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2023 ASSESSMENT REPORT 

MTM315117 MATHEMATICS METHODS – FOUNDATION 

Section A – Non-calculator section 

General comments 

• Many students who understood the content covered in this section lost marks due to errors made 

when performing numerical calculations. Students need to develop better skills with basic 

multiplication, fractions and indices work, and for algebraic manipulation questions when solving for 𝑥. 

• Some students were very inaccurate with the sketching of graphs resulting in graphs which were not 

mathematically accurate. Whilst some leeway was granted, a number of students were penalised for 

substantial inaccuracies caused by lack of attention to detail when sketching. Students are encouraged 

to use pencil for their graphs (so they can erase errors), use a ruler if they need to draw axes, ensure 

they draw one smooth line/curve which accurately passes through the relevant points and ensure the 

resulting graph passes the vertical line test. 

• Any question worth 2 marks or more must include some appropriate working or full marks will not 

be gained. 

Part 1 (Criterion 4) 

Question Part Marks Comments 

Q1 

 

2 
• Rearranging this equation was generally poorly done. 

• Common errors included: 

- leaving the answer in the form of a fraction over a fraction and not 

simplifying 

- incorrect cancellation of the 𝑡 variable. 

• Candidates who subtracted 𝑢𝑡 first then often encountered sign errors 

later. 

Q2 (a) 2 
• Candidates who took out the highest common factor first were more 

likely to recognise the difference of two squares required to fully 

factorise this expression. 

• Many different errors made by candidates when completing this 

question. 

• A common error was to incorrectly identify this as a perfect square. 

 (b) 1 
• This question was generally completed well by most candidates. 

Q3 (a) 2 
• This question was generally completed well. Occasionally, candidates 

incorrectly cancelled the 3 on the numerator with the 3 on the 

denominator. Or, forgot to multiply either the 2 or the 5 by three. 
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Question Part Marks Comments 

 

(b) 2 
• For a 2 mark question candidates need to include Null Factor Law 

(NFL) to explain the method used. 

Q4 (a) 2 
• Candidates who converted to fractional indices and applied the correct 

addition principles had the most success. 

• Some candidates incorrectly recognised the coefficients as the 

denominators of the fractional indices. 

• Some candidates incorrectly added 3 and ½ when determining the 

index of the second term. 
 

(b) 2 
• This question was generally completed well by most candidates. 

• Subtracting a negative power proved problematic for some candidates. 

As did multiplying 6  by 8. 

• Many candidates did not convert the final answer to positive indices. 

Q5 (a) 1 
• This question was generally completed well by most candidates. 

 

(b) 2 
• This question was generally completed well by most candidates. 

Part 2 (Criterion 5) 

Question Part Marks Comments 

Q6 (a) 1 
• This question was generally completed well by most candidates. 

 (b) 2 
• This question was generally completed well by most candidates. 

• Occasionally candidates incorrectly found the perpendicular function. 

• Arithmetic errors were the most common reason for deducted marks in 

this question. 

Q7 

 

3 
• Care needs to be taken to ensure a continuous line is drawn and the 

shape is consistent with a cubic function. 

• Marks were deducted if the drawn function did not pass the vertical line 

test. 

• Some candidates failed to recognise that when 𝑥 =  2 the function had a 

turning point and consequently they drew an incorrect quadratic 

function. 

Q8 (a) 2 
• Candidates who were successful were able to recognise the turning 

point form of the function and were then able to solve for 𝑎 using the 

y − intercept coordinates. 

• Some candidates made an arithmetic error resulting in 𝑎 = 0. Candidates 

are encouraged to go back and check working when they have an illogical 

answer. 
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Question Part Marks Comments 

• Candidates were not expected to expand the function as the question 

did not explicitly ask for this. 
 

(b) 2 
• Candidates who were successful were able to recognise the intercept 

form of the function and were then able to solve for 𝑎 using the 𝑦 −

 intercept coordinates. 

• The most common error occurred when candidates solved −10 =

−20𝑎 to give an answer of a = 2 or a = −1/2. 

• Candidates were not expected to expand the function as the question 

did not explicitly ask for this. 

Q9 (a) 2 
• Many candidates failed to recognise that coordinates can be a function. 

• When applying the vertical line test to these points a sketch was 

required for full marks. 

• Candidates who were successful recognised there was only one 𝑦 − 

value for each x − value and provided a clear explanation. 
 

(b) 1 
• Many candidates incorrectly considered this question to be two separate 

functions. 

• Candidates need to remember the correct wording to use for “vertical 

line test”. Or, clearly state that some x − values have more than one y −

 value. 

• Some candidates incorrectly implied that a relation is the opposite of a 

function and therefore did not fully answer the question. 

• Candidates who used x −axis or x −intercept instead of the correct 

x −value or x −coordinate did not receive full marks for their 

explanation. 

Q10 

 

2 
• Candidates generally were able to identify 𝑎, 𝑐 and ∆ but had difficulty 

determining 𝑏. 

• The markers suspect that some candidates struggled with the greater 

than and less than symbols. 

Q11 

 

2 
• Candidates did very well on this question. 

• Candidates who used the general function notation 𝑦 = 𝑓(𝑥) rather than 

𝑦 = 𝑥3 as their starting point were generally unsuccessful in obtaining 

the final function. 
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Part 3 (Criterion 6) 

Question Part Marks Comments 

Q12 (a) 2 
• Generally done well. Candidates who were successful with this question 

knew to change 16 to 24 and then compare powers. Whilst most 

candidates recognised the need to change 1616 to a base of 2, a 

common error was using the wrong power. 
 

(b) 2 
• Candidates who did well in this question used the subtraction log law 

correctly and divided the 2 terms. They also knew to convert from log 

to exponential form, a common error was leaving the lefthand side as 1.  

 (c) 1 
• Most candidates correctly converted into exponential form. A common 

error was candidates not calculation 32 correctly.  

Q13 

 

3 
• Most candidates correctly drew an exponential shape tending towards an 

asymptote. Common errors included incorrect calculations for the 

𝑦 −intercept. Some candidates forgot to find a second point.  

Q14 (a) 2 
• Candidates who did well correctly used either the sin2 𝑥 + cos2 𝑥 =  1 

identity or Pythagoras to determine cos 𝑥. Several candidates did not 

recognise that x was in the second quadrant therefore missed that the 

solution should be negative. 

• Pythagoras’ Theorem was the most successfully used method. 

Candidates who tried to use the Trigonometric Identity often made the 

error of not recognising that 𝑠𝑖𝑛𝑥 =  
4

5
 and instead tried to replace 

4

5
 for 

x. Successful candidates recognised that sin2 𝑥 =
16

25
 and could rearrange.  

 

(b) 2 
• Most candidates successfully used the identity tan 𝜃 =

sin 𝜃

cos 𝜃
 but again, 

many forgot the solution would be negative in the second quadrant.  

Q15 (a) 1 

• Most candidates recognised that the value of 𝑛 was 
1

2
 however many 

were unable to correctly divide by 
1

2
 . A common error was using the 

period formula for a sine or cosine graph rather than a tan graph.  
 

(b) 3 
• Candidates successfully drew the shape of a tan graph that passed the 

vertical line test and adhered to the given domain. 

• Common errors include: 

- not having the tan function pass through the origin 

- asymptotes in incorrect and inconsistent locations 

- period were inconsistent at times. 
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Part 4 (Criterion 7) 

Question Part Marks Comments 

Q16 (a) 1 
• Generally done well. 

 

(b) 2 
• Most candidates expanded first; this is essential for the correct answer. 

 (c) 2 
• Mostly done well. Common errors: 

- not making the 3 a negative power 

- not subtracting 1 from the power when differentiating. 

 (d) 2 
• Main error was not converting a radical to a fractional index correctly. 

Q17 

 

3 
• Completing this question caused the most difficulty.  

• Common errors included: 

- 
𝑑𝑦

𝑑𝑥
= 0 or 

𝑑𝑦

𝑑𝑥
= 2 

- finding 
𝑑𝑦

𝑑𝑥
 at 𝑥 = 2 and then using it as the y co-ordinate. 

Q18 

 

3 
• Mostly done well. 

• Common errors included:  

- not expanding (𝑥 + ℎ)2 correctly 

- poor notation. 

Q19 

 

3 
• Candidates who answered this question (approximately half of all 

candidates) did it well. However, many left it blank. 
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Part 5 (Criterion 8) 

Question Part Marks Comments 

Q20 (a) 2 
• Very well done. 

 
(b) 1 

• Very well done. 

Q21 (a) 1 
• Many candidates over complicated this question and did not use the 

formula given on the Information Sheet for independent events. 
 

(b) 2 
• Completed quite well. A common error was lack of understanding of 

how to multiply fractions efficiently. 

Q22 (a) 2 
• Very well done. 

 
(b)(i) 1 

• Very few errors (especially including error carried forward). 

 (b)(ii) 1 
• Very few errors (especially including error carried forward). 

Q23 (a) 1 
• Completed quite well. Some candidates complicated this by using 𝑛𝐶𝑟 

Common error was adding 12 and 10 instead of multiplying. 
 

(b) 1 
• Mostly done well. However, some candidates complicated this 

question using nCr notation. 

Q24 (a) 2 
• Many candidates correctly identified 10C4 but were unable to expand 

and simplify it correctly. 

 (b) 2 
• Answers was often over complicated. 

• Common errors: 

- adding 5C2 and 5C2 rather than multiplying 

- multiplying 5C2 by 2, giving a numerator of 20. 
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Section B – Calculator section 

General comments 

• Students need to remember to utilise their calculators to ensure answers are correct. 

• Any question worth 2 marks or more MUST include some appropriate working else full marks will not 

be gained.  

• Inaccurate graphs with scribbled out sections, unclear lines, lack of scale on axes etc. will not achieve 

full marks. 

• Students are encouraged to use rulers, pencils and eraser when constructing graphs. 

Part 1 (Criterion 4) 

Question Part Marks Comments 

Q25 (a) 2 • Many students attempted to complete the square without factorising 

first. Of those who did factorise, many did not take a factor of 2 out of 

each term. The second source of error was not including the last term 

in the final expansion. 
 

(b) 2 • This part was done well by students who could follow and use the 

quadratic formula. Most students could not cancel the resultant fraction 

down to the simplest form. 

Q26 

 

2 • Most students could show and use Pascal’s Triangle or the Binomial 

Theorem to expand. A number of errors were made with positive and 

negative signs. Many students wrote the expansion starting with 16x^4. 

Q27 (a) 1 • Very well done; most students supplied the correct linear equations. 

Some students did not know how to solve simultaneous equations. 
 

(b) 2 • This question was completed successfully. Some students didn’t 

complete the question by finding both the number of minutes riding and 

the price paid or did not state dollars. 

Q28 (a) 2 • Most students identified the correct terms and their placement in the 

equation for Pythagoras’ Theorem. Some students made errors in their 

expansions but generally this question was well done. 
 

(b) 2 • Most students could find the two solutions for the values for x. Having 

done so, many did not disregard the negative solution or give units. 

Q29 (a) 2 • This question was not well completed. Many students did not transpose 

the “𝑚” variable to the LHS. Many students ignored the “𝑚” variable all 

together.  
 

(b) 1 • The majority of students could successfully find the solution for the 

discriminant. 
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Question Part Marks Comments 

Q30 (a) 1 • This question was accurately completed by most students. 

 (b) 3 • Most students could compose the equation and make it equal to 500 

and then solve. Various answers were given, some were even rounded 

to 7 hours. Few students could convert 6.78 hours to 6 hours and 48 

minutes. Some students did not give an accurate final time. 

Part 2 (Criterion 5) 

Question Part Marks Comments 

Q31 

 

2 • Question well answered overall. 

• The main source of error was writing the equation with a positive 

gradient. 

Q32 

 

2 • Question was very poorly answered overall. 

• Typical errors included students not realising the x and y scale were 

different, x and y intercepts not calculated or shown accurately, TP not 

calculated or shown accurately. 

• Some candidates had the turning point in completely different quadrants. 

Q33 (a) 2 • This question posed issues to many candidates. 

• Main errors included miscalculating the dilation factor of −3/8ths. 

• Significant number of candidates did not attempt this question.  

• For those that were successful, using the TP or the x-ints was helpful.  
 

(b) 2 • Many candidates found this part of the question difficult to visualise and 

also did not attempt this part of the question.  

• Common sources of error included candidates substituting x for 1.5 

instead of setting the equation equal to 1.5 to then solving for x.  

Q34 (a) 4 • A straightforward question that saw many candidates not include 

endpoints. 

• Overall, well answered but some candidates could benefit by improving 

their shapes of cubics when sketching them and knowing which circle to 

use to indicate respective endpoints.  
 

(b) 1 • Well answered by those candidates who included endpoints in part (a). 

• Typically not attempted by those candidates who did not include 

endpoints in part (a) 

• Main source of error included incorrect brackets.  

Q35 

 

3 • Typically well answered by most candidates. 

• Common errors included incorrectly re-writing original equation into y −

 form and therefore calculating an incorrect gradient, or using the parallel 
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Question Part Marks Comments 

gradient instead of the perpendicular gradient, or algebraic errors when 

using gradient and a point to find the final equation.  

Q36 (a) 1 • Significant number of candidates either did not attempt this part or were 

unable to use the clues in the question to generate an initial equation to 

then reduce to ℎ = 1.5 − 2𝑥. 
 

(b) 1 • Successfully answered by many candidates with straightforward algebra. 

• Errors included candidates substituting 1.5 for x and then expanding the 

given equation to find a final value for volume.  

 (c) 2 • Many part marks given here.  

• Candidates were confident that x must be positive but many did not give 

x < 0.75. 

• Not attempted by a significant number of candidates.  
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Part 3 (Criterion 6) 

Question Part Marks Comments 

Q37  1 
• Most students answered correctly as 1.309 or 0.417 π radians. The 

major source of error was candidates not fully interpreting the question 

and leaving the answer as an exact value, rather than expressing as a 

decimal to 3 places.  

Q38 (a) 1 
• Most students answered correctly. The exponential in the question 

appeared quite “large” and could have easily been interpreted as not an 

exponential; however, most candidates did not appear to misinterpret. 
 

(b) 2 
• Most students answered correctly. Very few had algebraic working out. 

A number of students did not interpret the question fully and referred to 

their answer as “days” not “weeks”. 

Q39 (a) 1 
• Most students answered correctly. Very few mistakes. 

 

(b) 2 
• Most students answered correctly. Most common mistake was rounding 

and some students calculated the answer with their calculator in Radian 

mode not Degrees. Guidance to the preciseness of the answer may have 

been advantageous. 

Q40 (a) 2 
• Most students answered correctly. A common mistake was omitting the 

direction of the dilation factor, and some students did not write the 

dilation first, which is what the markers were looking for. 
 

(b) 3 
• Sources of error for candidates included incorrect placement of the 

asymptote (e.g. 𝑥 = 2, 𝑥 = 0, 𝑦 = −2, 𝑦 = 2 etc.) and non-inclusion of 

the asymptote. Graph placement and determination of 2 points was 

generally sound. Many candidates left axes unlabelled.  
 

(c) 1 
• This question was well done if asymptote had been determined. A 

significant number of “errors carried forward”. 
 

(d) 1 
• Most students answered correctly. 

Q41 
(a) 1 

• Most students answered correctly but the most common mistake was to 

write 6π 6π as the period instead of 6. It is likely that many candidates 

had not experienced π being part of the coefficient of the function. 
 

(b) 3 
• Not well answered by many students. Common mistakes were: incorrect 

periods (even when 41a was answered correctly), very poorly drawn cos 

waves, and x intercepts not labelled.  
 

(c) 2 
• Most students received part marks from either having the correct 

answer or the working out. Very few students received full marks. 
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Part 4 (Criterion 7) 

Question Part Marks Comments 

Q42 (a) 1 • This question was generally very well done by most students, though 

units were periodically omitted. 
 

(b) 2 • It was good to see that most students recognised that the average rate 

of change was the gradient of the line joining the 2 points. 

• Common errors included incorrect sign by reversing the order of the 

numerator terms, mixing the numerator and denominator, and omitting 

units from the answer. 

Q43 (a) 2 • Students who knew how to approach the question generally did it 

reasonably well. With few marks allocated, limited working for finding 

the derivative was necessary and a number of students used the 

calculator successfully in this instance. 
 

(b) 1 
• Completed successfully based on a candidate’s response to part (a). 

Q44 

 

3 • Most students knew to find the derivative and did it correctly, yielding 1 

mark out of 3. From there, if students proceeded, the most common 

error was to calculate the y-intercept of the normal incorrectly or to 

find the equation of the tangent. 

Q45 

 

2 • Generally well done. Any errors seemed to indicate that students did 

not fundamentally understand that the value of the gradient is the value 

of the derivative. 

Q46 (a) 3 • Most students saw this as a straightforward use of the derivative and 

solving. Most errors or loss of marks arose from either not finding the 

associated y-values or calculating them incorrectly.  
 

(b) 2 • The justification part of the nature of the stationary points in part (b) 

was not well done by many, with a number of gradient tables set out 

poorly. Students should be encouraged to make a final statement about 

the nature of each stationary point. 

Q47 (a) 2 
• Most students who attempted this question completed it successfully. 

 (b) 1 
• Most students who attempted this question completed it successfully. 

 (c) 1 • Part (c) was poorly done by many students, indicating that they had not 

spent much time on calculus questions related to motion. 
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Part 5 (Criterion 8) 

Question Part Marks Comments 

Q48 (a) 2 
• Almost all students got full marks 

 
(b) 1 

• Again, almost all students got full marks. Correct un-simplified answers 

were accepted. 
 

(c) 2 
• This part was not done as well as the previous two. The most 

successful approach was to compute the conditional probability, 

inspecting the sample space and restricting it to outcomes with a sum 

of 10. 

Q49 (a) 2 
• Well done with the correct formula being used successfully. 

 
(b) 2 

• By and large, students understood that probability independence 

means that Pr(𝐴) × Pr(𝐵) = Pr(𝐴 ∩ 𝐵) and were clear in articulating 

this. 

Q50 (a) 2 
• Most filled the tree diagram correctly with only occasional 

misplacements of the probabilities.  
 

(b) 2 
• Most students used the tree diagram successfully to generate the total 

probability. 

• Pr(𝑡𝑜𝑝) = Pr(𝑟𝑎𝑖𝑛) × Pr(𝑡𝑜𝑝|𝑟𝑎𝑖𝑛) + Pr(𝑟𝑎𝑖𝑛′) × Pr(𝑡𝑜𝑝|𝑟𝑎𝑖𝑛′). 

Q51 (a) 1 
• Was well done by students. 

 
(b) 2 

• Not quite as well done. Errors included multiplying the combinations 

for netball and cricket only rather than adding and neglecting the 

denominator to generate a probability. 
 

(c) 2 
• The most successful approach was to use complementary events 

students who tried the alternative (involving 3 outcomes) were less 

successful due to the greater amount of calculation. Again there were 

denominator issues. 

 (d) 2 
• A less successful question due to the complexities of conditional 

probabilities. 
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