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Question 1
Prepare a wet mount of specimen A by mounting it in the iodine stain provided. 

Observe your wet mount on high power.

1.1
Draw, label and annotate three cells of the specimen.




(9)
1.2
What is the real length of one cell? Show your working.




(2)
1.3
Calculate the magnification of your drawing. Show your working.



(2)

1.4
What is the magnifying power of your microscope on high power? Show your working. 
(1)
1.5
If you had done the same drawing by observing the specimen with the medium power objective, 
how would the magnification of your drawing be different? Explain your answer.

(2)

1.6 
Does this organism have any primary metabolites stored in an insoluble form? Give a full 
explanation for your answer.








(3)













19 marks
Look at the micrograph of Specimen B and answer the following questions: 
1.7
Use the scale bar to calculate the length of this organism. Show your working.

(2)
1.8
Look at all the differences in the size and structure between specimen A and B. What 
conclusions can you draw about the differences in their metabolism and modes of life? Explain 
your answer.










(6)

1.9 
Give an observable characteristic of each specimen (A and B) that allows us to classify them both 
as Protista.










(2)













10marks

Question 2.
Hylocereus undatus is a widely distributed cactus occurring naturally in many tropical forests. It has been recognized for its large attractive flowers and it is very popular for its fruit. The plant is a slightly unusual cactus in that it has a relatively thin, but fleshy, stem and is thought to be affected by drought more rapidly than other cacti. Many of the countries where H. undatus is cultivated for its fruit are arid or semi-arid (i.e. environments very different from its native tropical forests where water is readily available).  Irrigation water is very expensive, and so the plant’s response to drought (water stress) is a crucial factor in determining its success as a marketable crop. 

A group of scientists in North Dakota decided to investigate the response of H. undatus to water stress by carrying out the following experiment: 

A. Twenty identical flower pots were filled to a depth of 10cm with soil supplemented with organic matter. Into each pot they planted H. undatus. The plants were grown for one year under controlled conditions in an environmental chamber. The daytime temperatures were set at 30ºC and the nights at 20ºC. The day and night humidity (atmospheric moisture) were set at 40% and 70% respectively. These conditions are similar to those in the plant’s native habitat.  

After one year the scientists chose 5 plants with the same fresh mass of 195g and with stems of 50cm in length. These 5 plants were first watered and then left for 12 days without water (i.e. short-term drought). The water potential of the soil in each pot and the stem of each plant were measured every two days. The results are shown in Figure 1.
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Figure 1. Water relations of soil and stem in H.undatus during short term drought

2.1
What hypothesis would the scientists have set at the start of their investigations? 

(2)

2.2
Name six controlled variables during the first year of the experiment.


(3)

2.3
Name the independent variable in this experiment.





(1)

2.4
Fully describe the results for the soil water potential curve shown in Figure 1. 

(2)

2.5
Give a possible explanation why the stem water potential has remained constant.

(1)

2.6
Why was it expected that this “slightly unusual” cactus would not do well in an arid environment? (2)

B. The scientists continued their investigations into the effect of water stress on H. undatus by measuring the transpiration rate under short-term drought in the 5 chosen plants.  Every two days, over a 10-day drought period, they measured the water vapour loss through the stomata. This was measured as litres of water per square metre per second (l m-2 s-1). This experiment was repeated three times for each plant and the mean results are recorded in Table 1. 

Table 1.  

	DAY
	WATER VAPOUR LOSS (l m-2 s-1)

	
	mean plant 1
	mean plant 2
	mean plant 3
	mean plant 4
	mean plant 5

	0
	2.10
	2.30
	2.10
	2.10
	2.11

	2
	2.07
	2.09
	2.05
	2.07
	2.06

	4
	1.93
	1.95
	1.94
	1.95
	1.96

	6
	1.63
	1.60
	1.61
	1.61
	1.62

	8
	1.23
	1.23
	1.24
	1.24
	1.25

	10
	1.08
	1.10
	1.09
	1.10
	1.08


2.7
Compile a summary table of the results in Table 1. Round off your answers to two decimal places. (5)

2.8
Draw a graph to best represent these results.





(6)

2.9
Using Figure 1 and the graph you drew in question 2.8, explain whether H. undatus would be a good crop to cultivate in areas of short-term drought.





(3)

2.10
Use the information in the text to explain whether H. undatus would have a higher transpiration rate at night or during the day.








(3)

2.11
How might your graph have differed if the plants were exposed to windy conditions during the measurement of the rate of water vapour loss? Give a reason for your answer.

(2)
2.12
Give two adaptations that H. undatus might have in order to conserve water.

(2)

2.13
These experiments were carried out under the controlled conditions of an environmental chamber (similar to a greenhouse). Do you think that this may affect the application of the results for farmers wanting to grow this crop?  Explain your answer. 





(2)













34 marks
Question 3 
3. Prepare a plan diagram of Specimen C.  Label and annotate at least four different tissues that you can see on your slide and in your plan diagram.





(14)













14 marks

Question 4 

On the side bench is a range of organisms from the phylum Mollusca (specimens D to M).  The passage provided on the next page describes the relationship of these organisms to each other in addition to other information.  Study the specimens given, and extract the relevant information from the text, to complete the following tasks.
4.1
Complete the branching diagram given to illustrate the classification hierarchy of the 10 molluscs on the side bench.

· The diagram is incomplete so you need to add to it.

· You also need to complete the missing information on taxa and diagnostic features as shown for the Bivalvia on the diagram.

· You need to fill in the binomial names taken from the text, and/or the letter of the specimen from the side bench.






(14)
4.2
a.  From the information in the text, and by referring to your branching diagram, describe the relationship between Octopus vulgaris and Loligo vulgaris.



(2)

b.  What diagnostic features, as given in the text, do all molluscs share?


(1)


c.  Helix aspersa is a gastropod, but it is not in the same order as a winkle.  Explain why not. (1) 

4.3
Compare the mode of life of Achatina zebra and Scutellastra aphanes.


(2)
4.4
a.  Where in the inter-tidal region would you expect to find Dinoplax gigas?


(1)


b.  Explain your answer to 4.4a by relating observable structural adaptations of this organism to its environment.









(2)













23 marks
“The Phylum Mollusca is one of the largest marine groups, with more than 5000 species in southern Africa.  It is also one of the most diverse phyla, with seven well defined classes, four of which are shown on the side bench.  In spite of looking very different, all molluscs have soft bodies that can be divided into a head, foot and a visceral mass that contains the gut and other organs.
The largest class is the Gastropoda.  Most organisms in this class have single, external shells, and 5 examples are given on the side bench.

One gastropod group includes the limpets and the whelks which are common on the rocky shore.  Limpets such as the large, Scutellastra argenvillei and the smaller Scutellastra aphanes, have single, uncoiled, “cap” like shells that are patterned with stripes.  They move slowly around the low and mid shores grazing on algae.   Monodonta australis is a winkle and easily recognized by its thick, spiral shell, which is usually pale brown and green with darker rectangular markings.

A second group of gastropods includes the well known land snails, which unlike all the other gastropods, don’t have gills (because of their terrestrial existence). The larger of the two land snails on the side bench is Achatina zebra, the giant African land snail, indigenous to South Africa.  This large snail with striped, zebra-like markings plays an important role in converting all the leaf matter that falls to the ground into humus to enrich the soil. The smaller one is the invasive, common garden snail, Helix aspersa.

Octopuses and squid belong to the Class Cephalopoda.  None of the cephalopods have an external shell.  Octopus vulgaris, like all other members of the order Octopoda, has 8 long arms possessing suckers, and no internal shell at all.  Squids, Loligo vulgaris (order Teuthoidea) have internal, transparent, reduced shells.


The bivalves (Class Bivalvia) all have two external shells.  Perna perna, the edible brown mussel, has smooth brown, streamlined shells.  An unusual bivalve is the scallop, Pecten sulcicostatus, which has very pretty fan shaped shells.

The final mollusc group is the Polyplacophora, the chitons, which are characterized by their external eight-plated, jointed shell.  The giant chiton, Dinoplax gigas represents this group on the side bench.”









































































































