
  

 
 
 
 
 
 
 
 

The National Bank Junior Mathematics Competition Report: 2005 
 

General Comments 
On the day of the competition there were 9978 students from 202 schools who attempted the questions.   
The number of students was up from 2004, while the number of participating schools was slightly down. 
Students from 182 schools gained awards of some sort.  These ranged from Merit Awards for being in the 
top 15% of candidates at each level, up to the top three awards at each level. 
 

The 2005 competition was more difficult than the corresponding competition in 2004, although the 2004 
competition had been one of the easiest for several years. The lower overall scores in 2005 (see the table 
on page 3) were not unexpected.  One essential difference in 2005 was that every question had some 
challenges, whereas the 2004 competition included two questions which were relatively straight forward.  
Moreover, the final question in 2005 proved to be too tricky for almost every candidate. 
 

The questions were a little less “wordy”  than in previous years.  However we do like to put the problems 
into a reasonably realistic context if possible (we resort to humour if realism isn’ t possible), so once again 
we would stress that teachers tell candidates to read the questions carefully before they begin writing 
anything down. 
 

As indicated above, the questions all contained a “difficult”  part, usually at the end of the question.  
Teachers should note that even though the last part may be tricky, marks for these parts are not 
disproportionably greater than for the earlier parts.  For example, part (e) of Question 1 was worth 4 
marks out of 20, so that a student could gain 16 without attempting this part.  (Unfortunately, part (c) 
proved to be just as challenging, so 16 was a rare mark.) 
 

Almost certainly a candidate would not gain a “ top”  mark by missing these last sections, but a Merit 
Award (or better) would be possible for a candidate who approached the paper this way.  (Another 
potentially worthwhile approach would be to concentrate on just two questions, but make sure that both 
are fully answered.) 
 

Cost of Running the Competition 
With increased printing etc. costs, the entry fee was increased in 2005 from $3 to $4.   A special thanks to 
all those who continued to support the competition despite this increase.  This support suggests to us that 
we are producing material which is of benefit to the participating students. 
 

Estimating Competitor Numbers and Payment to Markers 
Teachers are reminded that markers are hired and paid according to the estimated number of candidates.  
This means that if a school “estimates”  that 116 candidates will take part, but only 93 actually do so 
(which happened in 2004), then we still have to pay the marker for the 23 “non-existent”  entries.  If the 
school subsequently wants to pay only for the 93 final entries, then the competition begins to run at a loss. 
 

We are happy to report that the estimation of student numbers was much better this year.  We hope this 
continues in the future. 
 

Minimum Charge 
The minimum charge established in 2004 will continue to apply.  This will not affect schools entering five 
or more candidates. 
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Competition Deadlines 
Once again this year several schools left it very late to enter.  We tried to accommodate late entries, but 
this continues to be a major problem.  With the logistics involved, we warn yet again that we may not be 
able to be as flexible next year as we have been in the past.  Please adhere to the dates more carefully in 
2006! 
 

Please note also that organising a payment through your bursar does not necessarily constitute an entry!  
This year one school paid their fee electronically but failed to send either a fax or an email notifying us 
that they were actually entering.  The money might have been transferred, but we knew nothing about it.  
The safest option is to send us the actual entry form using at least two methods, by snail mail (sent nice 
and early) and/or by fax (before the deadline) and/or by email. 
 

Comments on Individual Questions 
Question One (Year 9) 
Parts (c) and (e) proved difficult, but generally this question contained enough easier material to gift a few 
marks to all students (only 39 Year 9 students out of 4517 scored 0 overall).  As expected, adequately 
explaining the answer to (e) proved too hard for many. 
 

Question Two 
This question has obvious links to binomial expansions, and one or two schools have clearly covered this 
as part of their junior syllabus.  Despite this slight advantage for their students, good problem solving 
skills were still needed and were evidenced by students from throughout the country.  Overall this was a 
well answered question apart from (e) and the explanation in (b). 
 

Many students must have spent most of their available time drawing rectangles and filling in dots.  While 
this may have stopped them distracting others, it is not an efficient problem solving method.  To the best 
of our knowledge, nobody reached the answer “255”  in (e) by drawing 255 diagrams.  (The answer “84”  
was common in (e).  We have not (yet) analysed the thinking behind this answer.) 
 

Question Three 
This was a good question from our point of view because it gave students plenty of opportunity to score a 
few marks, but it proved tricky to score full marks.  For example, in (c) two numbers were required.  A 
large proportion of students earned the marks for “6”  but not that many gave the answer “24” . 
 

It was disappointing to see a few students write “ I can’ t answer this question because I don’ t know what a 
reciprocal is”  when the word was defined in the question. 
 

Question Four  
This was similar in some ways to the corresponding question in 2004, for example in the need to identify 
odd numbers.  It was reasonably well answered, although not many students were able to explain why 
“67”  was the only possible answer.  Numerous students wrote something like “ I tried all the other 
possibilities and none of them worked” .  This gained no credit without supporting evidence. 
 

Usually the logic question proves to be the hardest to mark.  As in 2003 and 2004, we eliminated much of 
the difficulty by asking for the answer in part (b), followed by the explanation in part (c).  We did not 
mark part (c) unless part (b) was correct.  This approach has been successful, removing the need to mark 
the “essays”  which “meander nowhere” .  It was also noticeable once again that there were not nearly as 
many “dramatic”  mark changes when the top papers were check marked compared to what has happened 
occasionally in the past.  We stress again that we shall continue this approach in future “ logic”  questions. 
 

Question Five 
This was very poorly answered, with hardly any candidates realising that similar triangles (or an 
appropriate enlargement) was the appropriate way to make progress. 
 

The writer of this question felt a little “mean” since we have been stressing in previous reports that the 
theorem of Pythagoras would be tested in the geometry question, and this year it wasn’ t needed!  However 



  

we still repeat what we have said in the past:  we will continue to ask geometry questions which may test 
the Theorem of Pythagoras and/or trigonometry, although they will tend to be placed towards the end of 
the competition. 
 

Student Names 
Once again a huge thank-you to the numerous teachers and office staff who have sent us student names 
electronically.  The response rate was similar to that of recent years, and hopefully your students will 
receive Certificates with accurate names.  We have made it a priority to try and spell student names 
correctly on the Certificates, even though this has helped delay (yet again!) the sending out of results. 
 

A reminder that official school lists are much preferable to lists typed up by a teacher.  Office staff should 
be able to send lists without the teachers having to do anything! 
 

Once again delays occurred when we had to search the boxes of scripts for papers belonging to students 
who had gained an award (e.g. Merit) but whose name was unknown.  We also had to ring a few schools 
where the names were not provided, and the award winner’s handwriting was almost illegible.  (With time 
pressing, we did not ring schools for the names of students who did not receive awards.) 
 

Percentiles 
The percentiles at each level are given below.  (The total possible marks for Year 9 candidates was 100, 
and for Years 10 and 11 candidates it was 80.):  

 2005 Year 9 Year 10 Year 11   2004 Year 9 Year 10 Year 11 

 Top 100 44 41 44   Top 100 51 48 49 

 Top 200 39 37 39   Top 200 46 44 44 

 Merit 31 31 36   Merit 38 38 41 

 80th %ile 29 28 33   80th %ile 35 36 40 

 70th %ile 25 24 28   70th %ile 31 32 36 

 60th %ile 23 20 25   60th %ile 27 28 32 

 50th %ile 20 18 21   50th %ile 24 26 30 

 25th %ile 15 12 14   25th %ile 17 18 22 
 

A comparison with last year’s percentiles (at the right) shows that the 2004 values are higher.  Clearly the 
students overall found that the 2005 competition was more challenging than that of the previous year. 

Check Marking of Top Papers 
After the papers are all marked (generally by postgraduate students at Otago University) the top papers at 
each level are marked again by lecturers in the Mathematics Department.  This may result in slight 
changes to the marks written on the mark sheets.  As a worst case scenario, two students from the same 
school might change positions, and if they are near the borderline between two grades then one student 
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The bar graph for the 4517 Year 9 
students shows several spikes (a 
reflection of the marking scheme).   
For example, there were a large 
number of students who scored 16 
or 17. 
 

The top mark was 70 (out of 100).  
The 2nd and 3rd place getters both 
scored 68, although when their 
papers were check-marked we were 
able to separate them because of 
the quality of some of the 
explanations. 



  

with what seems to be a lower mark might receive a “higher” certificate than a student who seems to 
have the higher mark. 
 

Usually the question which causes the main fluctuation between markers is the logic question (Question 4 
this year), but this does not appear to have been a major problem. 
 

Explanation of the Symbols on the Mark-Sheets 
As usual, each question was marked out of a maximum of 20. The markers will have used the following 
symbols on the mark-sheets: 
 

(blank)  No work presented 
0 Work presented, but ungradeable, or fundamentally incorrect 
- Minimal partial credit  (1 - 5 points) 
+  Significant partial credit  (6 - 13) 
  Near complete solution  (14 - 17) 
  Full, or near full credit (18 - 20) 
 

At the end of each row they will record their estimate of the final score for each student.  As noted below, 
the top papers at each level are then check-marked by a lecturer from the Mathematics Department.  The 
lecturer does not write on the mark-sheet at all. 
 

Material Enclosed in the Envelope: 
The following material is enclosed in the envelope to schools: 
 

- a Participation Certificate for every student 
- a booklet of Answers and Comments for every student (plus a few spares) 
- one copy of this Competition Report 
- the mark list showing each student’s mark 
- a blue slip of paper with the names of any students from the school who are to receive Merit Awards, 

Top 200 Awards, etc. 
- the disk of student names if the school sent their names by disk 
- miscellaneous items (receipts etc.) if applicable 
 

Teachers should check the list of marks against the percentiles above.  If there are any students who seem 
to be eligible for Merit Awards, but who do not appear on the yellow list, you should immediately contact 
the organisers of the competition. 
 

The Merit Certificates etc. will be presented by a representative of The National Bank.  The local branch 
will contact schools to organise the presentation.  Please let us know if you do not hear from the bank.  
They are very efficient and will sort things out quickly. 
 

Please pass receipts to your bursar and let us know if you have not received a receipt.  (Note that many 
schools received their receipt when the questions were sent out.) 
 

Final Comments 
Thank-you to several teachers who described this year’s questions as “brilliant”.  We (modestly) agree 
and hope this sort of comment indicates that you continue to find the competition useful.  If you have time 
you should try the questions yourself (!), and then see if you can “tweak” them a little to help students’ 
investigative and problem solving skills.  For example, Question 2 could be turned into a useful 
introduction for an investigation into binomial expansions. 
 

Remember to use the questions throughout the year, and not just in the days before the actual competition. 
 
 
 

Warren Palmer, 
Competition Manager. 


