Presenter – Q1 – Complex numbers
In question 1a, students needed to verify that 3z plus 2i was a factor of f. This first question was answered well. Most students decided to substitute z equals negative 2i over 3 into f. Alternatively, students could simply factorise by grouping the original expression to verify that 3z plus 2i was a factor of f. When substituting, students needed to ensure that their working was correct. And as most students realised that the right-hand side needed to be zero, some evidence of inconsistent working was seen. 
In question 1b, if they hadn't already done so in part a, students needed to factorise the cubic polynomial. Having factorised, we now need to solve z squared plus 1 equals 0. Most students were able to simply write down the solution z equals plus or minus i. It is very important that students show that they are solving an equation. Some students jump straight from the factorised form to the solutions. If this was done, students were unable to get full marks. 
In question 1c, students needed to plot the correct solutions to f equals 0 on the axes provided. Note that the solutions all lie on the imaginary axis. The radii of the circle on the axes are at intervals of 1/3, and so the dots, the solutions, need to be placed exactly in the correct positions. The solutions did not need to be labelled and most students who found the correct solutions in question 1b were able to answer this question quite successfully. 
Q2 – Direct proof
In question two, students were asked to prove a simple statement using a direct proof. Most students realised that they needed to substitute x equals 2n plus 1 or x equals 2n minus 1 into the expression where n is an integer. The particular symbol used was unimportant. Students often used n or k or m, for example. Some algebraic errors were seen, especially when expanding the negative 3 by 2n plus 1 term. Students are reminded to be careful. 
Q3 - Rational functions
Question 3a required students to show that a certain rational function could be expressed in an alternative expanded form. While there are a number of ways to tackle this question, most students elected to use partial fractions. This was not always successful. Some students did not simplify the original algebraic equation, so were attempting to apply partial fractions techniques to a quadratic over a quadratic. Students are always reminded that in a show that type question, it is vitally important that the correct working is shown. 
In question 3b, students needed to differentiate the expression for f, set it equal to 0 and solve for x. This was much easier for students to work with if they used the expanded form from question 3a. However, many students chose to differentiate the original expression using the quotient rule. This was more difficult and led to some students making algebraic errors. Some students realised quickly that the coordinates of the turning point needed to be 1,0, but in order to receive full marks for the question, some appropriate working needed to be shown. 
In question 3c, students needed to sketch the graph of y equals f of x on the axes provided. This was rather poorly done with only a small number of students receiving full marks for this question. While the vertical asymptote was usually present, the horizontal asymptote was sometimes missing. Students needed to ensure that their curve passed through the axis intercepts and that those axis intercepts were labelled in accordance with the instructions. A common mistake was for the left-hand branch of the curve to be drawn too closely to the vertical asymptote. This could be avoided by evaluating the function at several points. For instance, finding that f of negative two equals 9 and f of negative 3 equals 4 gives students a distinct advantage when they come to sketch the graph. 
Q4 – Vector products
In question 4a, students needed to use the scalar or dot product to find the angle between two vectors. Most students were able to find the value of cosine of theta. However, a number of students chose the incorrect angle, giving negative pi on 4 or 5 pi on 4, for example. Students are reminded that when dealing with angles between vectors that the angle is defined to be between 0 and pi radians. 
Question 4b required students to compute both a dot product and a cross product. This question was done very well with many students able to correctly evaluate the cross product. Some errors were observed in finding the length or norm of the vector a cross c. Also, some algebraic errors were seen with a number of students giving only one value for n, which was usually the positive value. 
Q5 – Volume of a solid of revolution
Question 5 was another show that question and students were reminded again that correct working needs to be shown. This was a volume of revolution question, and so students first needed to write down a correct integral for the volume. Most students did this very well and remembered to have a factor of pi and to square the function for the integrand. Occasional errors in integration were seen, but this was a fairly simple function to work with. Some errors were made by students when substituting k over 2 and 1 into the anti-derivative and simplifying. In particular, a number of plus/minus type errors were seen. Although the formula for the volume of a solid of revolution was not on the formula sheet, this did not seem to cause too many problems for students. However, some students did not read the question carefully and seemed to assume that a surface area was to be found. 
Q6 - Probability
This question began with a reasonably large block of text for students to read in order to understand the scenario that was being described. Students are encouraged to use the reading time in order to do this. Students needed to find two results here, the expected value or mean and the variance of the total time to produce one weed trimmer. Most of the errors seen here were arithmetic in nature. 
In question 6b, in order to receive the first mark, students needed to apply the correct formula for the variance of a linear combination of random variables. In this case, this meant that the numbers 10, 20, and 15 needed to be squared. Many students failed to do this and so received no marks for the question. Again, as in 6a, some arithmetic errors were observed. 
In question 6c, students needed to recognise that they were to find the difference of two random variables and then find the expected value and ultimately the standard deviation of this new random variable. Depending on which way students went about this, they could either find an expected value of negative 0.5 as shown here, or an expected value of 0.5. The standard deviation was 0.5. Students then went to the standard normal and used the given result. What this meant was that students were finding the area in one of the tails of the standard normal graph. Some students found it useful to draw a graph or diagram of the bell curve as shown here, or use the symmetry of the bell curve. 
Q7 – Integration using separation of variables
In question 7, students were required to solve a separable differential equation. The first thing that students needed to do was to separate, putting all of the y's on one side and all of the x's on the other side. Students then needed to integrate both sides as shown in the first couple of lines of working here. The left-hand side is very simple. It's just y squared. The right-hand side is slightly harder, and some students opted to use a substitution here, although this was not absolutely required. Some algebraic errors were seen and some students left their answer in the form y squared equals 5 minus the square root of x squared plus 1 or selected the wrong sign when taking square roots. 
Q8 – Implicit differentiation
Students were required to use implicit differentiation to show that dy/dx equals negative y/x in question 8a. The implicit differentiation was done very well with most students able to apply the product and chain rules appropriately. The constant term in the original relation was usually but not always differentiated to 0. It was very important that students showed that the 1 plus 2xy terms cancelled either in the equation in the second last line of working shown here or in the fraction. Some students were not awarded the second mark as they jumped too quickly to the answer, which was given. Most students realised that the slope of the tangent was equal to negative 1, and so x must equal y. Students needed to write down and solve a quartic equation. For example, x to the 4 plus x squared equals 2. A number of students realised that this was a quadratic in x squared or were able to simply factorise directly. Some algebraic errors were seen with students factorising incorrectly or solving an equation incorrectly. Quite often, additional incorrect coordinates were given in addition to the two correct pairs of coordinates. 
Q9 – kinematics and variable acceleration
In question 9, there was again some text to read through carefully. In particular, students needed to realise that the detection took place at the point where x equals 0. Students also needed to note that the speed limit was 40 kilometres an hour and that the detection device would be activated if the speed was 44 kilometres per hour or greater. When x equals 0, v squared is 1,600 plus 672/2, which is 1,936. So, students needed to show that they knew that 44 squared was 1,936, and so that the speed detection device would be activated. 
In question 9b, students needed to find the acceleration of the car when x was equal to 12. The most efficient method was to halve the expression for v squared and differentiate this with respect to x. While it was possible to use the formula dv/dx, students who used this approach were rarely successful. Many errors in the differentiation were seen. The negative sign, which arises when differentiating the arccos function, was often missing. And if applied, the chain rule was implemented poorly. Many students who were able to find a correct expression for the acceleration in terms of x were able to go on to find the acceleration, although some arithmetic errors were observed. 
Q10 – Skew line distances
Question 10 was the final question on the paper, and it was evident that some students were starting to run out of time by the time they got to this question. Lines and planes were introduced to the study design in 2023, and so it's still relatively new to students. Some students did not seem to know what was meant by the term skew lines. Two lines are said to be skew if they're non-parallel and non-intersecting. 
A number of students realised that they needed to find the cross product of the vector directions of the two lines, but were unable to do much more than that. It was evident that some students were relying on memorised formulae to answer this question. Students who drew a diagram to show the situation we're often able to quickly derive the formula. The problem ultimately is a scalar projection or resolute. There are two possible answers, m equals 2 or m equals negative 18/5. Some students gave only one of these answers.
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