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SPECIALIST MATHEMATICS 
 

2011 ASSESSMENT REPORT 
 

 

OVERVIEW 
 

Assessment reports give an overview of how students performed in the school and 
external assessments in relation to the learning requirements, assessment design 
criteria, and performance standards set out in the relevant subject outline. They 
provide information and advice regarding the assessment types, the application of 
the performance standards in school and external assessments, the quality of 
student performance, and any relevant statistical information. 
 
 

SCHOOL-BASED ASSESSMENT 
 

Assessment Type 1: Skills and Applications Tasks 
 
Across the range of skills and applications tasks, students need to have the 
opportunity to provide evidence of their learning at the highest level of the 
performance standards. Most sets of tasks provided a balance of questions that 
ranged from routine questions or parts of questions to complex questions.  
 
The proportion of complex questions in each test is likely to vary. For example, a test 
based on Topic 1: Trigonometric Preliminaries may consist of mostly routine 
questions. Some teachers identified and tagged the complex questions in each task. 
While not being a requirement it does assist with the process of confirming the 
overall achievement level. 
 
Overall, the sets of tasks allowed for the development of mathematical knowledge, 
skills and understanding as the year progressed. Most students and/or teachers 
presented the samples for moderation in the order in which the tasks were 
completed.  
 
Almost all teachers provided a conventional marks scheme on each task. This 
technique assists students to recognise an appropriate approach (e.g. technology or 
algebraic method) and the amount of detailed mathematics or explanation required. 
Many teachers aggregated percentages on individual tasks to calculate the final 
achievement level for the assessment type. The decision reached must reflect 
achievement referenced to the performance standards, and not simply a conversion 
from the percentage value. 
 
It is helpful when teachers include information demonstrating the process that has 
been used to determine the grade awarded for the assessment type to support the 
moderators in their in their endeavour to confirm the assessment decision. 
 
 

Assessment Type 2: Folio 
 
Most schools included two investigations to demonstrate achievement in this 
assessment type. The folio tasks were varied in their style. The better folio pieces 
were designed as investigations (i.e. not assignment style) which allowed students to 
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provide evidence of their learning against the performance standards, particularly 
with respect to mathematical modelling and problem solving. Most teachers 
assessed these tasks, using the performance standards to provide students with 
feedback to support understanding of their achievement. 
 
Investigations that are highly structured and arrive at a single solution may limit 
students’ potential to achieve at the higher grades, as the results are predictable and 
limit the scope for higher order problem-solving and interpretation of results. 
 
Many teachers provided one folio task that included the development of a conjecture 
and its proof, with the other task including the development and application of a 
mathematical model. This approach ensured that students were provided with 
opportunities to achieve at the highest levels against MMP1 and MMP5. 
 
Students should present their work in a report format, with an introduction, an 
analysis section, and a conclusion. The introduction should explain the purpose and 
context of the investigation, outlining the problem to be explored and the method to 
be used in the investigation. Any collaborative activity should be clearly explained. 
The analysis section should consist of the mathematical working that leads to one or 
more solutions and/or any proof with a clear explanation of the mathematical 
processes used, including discussion of any limitations to the investigation. The 
conclusion should be in the context of the original problem and provide an evaluation 
of the outcome of the investigation. Appendices and a bibliography should be 
included, as appropriate. Teachers and students should refer to pages 45 and 46 of 
the subject outline and to the description of the specific features at each grade in the 
performance standards.  
 
This year was considered a transition year and hence some allowances were made 
when identifying evidence against the criteria for the two folio tasks. For example, 
when the first folio task did not require students to present their solution in report 
format, greater emphasis was given to the evidence provided in the second folio task. 
In 2012 moderators will base their decision on the evidence provided for each of the 
tasks in the assessment type. 

 
 

OPERATIONAL ADVICE 
 
It was a positive aspect of the quality assurance of school assessment that most 
schools followed the procedures for packaging and presenting materials. It is 
important that moderators have access to a set of solutions for the skills and 
applications tasks so that the complexity of the tasks can be evaluated effectively. 
When student materials were placed in folders or plastic sleeves, the work of 
moderators was made substantially more demanding and this practice is 
discouraged. 
 

Many learning and assessment plans were modified during the year as the teaching 
and learning program progressed. It is expected that in the second year these 
learning and assessment plans will be further refined and that an accurate addendum 
will be included with the submission of samples. It is important that supporting 
evidence accompanies any variations in materials for the sample to explain how the 
grade was determined for the assessment type.  
 
When classes are combined to form one assessment group it is strongly advised that 
at least some common assessment tasks are used, and that the teachers collaborate 
to ensure that students’ work is assessed with reference to the performance 
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standards. Moderation of the assessment group is based on a sample drawn from all 
the classes that form the assessment group. If an adjustment is made to particular 
grades for an assessment type it applies to all students within those grade levels.    
 

 

EXTERNAL ASSESSMENT 
 

Assessment type 3: Examination 
 

Section A 
 
Focusing on ‘knowledge and routine skills and applications’, Section A offers 
students many opportunities to provide evidence of working at a predominantly 
routine level.  
 
Question 1 
 
This straightforward question required knowledge of: the relationships in parametric 
curves, parametric differentiation, and tangents to parametric curves. Sixteen 
students did not attempt this question and another 21 attempted the question without 
success. Of the better responses, 946 were complete solutions. Students who made 
errors in part (a) were unable to complete the required work in part (b). For part (b), 
less successful students were not aware of the need to find a specific value of the 
parameter t to calculate both y and the required gradient. 
 
 
Question 2 
 
Testing basic knowledge and processes in the vectors topic, question 2 was the most 
popular question in the paper with only two students unable to attempt a solution. Of 
those who did attempt, a further thirteen students gained no marks for their attempt. 
The majority of more successful students used the vector cross product model for the 
area of a triangle and most were able to find the required components. A significant 
number, however, were unable to then proceed to the final answer. Many, for 
example, added the components in an apparent confusion with the final step of the 
scalar product. In contrast with question 1, only 301 students completed all of 
question 2. Successful students in this question did not persist with the vector cross 
product model in part (c), but worked with the base of the given triangle and used 
vector methods, or the midpoint formula, to find one of the two acceptable points. 
Those who attempted to use the cross product found themselves unable to resolve 
the resulting equation in  but could have done so by using the parametric 

equations of line AB. 
 
 
Question 3 
 
A pleasing variety of full solutions presented by 903 students for this accessible 
geometry proof rates it second behind question 1 for most completed solutions, At 
the other end of the spectrum 113 students were unable to present any work on this 
question and a further 131 students  presented work that did not constitute an 
attempt at proof. Typically work of this level consisted of incorrect statements 
unsupported by any attempt at justification. 
 
 

www.theallpapers.com



Specialist Mathematics 2011 Assessment Report Page 5 of 8 

Question 4 
 

Working in a graphical context with the familiar function   in an unfamiliar 

composition  proved very popular, with only three students offering no work 

for question 4. Almost one quarter of students provided complete solutions 

presenting carefully shaped graphs, well-structured proofs, and correct visual 

interpretations of the given definite integral. Less successful candidates had: poorly 

shaped graphs, with significant numbers having no graph for negative values of , 

incomplete proofs, and no explanation for their answer to part (d). In addition to the 

three students who made no attempt there were another eleven who gained no 

marks despite an attempt to do so. 

 
 
Question 5 
 

The text-book simplicity of this real world application of related rates had many 

students unmindful of the nuances in this question. Too many failed to heed the 

direction to show the given expression for , and many were satisfied to finish the 

question with the result for  rather than give the requested rate for the diameter. 

More than one third of students gave full solutions. 
 
 
Question 6 
 
Student achievement on this question was skewed dramatically away from the 
overall performance on the whole paper and many candidates stumbled at the 
beginning of the question, being unable to explain clearly that polynomials consist of 
terms that are non-negative integer powers of the independent variable. Sixty three 
students made no attempt, contributing to a total of 348 students who scored zero for 
this question. Sixty three per cent of students were awarded less than half marks 
while, less than three per cent avoided the early stumble and went on to deal 
successfully with integer powers of negative numbers and present complete solutions 
for this question. 
 
 
Question 7 
 
Many students began this question correctly with only twenty four students making 
no attempt and another forty six gaining no marks despite an attempt. Despite this 
more positive beginning the cohort was unable to continue and, as in the previous 
question, approximately 63% gained less than half marks. Very few students used 
the regression facility available on the graphics calculator to find the cubic model in 
part (c). Forty seven students gave complete solutions.  
 
 
Question 8 
 
Fifteen students presented complete solutions to this question. By determining the 
long term behaviour of the iteration these candidates exhibited ‘appropriate selection 
of mathematical algorithms and techniques (implemented electronically where 
appropriate)’. In recognising that the polynomial equation in part (c) contained 
complex coefficients they were able to accurately apply knowledge and skills to 
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answer part (d) correctly. Of the less successful students: forty nine presented no 
work, ninety two presented work but gained no marks, and 325 gained less than half 
marks. 
 
 
Question 9 
 
Approximately 55% of the students availed themselves of the opportunities provided 
in one of the longer questions of Section A and 279 of these students presented 
complete solutions. Part (a) was well done for the most part although the 96 students 
who gained no marks despite putting pen to paper were among those who were 
unable to establish the very straight forward partial fraction that enabled the 
differential equation to be solved. Those who went on to solve the differential 
equation made appropriate use of modulus signs and the small minority who forgot 
the constant of integration found it quite difficult to make use of the initial condition of  

. 

 
 
Question 10 
 

This question was extremely challenging for students with 74% producing poor 

responses. This figure includes the 95 candidates who elected not to attempt the 

question and a further 171 who were awarded no marks for their attempt. Of the 

students who showed some achievement, part (a) was fairly well done with many 

recognising the relevance of the triangle inequality. In part (b) many students were 

unable to contextualize the condition for equality to complex numbers and were 

unable to specify the required . Students did not consider the geometry of 

complex numbers in conjunction with algebraic work and the one bright spot in the 

question was the many correct responses of                            in part c(iii). Complete 

solutions were presented by 14 candidates. 

 
Section B 

 
This section of the examination focuses on more complex, longer questions. 
 
Question 11 
 
Covering the vector geometry of points, lines and planes in three dimensions this 
question proved the most popular in section B and second only to question 3 on the 
whole paper. Thirteen students did not put pen to paper and of those who did another 
31 gained no marks. Parts (a) to (d)(ii) were well done in the main although too many 
students ‘found’ a solution by assuming it existed rather than proving it existed.  
Part (d)(ii) was poorly done by many with a large majority of these students unable to 
link the ‘closest point on the plane’ with the plane’s normal. Complete solutions to this 
question were presented by 116 students. 
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Question 12 
 

One hundred and two students gained no marks; 27 by choice and 75 despite an 

attempt to show some knowledge. Of the remaining students, some used long 

division, responding to the question as set, and many used expansion to prove an 

equivalent result. Despite this, many students were unable to see the connection 

between their working in part a(i) and the required work for part a(ii). Some students 

simply listed all six zeros without distinguishing those which were purely imaginary. It 

was expected that part (b)(i) would provide an opportunity to demonstrate routine 

knowledge of a straight-forward process but the evidence offered showed otherwise.  
 

Incorrect identification of -1 as   or  were common mistakes. Of those who 

could carry out the routine procedure in part (b)(i), many were able to go on to 

part b(ii) and put   but could not go on with the algebra that 

would take them to the given, required result. Part (c) was well done only by the 

better students. That being said, over 10% of students made a strong attempt and 23 

of these students presented complete solutions. 

 
 
Question 13 
 

Approximately 40% of students performed poorly in this question; 51 making no 

attempt and 67 gaining no marks regardless of their attempt. Most could use the 

initial conditions to find values for A and C in parts (b)(ii) and (c) but did not make use 

of the differential system to obtain  to find B and similarly with  and D. Very 

good solutions that took heed of the ‘hence’ in part (c) used , re-

arranged to get  then substituted  found in part (b)(ii). The path of the 

particle through the slope field was reasonably well drawn, but only the best 

candidates were able to draw the required velocity vectors, correctly illustrating their 

length and direction. Complete solutions were submitted by five students. 

 
 
Question 14 
 
This question focussed on parametric graphing and calculus. Following the trend in 
the first three Section B questions the number of candidates awarded no marks 
increased to 131, made up of 67 who made no attempt and 64 who put pen to paper 
but gained no marks. One almost insurmountable error was to have the calculator in 
the wrong angle mode. Other causes for concern were lack of care when graphing, 
disregarding the requirement for exact solutions, the lack of consideration of 
endpoints in maximising on a closed time interval, and being unaware of the domain 
change in part (d). Just over 45% of students provided poor responses and 42 
students presented complete solutions. 
 
 

Section C 
 
This section of the examination focuses on investigative questions/problems. There 
are two questions, question 15 and question 16, and the student chooses which of 
the two, fifteen or sixteen, will be answered. 
 
There were 15 students who gained no marks despite an attempt and 75 who chose 
not to answer either question in Section C.  
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Question 15 
 
This question looked at a non-linear differential system involving interacting 
populations of owls and rats. Part (a)(i) was done well by most, and the students who 
had difficulty with part (a)(ii) did not incorporate the initial condition, , into their 

solution. Part (a)(iii) was not answered as well, with some struggling to find 
alternative descriptions for exponential growth. Parts (b) and (c) were reasonably well 
done although those students who could not find the equilibrium point in part (b) were 
unable to plot it in part (c). Most students who got to part (d) started well but the 
increasing focus on the link between the algebraic model, its graphical 
representation, and the numerical results led to some difficulty in interpreting the links 
between the three representations. A significant number of students did not attempt 
part (d). Of those who did, 90 students managed to make a strong attempt and 21 
students managed to present complete solutions. 
 
 
Question 16 
 

Question 16 was chosen by more students than question 15; however, those 

students found question 16 relatively more difficult than question 15. Most students 

started well, completing the very straightforward part (a)(i). From thereon problems 

set in with some students giving a value of  or a y-coordinate instead of the 

coordinates for point H. In part (b)(i)   was found quite readily but putting it in the 

form a +    was troublesome for many, as was using it to deduce that  gave 

the curve’s steepest point.  

 
Many students still working in the question knew, for part (c), that the triangle 
inequality gave AC<AH + HC but explaining the second portion of the inequality 
proved too hard for all but a few, who used their diagrams to extremely good effect. 
Those not using a diagram made very little progress. In part (c)(ii) the need for exact 
values was confounding for some, while others offered ordered pairs and 
components instead of the required lengths. At this stage there were 64 students still 
attempting the question. Three of them managed to present complete solutions. 
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