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The assessment scale for tasks on Mathematical Investigation is shown in the following table.

	Level of Performance
	Marks
	Mathematical Knowledge and Investigation Skills
	Marks
	Mathematical Communication Skills

	Very good
	13–16
	The student demonstrates a complete understanding of the underlying mathematical knowledge and investigation skills which are relevant to the task, and is consistently competent and accurate in applying them in handling the task.  Typically, the student recognises patterns, and states a conjecture which is justified by a correct proof.
	4
	The student communicates ideas in a clear, well organised and logically true manner through coherent written/verbal accounts, using appropriate and correct forms of mathematical presentation to present conjectures and proofs.

	Good
	9–12
	The student demonstrates a substantial understanding of the underlying mathematical knowledge and investigation skills which are relevant to the task, and is generally competent and accurate in applying them in handling the task.  Typically, the student recognises patterns, draws inductive generalisations to arrive at a conjecture and attempts to provide a proof for the conjecture.
	3
	The student is able to communicate ideas properly through written/verbal accounts, using appropriate and correct forms of mathematical presentation such as algebraic manipulations and geometric deductions.

	Fair
	5 – 8
	The student demonstrates a basic understanding of the underlying mathematical knowledge and investigation skills which are relevant to the task, and is occasionally competent and accurate in applying them in handling the task.  Typically, the student recognises patterns and attempts to draw inductive generalisations to arrive at a conjecture.
	2
	The student is able to communicate ideas with some appropriate forms of mathematical presentation such as algebraic formulae and geometric facts.

	Weak
	1 – 4
	The student demonstrates a limited understanding of the underlying mathematical knowledge and investigation skills which are relevant to the task, and is rarely competent and accurate in applying them in handling the task.  Typically, the student manages to recognise simple patterns and organises results in a way that helps pattern identifications.
	1
	The student attempts to communicate ideas using mathematical symbols and notations, diagrams, tables, calculations etc.


· The full mark of a SBA task on Mathematical Investigation submitted should be scaled to 20 marks, of which 16 marks are awarded for the mathematical knowledge and investigation skills while 4 marks are awarded for the communication skills.
· Teachers should base on the above assessment scale to design SBA tasks for assessing students with different abilities and to develop the marking guidelines.

Part A

1. Percentage of returning positive results = 
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2. Agree.
Consider the data in the table. 
Among those who have taken illicit drugs, 
the percentage of obtaining a positive result = 
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Among those who have not taken illicit drugs, 
the percentage of obtaining a positive result = 
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Part B
1. 
	Number of players who
	Positive result
	Negative result

	have taken illicit drugs
	1980p
	20p

	have not taken illicit drugs
	20(1 – p)
	1980(1 – p)


2. 1980p + 20(1 – p) = 118

1960p = 98
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3. Do not agree.

Given that the test returns a positive result, the probability that the athlete has taken illicit drugs is 
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Part C
1.
(a)
(i)
The probability of carrying out one test only = (1 – 0.1)2 = 0.81



(ii)
The probability of carrying out 3 tests = 1 – 0.81 = 0.19


(b)
   The expected number of tests to be carried out 



= 0.81 ( 1 + 0.19 ( 3 



= 1.38


(c)
This method can save time and cost.


Expected number in Part (b) = 1.38 < 2


It means that the expected number of tests carried out under the method proposed by Laboratory B is less than that by Laboratory A.
Evidence:	


1.	The answers


2.	The explanation





Weak:	All answers are incorrect





Fair:	All answers are correct, but the explanation in Question 2 is irrelevant





Good:	All answers are correct, and part of the explanation in Question 2 is valid





Very good:	All answers are correct, and the explanation in Question 2 is valid





Evidence:	


1.	The answers


2.	The explanation








Weak:	Only a few answers for Question 1 are correct





Fair:	The answers for Question 1 are correct





Good:	All answers are correct





Very good: All answers are correct and the explanation is valid








Evidence:	


1.	The answers


2.	The explanation








Weak:	All the answers are incorrect





Fair:	Answers for Part (a) are correct





Good:	All answers are correct





Very good:	All answers are correct, and the explanation is valid
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