypertonic, isotonic or
hypotonic?

Which solution has a greater concentration of free nwate
the hypertonic surrounding solution or___ the hypotonic surrounding solution?

Use the relative concentrations of free water toarphhy a cell shrinks when the surrounding
solution is hypertonic.

Why does the animal cell burst when the surrounding saligibypotonic?

Why doesn't the plant cell burst?

Suppose that animal cells had cell walls. What problemantbig cause?

Teachers are encouraged to copy this student hafatotlassroom use. A Word file, which can bediseprepare a modified version if desired, and
Teacher Preparation Notes are availabletat//serendip.brynmawr.edu/sci_edu/waldron/
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