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In & Out of the Cell (cell transport) Web Quest 

All website links can be found on the THS library home page. 

Objectives: Understand the structure and function of the cell membrane. Understand how 

cells and single–celled organisms maintain homeostasis using cell transport mechanisms.  
 

Part 1 Cell Membrane 

http://www.susanahalpine.com/anim/Life/memb.htm 

 Step through the animation once to get an overview of a cell membrane. 

 Draw a cell membrane and label all the parts as you step through the animation a second 

time 
 

 

 

 

 

 

 

 

 

 Components of a Cell Membrane 

 
http://www.wisc-online.com/objects/index_tj.asp?objID=ap1101 

 

The structure & function of cell membranes 

1. Name the five types of compounds that make up the cell membrane. 

______________________ ______________________ _____________________ 

______________________ _____________________ 

2. What is the relationship between lipids and water?  

 

3. Name the type of lipid that makes up the cell membrane. _______________________ 

 

http://www.susanahalpine.com/anim/Life/memb.htm
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4. Draw a phospholipid 

  & label the parts. 

 

5. Each phospholipid has a phosphate group. Does it have a charge? ________ 

 If so what is it? ____________________ 

6. Is the phosphate group attracted to water (hydrophilic) or is it repelled by water 

(hydrophobic)? _______________________ 
 

7. Are the tails of phospholipids attracted to water (hydrophilic) or are they repelled by water 

(hydrophobic)?   _____________________________ 
 

8. Run the animation of a phospholipid layer and inside the cell. Diagram the phospholipid 
bilayer in the cell membrane. 

 
 

9. ___________________ is found only in animal cells. It stabilizes the cell membrane as well 
as making it less permeable to water soluble substances.  

 
10. Integral (channel) proteins allow ________________ to pass through.  

 
11.  Complete the computer based activity to construct a Cell Membrane. 

 

12. After watching the animations describe what is meant by the fluidity of the cell 
membrane? 
 

 

 

Part 2 Solutions  

http://www.chem4kids.com/files/matter_solution.html 

13.  What is a solution? 

 

14. Explain the difference between the solute and solvent. 
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Part 3 Diffusion and Osmosis  

http://www.mun.ca/biology/Osmosis_Diffusion/tutor2.html 

 

 Read the overview and define all the terms 

 Diffusion & Osmosis - 

 Passive Transport - 

 Thermal Motion - 

 Concentration Gradients - 

 Solutions - 

 Biological Membranes - 

15. Scroll down to example #1 (how perfume spreads throughout a room) and read it. 

16. Next scroll down to example #2 (salt dissolving in water) and read it. 

17. Next scroll down to example #3 (diffusion will occur through a permeable membrane) 

18. What is the solute concentration in side A?  ___________________________ 

19. What is the solvent concentration in side A? _____________________________ 

20. What is the solute concentration in side B? _____________________________ 

21. What is the solvent concentration in side B? _____________________________ 

22. Draw a diagram of the two sides (A and B) and show the movement of solute and solvent 

across the permeable membrane. Label the concentrations of solute and solvent under both 

sides. 

 

http://programs.northlandcollege.edu/biology/Biology1111/animations/transport1.html 

 

23. The movement of substances across a cell membrane without any energy expenditure 

by the cell is ______________ _______________.  

 

24. What are the three types of passive transport?  

 

a.  

http://www.mun.ca/biology/Osmosis_Diffusion/tutor2.html
http://programs.northlandcollege.edu/biology/Biology1111/animations/transport1.html
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b.  

c.  

 

25. What is the function of an integral protein?  

 

 

26.  Define the term concentration gradient:  
 

 

 

27.  Draw an outline of a cell. Show internal and  

external concentrations of water on the inside 

 and outside of the cell that would cause a 

 concentration gradient.  
 
 

 

28. List four factors that affect the rate of diffusion  

 

a.  

b.  

c.  

d.  

 

29. Facilitated diffusion would be used on large molecules (True or False).  

30. Facilitated diffusion requires the use of special membrane proteins. (True or False).  
 

31.  What is Osmosis?  

 

 

32. Draw a cell.  

 

 

a. Label the interior of the cell as 90% H2O  

and 10% solute. Label the exterior of the  

cell as 100% H2O. Does a concentration  

gradient exist? (Y/N) _________  

 

b. Label the exterior and interior of the cell using the terms hypertonic and hypotonic.  

c. According to osmosis, which way would water move in this cell’s environment?  
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http://www.wiley.com/legacy/college/boyer/0470003790/animations/membrane_transport/m
embrane_transport.htm  

 

33.  Observe “Osmosis and Diffusion”. Why does the balloon on the left get larger?  
 

 
34. Click “Continue” to observe “Passive Transport”. NOTE: Osmosis and diffusion are forms of 

passive transport. This animation describes a special case of passive transport called 
facilitated diffusion. Larger molecules such as glucose can then enter the cell by means of a 

special pathway. Sketch how glucose molecules can pass through a cell membrane.  

 
http://highered.mcgrawhill.com/sites/0072495855/student_view0/chapter2/animation__how_

the_sodium_potassium_pump_works.html  

 
35.  Observe “Active Transport”:  

a. What form of chemical energy is required for active transport to take place?  

 
b. What ion is moved into the cell? ________________  

c. What ion is moved out of the cell? ______________  

d. How many sodium ions are move out of the cell during each cycle? ______________  

e. How many potassium ions are moved into the cell during each cycle? _____________  

f. Does the cell become more positively charged or does the surrounding solution become more  
positively charged? Explain!  

 
 

 

g. Where in animals is this “sodium-potassium pump” commonly found? ______________ 
 

Part 4  Tonicity 

http://biology.about.com/od/cellularprocesses/ss/diffusion_3.htm 

http://www.zerobio.com/flashmx/tonicity.swf 

 
Read about isotonic, hypotonic and hypertonic solutions and their effect on cells (first site). 

Then run the animation (second web site). Use the information to answer these questions. 

 

36. A hypertonic solution has a _______concentration of _________ relative to another 

 solution. 

37. What happens to a cell when it is placed in a hypertonic solution? _________________ 

Which way does the water move? _____________________________ 

http://highered.mcgrawhill.com/sites/0072495855/student_view0/chapter2/animation__how_the_sodium_potassium_pump_works.html
http://highered.mcgrawhill.com/sites/0072495855/student_view0/chapter2/animation__how_the_sodium_potassium_pump_works.html
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What happens to the cell? __________________________________ 

38. A hypotonic solution has a _________________concentration of _______________  

relative to another solution. 

 

39. What happens to a cell when it is placed in a hypotonic solution? (Run the animation) 
 Which way does the water move? ___________________________ 

 What happens to the cell? _________________________________ 
 

40. An isotonic solution has the _____________ concentration of _______________  

as another solution like the cytoplasm of the cell. 
 Which way does the water move? ________________________________ 

 What happens to a cell when it is placed in an isotonic solution? _____________ 

 Draw a red blood cell in an isotonic solution. Use 90% water and 10% solute as the 

concentration inside the cell. Label the external environment of the cell 

appropriately.  

 Draw a red blood cell in a hypertonic solution. Use 90% water and 10% solute as the  

concentration inside the cell. Label the external environment of the cell 

appropriately.  

 Draw a red blood cell in a hypotonic solution. Use 90% water and 10% solute as the  

concentration inside the cell. Label the external environment of the cell 

appropriately.  
 

 

 

 

 

 

 

 

Part 5: Active Transport  
 

http://www.wiley.com/legacy/college/boyer/0470003790/animations/membrane_transport/m
embrane_transport.htm  

 

41. The movement of substances across a cell membrane requiring energy expenditure by 

the cell is ______________ _______________.  

 

42.  In an ion pump, what kind of concentration gradient is established?  
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43. In an ion pump, what molecule is used to supply the energy required to move molecules 

(such as the H+ ions shown) up the concentration gradient? 

 

 

 
Endocytosis  

http://www.stolaf.edu/people/giannini/biological%20anamations.html 

 

44. Some cells are able to infold their cell membranes to literally engulf substances. This 

general process is called _______________ and (does/does not) ____________ 

require energy.  

 

45.  List the three types of endocytosis  

a.  

b.  

c. 

  

46. Name two organisms that would use phagocytosis.  
a.  

b.  

 

Run the animation of phagocytosis. 

47.  Phagocytosis involves bringing a large particle into the cell. Rerun the animation and 

describe the process. Draw a diagram to help with your explanation. 

 

 

48. Do you think this activity would require energy? _________ 

 

 

49. From your knowledge of the cell in the last unit what is the energy molecule that would be 

needed to carry out phagocytosis? ___________________________________ 

50. What organelle do you think digests the incoming particle? ______________________  
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http://www.susanahalpine.com/anim/Life/endo.htm 

Refer to the weblink above. Run the animation step by step and watch the interaction of 

the vesicles and the lysosome as well as how the vesicle interacts with the plasma 

membrane. 

 

51. What is the role of the receptor proteins on the surface of the cell membrane?  

 

 

52. What eventually happens to the receptor proteins?  
 

 

53.  What is the role of the lysosome in this animation/process?  
 

 

 http://www.microscopy-uk.org.uk/mag/indexmag.html?http://www.microscopy-

uk.org.uk/mag/artjun99/vidjun99.html  

Look at the movie at the above weblink.  

54. The organism in the movie is a protozoan called a paramecium. Read the captions along 

with the movie clips.  

a. What is the role of the specialized cell structure cilia for this organism?  

 

 

 

b. What is the role of the contractile vacuole?  

 

 

 

c. Do you believe the paramecium lives in a fresh water or saltwater environment? Explain: 

(clue – what is the function of the contractile vacuole and which direction (into or out – of) 

is the water being pumped?)  


