Catherine Devlyn - Thank you for joining this presentation on the Mathematical Methods Examination 1 from November 2024. My name is Catherine Devlyn, and I was the chief assessor for this examination. The purpose of this presentation is to provide feedback and data on the student performance and also to outline areas of strengths and weaknesses, including guidance for improvement. Hopefully this will inform your teaching and learning. Let's begin. 
Scanned images are used for assessing, so it is essential that students write clearly to ensure their answers are easily readable. Responses should be written in a dark ink, either black or blue, using a non-erasable pen or a 2B pencil to ensure legibility when scanned. It is worthwhile doing a test scan to check. When using a pencil, particularly for sketches of graphs, students should make sure that all elements will be clear and visible in the scan. Light or dashed lines, such as those representing asymptotes, may not be easily detected, so it is important that students make them dark enough to be visible. 
Students are encouraged to pay careful attention to the presentation of their responses and are reminded that work presented for assessment should be clearly and logically set out. If additional working space is used, the final answer must be clearly identifiable as the intended final response for assessment. If multiple conflicting final answers are provided, full marks cannot be awarded. Sometimes students like to step away from a formal solution process and investigate the problem using some working out space. More often than not, there is valuable workings in this working out space. If these workings are to be considered for assessment, students need to make sure that they are legible and clear, not just a bunch of random scribbles at the bottom or corner of the page. 
When adding detailed elements to a graph, such as labelling intercept coordinates or indicating asymptote equations, students should ensure their handwriting is legible and that digits are formed clearly to avoid any ambiguity. Sometimes a pi can look like a 4 or a T, and even a 9 can be mistaken for a 4. Students should sketch graphs using pencil and ensure that if errors are made, unintended sketches are erased thoroughly. Sometimes remnants of an unintended graph remain, and this can make it difficult to assess. 
A graph is a visual representation of a functional relationship between variables, and therefore students should ensure that graphs are sketched with care and that relevant features are displayed. Students are encouraged to use the grid provided to ensure their graphs meet the specifications. Students should pay attention to the placement of the graph on the grid lines, especially when the coordinates of key points are given. These need to be positioned accurately. In the case of a truncus, asymptotic behaviour needs to be displayed with the graph line moving towards asymptotes for limiting values of x, as well as being symmetrical about the vertical asymptote. The graph of a derivative function needs to correspond to key points, such as when the gradient is at a minimum, maximum, or has zero gradient value. Students are urged to observe this feature when sketching and forming derivative graphs. 
It is important to label endpoints in a domain. All points must be labelled as coordinates. Students should be familiar with the specific terminology used in mathematics. Command terms such as "verify", "show that", and "hence" have precise meanings, and it is important that students understand what approach is needed to correctly answer the question. "Verify" means to demonstrate that something is true. Sufficient working needs to be provided in order to show that verification. In "show that" questions, students are encouraged to make sure that each step of working is clear and logically leads to the next. 
After completing a question, students should review it to confirm that their response is appropriate and that all aspects of the question have been addressed. If a particular method is specified, the student's work should clearly demonstrate that the required method has been applied. 
Mathematical nomenclature is a precise language and students should pay attention to its use. In particular, students should use the names of functions as given in the question. If a question defined a function as g of x, it was not acceptable to write f dash x or y equals as the derivative. Similarly, it is not true to say that a equals negative 10/3 and then equals positive 10/3, and students are urged to think about the presentation of their calculations in such cases. An integral or integral statement must be accompanied by a dx, as in the integral f of x dx, and the cube root of a number is written with a small number 3 just outside and above the radicals symbol. Radicals need to extend completely over the radicand or there needs to be brackets around the radicand. 
Brackets are an important part of mathematical formulation. Their use in algebra eliminates the potential for ambiguity or errors in calculations and ensures that the order of operations in the calculation process is clear. Brackets around an interval are essential to indicate that all values between the endpoints are included. It must be clear whether round brackets or square brackets are intended. If a rounded square bracket is written, the assessor cannot decide clearly which is intended and subsequently may not be able to award the mark. Vinculums in fractions need to extend over the entire denominator to avoid ambiguity. Again, brackets around the numerator or the denominator can help with clarity here. 
Students need to use correct mathematical language when describing transformations of graphs, and students are encouraged to follow the study design for the correct expression of these descriptions. For dilations, students should be familiar with both parallel to an axis and from an axis descriptions. 
It is important that when new language is introduced at the time of teaching to insist on and maintain correct use of the expressions to avoid slipping into bad habits with colloquial or slang terms. This ensures the terms of expression used are those that are clearly and widely understood. 
Students are reminded of the examination instructions written before question 1. In questions where more than one mark is available, appropriate working must be shown. We will now look at specific questions, sample answers and an indication of what details the answers may have included. Unless otherwise stated, these are not intended to be exemplary or complete responses. We will look at the common approaches that students took and also discuss areas of strengths and weaknesses. 
Q1 – Differential calculus
Question 1a. This question was well attempted, with 82% of students achieving full marks. This question required students to use the product rule to find the derivative. Many students did not tidy up the negative signs in their answer and left their answer with a poorly placed negative sign, as in these two examples. Brackets are important, and some students did not use brackets around terms, namely the cos of 3x. The 3x needed brackets and likewise with the sine term. The absence of brackets had the potential to be misinterpreted. 
Some students altered the argument of the sine term and wrote sine of x, as in this case. It is important to check these types of transcription errors before moving on. This student got one out of one. They didn't need to take out the e of x term as a common factor. However, they did so correctly. It was enough to stop at line two of the working. This student also got one out of one. The terms in the sine 3x term are written in a non-conventional way. However, it is clear what the intention is. Also, the derivative function is not named. It is preferable that the derivative function be named dy dx. 
Question 1b. This question was well attempted and required students to use the chain rule to find the derivative then evaluate the derivative at x equals 3. It was great to see that more often than not, students knew to differentiate and evaluate. Quite often with these types of questions, students differentiate but then forget to evaluate. Some students did not correctly execute the chain rule and omitted the numerator. Brackets are again very important in this question. 
Some students did not put brackets around the quadratic numerator term. This created ambiguity in their solution process, especially with the evaluation of the derivative at x equals 3. If something is written incorrectly and then proceeds to produce a correct answer, the assessor cannot make the assumption that the student knows what they're doing. The assessor reads the mathematics as presented. A correct answer must emerge from correct working. Naming of the function is also important. The question requires f dash of 3, not y equals. This student was awarded one out of two marks for this question. They got the mark for attempting to find the derivative function, not for the first part of their answer but for the second part. 
We were looking for any quadratic term over the correct denominator. This was an indication that they had attempted to use the chain rule. Students are encouraged to use vinculums correctly and to use brackets around terms. This student has written a very short vinculum and omitted crucial brackets. They did not get the answer mark. 
Q2 – Simultaneous equations
Question 2. This question was well attempted. There were multiple ways to approach this question. However, generally students approached this by one of the following: forming ratios, using a matrix determinant method, equating gradients and y-intercepts separately, or attempting to solve simultaneously. This slide shows the method of using ratios. The method indicated here shows a matrix determinant approach. This approach was less common this year, and as matrices are no longer included in the study design, there is no expectation that students are familiar with this approach. This slide shows the method of equating gradients. 
Some students mistakenly left an x term in their gradient and this caused issues with solving to find k. And finally, setting the equations of y equals equal to one another. These methods were met with varying degrees of success. Those who knew that the two lines needed to have identical gradients were generally successful. Students using the determinant method often arrived at two answers and then did not justify which answer was the valid solution. Students who set the two equations equal to one another commonly found they had multiple variables to deal with and did not know how to solve for k. The methods involving forming ratios or setting gradients equal to one another regularly led to the required quadratic. 
Some students struggled with applying an appropriate method to solve the quadratic equation. The quadratic was readily factorised by inspection, yet a large proportion of students used the quadratic formula or other techniques, such as splitting the middle term and grouping terms. Some students did not check the validity of their solutions, leaving both k equals negative 2 and k equals 4/3. Checking the validity of solutions is a critical step in solving equations. Some students incorrectly put k equals negative 2 as the final solution, rejecting k equals 4/3, indicating confusion about the definition and distinction between infinite solutions and no solution. The first mark is given for using a valid method to engage with the question. The second mark is awarded for forming the correct quadratic and attempting to solve it, and then the third mark is for the correct solution. This student got three out of three marks. This student got two out of three. 
Q3 – Graphing and integral calculus
Question 3a. This question was handled well. Students were required to sketch the graph of a truncus, labelling the asymptotes with their equations and axis intercepts as coordinates. Students needed to set up and solve an equation to find the exact coordinates of the x-intercepts. 
Most students presented graphs that were well drawn and appropriately labelled. The quality of graph work has generally improved over recent years, and this needs to continue to be a focus. Usually, students included details and labels as required and produced smooth graph lines that displayed appropriate asymptotic behaviour, with asymptotes indicated as dashed or dotted lines. Graphs need to be one continuous smooth curve, not a collection of sketchy segments. Asymptotic behaviour means that the graph tends towards the asymptote and doesn't deviate or curl away from the asymptote at any stage. Students are encouraged to pay careful attention to potential flicks at the ends of branches. 
Other errors included not labelling the asymptotes with y equals or x equals, labelling the vertical asymptote incorrectly as y equals, incorrectly determining the coordinates of x-intercepts, or not indicating the symmetry of the curve. For the symmetry of the curve, it was important that the x-intercepts were equally spaced around the vertical asymptotes. The x-intercepts could be presented in any equivalent surd form. Some students mistakenly sketched a hyperbola. It is important to use the grid line to help guide the graph's positioning. At times, it might be useful for students to evaluate the function at different points to guide the location of the graph. 
The first mark was awarded for the shape of any truncus with no multiple flicks away from the asymptotes or hairs. The second mark was for asymptotes labelled and correctly positioned. They must say x equals and y equals and be dotted or dashed lines. The final mark was for intercepts as coordinates, labelled and positioned correctly with the x-intercepts in the interval between x equals negative 4 and x equals negative 2. Note that various forms of surds were presented. Crucially, the x-intercepts needed to be positioned symmetrically about x equals negative 3. This student got three out of three. Note that the vertical section of the right branch is flicking slightly away from the asymptote, but this was deemed okay as it was only one flick. 
This student got two out of three marks. They got the mark for shape and the mark for labelling and drawing the asymptotes but not the mark for the intercepts. The x-intercepts are not correct and nor are they positioned symmetrically either side of x equals negative 3. This student got one out of three marks. They got the mark for shape. The asymptotes are marked with dashed lines but are not labelled with their equations. The y-intercept is wrong, and the x-intercepts are correct but are not correctly positioned in the interval between negative 4 and negative 2. 
Question 3b. This question required students to find the area bounded by a graph below the x-axis using integral calculus. It is important to note that the area required is below the x-axis. It is also important to use correct notation here and ensure that the integral symbol has an accompanying dx. Students generally performed well on this question, with most including the dx. 
There were multiple ways that students approached this question. Common errors included setting up the integral as an x-intercept for one of the terminals rather than 0 and negative 2, incorrect integration, and arithmetic errors in the substitution. Many students arrived at a negative answer and knew that the area needed to be positive but didn't provide correct reasoning steps, that is, state absolute value signs or state that the area must be positive when they attempted to show this as the final answer. It was fine to arrive at a negative answer for the integration. 
However, many students simply said that negative 10/3 equals 10/3. A better approach is to stop the mathematics and then state that the area equals positive 10/3. The first mark was awarded for attempting to integrate the truncus with 0 and negative 2 as the endpoints in any order to get something like k over x plus 3 plus 2x. The second mark was for the answer. However, it must come from correct working, and they must have used dx in their working. This student got one out of two marks as negative 10/3 does not equal positive 10/3. 
Q4 - Probability
Question 4a. This question was well attempted. Most students recognised they were dealing with a binomial distribution and could identify the parameters. The formula for variance is on the formula sheet. Some students found variance instead of standard deviation. Some students made arithmetic errors in calculating the product of decimals. It is expected that students are able to find the square root of 0.36. This student got one out of one mark. 
Question 4b. Many students correctly stated the binomial expansion with appropriate probability values and powers. However, some students struggled to expand 1 over 10 to the power of 4 and 1 over 10 to the power of 3 into correct decimal or fraction form. Some responses either included an extra 0 or missed a 0. Some students only gave the probability of x equals 1. Students are encouraged to take care with their setting out. Some students decided to break this question up into parts and found the probability of x equals 0 and x equal 1 separately. This is fine. 
However, when there is working for different pieces of the question, students need to make it clear where this working is and how these intermediate results contribute to the final answer. It was also okay to look at 1 minus the probability of x greater than or equal to 2. In certain questions, this approach is more efficient. The marks were awarded for firstly giving evidence of a cumulative binomial calculation that involved at least two terms with powers adding to 4, including 0.9 and 0.1. The second mark was for the answer in any correct form. This student got zero out of two marks as their calculations did not involve at least two binomial terms. 
Q5 – Modelling and transformations
Question 5a. This question was completed very well. This question involves substituting t equals 4 into the equation for h. There was no need to state the units, i.e. people, as this was already stated in the question stem. Question 5b. This question was not responded to well. 
Use or rather misuse of language was the main problem. As a starting point, it was useful to form or consider the new derivative. The new derivative must be half of the old derivative for all values of t. Once the new derivative was formed, it was then possible to form the new function. With the new function in hand, many students were able to list one transformation, usually the dilation. However, frequently the incorrect axis or direction was specified. 
Students are urged to use correct language when referring to transformations. Using prepositions other than those indicated in the study design can create ambiguity and confusion. It was not clear what was meant by a dilation in an axis or a dilation on an axis. It is important to note that this question has variables h and t, not y and x. Use of variables other than those defined can create confusion. The marking scheme allowed for the awarding of one mark if the student stated any one correct transformation, and it could be in terms of variables x and y. The second mark was for having both transformations correct in correct order using variables t and h. This student received one out of two marks for the statement about the translation. 
Question 5c part one. Many students were able to start this question by finding the standard deviation or standard error correctly. The confidence interval was then found using z equals 2. There were many correct versions of the final answer, and students were not required to present their answer in a particular form. A word of caution though, some students encountered problems when they tried to simplify their surd expressions involving decimals and/or fractions. Take care not to over engage with an answer. 
Many students went from a correct answer to give an incorrect form. Some students erroneously omitted brackets around the interval. The interval without brackets is merely two single terms, not an interval. The marking scheme in this question was such that the first mark was for setting up the correct standard deviation standard error. We needed to see the correct p-hat, 0.6, a 0.4, and a 100. The second mark was for the correct confidence interval in any form. This student received one out of two marks as they have correctly formed the standard deviation. 
Question 5c part two. Just an answer mark for this question. The assessor just needed to see 300. Students readily engage with this question. Many students were able to set up an expression involving n for the standard deviation standard error and were able to equate that to the known value. Students who correctly set up the standard deviation formula were generally able to calculate the correct final answer. Unfortunately for many students, it was their arithmetic manipulation skills that let them down. Students need to practise manipulating these types of calculations. 
Q6 – Logarithm laws and algebra
Question 6. Few students achieved full marks on this question. This question required students to use log laws to solve a log equation. Most students demonstrated a knowledge of a logarithm law needed to simplify this question. However, many did not employ the correct combination of these laws. Of those students who were able to use all logarithm laws effectively, many students showed good progress in factorising the cubic to find the quadratic factor. There were many methods employed to solve the cubic, including re-expression, synthetic division, and long division. Some students did not solve the result in cubic and subsequent quadratic equation correctly. Some students incorrectly identified x plus 1 or x equals negative 1 as a factor solution. Although some students were able to find three possible solutions, many students overlooked the fact that the domain of this log function must be x greater than 4 and as a result did not check, did not reject the two invalid solutions. 
Some students managed to engage correctly with the implied domain of the problem. There were three marks awarded here. The first mark was for evidence of at least one correct log law and obtaining any polynomial. Note, the log law could be shown out of order. The second mark was for factorising the cubic into a linear and quadratic term. The linear had to be correct or there had to be an x equal 1 solution, and the quadratic term could be any quadratic. The third mark was for solving the correct quadratic to arrive at three correct solutions, x equals 1, and x equals 7 plus or minus root 13 all over 2. Finally, the fourth mark was for addressing the domain restriction and just having the single solution of x equals 7 plus root 13 all over 2. This student received one mark out of four. This student got two out of four marks. They received the first and second mark. They got the second mark as they obtained the correct linear and any quadratic from factorising their cubic. 
Q7 – Trapezium rule and calculus
Question 7a. Students had mixed success with this question. This question required that students use three trapeziums to approximate the area between the curve and the x-axis over the interval from 0 to pi as per the trapezium rule. Key values of f of 0, f of pi on 3, f of 2pi on 3, and f of pi needed to be calculated. The trapezium rule approximation was specified as the required method. Therefore, any attempt to calculate this area using integral calculus was not acceptable. Although many students knew the trapezium rule, some students did not apply it correctly, often writing an expression with the coefficient 2 missing from the middle two terms. 
Some students gave the formula as stated on the formula sheet with values relevant to the question. However, many did not proceed to calculate f of pi on 3 and f of 2pi on 3 correctly. It is expected that students will have a way of remembering the exact values of sine, cos and tan for set values of pi on 3, pi on 4, and pi on 6 between 0 and 2pi inclusive as specified in the key knowledge of the study design. While some students were able to identify the exact value of sine of pi on 3 and sine of 2pi on 3, many did not multiply these by pi on 3 and 2pi on 3. The arithmetic manipulation of fractions and surds presented a challenge for some students, with some leaving their answer as the sum of two or three separate area parts instead of combining them into a single term. We expect a single-term answer. 
Other errors included incorrectly evaluating sine of 2pi on 3 as negative square root 3 over 2. There were three marks to award in this question. The first mark was for attempting to set up the trapezium rule calculation. We were wanting to see a pi on 6 at the front, and the sum of any two to four terms can drop the f of 0 and f of pi terms, and the coefficient of 2 may be missing to get this method mark, or alternatively they could form triangles and trapeziums with a width of pi on 3. The second mark was for correctly evaluating at the key points, namely f of pi on 3 and f of 2pi on 3, or alternatively if they have used triangles and trapeziums, they need to have correct heights for the triangles and trapeziums. This second mark may be awarded independently of the first mark. 
The final mark is the answer mark for the correct answer written as a single fraction with a single numerator term, not a collection of pi squared terms. This student got one out of three marks. They received the first mark only. This student received two marks. They did not get the answer mark. This student got zero marks out of three. They don't get the first mark for the setup as they don't have a pi on 6 term out the front. They don't get the second mark as they have not calculated f of 2pi on 3 correctly. 
Question 7b part one. This question was completed well. It involved using the product rule to differentiate. Most students were able to apply the product rule appropriately. Students should be aware of the use of notation when naming their answer and are also encouraged to use brackets to make their response clear, especially around the argument term x. Students were asked to find f dash of x, so naming the answer as y equals was not appropriate. 
7b part two. Just an answer mark was given here. This question was not handled well, and students are encouraged to use the graph that has been given as a guide. From the graph, it can be seen that the gradient is most positive at pi on 2 and is slightly negative at 2pi on 3. While many students were able to substitute values effectively here to attain the correct endpoints of the interval, some students were careless with notation and omitted brackets or wrote curved parentheses, and some incorrectly reversed the order of the interval. Again, using the graph as a guide is key. 
A common incorrect answer was the interval 0 to 1 inclusive. Both of the responses shown here scored zero out of one mark. 7b part three. There were many ways students could use the values they found in 7b part two to verify that f of x has a stationary point in the interval. This question required students to use "hence, verify", so it was not appropriate to attempt to use a calculus technique to find the stationary point. 
Students are reminded that the word "verify" means to demonstrate or to check the truth of a statement, so it was not sufficient to merely discuss the interval in terms of a general positive or negative tendencies without referring to specific values and showing that the check had been completed. The "hence" part of the question involved making use of the previous information, and the "verify" was showing the specific check. Of the students who attained the correct interval in 7b part two, many were able to provide a correct explanation. 
A common error was not to recognise the square root of 3 over 2 minus pi on 3 as being negative. This student scored zero out of one as they tried to use a calculus approach and not "hence, verify". This student also scored zero out of one as they have not explicitly used the values obtained in b part two to verify. They have merely stated what it means to be a stationary point. 
Question 7c. This question was met with mixed success. There were lots of details and aspects to consider. The graph of the derivative function needed to extend across the domain as specified. However, many students stopped the graph short of this domain. Many students calculated the coordinates of the endpoints correctly but then positioned them incorrectly. 
Some students failed to label the coordinates of the endpoints, while others incorrectly had the endpoints on the x-axis. The gradient of the graph is 0 at approximately x equals positive 2 and negative 2 and at x equals 0, and so the graph of f dash x needs to have x-intercepts at approximately negative 2, 0, 2, 0, and at 0, 0. The approximate coordinates of the local maxima and minima were given in the question, and these needed to be positioned and represented correctly on the graph. Grid lines are important in graph work and coordinates need to adhere to them. 
Some students labelled their maxima and minima with the correct coordinates but did not position them correctly on the grid. There were three marks to award in this question. The first mark was for shape, where we were looking for an approximate negative cubic style shape. The graph needed to extend over the full domain at least until positive or negative 3, not be bumpy, and have ends that extend from the second to the fourth quadrant, not on the x-axis. 
The second mark was for the key points, and there are five such points. Local maxima and minima positioned at approximately 1.1, 1.4, negative 1.1, negative 1.4, no need to label these, crossing the x-axis under the turning points at approximately x equals negative 2 and x equals 2, and to pass through 0, 0. 
The final mark is for the endpoints labelled with the correct coordinates and positioned correctly beyond x equals 3 and x equals negative 3, opened or closed circles, and not to flatten out or tend to be horizontal. This student got the mark for shape, the mark for the five key points, just, as they nearly missed 0, 0, but did not get the mark for the endpoints as these are not correctly positioned at x equals plus or minus pi. 
This student was awarded one mark. They got the mark for shape but not for the key points as the x-intercept are not positioned close enough to x equals 2 and x equals negative 2, nor did they get the mark for the endpoints. This student got zero marks. They can't get the mark for shape as the graph does not extend far enough over the domain. It needs to extend at least until x equals negative 3 and x equals 3 and be away from the x-axis. 
Q8 – Algebra and calculus
Question 8a. This question was worth one mark and just an answer mark was awarded. This question was well answered. However, many students attained the y-value of the intercept but did not correctly write the answer in coordinate form with correct brackets. There were different equivalent forms that students could give. Some students demonstrated difficulties in dealing with the negative sign inside the square root, noting the odd nature of the function. Some students incorrectly wrote the radical sign as 3 square root negative k rather than a cube root, and this often led to errors in later parts of question 8. Students are encouraged to take care with their handwriting as the placement and size of the 3 on the cube root could be readily misinterpreted. 
Question 8b. Most students attempted this question. It involved differentiating g of x to form the derivative and then finding g dash of 0. The most accessible way of doing this was to firstly set up the equation in index form. There were many ways the answer could be expressed in this question, and students were not required to give their answer in a particular form. Some students confused the process involved in this question using integration instead of differentiation, leading to answers that involved an incorrect power. Many students calculated the g dash of 0 but mistakenly took the negative sign out, leaving their final response as a negative. 
Some students did not manipulate or write the surds correctly. Students are encouraged to practise working with rational powers and surds. To be awarded the method mark, we were looking to see the student using a correct derivative and attempting to find g dash of 0, where the derivative could be in various forms, and an answer mark was given for any equivalent form of the answer. This student got zero marks as they have not formed the correct derivative, and this is due to the fact that their function in index form is not correct. This student scored one mark. They used the correct derivative and attempted to find g dash of 0. However, their answer is not correct. 
Question 8c. This question was well attempted. We were just looking for the answer of k equals m cubed. 
Question 8d. This question was not handled well. There were many approaches that could be used to solve this question and the main ones included setting up and equating derivatives in terms of k, equating gradients and solving derivatives in terms of m, looking at the graph of g of x and using symmetry to reason through to the answer, forming an inverse and then using a symmetry argument, or using the symmetry of the graph of g dash of x. 
Very few students were able to view this question visually as in methods two and four. However, those who did usually achieved success. It is important to note, however, that if a graphical approach is used, that sufficient reasoning or, in this case, statements about the symmetry also be provided. The most common approach was method one. Many students noted that they needed to equate derivatives from earlier questions, but some either had the incorrect derivatives or used incorrect procedures to solve for x equals 2m cubed. 
Students who successfully calculated the x-value were generally able to identify the correct coordinates. This student gained full marks. They have used the approach as described in method one. They have equated their derivatives, solved to find x equals 2m cubed, and then stated the coordinate pair. This student scored one mark. They have equated the derivative function g dash of x with what they believe to be g dash of 0 but then could not solve for x. This student was close to getting two marks. They have equated the derivative g dash of x equal to g dash of 0 and attempted to solve for x. The next logical line in their working would be x equals 2m cubed, and that would've scored them two marks, but unfortunately they seem to have run out of time. 
So that concludes our in-depth look at the 2024 examination. So, what are the key takeaways from this examination? 
Graph work. Pay attention to the presentation of the shape of the graph. Sketch graphs with care, labelling and positioning all key features of the graph, such as axial intercepts, turning points, asymptotes, and endpoints in the domain. 
Language. Mathematical language is important. Students need to understand the meaning of certain terms, such as "verify", "show" and "hence" and ensure that they use correct expression when describing transformations of graphs. The study design and also past examination reports provide details of correct phrasing to be used when stating a transformation. 
Structure and setting out. Make sure that the mathematics presented for assessment is logical and clearly set out. Ensure that all working is easy to find and follow on the paper. Be alert to using brackets around terms for the clarity and accuracy of the mathematics, and focus on mathematical notation. Pay attention to the setting up of probability calculations, setting up of integrals, and to the naming of functions or variables. 
This recording is part of a pilot initiative designed to complement the external assessor report by providing additional insights into student performance, strengths, weaknesses, and guidance for improvement. As a pilot, your feedback is especially important. We want to know what worked well in this recording. What could we do better? Did it meet your needs as a teacher and enhance your understanding beyond the external assessor report? Do you have questions or wonders about the data or guidance provided? Your insights will help us decide whether to continue this format for the 2025 exam period and guide us in identifying additional support or resources needed to assist teachers in enhancing teaching and learning outcomes. Your input is invaluable to refining and improving how we support educators like you in 2025. Thank you for joining this presentation. 
My name is Catherine Devlyn and contact details for further inquiries are shown on the screen.
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