WEEK 3 EXPERIMENT ANSWER SHEET
Please submit to the Week 3 Experiment dropbox no later than Sunday midnight.


SUMMARY OF ACTIVITIES FOR WEEK 1 EXPERIMENT ASSIGNMENT

· Experiment 3 Exercise 1 – Diffusion: Movement of Solutes across a Membrane 

· Experiment 3 Exercise 2 – Osmosis: Movement of Water across a Membrane

Experiment 3 Exercise 1: Diffusion - Movement of Solutes across a Membrane 
We will be using dialysis tubing to simulate a semipermeable membrane. This tubing allows small molecules (e.g., water, ions, glucose) to pass while preventing large molecules (e.g., macromolecules like proteins, starch, glycogen) from moving across.  Be sure you have read over the suggested material before starting this exercise and that you have reviewed the following animations:
McGraw-Hill. 2006. How Diffusion Works
http://highered.mheducation.com/sites/0072495855/student_view0/chapter2/animation__how_diffusion_works.html 

Experimental Design
A. The dialysis bag we will use is permeable to water and small molecules (e.g., less than 500 g/mol) and impermeable to large molecules (e.g., more than 500 g/mol). 
B. The dialysis bag is filled with a mixture of glucose (molecular weight = 180 g/mol) and protein (molecular weight = 10,000 g/mol) dissolved in water. A small subsample of the dialysis bag contents is saved and will be used in Step 4.

C. The dialysis bag is then placed into a beaker of water. A small subsample of beaker water is also saved and is to be used in Step 4 as well.
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The presence or absence of glucose and protein will be determined using indicators. Indicators change colors in the presence certain materials. The two tests that we’ll use are the Benedict’s test for simple sugars (e.g., glucose) and the Biuret test for the presence of proteins.
· If glucose is present, the Benedict’s indicator will turn green. If no glucose is present, the solution will be blue.

· If protein is present, the Biuret indicator will turn violet.  If the solution remains clear, then no protein is present.
D. The subsample of dialysis bag solution and the beaker water are tested for the presence of glucose and protein. See Table 1 below for the results.

E. The dialysis bag is then left in the beaker of water for 60 minutes.

F. At the end of 60 minutes, the dialysis bag solution and the beaker water are again tested for the presence of glucose and protein. See Table 1 below for the results.
Table 1. Results of testing of the dialysis bag and beaker contents at the beginning and end of the Experiment.
	
	Test for Glucose
	Test for Protein

	
	Beginning
	End
	Beginning
	End

	Dialysis Bag
	Green
	Green
	Violet
	Violet

	Beaker
	Blue
	Green
	Clear
	Clear


Questions

1. Summarize the results regarding the presence (+) or absence (-) of glucose and protein in the dialysis bag and beaker in Table 2 below (4 pts):

Table 2. 
	
	Glucose
	Protein

	
	Beginning
	End
	Beginning
	End

	Dialysis Bag
	+
	+
	+
	+

	Beaker
	-
	+
	-
	-


2. Explain the movement or lack of movement of protein and glucose across the dialysis bag membrane (4 pts). The proteins do not move due to their large molecules. The membrane is selective permeable only in this case allowing 500g or less sized molecules out of the membrane.


3. Which solution, that in the bag or that in the beaker, is hypotonic compared with the protein solution (2 pts)? The solution in the bag is hypotonic. It has lower solute concentration



4. What factors affect the diffusion of molecules across a semipermeable membrane? Which factor plays the greatest role in biological systems? Review the animation on Diffusion listed at the beginning of the instructions if you need help. (4 pts) 

Factors that affect the diffusion of molecules include: membrane thickness, temperature and pressure, concentration gradient.
The factor that plays greatest role in biological systems: concentration of water in cells
Citation(s):
5. Briefly explain what active transport is and how it differs from passive transport, especially in terms of concentration gradients (4 pts). 

Active transport is the movement of molecules or ions across a concentration gradient, which does not occur ordinarily so enzymes and energy are required. It differs from passive transport in the following ways: active transport moves materials from lower to higher concentration while passive transport moves materials from higher to lower concentration. Active transport requires energy while passive transport does not need energy.


Experiment 3 Exercise 2: Osmosis - The Movement of Water across a Membrane 

Before starting, let’s see what you know about the terms hypotonic, isotonic and hypertonic. Examine the diagrams below. Note that the small green circles represent dissolved solutes like salt, glucose, and amino acids. You can assume that the additional space surrounding the solutes is water and that the tan area is INSIDE the cell.
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Question
1. Look at the diagrams above; solutes are indicated by the green dots. Based on what you see, define each term below in terms of solute concentration outside compared to the inside of the cell. You do not need to explain which direction water will move (3 pts).

a. Hypotonic – When a cell is exposed to hypotonic conditions, there is net water movement into the cell. 
b. Isotonic – When cells are in isotonic solution, movement of water out of the cell is exactly balanced by movement of water into the cell.


c. Hypertonic – If concentrations of dissolved solutes are greater outside the cell, concentration of water outside is correspondingly lower.
Procedure
A. Open the following website to get started:
The Biology Place. No Date. Osmosis: Movement of Water across Membranes
http://www.phschool.com/science/biology_place/biocoach/biomembrane1/osmosis.html
B. Read over the information presented and then Click on [image: image3.png]



C. Then, Click on Next (.  Read through the information presented and be sure to click on Play to the right of the illustration. Click on Replay if necessary.
Questions
2. What concentration of salt is isotonic to animal cells (1 pts)?  0.9%
3. When cells are in isotonic solution, is there movement of water into or out of the cell?  If so, describe this movement in your own words (3 pts).  When cells are in isotonic solution, movement of water out of the cell is exactly balanced by the movement of water into the cell.


Procedure (continued)
D. Click on Next (.  

E. Read through the information presented and be sure to click on Play to the right of the illustration. When ready, answer the following question. Click on Replay if necessary.
Question
4. In your own words, describe the net movement of water molecules when cells are placed in a hypotonic solution and explain why water moves this way (3 pts).Water moves from inside the cell to outside the cell the concentration of water inside the cell is higher than outside the cell. The plasma membrane can only expand to the limit of the rigid cell will hence the cell will not burst.


Procedure (continued)

F. Click on Closer Look: Plant and Animal Cells in Hypotonic Environments.
G. Read through the information presented and be sure to click on Play to the right of the illustration. When ready, answer the following question. Click on Replay if necessary. Your answers should incorporate the terminology used in the animations.
Questions

5. In your own words, what happens to an animal cell when placed in a hypotonic solution (2 pts)? It increases in volume because of inward diffusion, movement from outside of the cell to the inside of the cell. If  the inward diffusion is continued the cell may reach up to the maximum size and burst. 
6. In your own words, what happens to plant cells when placed in a hypotonic solution? In your own words, what accounts for the difference in outcomes between animal cells and plant cells (3 pts)? Plant cells are surrounded by rigid cell walls. When plant cells are exposed to hypotonic environments, water rushes into the cell and the cell swells but does not burst due to the rigid cell wall unlike in animal cells which do not have a rigid cell wall.


Procedure (continued)

H. Click on  ( Back to Review
I. Then, Click on Next (.  Read through the information presented and be sure to click on Play to the right of the illustration. When ready, answer the following question. Click on Replay if necessary.
Question

7. In your own words, describe the net movement of water molecules when cells are placed in a hypertonic solution and explain why water moves this way (3 pts).Water inside the cell flows outwards so as to attain equilibrium, causing the cell to shrink. As cells lose water they lose their ability to function. 


Procedure (continued)
J. Click on Closer Look: Plant and Animal Cells in Hypertonic Solutions.
K. Read through the information presented and be sure to click on Play beneath the illustration. Answer the following questions.
Questions
8. In your own words, compare and contrast what happens to plant and animal cells when placed in a hypertonic solution. Be sure to use proper terminology (4 pts).When a plant cell is placed in a hypertonic solution the water inside the cells is drawn out by osmosis. The vacuoles decrease in size. The cytoplasm also shrinks away from the cellulose cell wall and plasymolysis occurs. The plant denatures and becomes flaccid.
When an animal cell is placed in a hypertonic solution, it loses water, shrinks and becomes crenated. 
9. Based on what you learned in this exercise, explain why salt might make a good weed killer (3 pts). Salt would cause the water to move out of the plant due to its greater concentration. The plasmolyzed cells become dehydrated and lose most or all physiological functions while in the shriveled state.


Week 3 Experiment Grading Rubric

	Component
	Expectation
	Points

	Experiment 3 Exercise 1
	Interpretation of results and demonstrated understanding of diffusion (Table 2 and Questions 1-5).
	18 pts

	Experiment 3 Exercise 2
	Demonstrates understanding of isotonic solutions and no net movement of water (Questions 1-3).
	7 pts

	
	Demonstrates understanding of hypotonic solutions and the movement of water (Questions 4-6).
	8 pts

	
	Demonstrates understanding of hypertonic solutions and the movement of water (Questions 7-9).
	10 pts

	TOTAL
	
	43 pts
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