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Sample Assessment Task

 Drug Testing
Instructions
1.
This task consists of THREE parts, Part A to Part C.  Students are required to attempt ALL parts.
2.
Numerical answers should be exact or correct to 3 significant figures.
3.
All working must be clearly shown.

Teacher Guidelines
1. This task requires students to understand and apply probability and expected value.
2. It is anticipated that, in general, students can complete the task in 1 hour. However, teachers can exercise their professional judgment to adjust the time allowed to cater for the ability level of their students.

3. Teachers may feel free to modify the question and the marking guidelines to cater for the ability level of their students.
4. Feedback should be provided to students after marking the task. For instance, teachers can discuss different approaches of handling each part of the task with students.
Part A

Laboratory A has developed a new drug testing method. It is used to test whether an athlete has taken any illicit drugs (i.e. the drugs that are not allowed to be taken) to enhance his performance during competitions. The test returns a positive result if an athlete has taken illicit drugs, otherwise a negative result will be obtained. 
The drug test was conducted for 400 athletes. 200 of them have taken illicit drugs and the other 200 have not. 

The following shows the results of the test: 
	Number of athletes who
	Number of positive results
	Number of negative results

	have taken illicit drugs
	198
	2

	have not taken illicit drugs
	2
	198


1.
Among those who have taken illicit drugs, what is the percentage of returning positive results in the test? 
2.
The laboratory claimed that
“The accuracy of the test is 99% :  99% of illicit drug-users will get positive results in the test, while only  1%  of non-illicit drug-users will get positive results.”

Do you agree with the laboratory’s claim? Explain your answer.
Part B

The drug test was conducted for  2,000  athletes. 
Suppose the probability of getting a positive test result for an athlete having taken illicit drug is  0.99 , and the probability of getting a positive test result for an athlete not having taken any illicit drug is 0.01.
1.
Let p be the probability of an athlete having taken illicit drugs. Complete the following table and express the answers in terms of p.
	Number of athletes who
	Number of positive results
	Number of negative results

	have taken illicit drugs
	
	

	have not taken illicit drugs
	
	


2.
If there are altogether 118 athletes obtaining positive results in the test, find the value of p.
3.
It is claimed that if the test returns a positive result, the probability that the athlete has taken illicit drugs is 99%. Do you agree? Explain your answer.
Part C

Laboratory B has developed another drug testing method. The accuracy of the test is 100%. The testing procedures are as follow:
One sample from each of the two athletes participating in the test are combined and examined together.  If the test returns a negative result, it is concluded that the two athletes have not taken any illicit drugs. Otherwise, the two samples will be tested again individually.
The aim of combining the samples in the test is to reduce the number of tests, thereby saving time and cost. 
1.
Suppose that 10% of the athletes have taken illicit drugs. 
(a)
Find the probability of being able to identify whether two athletes have taken illicit drugs through

(i)
one test only,

(ii)
3 tests.
(b)
Find the expected number of tests to be carried out.
(c)
Can the method proposed by Laboratory B, comparing with the one used in Laboratory A, save time and cost?  Explain your answer.
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