Mathematics Methods CAT 3: Written examination

(Analysis task)

GENERAL COMMENTS

The entire range of marks from 0 to 55 was present. There continued to be a significant proportion of students who could gain only a very small number of marks, despite there being marks available which required only elementary level work. At the other end of the scale, there were highly competent students who showed their abilities by submitting perfect or near-perfect papers.

Student ability to use algebra effectively continues to be a major weakness. Many students lost marks through carelessness in their algebra and through a lack of understanding of basic algebra and probability. General use of notation, including set notation and use of parentheses in particular, was poor in many scripts.

Students frequently missed out on marks because they failed to answer the specific question, or because they did not answer the question in the way required. This was a particular problem where exact answers or answers correct to a given number of decimal places were required (but approximate answers were given). Students also lost marks because they did not read questions carefully enough, such as in Question 2c, some students did not find both intercepts; in Question 2g, the first instruction was often ignored and in Question 3ci, the term net loss was interpreted incorrectly.

The use of graphics calculators by students was generally sensible. Some students attempted to transfer a graph from their calculator to answer Question 2f, frequently omitting scales, labels and asymptotes, and there was evidence of degree mode calculations in Question 4.

S

PECIFIC COMMENTS

Question 1

Average mark Available marks

a.
0.66 

1

b. 
0.62 

1

c. 
0.60 

1

d.
0.70 

2

e.
0.61 

1

f. 
0.42

 1

g.
0.91 

3

This question involved application of mathematics based mainly on work from the Coordinate geometry and Algebra areas of study. However, more than one third of students failed to gain the mark in each of the first three parts of the question due to poor algebra. A common incorrect answer to part b., from the correct equation 50

10 2 A , was 498, demonstrating that some students struggled to solve basic linear equations. Many students failed to interpret ‘adjacent sides’ correctly in part d. In part g., the first mark was awarded if the student demonstrated that they could differentiate the correct function, or one of similar difficulty, using the product rule. Less than half the students were awarded this mark.

Question 2

Average mark 
Available marks

a. 
0.47 

1

b. 
1.07 

2

c. 
1.23

 2

d. 
1.20 

2

e. 
1.70 

3

f. 
0.67
 
2

g. 
0.85 

3

The early parts of this question were similar in style to Question 2 on the 1998 paper and it was apparent that the better students were familiar with this and handled it fairly well.  However, it is also clear that some students had not mastered the skills involved in a question of this kind, particularly the transformation work.  While part a. appeared to have been answered better than the equivalent question in 1998, the correct use of notation is still an area in need of significant improvement. Teachers should be aware that correct set notation is expected in stating the domain of a function. Despite comments in the 1998 Report to Teachers, little improvement was noted in description of transformations in part b. This should be a standard question, similar to questions practised during the year. Many students did not write coordinates for the intercepts in part c. 

It was clear that most students were aware of instructions to use calculus where the question required this. Little was seen of students using calculators to find the gradient of a curve at a given point in part d. and over half the students were able to obtain full marks. Most others found difficulty in differentiation of a logarithmic function.

The first mark of part e. was awarded for a demonstration of a knowledge to interchange the x and y in order to find the rule for the inverse function. This mark was the most frequently awarded mark on the whole paper.

About half the cohort were unable to get any marks for part f. mostly because they did not have a rule for the inverse function from part e. to graph (even the wrong rule graphed correctly gained marks). Many students lost marks because they did not include the asymptote or indicate its equation, either specifically or by an appropriate scale on the y-axis. Others lost marks because there was no indication of scale on each axis, because too little of the graph was drawn or because the asymptotic behaviour of the graph was not indicated correctly.

In part g. conceptual analysis was required. It was necessary to realise that the area enclosed by the graph of a function and the x-axis is the same as the area enclosed by the graph of the inverse function and the y-axis, as a direct result of one graph being the reflection of the other in the line y = x. Many students realized this but there were few who carried the integration to completion.

Question 3

Average mark 
Available marks

a. 
1.88 

5

b. 
1.21 

2

c. 
1.13 

3

d. 
0.84 

3

Part ai. was handled competently by most students, but part aii. was poorly done with a majority of students scoring zero.

Many answers of less than 1.4 were given and a common error was a misreading of the cdf table supplied, giving 1.36 instead of 1.036. The probability was handled reasonably well in part aiii., if at all and the need for binomial distribution was generally recognised in part b., but poor arithmetic and a poor reading of the question (four decimal places, exactly four computers) frequently contributed to wrong answers and a subsequent loss of marks. There was evidence of a larger number of students using graphic calculators to answer questions about normal and binomial distributions and usually doing this well.

In part c., some students failed to interpret a profit as a negative loss, but most handled i. well. In ii., there were few students who recognised the conditional probability condition, despite the question saying ‘given that …’. There was a large number of ‘no attempts’ to part d. Those students who knew what to do handled the question well and those who provided themselves with a formula (for example, n pq m 4 2 ) for this fairly standard question gave themselves an advantage.

Question 4

Average mark 
Available marks

a. 
0.51 

1

b.
0.35 

1

c. 
0.99 

5

d. 
1.41 

4

e. 
0.68 

4

f. 
0.27 

2

Despite the fact that most students attempted part a., the standard of explanation was generally poor. A number of ingenious but incorrect explanations were seen, as some students seized the opportunity to gain a mark for which the answer was given (W = 20), e.g. ‘width = length/2 = 40/2 = 20.’

Lack of use of brackets in part b. cost many students the mark here; sin cos x x 10 10 3 is not the correct answer, even if a student uses a correct expression in later parts of the question.

Communication is an important part of mathematics, for which there are a number of standard conventions, of which the use of brackets is one.

In part c., differentiation of the correct expression (or the one given above) leads to an equation, the solution of which is included in the Study Design. Some students chose to solve this with a graphics calculator but then failed to select the solution which was required. Students who found the minimum using a graphics calculator without writing down the correct derivative received no marks. Many students, having found x = 17.5 correctly, failed to answer the question by finding the minimum distance.

Part d. was well done, but many students lost marks through careless algebra and antidifferentiation, and use of brackets was poor. A large number of students failed to get a successful start on part e., with the correct integrand less common than an incorrect one. The suggested volumes of gold ranged from very small (a negative sometimes appeared) to very large (over 4000 m3 – a mass of over 80 000 tonnes). Part f. was only attempted by students who had some success with part e. and the correct answer was seen on about 10 per cent of scripts.

4a. Width, W, is given by the period of sin x  10
(or cos x

10

From graph, minimum is for x (10, 20), so minimum is

when x = 17.5

When x = 17.5, D = 3 – √2 (exact value).

d.

e
