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2024 ASSESSMENT REPORT 

MTM415117 MATHEMATICS METHODS 

General Comments 

The exam contained a large portion of questions that challenged students with their algebraic 

manipulation. Usually, students were able to identify what was required of them to progress in 

each question, but were hindered by their use of basic operations, laws and arithmetic. In Section 

B, students often lost marks in questions by using their graphics calculator in questions that 

specifically asked for algebraic working.  

Section A 

Function Study 

Question 1 

a. This question was well done. 

b. This question was generally well done. However, common errors included not dividing by 4 

as the first step which led to complications when converting to a logarithm, not dividing all 

terms by 2 as the final step, and not including correct inverse function notation for the final 

answer. 

c. This question was well done. 

Question 2 

This question was generally well done, with common errors including poor arithmetic calculations, 

not applying the power to the full term, and not identifying the coefficient separately to the term. 

Students who tried to expand by other processes generally ran into trouble. 

Question 3 

This question was generally well done. The occasional incorrect application of low laws resulted in 

incorrect intercepts. Marks were also deducted when the asymptote was not labelled with an 

appropriate equation. 

Question 4 

a. Many students did not recognise that the coefficient required for the 𝑥 term was 1, resulting 

in an answer which was insufficiently simplified. 

b. Perhaps due to the unusual wording of this question, many students did not realise that 

they needed to use their answer from the previous part. For students to obtain full marks, it 

was necessary for them to use the correct wording from the formula sheet when describing 

transformations, specifically “dilation by factor 6 in the direction of the 𝑦-axis.  
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Trigonometry 

Question 5 

a. Markers were surprised at the volume of numerical errors encountered within answers. The 

negative sign was sometimes omitted. 

b. A surprising number of students were unable to simplify their fraction. 

Question 6 

Both parts of this question were well done. Some students chose to convert from degrees to 

radians. The generous marking allocation here meant that markers required some working to 

award full marks. 

Question 7 

a. This question was handled well. Common mistakes were in missing the reflection of the 

function or translating in the wrong direction, and not graphing the function over the entire 

domain. 

b. To receive full marks, students needed to answer in a form resembling a function. Stating 

the word cosine was insufficient. 

c. Most students opted to simplify the angle within sine. Students who pursued a 

complementary angle approach appeared more likely to make an error. 

Question 8 

a. This question was generally well done. Marks were deducted for omitting ±√ or making 

numerical errors such as 49 − 16 = 36. 
b. This question was universally done well, with any errors being carried forward to receive full 

marks. 

Differential Calculus 

Question 9 

a. This question was well done. A common mistake was in missing a minus sign. 

b. This question was well done. Some students didn’t change 
2

𝑥3 into negative index form and 

some students said that 
3

2
𝑥

1

2 was 
3

2√𝑥
. 

c. This question was generally well done. It required use of the product rule. A common 

mistake was in interpreting the derivative of 𝑙𝑛(2𝑥 − 3) as 
1

2𝑥−3
 without the coefficient of 2. 

Question 10 

Most students used the quotient rule correctly but then failed to show sufficient working in getting 

to the required result. There was some incorrect algebraic manipulation. 

Question 11 

a. Most students were able to calculate the gradient of the tangent but did not go on to then 

indicate that the gradient of the normal was the negative reciprocal of this result. 
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b. Most students identified the need to substitute co-ordinates and the gradient into the point 

gradient or linear formula. Substituting (0,0) yields 𝑘6 = 2 which leads to the solution 

𝑘 = ±2
1

6. Many students missed the negative solution. 

Integral Calculus 

Question 12 

a. This was reasonably well done as would be expected. The simplification 2 ×
3

2
= 3 was 

required. 

b. Students who simplified the integrand 
𝑒5𝑥+1

𝑒2𝑥−3
= 𝑒3𝑥+4 were successful. The only credit given 

to solutions that (erroneously) tried ∫
𝑓(𝑥)

𝑔(𝑥)
𝑑𝑥 =

∫ 𝑓(𝑥)𝑑𝑥

∫ 𝑔(𝑥)𝑑𝑥
 was for evidence of ∫ 𝑒𝑘𝑥 𝑑𝑥 =

1

𝑘
𝑒𝑘𝑥 (+𝑐). 

Question 13 

a. This was well done by students who used the chain or product rule. 

b. Many students understood that the correct approach was to turn the differentiation 

statement in the previous part into an antidifferentiation statement, but some struggled to 

find the correct factor to multiply this by so as to obtain the requested integral. 

Question 14 

a. Aside from some arithmetic errors, this was well done. 

b. Most students mentioned ‘below the 𝑥 axis’ but a stronger response was to say more of the 

area is below the 𝑥 axis than above. Some students cited the fact that the terminal −1 is 

negative which is irrelevant. 

Question 15 

Successful solutions used 𝑓’(2) = 0, anti-differentiated for 𝑓(𝑥), and used 𝑓(2) = 5 alongside 

𝑓(0) = −5 to generate 3 simultaneous equations. The most common errors were a failure to use 

all information, omitting the constant of integration, or integrating the constant 𝑏 (with respect to 𝑥) 

as 
𝑏2

2
 rather than 𝑏𝑥. Students who found two simplified equations for 𝑎 and 𝑏 prior to solving were 

more successful than those who attempted to substitute their first expression for 𝑎 in terms of 𝑏 

earlier on. 

Probability 

Question 16 

a. This question was universally well done. 

b. This question was generally well done. Some students erroneously used the number of 

outcomes in place of the associated fraction. 

c. This question was done well. 

d. Most students displayed a good understanding of the process but received partial marks 

due to arithmetic errors.  
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Question 17 

a. This question was universally well done. 

b. A common error was in adding the required areas rather than subtracting them. 

c. A considerable number of students added two (instead of three) standard deviations or 

misread the inequality and thus answered 4 instead of 16. 

Question 18 

a. Almost all students recognised this as a binomial problem. Although some mistakes were 

made in omitting or finding the incorrect coefficient and/or having the powers the wrong way 

around, it was generally well answered. 

b. Students who used the complementary method were generally well rewarded if they 

understood the inequality used. Those who didn’t use a complementary method ran into 

problematic arithmetic. 

Section B 

Function Study  

Question 19 

Most students were able to write down the correct answer by using their calculator, but to obtain 

full marks students needed to show their algebraic working. This involved correctly using the 

logarithmic power and addition laws before making the subject of the logs equal to each other. 

Question 20 

a. Most students were able to prepare the equation by substituting the correct value of 𝑡 and 
𝐴0

2
 but many did not progress beyond this point by cancelling out 𝐴0. Further mistakes were 

made in giving the answer correct to 6 significant figures rather than 6 decimal places as 

asked for by the examiner. 

b. Students who were successful in the previous part of the question were further rewarded 

here. 

Question 21 

a. This question was universally well done. 

b. Students who chose to use their graphic calculator to solve the pair of simultaneous 

equations were able to avoid any pitfalls in applying index laws. Marks were deducted for 

answers which combined the coefficient and base using multiplication. 

Question 22 

a. Most students understood that their graph needed to involve 𝑎 and 𝑏 and that substitution 

of any values should be avoided. Markers were looking for graphs which tended towards 

the asymptotes and were correctly labelled. 

b. While this question started off well, many students felt compelled to expand their answer 

which often caused problems. 

c. Most students failed to realise that the asymptote at 𝑏 should not be included in the domain. 

Further mistakes were made in including 0 in the given range. 
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d. Many students correctly equated their composite answer from the previous part with the 

expression given but struggled to use equivalence to determine 𝑎. 

Trigonometry 

Question 23 

a. Some students stated the period and then converted it to 𝑛 which was not penalised. 

b. This question was either easily done or poorly done. Common errors involved using the 

period of a sin graph rather than tan, substituting the inflection point to solve for 𝑎, and 

having the incorrect sign in front of 𝑏. 

Question 24 

a. The rearrangement of the equation and subsequent discovery of the basic angle was 

universally well done. However, many students struggled to identify the correct quadrants 

or use the domain to find all three solutions. Students who chose to use the general 

trigonometric equation were almost always unsuccessful. 

b. Most students were able to use the period to determine 3 more solutions, including when 

they had answered the previous part incorrectly. In allocating marks, the markers looked for 

a statement of the period and/or 3 solutions which were within the given domain. 

Question 25 

a. Markers were surprised at the number of students who struggled to find all three variables, 

given the clear presentation of this question. A common mistake was interchanging the 

values of 𝑎 and 𝑐. 

b. Solutions were considered in terms of ‘error carried forward’. Students knew the steps to 

take to find a solution for 𝑏 but made algebraic and numerical errors along the way. The 

important word in this question is ‘falling’ and this needed to be considered when choosing 

the correct solution for 𝑏 to three decimal places. 

c. This question was often not attempted. For full marks to be awarded, students needed to 

give time in terms of both hours and minutes and round correctly. 

Differential Calculus 

Question 26 

Markers were surprised to note the number of students who did not attempt this question. Those 

who did tended to do well. There were some inaccuracies aligning stationary point with 𝑥 

intercepts. 

Question 27 

This question was generally well done. Most students used the Product Rule correctly, though 

some didn’t show sufficient algebraic working when finding the x-coordinate of the stationary point. 

Some students neglected to then calculate the y-coordinate, while some neglected to identify the 

type of stationary point found. 

Question 28 

Few students achieved a correct answer for this question. The fact that the turning point is midway 

between 0 and 20 leading to 𝑏 = 10 was often overlooked. The most common approach was to 
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instead substitute in the coordinates given on the diagram in hope of solving simultaneous to 

calculate the values of a, b and c. Without knowing the value of b, this approach wasn’t helpful. 

Some students who established the correct values of a, b and c didn’t go on to state that the 

minimum height above the ground was 75m. 

Question 29 

a. Pythagoras Theorem was not used well by a proportion of students. The most common 

error was to think that the square of 2b is 2b^2. With students required to show the given 

result, jumping ahead to the answer too soon (with insufficient working) was seen from 

many students. 

b. Several students misinterpreted this question as an instruction to ‘show that’ the shaded 

area was 3bh/2. Quite a few students performed the substitution correctly but neglected to 

simplify their answer. 

c. Few students were able to access this as it required an answer in the prior part of the 

question. Those who did relied on their calculator despite the question specifying the use of 

algebraic working. 

Integral Calculus 

Question 30 

Many different approaches were seen including reversed terminals, or |∫ 𝑓(𝑥)𝑑𝑥
𝛽

𝛼
|, or 

−1 × ∫ 𝑓(𝑥)𝑑𝑥
𝛽

𝛼
 to accommodate the negatively signed area. While this was reasonably well done, 

more students than markers would expect failed to process the ‘negatively signed’ area. 

Question 31 

Most students included the solution of 
1

𝑥2 = 
1

𝑥3 as 𝑥 =1 for the left-hand terminal and stated the 

equation ∫
1

𝑥2 −
𝑘

1

1

𝑥3 𝑑𝑥 =
1

8
. Thereafter, progress was variable. The explicit rejection of the ‘second’ 

solution 𝑘 =
2

3
 was required to award full marks. 

Question 32 

a. This was well done. It was evident some students had their calculators in gradians or 

degrees mode. For this course radian mode should be the default for the calculus criteria 

and only deviated from with very good reason. 

b. This was well done. 

c. Most students integrated correctly but many ignored the constant of integration +𝑐 or 

erroneously assumed 𝑐 = 0. 
d. This was well done by students who attempted it. 

Question 33 

a. Students who attempted this question were able to correctly determine the 𝑥 values of 

intersection. 

b. This question saw mixed responses. The ∫ upper function − lower function
right intersection

left intersection
𝑑𝑥 

approach appeared most reliable and straight forward in obtaining the correct result. 
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Students who relied on symmetry were required to explicitly state this without verifying it to 

be true. 

Probability 

Question 34 

a. Both parts of this question were generally well done; however, a number of students set the 

lower boundary as 5 instead of 6. 

b. This question was well done. Some students gave the standard deviation rather than the 

variance. 

Question 35 

A sizeable group of students found the z-score, but didn’t go on to state the level of confidence. 

Question 36 

a. This was well done but easily missed by some students. For full marks to be awarded, the 

areas needed to be labelled and scaled appropriately. 

b. A significant number of students did not start this question. Those who did were generally 

successful. Common mistakes were in not rounding to the correct number of decimal 

places. 

c. Students who answered the previous part of the question were further rewarded here. 

Some students incorrectly stated that both the variance and mean stayed the same. 

Question 37 

a. This was very well done despite an error in the text. 

b. This was very well done with most students stating that the increase was not reasonable as 

it appeared excessive. Partial marks were deducted when the invalid sample proportion 

was not rejected. 
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