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Analysis Questions: READ THE WHOLE QUESTION BEFORE ANSWERING!
1) When a person in the hospital is given fluid intravenously (I.V.) the fluid is typically a saline (salt) solution with about the same water concentration as human body tissues. Explain how the used of pure water in place of this saline solution would hurt the patient and upset their homeostasis. You answer must include the word “DIFFUSION”







2) Many fresh-water one-celled organisms have a structure called “contractile vacuoles.” Contractile Vacuoles pump out excess water that enters the cell. Name the process that causes water to flow into the one-celled organisms_____________________________ Explain why contractile vacuoles would be useless to one-celled organisms in the ocean (salt water)








3) Popcorn at the movie theater is very salty, and it makes people very thirsty. This makes them buy soda. Describe in scientific terms why the salty popcorn makes people thirsty. What body cells do you think are affected?
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6. Based on your observations, draw and color a typical red onion cell mounted in water. Label the
cell wall, cell membrane, and cytoplasm.

(O

7. Next, without disturbing the slide, add salt solution. You can do this by placing a small piece of
paper towel against one edge of the cover slip and adding several drops of the salt solution to the
other side. (See diagram below.) The paper towel will soak up the liquid already on the slide and
draw the salt solution through. Remove the paper towel before it soaks up too much liquid and
dries out the slide.

Solution to be added
Paper towel

8. Observe the cells for several minutes. You should see a change in the cells from your previous
observation. If not, add more salt solution. Describe the changes you observed in the red onion cells.

9. Have your teacher check your slide with the microscope to be sure you are able to observe the
effects of salt on cells.

10. Based on your observations, draw and color a typical red onion cell mounted in salt solution. Label
the cell wall, cell membrane, and cytoplasm.
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13.

14.

15.

Describe what happens to the water content of the red onion cells when they are placed in a salt

solution.

Replace the salt solution with distilled water. Use the same technique you used in Step 7, but use
distilled water instead of salt solution. It may require 20 or more drops to wash all the salt away.

Observe the cells for several minutes. Describe the changes that occurred in the red onion cells.

Have your teacher check your slide with the microscope to be sure the effects of distilled water are
visible.

Based on your abservations, draw and color a typical red onion cell mounted in distilled water.
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Diftusion Through a Membrane, Student Laboratory Packet, page 6

Objectives

By the end of this activity, you should be able to;
+ predict what would happen if cells are placed in solutions having different concentrations
« explain how the diffusion of water plays a role in several real-world situations
« prepare wet-mount slides and use appropriate staining techniques
« make observations of biological processes

Materials
+ red onion « colored pencils (red)
« cover slips « salt solution
« water « if the salt solution is not provided:

+ triple-beam or electronic balance
+ 10 mL graduated cylinder

o salt

+ distilled water « beaker

« dropper/pipettc
+ glass microscope slides

Safety
« Do not eat or drink in the laboratory.
+ Wash your hands and work area when the laboratory s completed.
+ Handle slides and cover slips with care.

Procedures

1. If the salt solution is not provided by your teacher, use a balance to measure 1 gram of salt.
Measure 10 mL of distilled water with a graduated cylinder. Add both the salt and the water to a
250 mL beaker and mix. This will be your prepared salt solution.

2. Your teacher will provide a small, curved section of an onion for you to use. Break the section in
the middle and gently peel off the reddish outer membrane.

3. Position the membranc in a drop of water on a slide. Be careful not to allow the membrane to fold
over on tself.

4. Add a cover slip and observe the cells using the low power of a microscope. Choose the magnifi
cation that will allow you to see individual cells and their contents. If you do not see any cells with
red coloration, search on the slide for cells that do have it. You may need to make another slide.

5. Have your teacher observe your slide with the microscope to be sure you have a good preparation.
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Part 2—Diffusion of Water Across a Membrane (Osmosis)

Osmosis is a special type of diffusion. Specifically, it is the diffusion of water across a membrane.
Osmosis is a very important process because it enables cells to maintain the proper water balance.

Generally water will diffuse across a membrane, resulting in equal concentrations of water on both
sides. If the cytoplasm of a cell is 95% water, the remaining 5% is dissolved materials (solute). If the
liquid that surrounds the cell has the same concentration of water as the cytoplasm, no net diffusion
occurs in either direction. In other words, equal numbers of water molecules move into and out of the
cell. If the liquid outside the cell has a higher concentration of water (less solute) than the cytoplasm,
water will diffuse into the cell. If the liquid outside the cell has a lower concentration of water (more
solute) than the cytoplasm, water will diffuse out of the cell. In this activity, you will place living cells
in different solutions and observe the results.
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