Cell Labwork

AP Biology

See reprint from Biology Lab Manual for background information on the topics in this lab set.  
A. Observe microscope slides with unicellular representatives of both prokaryotes and eukaryotes. Record the names of examples of each.  Sketch a couple, noting magnification.  

B. Observe diffusion via a dialysis-tubing ‘cell’. Create a set of ‘cells’ distilled water. Tie off tightly, allowing no air space. Determine the cells mass. Submerge each cell in a different colored sucrose sol’n. Allow time for diffusion. While you wait, consider both solute and solvent concentration of the cell and environment. Predict which molecule(s) will cross the membrane, in which direction, and why. After at least 30 minutes has passed, mass each cell again. Calculate difference and percent change and graph your results in order to rank the sucrose solutions from least to greatest concentration of solute. Which sol’n is hyper-, hypo- or isotonic solution relative to each cell? Is the membrane semi-permeable? 

C. Determine the water potential of potatoes by submerging potato cores in sucrose solutions of known molarity (sucrose concentration). Use sets of 4 cores (no skin!) per beaker; record the mass of the set right on the beaker. Take the beakers prepped by the previous class, drain through your fingers to retrieve the cores, then blot and mass each set. Record initial and final mass of each core set. Calculate difference and percent change. Graph. Use the graph to determine the concentration of a sucrose sol’n that has a water potential equal to that of a potato. 

D. Observe Anacharis cells for pressure potential and plasmolysis. Make two wet mount slides of Anacharis leaves, one using distilled water and the second using a salt water solution. Let the slides sit to allow for diffusion, then observe each. 

Discussion Questions: 

A. 
1. What are the immediately observable differences between prokaryotes and eukaryotes?

B
2. What is the relationship between sucrose concentration (solute potential) and water potential? 

3. Summarize the relationship between the sucrose concentration and the change in mass of the cells. 

4. Why did you calculate percent change in mass rather than using the change in mass directly?

5. A dialysis bag is filled with DI water and placed in a sucrose solution. The bags initial mass is 20g, and it’s final mass 18g. Calculate percent change, showing your work. 

6. Predict what would happen if the solution was made with glucose instead of sucrose. Justify. 

C. 7. If the potato cores are allowed dehydrate would the water potential of the potato increase or decrease? Why?

8. If a plant cell has a lower water potential than it’s surrounding environment and if pressure is equal to zero, is the solution hyper- or hypotonic? Will the cell gain or lose water? Explain. 

9. Zucchini cores placed in sucrose solutions for 24 hrs had the following mass changes: 

0.2M = +10%

0.4M = -3%


a. Graph the data and determine the molar concentration of the zucchini cells. 

b. Calculate the solute potential of the sucrose solution that is isotonic to the zucchini. Show your work.

c. Calculate the water potential of the solutes within the zucchini cores. Show your work.

D. 10. Which cells experienced plasmolysis? Which demonstrated turgor pressure? Why? 

11. How is it cells, like those of Anacharis, can reach a dynamic equilibrium in pure water?

12. Red blood cells do not have a cell wall, yet do not burst in blood. What does this tell you about the water potential of blood compared to the cells? Describe the solution relative to these cells.  

