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Chapter 4 – MOVEMENT IN AND OUT OF CELLS


1.
The completed table should be ticked and crossed as follows.
	
	Diffusion
	Osmosis
	Facilitated diffusion
	Active transport

	Takes place against a diffusion gradient
	(
	(
	(
	(

	Requires metabolic energy from the cell
	(
	(
	(
	(

	Requires a partially permeable membrane
	(
	(
	(
	(

	Requires specific proteins in the membrane
	(
	(
	(
	(


                                                                                        

  (One mark for each correct row)

Total 4 marks
2.
      
	         Statement
	True/False

	(a)
	Prokaryotes have a cell wall; eukaryotes have a cell surface membrane.
	False. Many eukaryote cells (for example, plants and fungi) also have cell walls.

	(b)
	Active transport involves the movement of water molecules only.
	False. Osmosis involves only the movement of water molecules.

	(c)
	Prokaryotes have thinner membranes than eukaryotes.
	False. There is no significant difference in thickness.

	(d)
	Active transport always moves substances into the cell.
	False. Movement may be in or out of the cell.

	(e)
	Phospholipid molecules automatically arrange themselves into bilayers.
	True.

	(f)
	Membrane proteins are fixed in place.
	False. Proteins are in constant motion in the fluid phospholipid layer, and can join or leave the membrane.

	(g)
	In osmosis, water moves from a hypotonic solution to a hypertonic solution.
	True.


	(h)
	Water-soluble substances can diffuse straight through the phospholipid bilayer.
	False. Lipid soluble substances can pass through the bilayer. 

	(i)
	Prokaryotes have no membrane-bound organelles.
	True.

	(j)
	Phagocytosis cannot take place in a cell that has a cell wall.
	True.


                                                                                                                   Total 10 marks

3.
(a)
Reduced osmolarity means higher water potential (weaker solution of solute).                                                                                 








                (1 mark)
(b)
The lower levels of sodium allow the body to absorb water faster because there is a greater water potential difference between a solution and body fluids; therefore there is an increased rate of osmosis.

  (2 marks)

(c)
A double-blind study is a test in which neither the patients nor the doctors/people administering the drug know which is the new treatment and which is the control. This eliminates differential treatment of either group.


  






  (3 marks)

(d)
Students will have their own opinions about the ethical issues involved in using children in the most recent trials; therefore answers will vary.
  (2 marks)

      Total 8 marks

4.
(a)
w = Phospholipids
x = Protein
y = Protein pore or transport protein










    
    (1 mark)

(b)
This is known as the fluid mosaic model for the following reasons: fluid because the phospholipids are in constant sideways motion; mosaic due to the random arrangement of proteins.                                                  (2 marks)
(c)
Factors that can affect the speed of diffusion across a membrane – any three of the following points should be included in the answer:
· concentration difference

· temperature

· size of molecule

· solubility of molecule in lipid
· surface area of membrane.




 (3 marks)

(d)
The advantage of active transport over simple diffusion or facilitated diffusion: active transport allows more efficient exchange so all of a particular substance can be absorbed or excreted.



  (2 marks)                                                                                                

      Total 8 marks
5.
(a)
The independent variable is the molarity of salt solution.
                (1 mark)

(b)
Three potato chips were used in each solution to help to identify anomalous results and so increase the reliability of the investigation.

  (2 marks)

(c)
An example of a systematic error is the balance used to weigh the chips, which could be out by the same factor each time (for example, weighing     4% more, or 3% less).
An example of a random error – any one of the following points should be included in the answer:
· size and surface area of chips
· accuracy of solutions
· thoroughness of drying process.

      
 
  (2 marks)

(d)
The change was expressed as a percentage and not a weight to allow comparison of different sizes of chips.



    (1 mark)

(e)
The water potential of the 0.0 M solution is higher than the water potential in the potato tissue/cells, so water passes from the solution into the cells causing the chips/potato tissue to gain weight.

       
  (3 marks)

(f)
An estimate of the molarity of the cytoplasm in the potato tissue is 0.35 M, because this is the value at which there is no net weight loss or gain (osmosis is equal in both directions).             




  (2 marks)

(g)
The value of 0.35 M is equivalent to a water potential of –2 200 kPa.









  (2 marks)

    Total 13 marks
TOTAL MARKS FOR EXAM: 43
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