
 

TASC Assessment Report MTM315117 Mathematics Methods Foundation 2024 
Page 1 of 14 
Version 1.0 – February 2025 

2024 ASSESSMENT REPORT 

MTM315117 MATHEMATICS METHODS FOUNDATION 

Section A 

General Comments 

Students who understood the content of this course performed well in this section. Many errors 

were made from not answering questions completely. For example, students may have factorised 

an expression correctly, then not provided the solutions in their answer. Several errors were also 

made with basic mathematical operations, particularly fractions and directed numbers. The 

presentation and drawing of graphs had a noticeable improvement this year with most students 

using a ruler for straight lines and taking more care when sketching curves. The labelling of 

intercepts, axes of symmetry, turning points and points of inflection have improved as well. 

Students are reminded that questions worth 2 or more marks must include mathematical working 

to show how the question was started, worked through, and arrived at the answer. Of all the 

criteria assessed, Criterion 6 (Logarithmic, Exponential and Trigonometric Functions) is an area 

that students need to be more prepared for. 

Part 1 – Criterion 4 

Question 1 

a. 1 mark  

Many students made the same error with this question by giving only one possible solution. 

Students who factorised the expression using the difference of squares were more successful 

in gaining the full mark as they recognised and gave the two possible solutions. 

b. 2 marks 

Well completed overall. Most students factorised the expression correctly then gave the two 

solutions. 

c. 2 marks  

This question was not completed well. Most students could not correctly put the LHS 

expression over a common denominator, then go on to rearrange the equation and solve for 𝑥. 

A number of errors were made in the expansion of 2(𝑥 + 1). 

Question 2 

a. 1 mark  

This question was completed well. 

  



TASC Assessment Report MTM315117 Mathematics Methods Foundation 2024 
Page 2 of 14  
Version 1.0 – February 2025 

b. 3 marks 

Students who used the Binomial Theorem or Pascal’s Triangle correctly were successful in 

expanding the expression accurately. Some errors were made when calculating the resultant 

coefficients and these errors related mostly to squaring and cubing negative numbers. 

Students need to be aware that when a question states to expand using the Binomial Theorem 

or Pascal’s Triangle, they must demonstrate their understanding of this technique, using either 

method to gain full marks. 

Question 3 

a. 1 mark 

The question was completed well. Some students did not give their answer as a positive 

index. 

b. 2 marks 

Students did not complete this question well. Errors varied widely with students not squaring 

the 2 in the first term, and then incorrectly applying the first index law of adding indices when 

multiplying. Some students did not express their final answer in positive index form. 

Question 4 

a. 1 mark 

This question was well completed.  

b. 3 marks  

Most students could successfully divide (𝑥 + 1) into 𝑥3 − 5𝑥2 + 2𝑥 + 8 using long or synthetic 

division. Some students did not then factorise the quotient to give the full factorisation. A 

number of students also did not finish the question by giving the three solutions for 𝑥. 

Part 1 – Criterion 5 

Question 5 

a. 2 marks 

Most students identified the intercept correctly. The calculation of the gradient was marred by 

errors, mainly from the subtraction of negative numbers. Students who were successful at 

finding the correct gradient then went on to find the equation of the line. 

b. 1 mark  

Most students could use the equation they found in item a) to solve for 𝑥. 

Question 6  

2 marks 

Most students could draw a straight-line graph with a positive gradient, yet many answers showed 

a greater gradient than 2. Most responses showed a negative 𝑦 intercept, yet many were not to 

scale. The negative 𝑦 intercept needed to be the same distance from the origin as the positive 𝑦  

intercept in the original line graph. 
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Question 7 

a. 2 marks 

Most students successfully factorised the expression to find the correct 𝑥 intercepts. The 

𝑦 intercept was found correctly by most students. 

b. 2 marks  

In general, students could sketch the given quadratic function accurately, showing the 𝑥 and 𝑦 

intercepts. The axis of symmetry was frequently omitted and, if included, not labelled. 

Students can improve their marks on graphing questions like this by drawing a single 

symmetrical curve. 

Question 8 

a. 1 mark  

Well completed by most students. 

b. 2 marks  

Most students could find the 𝑦 intercept accurately by substituting 𝑥 = 0 into the equation. 

Many students had difficulty in solving the equation to find the 𝑦 intercept. If students could 

resolve the division and divide -2 by 
1

4
 accurately, then take the cube root of -8, they could find 

the correct 𝑥 intercept. 

c. 2 marks  

Most students could sketch a cubic function that exhibited the correct shape. Students are 

reminded that all significant parts of the graph, including the intercepts and the point of 

inflection, need to be labelled. 

Question 9 

a. 1 mark  

Some students found it hard to articulate why the relation was not a function. 

b. 1 mark  

Generally well done. The most common error was incorrect bracket types. 

Part 1 – Criterion 6 

Question 10 

a. 2 marks  

This question was not done well by many students. Some students were able to simplify the 

logarithms to integers and then solve easily for 𝑏. Other students who could successfully use 

the subtraction law for logarithms and then resolve their answer to an integer could then 

provide a correct answer. 
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b. 3 marks  

This question was not completed well by many students. The main source of error was the 

inability to complete prime decomposition accurately. All expressions needed to be 

decomposed to a base of 3 before using the index laws to simplify and determine the value of 

𝑏. 

Question 11 

a. 2 marks  

In general, this question was well completed by students who could transform the square root 

of 53 to a fractional index. Most students were able to reduce 25𝑥 to 52𝑥 and then solve for 𝑥. 

b. 2 marks  

This question was not completed well. Many students incorrectly assumed that the second 

and third terms of the equation were the one term, log3(𝑥 − 1), and this is where most of the 

errors came from in this question. Many students did not use the log laws correctly. 

c. 2 marks  

This question was not completed well by students. The first source of error was failing to 

rearrange the equation and recognise that sin 𝑥 =
√2

2
. The next source of error was not 

identifying that sine is positive in the first and second quadrants. Most candidates recognised 

that 𝑥 =
𝜋

4
 but then did not provide the other possible solution of 

3𝜋

4
. 

Question 12 

2 marks 

Most students completed this question successfully and were able to recognise the horizontal 

asymptote of 𝑦 = 5 was the value of 𝑏 in the given equation. Students then used the point (0, 3) 

with varying degrees of success to find the value of 𝑎. 

Question 13 

a. 1 mark  

Many students did not understand the question with two main erroneous types of answers. 

The first type was to give cos(180° − 30°) = cos (150°) as their answer and the other was to 

attempt to use the Pythagorean Identity. Of those students who did recognise that they 

needed to find the value of cos (30°), many did not take into account that this angle was in the 

second quadrant and that cos will be negative. 

b. 2 marks  

This question was not done well. Many students did not recognise that the angle was in the 

fourth quadrant, meaning Sine is negative. Some could find the angle of 
𝜋

3
. 
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Part 1 – Criterion 7 

Question 14 

a. 1 mark  

This question was completed well. 

b. 2 marks  

Most students could differentiate the expression if they could accurately expand the brackets. 

c. 2 marks  

Students could perform differentiation well, but some struggled to simplify 
7

4
× 8 to 14. Most 

students knew to reduce the power of the index by 1 but some had difficulty doing this with 

fractions. 

Question 15 

3 marks.  

This question was poorly done by most students. There were many types of errors in this question. 

Predominantly students found it difficult to resolve the fraction before differentiating. Successful 

candidates identified 5𝑡3 as a common factor. Once this was applied, and the numerator multiplied 

by the denominator of 𝑡−5, differentiation could then be performed. Many students did not express 

their answer with positive indices. 

Question 16 

a. 3 marks  

Reasonably well done. A common error was to equate the derivate function to zero instead of 

substituting 𝑥 = 1 into the derivate function to find the gradient, 𝑚. 

b. 3 marks  

Most students recognised that the gradient, 𝑚 = 18. Few could then equate the gradient of 18 

to the derivate function from item a), 𝑓′(𝑥) = 6𝑥 + 6. Many students attempted to use the point 

(1,7) from item a) which led to an incorrect equation. 

Question 17  

2 marks  

For students who understood that 𝑓′(𝑥) > 0 means a positive gradient, this question was 

completed well. Most students could explain that the gradient is positive when 𝑥 < 0 and when 0 <

𝑥 < 3. Some students found it hard to explain and there were some errors with mathematical 

symbols and notation. 
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Part 1 – Criterion 8 

Question 18 

a. 1 mark  

Well done by most students. 

b. 2 marks  

Many students did not understand this question. Some found the probability of having no 

purple balloons, and others the probability of having at least one purple balloon, which are 

both incorrect. 

Question 19 

a. 2 marks  

The Venn Diagram was completed accurately by most students. 

b. 1 mark  

This question was well done by most students. 

c. 2 marks  

There were a number of errors in this question. Some students found Pr (𝐵|𝑃) instead of 

Pr (𝑃|𝐵). Students who used the conditional probability formula had more success. 

d. 2 marks  

This question was poorly done by most students. Whilst students could state the correct 

formula for independence, many used 𝑛 instead of the probability. 

e. 1 mark  

Students did not appear to understand this question. Many students confused mutually 

exclusive with independence. 

Question 20 

a. 2 marks  

The Probability Table was completed well by most students. There were some numerical 

errors, but the majority of candidates understood that the probabilities needed to sum to 1.0. 

b.  

i. 1 mark  

Most students could extract the answer for this question successfully from the table in item 

a). 

ii. 2 marks  

The probability of A or B’ was not calculated accurately by most students. Many students 

omitted subtracting the intersection of A and B’. 

  



TASC Assessment Report MTM315117 Mathematics Methods Foundation 2024 
Page 7 of 14  
Version 1.0 – February 2025 

Section B 

General Comments 

This was a section which rewarded students who had a fluent ability to use their calculator, while 

students who relied on working by hand struggled to complete the questions in an accurate and 

timely fashion. Students are reminded that any question which is worth more than one mark needs 

to be accompanied by working. Students who used exact values throughout their working were 

more likely to be successful than those who rounded their answers earlier in the question. 

Additionally, while no questions required use of a diagram for working, students who used 

appropriate diagrams to assist them with their thinking were more likely to be successful.  

Part 1 – Criterion 4 

Question 21 

a. 2 marks  

Most students who attempted this question realised they needed to construct some form of 

algebraic equation. Students who constructed one equation for the number of animals and 

another equation using two legs for the ducks and four legs for the cows were often successful 

in solving these simultaneously. Using the calculator proved helpful in avoiding algebraic 

errors and saving time. Setting out the information provided algebraically was required for full 

marks. 

b. 2 marks  

A number of students interpreted the number 72 as the amount of area rather than the 

perimeter, which gave an incorrect answer of 36. Including a diagram of the two pens was an 

excellent method of breaking the question down. Students who interpreted the pens as 

sharing a fence line and reached an answer of 105.8m2 for the area were fully rewarded. 

Question 22 

2 marks 

This question was generally well done by students. Students who chose to use their calculator to 

factorise the expression given were unable to receive full marks as the question specifically asked 

for algebraic working to be shown. Markers were looking either for 8𝑎3 to be expressed as (2𝑎)3 

or some other line of working to award full marks. 

Question 23 

a. 2 marks 

Most students were familiar enough with this style of question to know that they needed to 

determine the value of the discriminant without it being explicitly requested. Some students 

used their calculator to attempt to solve the quadratic equation and hence stated that no real 

solutions existed, which was an acceptable approach but required some supporting 

explanation to receive full marks. Students are reminded that there is no need to state 

rational/irrational where no solutions exist, although no penalty was applied this time if they did 

so. 
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b. 2 marks  

A number of students ignored the 𝑘 values in the first two terms, including only (𝑘 + 4) in their 

discriminant. Students are reminded that the values of 𝑎 and 𝑏 are the entire coefficients of the 

𝑥2 and 𝑥 terms respectively, not just the integer coefficients. Students were required to 

explicitly discard the 𝑘 = 0 solution to receive full marks. 

Question 24 

2 marks 

Factorising the coefficient of 𝑥2 out of the expression enabled many students to progress in 

completing the square. However, a number of students then forgot to expand the 2 back in to 

obtain the correct 𝑘 value and lost half a mark for doing so. Students who ignored the coefficient of 

𝑥2 and attempted to complete the square were not well rewarded.  

Question 25 

a. 2 marks  

This question was well done by the majority of candidates. Minor mistakes were in rounding 

incorrectly or not applying the square root to M. 

Students are reminded to read the question carefully as many forgot to include units, likely 

because the units were mentioned at in the stem of Q25, rather than in 25a. 

b. 2 marks  

A number of students struggled to apply the inverse operation of square rooting in their first 

line of working. As standard for a two-mark question, a line of working was required for full 

marks. 

Question 26 

a. 2 marks  

This question was well done by most candidates. Minor errors involved stating one of the 

solutions as 𝑥 = −3 rather than 𝑥 = 3.  

b. 2 marks  

Students who substituted the correct values of 𝑎, 𝑏 and 𝑐 into the quadratic formula as given 

on the information sheet and used their graphics calculator to simplify the solution were 

generally very successful in avoiding any mistakes. As the question did not specify whether 

the answer was to be in exact or decimal form, either form was fully rewarded. Students who 

chose the decimal form were more likely to receive full marks. Many students who chose to 

express their answer in exact form struggled to simplify 
6±√20

4
 and so lost half a mark. 

  



TASC Assessment Report MTM315117 Mathematics Methods Foundation 2024 
Page 9 of 14  
Version 1.0 – February 2025 

Part 2 – Criterion 5 

Question 27 

a. 2 marks  

Students generally did well on this question. Some successfully rearranged the equation 

but failed to state the values of 𝑚 and 𝑐 as required by the question. Common errors 

included failing to divide the 6 by 3. 

b. 3 marks  

Successful candidates in this section stated the gradient of the perpendicular line then 

substituted into the slope intercept form or gradient point form. Errors included using the 

same gradient as 27a) for the perpendicular line but including a negative sign. 

Question 28 

a. 1 mark 

Well done by most students. Common errors included incorrect brackets for the interval 

notation and reversing the negative infinity and number value. 

b. 2 marks 

Successful candidates in this section started with 𝑔(𝑥)  =  𝑎(𝑥 + 3)(𝑥 − 1). A common error 

was assuming the y-coordinate of the turning point was −7. Students who used the form 𝑦 =

𝑎(𝑥 − ℎ)2 + 𝑘 needed to use simultaneous equations to find the answer and were rarely 

successful. Students needed to state their final answer to receive full marks. Students were 

not required to expand the final answer pleasingly and very few chose to do so. 

c. 2 marks  

Several candidates successfully found the coordinates of the turning point but missed adding 

the range. 

d. 1 mark  

This was generally well done by students. 

Question 29 

2 marks 

A common error was starting with the cubic equation in the form 𝑦 =  𝑎(𝑥 − ℎ)3 +  𝑘. Students 

taking this approach were rarely successful. Errors also often occurred in establishing the value of 

𝑎 with some successfully reaching −9𝑎 = 5, then adding 9 to both sides, instead of dividing by -9. 

Pleasingly, most students recognised the repeated factor and included this in their equation. 

Question 30 

2 marks 

For this question, working of some description was required for full marks. Markers were not strict 

on the form that working had to take. Students who wrote down a new equation after each 

translation were generally more successful. 
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Question 31 

a. 1 mark 

Well done by most students. A small number of students seemed confused by the idea that 

this was a replica, giving answers in metres rather than centimetres. 

b. 1 mark  

As for 31a). 

c. 3 marks 

Students who drew a diagram for this question or annotated the given diagram were more 

likely to be successful on this question. Students who let 𝑥 =  10 were not well rewarded with 

marks. No algebraic working was required to obtain full marks, so students with strong 

calculator skills were more likely to be successful.  

Part 3 – Criterion 6 

Question 32 

a. 1 mark 

A common error was using the ratio as the angle, e.g. sin (
2.9

4.5
) = 𝜃. 

Many students did not recognise the triangle as a right triangle and used the sine rule. While 

this could work, some of these students rounded too early leading to an inaccurate answer. 

b. 2 marks 

Generally well done. The most common error was not including the 4.5cm in the final answer. 

Students who used rules for right angled triangles were not rewarded. 

Question 33 

a. 1 mark 

Mostly done well. Common errors were not giving units in the answer and not using brackets 

when entering the exponent in the calculator. Some students also though initial meant 𝑡 = 1. 

b. 1 mark 

As above. Students were required to round their value for full marks as you cannot have half a 

fly. 

c. 1 mark 

This question was generally well done. While most students assumed doubling from the initial 

value, students who assumed doubling from 𝑡 = 5 were also fully rewarded. Rounding of the 

time value was not required for full marks. 

Question 34 

a. 2 marks 

Generally done well. 
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b. 1 mark 

Very few students stated the equation of the asymptote, 𝑦 = −4. Many simply stated −4, or 

the new equation after the translation. Many interpreted the question as a reflection in the 𝑥 

axis. 

Question 35 

a. 2 marks  

Most students attempted this question and achieved partial marks but very few achieved full 

marks. Many students did not leave the answer as exact values, and many were clearly 

unfamiliar with a form of this question where a quadrant was not given, so the answer was 

positive or negative. Many students used right angled triangles to determine ratios and not 

identities and so lost half a mark. Students who attempted sin−1 (
7

10
) = 44.42° ∴ cos(44.42) =

0.714 were not well rewarded. 

b. 1 mark  

As for 35a). 

Question 36 

a. 1 mark  

Generally done well. Errors commonly occurred when dividing 2𝜋 by 
1

2
 to find the period. 

b. 2 marks  

Students who graphed the equation with a calculator answered this well. Common errors were 

not paying attention to the domain and period that had been determined in item a). 

Question 37 

a. 2 marks  

A common error was to not label the asymptote on the graph. Another error was not labelling 

the end point or clearly locating the end point on the graph. Marks were also awarded for the 

shape of the function as it approached the asymptote. 

b. 1 mark  

Generally done well. Some students did not round the answer to 1 decimal place. 

c. 2 marks  

Mostly done well by those attempting the problem. A few students found the two wind speeds 

but were unable to give the difference correctly. Some students did not round to the nearest 

metre. No algebraic working was required for full marks.  
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Part 4 – Criterion 7 

Question 38 

3 marks 

Whilst it is understandable some students attempt to save space by writing 2𝑥 + 2ℎ … + 𝑥2/ℎ, they 

are encouraged not to do so, as only the final term is being divided by the ℎ when expressed as 

such. They should use brackets if writing in this form. 

Common errors included incorrect positive and negative signs after expanding. Students are 

reminded to use the limit notation correctly. It needs to be on the right side of the equals sign and 

is not a fraction. Some students included a vinculum between the limit and ℎ → 0. Some students 

also incorrectly expanded (𝑥 + ℎ)2 to 𝑥2 + ℎ2. Students who just wrote the answer were only 

awarded half a mark. 

Question 39 

a. 2 marks 

Both 39a) and b) were poorly done, with around two thirds of students substituting into the 

original equations (instead of the differentiated). No marks were awarded for this. Given that 

the answer of 16km/s was non-sensical for a train, no marks were deducted for wrong or lack 

or units. Similarly, no marks were deducted for students who crossed out the correct solution 

and attempted something else, though there were few of these. 

b. 1 mark  

As for 39a). 

Question 40 

a. 1 mark 

Generally correctly answered. 

b. 2 marks 

Many students attempted to find the derivative rather than the average rate of change. 

Students should also remember to include units in questions like this. 

c. 2 marks  

This question was poorly done with students struggling to expand the (𝑡2  +  1)2 before finding 

the derivate. Students who used their calculator to find the derivative were generally more 

successful. Many students also tried to solve 𝐴(𝑡)  = 68 rather than 𝐴′(𝑡)  = 68 and were not 

well rewarded for it. 

Question 41 

2 marks 

Most students failed to include the derivative of the horizontal section of the function. A substantial 

number also didn't draw the derivative passing through the origin. Students were required to 

include open endpoints for full marks.  
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Question 42 

a. 1 mark 

Students are reminded that even though literacy is not being assessed, proper grammar and 

syntax are still important in communicating understanding. Many students lost marks on this 

question because they did not communicate effectively, and markers were left uncertain as to 

their meaning. Students who drew a diagram were generally successful. 

b. 3 marks  

Students who used their calculator to assist on this question were generally more successful. 

Students are reminded that they are not expected to show quadratic factorisation by hand in a 

calculus section. Students did need to show some calculus working to justify the nature of the 

stationary point for full marks. The second derivative and a sign table were both appropriate 

methods. When students used a sign table, they were not expected to state the values of the 

gradient, just the sign. 

Question 43 

3 marks 

Many students struggled with this question. Common mistakes were substituting both points into 

the derivative, and incorrectly finding the derivative to the negative power. Students should also be 

reminded that their calculator can solve simultaneous equations, eliminating the risk of algebraic 

mistakes. 

Part 5 – Criterion 8 

Question 44 

a. 1 mark  

Generally well done. A few candidates attempted to find Pr(A'). 

b. 1 mark  

Correctly answered by most students. 

c. 2 marks  

A majority of students were unable to find the value for Pr(AnB') for the numerator. Students 

who used a Venn Diagram or probability table were more likely to be successful. 

Question 45 

a. 1 mark  

Correctly answered by most students. 

b. 2 marks  

Few students remembered the short cut here of finding 28-1. Students who used combinations 

were much more likely to make small mistakes. The small number of students who multiplied 

the combinations instead of adding were not well rewarded as the number was implausibly 

large. 
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Question 46  

3 marks 

Generally answered correctly. Common mistakes involved confusing when to use addition and 

multiplication appropriately and incorrectly stating 
1

4
 ×

1

4
 = 

1

8
. 

Question 47  

a. 1 mark 

Generally well done. 

b. 1 mark  

Generally well done. 

c. 2 marks  

A common mistake was calculating the probability of Joe buying 2 or more plants rather than 

more than 2 plants from Nursery A. A fully simplified fraction, or a decimal answer was 

required for full marks. 

Question 48 

a. 3 marks  

Candidates who did well in this question included all probabilities (as percent or decimal) and 

labels. Labels should be located correctly at the ends of each branch. 

b. 2 marks  

A common incorrect answer was 5/9. A smaller number of students found the correct answer 

by examining the complementary event. Very few students recognised the shortcut that that 

the sum of DW, DD and DL was 0.2, and most expressed these individually, but still got the 

correct answer. 

c. 1 mark 

Many candidates missed the statement in the question that the chances in the second round 

are irrespective of the first round. This fact greatly simplified the question. 
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