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SAMPLE ASSESSMENT SCHEDULE 
Mathematics and Statistics 91585 (3.13):  Apply probability concepts in solving problems

Assessment Criteria
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Apply probability concepts in solving problems involves:

· selecting and using methods 

· demonstrating knowledge of concepts and terms
· communicating using appropriate representations.

	Apply probability concepts, using relational thinking, in solving problems involves:
· selecting and carrying out a logical sequence of steps

· connecting different concepts or representations 

· demonstrating understanding of concepts 

and also relating findings to a context or communicating thinking using appropriate statements.
	Apply probability concepts, using extended abstract thinking, in solving problems involves:
· devising a strategy to investigate or solve a problem

· identifying relevant concepts in context 
· developing a chain of logical reasoning
· making a statistical generalisation
and also where appropriate, using contextual knowledge to reflect on the answer.


Evidence Statement
	One 
	Expected Coverage
	Achievement
	Merit
	Excellence

	(a) (i)
	P(employed) = 0.65

P(part-time/employed) = 0.23

P(no qualification/part-time/employed) = 0.2

[equivalently probabilities are correctly drawn on a probability tree]

P(employed ∩ part-time ∩ no qualification)

= 0.65 x 0.23 x 0.2 = 0.030 (3 s.f.)
	Candidate calculates probability correctly.
	
	

	(a) (ii)
	P(employed ∩ full-time) 

= P(employed) x P(full-time/employed)

= 0.65 x 0.77 = 0.5005

P(both full-time) = 0.14952 = 0.251 (3 s.f.)

The assumption is that of independence of both people being employed part-time, which is reasonable given the very large number of people involved in the census (the proportion of 0.1495 will not change significantly with one person taken out).
	Candidate calculates probability correctly
AND

states assumption of independence for both people being employed part-time.
	Candidate calculates probability correctly
AND

explains why assumption of independence is reasonable.
	

	(b) (i)

and

(b) (ii) 
	Student constructs two-way table: 

At least 65

Under 65

Total

At least 
$50 000

12

71

83

Under 
$50 000

20

17

37

Total

32

88

120

[equivalently set notation or probability statements are used]

P(at least $50 000 ∩ under 65) = 71/120 = 0.592 (3 s.f.)

As this is not zero, the two events are not mutually exclusive.

OR student constructs Venn diagram:

[equivalently other diagrams or probability statements are used]
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P(at least $50 000 ∩ post-school qualification) = 72/120
	Candidate calculates probability correctly

AND

states the events are not mutually exclusive for part (i).

	Candidate determines the count / probability of another combined event not given in the question (partial completion of Venn diagram) for part (ii).
	Candidate calculates the probability correctly for part (ii).


	Not Achieved
	NØ
	No response; no relevant evidence.

	
	N1
	Candidate gives a partial solution to ONE part of the question.

	
	N2
	Candidate gives partial solutions to TWO parts of the question.

	Achievement
	A3
	Candidate gives ONE opportunity from the Achievement criteria.

	
	A4
	Candidate gives TWO opportunities from the Achievement criteria.

	Merit
	M5
	Candidate gives ONE opportunity from the Merit criteria.

	
	M6
	Candidate gives TWO opportunities from the Merit criteria.

	Excellence
	E7
	Candidate meets the Excellence criteria except for minor errors in calculation.

	
	E8
	Candidate meets the Excellence criteria.


	Two
	Expected Coverage
	Achievement
	Merit
	Excellence

	(a) (i)
	P(household of a privately owned house) = 0.398

P(access to internet) = 0.665

P(household of a privately owned house ∩ access to internet) = 0.261

P(household of a privately owned house) x P(access to internet) = 0.398 x 0.645 = 0.265 (3 s.f.)

Therefore the events are not independent as P(A) x P(B) ≠ P(A ∩ B)
	Independence rule used with correct probabilities to determine events are not independent.

Accept alternatives, eg P(B/A) ≠ P(B).
	
	

	(a) (ii)
	P(internet/household of a privately owned house) 
= 0.261/0.398 = 0.656 (3 s.f.)

P(internet/household of a rented house)  
= 0.404/0.602 = 0.671 (3 s.f.)

No, the household of a privately owned house is not more likely to have access to the internet than the household of a rented house.
	One conditional probability correctly calculated.
	Both conditional probabilities calculated and compared to reach conclusion.

Accept alternative reasoning, eg relative ratios.
	

	 (b)


	P(have disorder) = 6/66400

P(identified through screening and have disorder)  = 

18/20000 x 0.1 = 0.00009

P(not identified through screening and have disorder) = 6/66400 – 0.00009

P(not identified through screening/have disorder) = 

(6/66400 – 0.00009)/(6/66400) = 0.004

Risk of not being diagnosed with this disorder through the screening process is approximately 0.4%.
	Proportion of babies identified through screening and who have this disorder correctly calculated.
	Proportion of babies not identified through screening and who have this disorder correctly calculated.
	Approximate risk of not being diagnosed with this disorder through the screening process correctly calculated.


	Not Achieved
	NØ
	No response; no relevant evidence.

	
	N1
	Candidate gives a partial solution to ONE part of the question.

	
	N2
	Candidate gives partial solutions to TWO parts of the question.

	Achievement
	A3
	Candidate gives ONE opportunity from the Achievement criteria.

	
	A4
	Candidate gives TWO opportunities from the Achievement criteria.

	Merit
	M5
	Candidate gives ONE opportunity from the Merit criteria.

	
	M6
	Candidate gives TWO opportunities from the Merit criteria.

	Excellence
	E7
	Candidate meets the Excellence criteria except for minor errors in calculation.

	
	E8
	Candidate meets the Excellence criteria.


	Three
	Expected Coverage
	Achievement
	Merit
	Excellence

	(a)
	P(two key attempts) = 1/6 x 1/5 = 1/30

P(more than two key attempts) = 1 – 1/30  

= 29/30 (or 96.7%)

97.1% of the results from the simulation are above two key attempts, which is similar to theoretical probability.
	Either theoretical or experimental probability calculated.
	Both theoretical and experimental probabilities calculated with comment on similarity.
	

	(b)
	The central 90% of simulation results are between 3 and 10 key attempts, so 4 attempts is within this range. As the simulation results have a unimodal distribution it is appropriate to use the central 90%.
	Range for central 90% calculated.
	Range for central 90% calculated with discussion of whether this supports conclusion.
	

	©
	P(four attempts) = P(one attempt dead lock and three attempts door lock) + P(two attempts dead lock and two attempts door lock) + P(three attempts dead lock and one attempt door lock)

P(one attempt dead lock and three attempts door lock)

= 1/6 x 4/5 x ¾ x 1/3 = 1/30

P(two attempts dead lock and two attempts door lock)

= 5/6 x 1/5 x 4/5 x ¼ = 1/30

P(three attempts dead lock and one attempt door lock)

= 5/6 x 4/5 x ¾ x 1/5 = 1/10

P(four attempts) = 1/6
	One possibility for taking four key attempts identified

AND

one probability calculated.
	All possibilities for taking four key attempts identified

AND

at least one probability calculated.
	Probability of taking four key attempts calculated.


	Not Achieved
	NØ
	No response; no relevant evidence.

	
	N1
	Candidate gives a partial solution to ONE part of the question.

	
	N2
	Candidate gives partial solutions to TWO parts of the question.

	Achievement
	A3
	Candidate gives ONE opportunity from the Achievement criteria.

	
	A4
	Candidate gives TWO opportunities from the Achievement criteria.

	Merit
	M5
	Candidate gives ONE opportunity from the Merit criteria.

	
	M6
	Candidate gives TWO opportunities from the Merit criteria.

	Excellence
	E7
	Candidate meets the Excellence criteria except for minor errors in calculation.

	
	E8
	Candidate meets the Excellence criteria.


