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Directions to Candidates

· Answer ALL questions.  Write all your answers in the booklet provided.  Drawings of biological material are to be made on the blank sheets provided.

· The mark allocation is indicated at the end of each question.  Marks allocated to parts of questions are also indicated.

· You are reminded of the necessity for good English and orderly presentation in your answers.

· In calculations you are advised to show all the steps in your working, giving your answer at each stage.

· The use of electronic calculators is permitted.

Answer ALL questions.

1. You are provided with specimens A, B, C and D:


1.1 For each of specimens A, B, C and D, name TWO major taxonomic groups (any two from Kingdom, Phylum/Division and Class) within which the organism is classified.

	[four marks]


1.2 For each of specimens A, B, C and D, list those features visible in the specimen provided which are diagnostic of the particular phylum or division to which it belongs.

	[eight marks]


1.3 Select any TWO specimens from A, B, C and D and:

(a) Comment on the probable mode of life of the organisms you have selected as indicated by their visible structural adaptations.

(b) Compare and contrast the visible structural adaptations of the two organisms you have selected.

	[eight marks]

[total: twenty marks]


2. Examine the external and internal features of the biological material provided.  Draw clear, carefully labelled and annotated figures to illustrate these features.

	[total: forty marks]


3. Wild Carrot (Daucus carota) is characterised by phenotypic variation across individuals, such that many botanists argue that this species should be subdivided into a number of separate species.  One of the characteristics that is subject to variation is the inflorescence, which, in Wild Carrot, is arranged in the form of a compound umbel.  You are provided with two compound umbels of Wild Carrot from different localities.  These compound umbels shall henceforth be identified as A and B.

3.1 Is Wild Carrot a monocotyledonous or dicotyledonous plant?  Justify your answer.

	[two marks]


3.2 Measure the diameter of each compound umbel and record these results as DA and DB.

3.3 Count the number of umbels in each compound umbel and record these results as UA and UB.

3.4 Calculate the indices of umbel density UA/DA and UB/DB.
	[four marks]


3.5 Select FIVE umbels at random from each compound umbel and identify them as A1 – A5 and B1 – B5.  Measure the diameter of each umbel and count the number of flowers in each.  Record the diameters of the umbels as DA1 – DA5 for specimen A and as DB1 – DB5 for specimen B.  Record the number of flowers as FA1 – FA5 for specimen A and FB1 – FB5 for specimen B.  Hence calculate the mean diameter of umbels (DAmean and DBmean) and the mean number of flowers per umbel (FAmean and FBmean).  Summarise your results in appropriate form.

	[four marks]


3.6 Plot the positions of the ten umbels (A1 – A5 and B1 – B5) on a scatter diagram.  Each umbel is to be represented as a point with its diameter as the y-coordinate and its number of flowers as the x-coordinate.  Label each point with the identification code of the umbel (A1 – A5 and B1 – B5).

	[ten marks]


3.7 Comment on the pattern of scatter obtained.

	[five marks]


3.8 Compare and contrast the two compound umbels on the basis of the following characteristics: indices of umbel density, mean diameter of umbels and mean number of flowers per umbel.

	[six marks]


3.9 Use the patterns indicated by the scatter diagram and the trends suggested by the comparisons you carried out in your answer to Question 3.8 to decide whether the two compound umbels should be considered to belong to the same species or to different species.

	[five marks]


3.10 What are the most important limitations of this investigation?

	[four marks]

[Total: forty marks]











