Allason McNamara - Welcome to the 2024 Mathematical Methods examination 2 session. I'm Allason McNamara, the 2024 Chief Assessor for this examination. The external assessment report is available on the VCAA website. It is in the same format as previous years. Make sure you read the general comments section as it too is similar to previous years. There is also a marking guide on the VCAA website which shows how the marks were allocated for each question. This is a new VCAA initiative. 
Section A – Multiple Choice questions
Question two was the top scoring multiple choice question with 81% of students answering it correctly. Students found question 17 to be the most difficult with only 27% of students answering this correctly. Headings for this section of the presentation indicate the correct response with the percentage of the cohort that correctly nominated this response, as well as the second most frequent scoring response. This was the highest scoring multiple choice question where students were asked to find an antiderivative. 
The multiple choice questions where less than 60% of the students scored the correct answer will now be discussed. This question involves finding the area of the trapezium which is a familiar type of question. Students could have either used the derivative function on their CAS or the fmax function. 18% of students incorrectly chose A, giving x the same value as the hypotenuse. In this question, students were required to find the standard deviation and then the probability. This is a familiar type of question. There is no need to find a Z value as a standard deviation can be found on the CAS calculator using the command normalcdf with the S greater than zero. 19% of students incorrectly chose B. The value of 0.297 is obtained if the standard deviation is 3.7527, not 4.7527. 
This question involves a hybrid function which students often find quite challenging. The correct response involved two steps, finding K and then the probability. By defining the function on the CAS, subsequent analysis is simplified. 30% of students chose C. This incorrect answer is found by integrating negative x on 2 plus k from x equals 0 to x equals 1/2. 
This question involves a tan function. The period of the function is 1. The graph of y equals negative tan pi x has been translated 1/4 of a unit to the right and two units up. So, there is a point of inflexion at 0.252. A general solution is required. 19% of students chose B. This incorrect answer is found if the translation is made to the left, not to the right. In this question, students were required to find the composite function and then find the range. A good approach is to sketch the graph of the composite function and then use either the derivative or fmax to find the exact value. 21% of students incorrectly chose C where round bracket instead of a square bracket is used. They excluded the maximum value. In this question, students were required to find the inverse function. Most students were able to find the correct rule, but 31% of students did not check the domain and chose A instead of B. The expand function on the CAS calculator puts a rule in the required form. 
This is a transformation question. The graph has been dilated by a factor of 1/2 from the y-axis and translated 1/2 a unit to the left. A good strategy is to transform a point such as 2,1 which would become 1,1 after the dilation and then 1/2,1 after the translation. 28% of students chose B which is a correct dilation but the graph is translated one unit to the left not 1/2 a unit. 
This is another transformation question. Dilating the graph of F by a factor of 3 from the y-axis is f of x equals x over 6 plus 6 on x, then the graph is translated one unit down. Sketching the graph shows that the local minimum is at 6,1. 24% of students chose B, multiplying x by 3 instead of dividing x by 3 obtaining the rule as g of x equals 3x on 2 plus 2 divided by 3x minus 1. Students found this question to be quite challenging. It is possible that some students guessed the answer because 23% chose B and 20% chose A. Students were required to find the average value and then use periodicity and symmetry to find the value of the definite integral. The equation f of x equals f of x plus 2 indicates that f is periodic with a minimum period of 2. 
This question involves probability without replacement. Two students were chosen from the first row and one from the second row. There are other methods such as calculating 3 times 7 on 12 times 6 on 11 times 5 on 10. 37% chose D, which is found by calculating 3 by 7 on 12 by 7 on 12 by 5 on 12 using probability with replacement. 
In this question, students were required to check each statement. f does not have to be strictly decreasing over the interval 0 to 2, even if the gradient is negative at x equals 2. There could be a turning point as shown on the graph. 26% of students thought the function was strictly decreasing over this interval. f is a many to one function over the interval 2 to 4 since the derivative changes sign. This question involves the chain rule. 27% of students chose C. This incorrect answer is found if 1/2f to the 4 to the negative 1/2 is not multiplied by f prime of 4. 
This question involves pseudocode. The first value of x where f of c equals 0 is 3 and f of negative 3 equals 0 as well as f of 2 equals 0. So, the order of the numbers is 3, negative 3, 2. 32% of students chose C. These students might have missed the command f of negative c equals 0 and proceeded to find f of 2 equals 0 and then stopped as c is the only alternative starting with 3,2. This is the end of the multiple choice section of this presentation. 


Section B – Extended Answer questions
The next three slides are general comments for section B. Give an exact answer unless otherwise stated. This was a problem in question five in this exam which will be discussed later. Don't use calculator syntax. This is usually not a problem. Show working for questions worth more than one mark, the rule and the answer. This is often just giving the rule and the answer as students have a CAS calculator. Work to more decimal places than the required answer. Use the variables that are given in the question. If a rule is required, give a rule, not just an expression. If the equation of the tangent is required, the answer must have, for example, y equals. Reread questions. This is to make sure all parts of the questions have been answered. Don't assume steps in show that questions. Use brackets correctly. This was a problem throughout this examination. Coordinates need brackets, interval notation such as square bracket 1 comma negative 1 square bracket is unacceptable. Transcribe formulas correctly. Reread the calculator. Check the final answer makes sense. 
For example, some students gave answers greater than 1 in the probability questions. Use the calculator, check the entry. There is no need to do everything by hand. This is time consuming. Check the float on the calculator. Take time when drawing graphs, scale axes, check if coordinates are required, draw one sharp line. Be careful with handwriting. This is especially when writing numbers. For example, 4s sometimes look like 9s. Use horizontal vinculums with fractions. 1 on x plus 2 is different to 1 divided by bracket x plus 2 close bracket. Use a HB pencil or darker, no light pens. This improved this year. 
Section B Q1 – Functions, relations and graphs, Calculus
We will now move to a discussion about the extended answer section of the examination. This question was answered well. Students should define their functions on their CAS calculators at the start of the extended answer questions. 
This question was quite challenging. Some of the values were often missing from the responses, especially a equals 0. Three x intercepts will occur when one of the turning points touches the x-axis as shown in these graphs. A graphical approach could be used using the slider, or f of x equals 0 could be solved using suitable values of a. If a student had one correct a value, they were awarded an answer mark. This question was not answered well. Some students did not exclude 1. For x equals 1, there are two intercepts as shown in the graph. If students excluded their a values from part B1 as well as 1, they were awarded the mark. This is called an H mark. 
This question was answered well. The expression could be in any form. g prime of x equals was not required. The answer to this question can be found by sketching the graph of g and finding the coordinates of the local maximum, or by using the derivative or f max functions on the CAS. Exact answers were required. 0.5, 5.06 was sometimes seen. Students need to make sure their CAS calculators have the correct float setting for the question. This question was answered well. The gradient needs to be positive, which can be found by looking at the graph, or by solving g prime of x greater than 0 on the CAS. Some students use square brackets instead of round brackets. Others put the intersection symbol instead of the union symbol between the intervals. 
This question was answered reasonably well. Students were required to find the two tangent lines and then their point of intersection using either a graphical method or the solve function on the CAS. A common incorrect answer was a 1/2 81 on 16, where students have substituted back into g of x. Students were awarded a method mark if they had the correct gradients for their tangent lines. Students were required to translate the graph of h 1/2 a unit to the right and 1.0625 units up. Some students incorrectly translated to the left and down. Others had an incorrect value for the vertical translation, such as 81 divided by 16. Exact answers were required. 1.06 was sometimes seen. 
This question was not done well. A number of different approaches could be used, such as guess and check or mapping, and the latter is shown on the next slide. If negative root 10 on 2, negative 9 on 4, and root 10 on 2, negative 9 on 4 are dilated by a factor of 3 on root 10 on the vertical axis, you'll get negative 3 on 2, negative 9 on 4, and 3 on 2, negative 9 on 4. Then the translations are applied to get negative 1,0 and 2,0. The vertical translation could be completed at any stage in the sequence. The other transformations had to be in the correct order. An answer mark was awarded for the correct vertical translation. This is an example using mapping. 
Section B Q2 – Mathematical modelling using algebra and CAS
This question could be done without a CAS calculator. Many students included a third in the domain, but there's a sharp point at f of 1/3. An answer mark could be obtained if both rules were correct or one line was correct. 
This is an average rate of change question. Units were not required. A common incorrect answer was 30 degrees Celsius per hour, where 1/2 was substituted into 12 plus 30t, giving 27 minus 12 divided by 1/2, equalling 30. This question was answered well. This question was answered well too. Some students gave the exact answer. There were some rounding errors, 0.298 and 0.300 were occasionally seen. In this question, some students incorrectly included t equals 0, but the domain was 0 to 1. A common incorrect answer to this question was 1/3, which is a time when f of t minus g of t is a maximum. The maximum difference occurs when g of t minus f of t is a maximum. This is a show that question. Most students substituted the correct values into the equation. Students must make sure they show adequate working for show that questions. 
This question was not done well. Students could either use integration or find the area of the rectangle. An exact answer was required, not 0.33, for example. Some students solved p of t equals 1/2 for t or found p of 1/2. They didn't realise that they had to find an area. There are a number of different approaches to this question as shown. Some students solved p of t equal to 1 for t or found p of 1. Once again, they didn't realise an area was required. Others just gave the answer. The question's worth more than one mark. Appropriate working must be shown. Some students transcribed a incorrectly into the function. A method mark was awarded if a correct equation was given. 
Section B Q3 – Mathematical modelling, Algebra, number and structure
This was the only three mark question. To get a method mark, students had to write two correct equations as shown in the first line of working. To get the second method mark, all four equations had to be correct. Some students only wrote the answers without showing any working. These students were awarded two marks. Some had p prime of 2 equal to 2,500 and p prime of 11 equal to 4,400. Others rounded 101.646 to 101.64. The value of d was sometimes missing. 
In this question, many students did not realise they only needed to translate the point 11,4400 to the point 23,4750. Some students gave solutions outside the domain. Others translated the local minimum, giving h equals 21, k equals 2,250 as their answers. h equals negative 12, k equals 350 was sometimes seen. Two answer marks were given, one for h and one for k. This question was answered reasonably well. Students were required to complete the graph. The turning points and end point needed to be in the correct positions. An answer mark was awarded for the correct shape with the turning points in their correct positions. Some students labelled the end point incorrectly. Round brackets are required around the coordinates. An answer mark was awarded if the end point was labelled correctly. Some students made the graph discontinuous at x equals 24. 
This question was answered reasonably well. Units were not required. A common incorrect answer was 30, which is found by calculating f prime of 12. This question was answered well. There were some transcription errors. Pi was often omitted and brackets were not used well. The answers to this question could be found by sketching the graph of the derivative and finding the coordinates of the relevant points, or by finding the derivative and then using the fmax function. Many students gave extra t values or only one t value. Others did not give the maximum instantaneous rate of change or found the minimum instantaneous rate of change instead. One mark was awarded for 725. The other mark was for the correct t values. 


Section B Q4 – Data analysis, probability and statistics
This question was answered well. Some students integrated from 0 to 30 or from 0 to 23 or from 23 to infinity. There were some transcription errors when students tried to write this expression here instead of writing just f of x. 
This question was answered well. For this question, either method could be used to find the standard deviation. A method mark was awarded for a correct equation for the standard deviation. Some students worked out the variance. Others did not square the mean in the first method shown. Some did not show any working and were only awarded one mark. To get the method mark in this question, students needed to identify that conditional probability was required and then to have either a correct numerator or a correct denominator in the fraction. They did not need to show all the steps in the solution, just one of these lines. Some students evaluated probability of x greater than 18 divided by probability of x greater than 23, giving an answer greater than 1. Others incorrectly used 1/2 in the denominator. Some tried to use the normal distribution. 
This is a show-back question. Sufficient appropriate working needed to be shown. What is shown here is enough working. Probability of heavy times probability of heavy times probability of check-in. A true diagram could be used for this question. The bottom branch gives the correct answer. This question was not answered well. Only 11% of students obtained full marks. Some students attempted a tree diagram as shown in the previous slide, but were unable to get the correct values. Others left the question blank. 
There were two answer marks for this question, one for 0.700 and the other for 0.273. In this question, the method mark was for identifying that a binomial distribution was required with n equal to 35 and P equal to 0.234, or for writing probability of Y greater than 7. Probability of Y greater than or equal to 7 equals 0.743 was a common incorrect answer. Some students attempted to use a normal distribution. This question was not answered well. Some students were able to find the standard deviation, but then evaluated probability of Y greater than 6, less than 10. That is probability of Y greater than or equal to 7 less than or equal to 9. Others incorrectly used the normal approximation. A method mark was awarded for finding one of the standard deviations. 
This question was done reasonably well. Some students attempted to do the calculation by hand and were unsuccessful. This question could be answered using several different methods. The one shown here is to solve the given in equation. This gives p hat as greater than 0.2 and less than 0.8, which means x is greater than 10 and less than 40. Many students were able to find the minimum value, 11, but not the maximum value. A common incorrect answer for the maximum value was 50. Others gave 10 as the minimum and 40 as the maximum. The question could also be done by trial and error on the CAS and checking the margin of error. 0.0963 is larger than 0.0930. 
Section B Q5 - Algebra, number and structure and calculus
This question was answered well. It could be done by sketching the graph and finding the coordinates of the turning point over the interval 0 to pi on 2. Some students gave an extra solution, 2.21. Another method was to solve the derivative equal to 0. 
For this question, the range can be found by sketching the graph and finding the maximum and minimum values. Many students wrote square brackets 1 comma negative 1 square bracket. Others had incorrect brackets, such as round bracket negative 1 comma 1 round bracket. 0 to 1 was a common incorrect answer. 
This question was done well. There were some transcription errors, such as incorrect positioning of brackets and writing x instead of 2x. This question was not answered well. It is a show that question. Many students were not able to find the inverse cos of 0, giving incorrect answers such as 0 or pi. A method marked incorrect answers such as 0 or pi. A method mark was awarded if students wrote inverse cos of 0 equals pi on 2 or sine 2x equals pi on 2. In this question, a general solution was found on the CAS if the entire expression was used. 
But the answer to question 5b ii showed that cos of sine of 2x equals 0 has no real solutions. So, students only needed to solve 2 cos 2x equals 0. The solutions can be checked by looking at the turning points on the graph of fog. Some students did not give four values. Others gave approximate answers. Exact answers were required in this question. Some students used round brackets. Others incorrectly wrote square bracket sine of 1 comma negative sine of 1 square bracket with the interval n values in the reverse order. 
This question required students to find the area between two curves over the interval 0 to 2 pi. These are the two areas required. Both areas are the same. A single definite integral is required. Many students wrote two definite integrals. The answer to this question can be found by using an appropriate definite integral or by using the bounded area function on the CAS. 2.48, half the required area was a common incorrect answer. 
This question was not answered well, but it was the last question on the paper. Many students knew that the range of g had to be a subset of the domain of f1, but were unable to produce the intervals. The method mark was stating that the range of g had to be a subset of the domain of f1 and giving appropriate values. Round bracket 0 comma 1 square bracket was a common incorrect answer. A straightforward approach was to sketch the graph of f of x equals sine 2x to find the intervals. 
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