1999 Mathematical Methods CAT 2: Written examination

(Facts, skills and applications task)

GENERAL COMMENTS

The number of students who sat for the 1999 examination was 17 349. Just over 10 per cent scored 90 per cent or more of the available marks (almost twice as many as 1998), with 146 students scoring full marks on the paper (almost three times as many as 1998).  This is a very pleasing improvement on overall performance in recent years. Just over 50 per cent of the students were able to obtain 50 per cent of the available marks on the paper.

As has become the pattern, students performed reasonably well on the multiple-choice questions.  The short-answer section was designed to be accessible to all students and there was a clear improvement in students’ abilities to answer these questions. The paper appeared to be of a good length as there was no clear evidence that students appeared to run out of time in completing the short-answer questions.

Poor algebraic skills were again evident, with far too many students unable to cope with expanding a simple polynomial or use the factor theorem.  Many students were unable to recognize the difference between average and instantaneous rate of change – this important concept needs to be addressed more effectively.

Another concern is the presentation of mathematics in students’ responses. Some very careless mathematics was seen in the definition of integrals and intervals.  Students need to pay attention to the logical, clear and precise presentation of mathematics expected at this level.

It was evident in a number of student responses that graphics calculators were being employed to answer questions.  The issue here is that if the answer given is incorrect, no marks can be awarded for the question unless some suitable supporting evidence is included.  Students need to be aware of this, particularly if there is more than 1 mark available for the question.

SPECIFIC INFORMATION

Multiple-choice questions (Total 33 marks)
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Percentage 

Question 
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answer 
correct

1   

B 

83 


18   

D 

50

2 

E 

45 


19 

A 

59

3 

A 

69 


20 

C 

57

4 

E 

82 


21 

D 

61

5 

C 

43 


22 

B 

66

6 

E 

61 


23 

E 

77

7 

C 

55 


24 

A 

74

8 

D 

71 


25 

B 

84

9 

A 

82 


26 

D 

47

10 

B 

71 


27 

C 

56

11 

D 

50 


28 

C or E 

53

12 

B 

78 


29 

B 

12

13 

D 

35 


30 

C 

56

14 

A 

31 


31 

E 

53

15 

D 

70 


32 

A 

41

16 

A 

69 


33 

B 

38

17 

E 

45

Short-answer questions (Total 17 marks)

Question 1 (Average mark 1.44/Available marks 2)

Correct response:


Period = 8 (1 mark)


Amplitude = 1 (1 mark)

Many students were able to obtain the correct answers.  However, some confused amplitude and period, with period frequently seen as 4 , and amplitude as 1.5.  A common misconception was to confuse n with the period.

Question 2 (0.89/2)

Correct response:

Pr(X > d) = 0.25

Pr (X > (d – 80)/3) = 0.75

(d – 80)/3 = 0.674

d = 82

Many students were confused with issues such as whether d was a probability, using 0.25 as a value of X, and how to use the cumulative normal distribution.  Nearly all students recognised the need to change to the standard normal distribution.  A frequent incorrect response was (d – 80)/3 = –0.6745, d = 78 m.  Many responses showed little appreciation of the practical situation.

Although some students answered the question successfully using a graphics calculator, many did not and were unable to be awarded any marks as they showed no working at all.

Question 3 (1.01/2)

No longer on course

Question 4 (2.05/4)

a. Correct response:

3x(2x – 5)3 = 3x(8x3 – 60x2 + 150x – 125)

= 24x4 – 180x3 + 450x2 – 375x 
(2 marks)

For a question that was based largely on material from Mathematical Methods Units 1 and 2 this was not handled well.  The mistakes that were frequently seen indicated a poor understanding of basic algebraic processes, such as expansion.  For part a., many students tried unsuccessfully to expand all the brackets instead of using the standard cubic expansion pattern.  Often the 3x term was multiplied into the bracket and then the binomial theorem was applied, usually incorrectly.  In using either the binomial theorem, or cubic expansion it was common to see the coefficient ignored and all terms become positive.

b. Correct response is:

P(2) = 8 + 8 +2a -2 = 0

14 + 2a = 0

a = -7 
(2 marks)

For part b., many students attempted to use long division without success but for a very small number of cases.  It appeared that many had no idea of the remainder theorem.  Those who did usually obtained the correct answer quickly and neatly.  Some used P(-2) rather than P(2).

Question 5 (1.27/3)

It was not uncommon to see the same response to both parts a. and b. of the question, with no recognition by the students that two different things were being asked for.

a. Correct response: (1 mark)

average rate of change = 
[image: image1.wmf]V(10)-V(0)

10-0





= 
[image: image2.wmf]1000-250-1-1000

10





= -25.1

For part a., quite a few students obtained the correct answer by incorrect means; usually to average V’(t) every minute, or averaging V’(10) and V’(0).  The most frequent incorrect response was to give the instantaneous rate of change.  Some students also averaged using V’(0) – V’(10) and therefore found the negative of the required answer, while some simply ignored the negative.  Many good students recognised the negative as indicating that the volume was decreasing.

b. Correct response:

V’(t) = –25 – 0.02t

when t = 10, V’ (10) = –25.2 (2 marks)

For part b., many students obtained the correct derivative and the correct answer.  Some students, however, were unable to correctly substitute into the correct derivative.

Question 6 (part a. 0.71/2 and part b. 0.76/2)

Good students were able to complete this question in a precise and efficient manner, but those who could not integrate correctly involved themselves in complicated and time consuming calculations.

a. Correct response:

Area

In part a., many students could not correctly write down an expression for a definite integral.  Many integrals without terminals were seen, or integrals with terminals such as p > 0.  There were many poor attempts at finding the integral involving logarithmic functions, or the evaluation of the derivative rather than anti-derivative.

b. Correct response:

For part b., many students obtained the correct answer.  Some students who had failed to obtain any sensible response to part a. still managed to obtain this result. Quite frequently a negative answer was obtained, but this did not concern most students who simply stated p > 0, therefore ignoring the negative sign.  Most students knew to equate their expression from part a., but were unable to solve the resulting equation. Some students clearly used a graphics calculator to obtain the response and showed no working, but were still able to be awarded 2 marks.
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