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Question 1
The carrot (Daucus carota) is an edible taproot with a crisp texture when fresh. When carrots are harvested from the soil they lose the source of water that keeps their cells turgid. If they are not stored under suitable conditions they eventually shrink due to moisture loss to the atmosphere. 

A scientist wanted to establish the best storage conditions for this crop. So he needed to determine whether *humidity has an effect on the moisture content of carrots while they are in storage. To do this, he harvested 36 carrots of similar size and mass from a nearby farm and divided them into 9 groups of 4 carrots each. Each group of 4 carrots was placed in a 510mm X 560mm  **perforated plastic bag. Each bag had 18 holes of 4mm diameter. The first 3 bags were kept at a humidity of 40%, the second 3 bags at 60% and the last 3 bags at 80%. All bags were stored in an incubator at a constant temperature of 2(C. The amount of water lost from the carrots was recorded every 5 days for a period of 25 days. 
The results are shown in Figure 1. 

Notes:

*humidity = the amount of moisture in the surrounding atmosphere.

** perforated = with holes 
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Figure 1.  Moisture loss of carrots stored at varying humidities 

1.1. What null hypothesis would the scientist have set at the start of the investigation?


(2)
1.2. Name the dependent variable in the experiment.






(1)
1.3. Name four controlled variables in the experiment.






(2)
1.4. Why did the scientist use 3 bags at each humidity?






(1)

1.5. From Figure 1 determine the moisture loss on day 13 at 60% humidity.



(1)
1.6. Fully describe the trends in the graph.







(3)
1.7. Explain the process whereby moisture is lost from carrots.





(3)
1.8. Explain the difference in water loss from the carrots at different humidities.



(2)
1.9. Which is the best humidity to store carrots? Explain.






(1)
The scientist also recorded the water potential (ψ) and the osmotic potential (ψπ) of Daucas carota at the different humidities after 25 days in the incubator. The data he obtained are shown in Table 1. 

Table 1. Water potential and osmotic potential of Daucas carota at varying humidities after 25 days storage
	Humidity %
	Ψ (MPa)
	ψπ (MPa)

	
	1
	2
	3
	1
	2
	3

	40
	-0.96
	-0.94
	-0.95
	-1.08
	-1.10
	-1.12

	60
	-0.91
	-0.88
	-0.90
	-1.76
	-1.75
	-1.75

	80
	-0.57
	-0.60
	-0.59
	-2.01
	-2.00
	-1.98


1.10. Fully explain the difference between water potential and osmotic potential in a plant cell.

(3)
1.11. Why are the values for water potential negative for the carrots in Table 1?



(2)
1.12. Draw a summary table of the raw data shown in Table 1.





(6)
1.13. Draw a graph to best represent the data in your summary table.




(8)
1.14. Name the independent variable in your graph.






(1)

1.15. At which humidity is the Ψπ of the carrot the highest? Explain why it should be so.


(3)

1.16. What is the relationship between Ψ and Ψπ of a solution at atmospheric pressure i.e. in an open container?











(1)
1.17. Use your answer above to explain the difference in Ψ and Ψπ  for carrots at all humidities.   
(2)
42 marks

Question 2
Prepare a wet mount of specimen A. Observe using high power.

· The field of view with the 40X objective is 430(m

· The field of view with the 10X objective is 1750(m



2.1. Draw, label and annotate four of these cells. 







(9) 

2.2. Calculate the real length of one cell in (m. Show your working.




(2)
2.3. Calculate the magnification of your drawing. Show your working.




(2)
2.4. From your wet mount identify the organelle that will not be found in a wet mount of potato cells. Explain your choice. 










(2) 













15 marks

Question 3

Figure 2 below shows Euglena, a small, unicellular, freshwater organism.  
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Figure 2a.  Drawing of Euglena






     2 (m
           2b. Micrograph of Euglena

3.1. a.   To which Kingdom does Euglena belong?






(1)

      
b.   Give observable reasons for your answer.






(2)
      
c.   Explain how the flagellum contributes to this organism’s mode of life.

  

(1)
3.2. Use the scale bar to calculate the real length of this organism (as shown from X to Y). Give your answer in (m and mm. Show all your calculations. 






(3)
3.3. Look at the difference in real size of the cell you calculated in question 2.2 and the real size of the organism in this micrograph.  (Note: These cells both have a similar shape).

            a.   Which of these two cells will have a smaller volume in relation to its surface area?   

(1)

    
b.   Which cell is likely to be the most active cell? Explain.





(5)  

            13 marks

Question 4


Read the following passage and complete the questions that follow.
“Although many species of molluscs are protected by a shell, the phylum contains several very different groups such as chitons, snails, bivalves and squids.  Some of these either lack shells or only have small internal shells.  Nevertheless, these different groups do share various other features.  They are all soft-bodied creatures that are unsegmented.  The body can be divided into a foot, head and a visceral mass containing the gut and other organs.  A fleshy covering called the mantle, which is responsible for producing the shell, covers the body.


The phylum Mollusca is divided into seven classes, of which only four are common in South Africa.  Class Gastropoda mostly have twisted bodies, and coiled shells.  The second class, the bivalves (Bivalvia) have their soft parts enclosed between two oval, elongated calcareous shells and are bilaterally symmetrical.  Members of the third class, Polyplacophora, are also bilaterally symmetrical, but their bodies are protected by eight dorsal shell-plates of calcium carbonate. 


Octopuses, together with squids and cuttlefish belong to the class Cephalopoda.  Unlike most of the other molluscs, the cephalopods do not have an external shell covering the body. Some 185 species of cephalopods have been recorded in southern African waters.


The octopuses belong to the order Octopoda, all have 8 long arms possessing suckers.  The most common species of octopus is Octopus vulgaris which is often used as bait by fisherman.  It is distinguished from a rarer species, Aphrodoctopus schultzei by having two rows of suckers on each arm, rather than alternate rows.  The giant octopus, Octopus magnificus, is regularly caught by fishing boats on the South African south coast.


Squid belong to the order Teuthoidea, and in addition to four pairs of arms that are used to hold their prey, they have a pair of extremely long, sucker-studded fishing tentacles.  They also have elongated internal shells.  They are closely related to the Order Sepoiodea, the cuttlefish that also have 10 arms, and an internal shell.  The internal shell of the cuttlefish however is specialized to have air chambers.”

4.1. Copy and complete the following hierarchy of taxa for the giant octopus



(5)
Level 1:
Kingdom 
:     ……………………………………………….

Level 2:
……………………….
:     ……………………………………………….

Level 3:
……………………….
:     ……………………………………………….

Level 4:
……………………….
:     ……………………………………………….

Level 5:
Family
:     unknown……………………………………..

Level 6:
……………………….
:     ……………………………………………….

Level 7:
……………………….
:     magnificus
4.2. Draw a branching diagram to illustrate the classification hierarchy of the organisms described in the text.  












(8)
4.3. Why do squid and cuttlefish not belong to the same order?





(2)
4.4. What are the diagnostic features of the molluscs as described by the text? 


(2)




17 marks
Question 5

Prepare a table to compare the modes of life of specimens B and C.  Use the following headings: 

· Common name of organism

· Phylum

· Diagnostic feature (only one diagnostic feature that places this organism in its phylum)

· Movement

· Feeding

· Protection                                                                            
 13 marks
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