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Introduction 

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 

examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 

examined in the questions and highlight good performance and where performance could be improved. 

A selection of candidate responses is also provided. The reports will also explain aspects which caused 

difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 

technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 

highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 

  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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Paper 3 series overview 

This is the third examination component for the A Level examination for GCE Mathematics A. It is a two-

hour paper consisting of 100 marks which tests content from Pure Mathematics (Section A, 50 marks) 

and Mechanics (Section B, 50 marks). Pure Mathematics content is tested on all three papers, and any 

topic could be tested on any of the three papers. Inevitably, the report that follows will concentrate on 

aspects of the candidates’ performance where improvement is possible to assist centres on preparing 

candidates for future series. However, this should not obscure the fact that a significant number of 

candidates who sat this paper, as part of their linear A Level Mathematics qualification, produced 

solutions which were a pleasure for examiners to assess. Many candidates demonstrated a most 

impressive level of mathematical ability and insight which enabled them to meet the various challenges 

posed by this paper on both the pure and mechanics content; precision, command of correct 

mathematical notation and excellent presentational skills were evident in many scripts. 

The specification includes some guidance about the level of written evidence required in assessment 

question; these were provided to reflect the increased functionality of the available calculators and the 

changes in assessment objectives, since there is a significant change from when the equivalent legacy 

qualifications were designed.  

OCR support 

 

Section 2d in the Mathematics A H240 specification provides guidance on the command 

words used in examination questions, with additional guidance provided in a series of blogs 

written by the Subject Advisor team.  

Students can download a useful summary sheet from the qualification website.    

 

There was one full question (Question 9) and two-part questions (Questions 3 (c) and 4 (b)) on this 

paper which began with the demand ‘In this question you must show detailed reasoning’; to quote 

the specification that ‘when a question includes this instruction candidates must give a solution which 

leads to a conclusion showing a detailed and complete analytical method. Their solution should contain 

enough detail to allow the line of their argument to be followed. This is not a restriction on a candidate’s 

use of a calculator when tackling a question…but it is a restriction on what will be accepted as evidence 

of a complete method.’ The specification then considers several examples which centres should 

consider so that future candidates understand exactly what is required when this request appears in 

future series.  

The word ‘determine’ in a question does not simply imply that candidates should find the answer but, to 

quote the specification, ‘this command word indicates that justification should be given for any results 

found, including working where appropriate.’ This command word features in Questions 10 (c), 11 (b), 11 

(c) and 12 (b).  

The phrase ‘Show that’ generally indicates that the answer has been given, and that candidates should 

provide an explanation that has enough detail to cover every step of their working. This command 

phrase features in Questions 4 (a), 5 (a), 5 (b), 5 (c), 6 (a), 6 (b), 6 (d), 10 (a), 11 (a), 12 (a) and 12 (c).  

While there is no specific level of working needed to justify answers to questions which use the 

command word ‘find …’, method marks may still be available for valid attempts that do not result in a 

correct answer, and standard advice (included in the specification) that candidates should state explicitly 

any expressions, integrals, parameters and variables that they use a calculator to evaluate (using correct 

mathematical notation rather than model specific calculator notation). 

https://www.ocr.org.uk/Images/308723-specification-accredited-a-level-gce-mathematics-a-h240.pdf
https://www.ocr.org.uk/blog/index.aspx?filter=keyword:117|3888||qualification_subject|&filter=keyword:118|3863||qualification_type|
https://www.ocr.org.uk/Images/533967-a-level-maths-command-words-poster-a4-size.pdf
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Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• made efficient use of calculators 

• understood the level of response required for 
command words used in the questions 

• read questions carefully and provided the 
answers that were requested 

• used formal mathematical notation and 
language correctly. 

• made careless mistakes in algebraic 
manipulation 

• used imprecise notation or language 

• provided mathematical working that was 
correct but did not answer the specific 
question that was being asked 

• did not give sufficient evidence in ‘Show that’, 
‘Determine’ and ‘Detailed Reasoning’ 
questions. 
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Section A overview 

Content from the Pure section of the specification may be assessed on any of the three papers of H240. 

Most candidates appeared well prepared for the pure content, with method marks being given, but there 

were several places where a more concise use of algebraic notation and language may have led to more 

of the corresponding accuracy marks being available. 

 

Question 1 (a) 

This part was answered extremely well with most candidates scoring at least 2 marks for expressing the 

given quadratic as 3(𝑥 − 2)2 + ⋯. The most common error was the lack of a suitable bracket so often 

leading to a value of 13 for c rather than the correct 5. Unfortunately, some candidates gave answers 

that were not in the form requested (so missing the squared off the bracket or including the squared 

inside the bracket). 

 

Question 1 (b) 

Most candidates stated the coordinates of the minimum point correctly as (2, 5) (either from using their 

answer to part (a) or restarting in this part). Others gained the mark here on the follow through from their 

completed the square form seen in part (a). The two most common errors seen were (−2, 5) and (2, −5). 

 

Question 1 (c) 

Many candidates struggled to realise that the equation of the normal to the curve at its minimum point 

was equivalent to asking for the equation of the line of symmetry. Many candidates unsuccessfully 

attempted to use the result 𝑦 − 𝑦1 = −
1

f′(𝑥1)
(𝑥 − 𝑥1) to find this equation (even though the command was 

to ‘state’ and there only being 1 mark available). The most common incorrect answer seen by examiners 

was 𝑦 = 5 (which was the equation of the tangent to the curve at its minimum point). 
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Question 2 (a) 

This part was answered extremely well with many correct answers seen. The most common errors 

included 𝑦 =
1

(𝑥+4)3, 𝑦 =
1

𝑥3 ± 4 . The question has explicitly asked for ‘the equation’ so simply stating the 

expression 
1

(𝑥−4)3 only gained the method mark. 

 

Question 2 (b) 

Like part (a) this was answered extremely well with many candidates giving the correct answer of (3, 

180). While most candidates correctly realised that the x-coordinate was invariant, many struggled to 

correctly state the corresponding y-coordinate. The question asked for coordinates, but examiners could 

award the marks if candidates made it explicitly clear what values of x and y were being declaring in this 

part. 

 

Question 3 (a) 

Most candidates drew the correct V-shape with the cusp on the positive x-axis. The most common errors 

included: the cusp appearing on the negative x-axis, the graph not extending into the second quadrant 

(so stopping on the positive y-axis) or not labelling either or both of the x- and y-intercepts. 

 

Question 3 (b) 

The part was answered extremely well although there were a significant minority of candidates that 

struggled with manipulating negative terms in an inequality with their solution of 5 − 2𝑥 < 1 incorrectly 

stated as x < 2 or obtaining an inequality with a negative numerical value. 
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Question 3 (c) 

Although most candidates realised that importance of their answer to part (b) and started by stating that 

2 < e01.𝑁 < 3, many re-started in this part or did not see the significance of the previous part. While many 

candidates correctly stated that 10ln2 < 𝑁 < 10ln3 many did not read the question carefully and either 

left this as their final answer or gave an answer in a form that did not make it explicitly clear what positive 

integers satisfied the given inequality (e.g. an answer of 7 ≤ 𝑁 ≤ 10 was far too common). Finally, as 

this question required detailed reasoning (DR) many went straight from 10ln2 < 𝑁 < 10ln3 to N = 7, 8, 9 

and 10 without first showing the critical values of 6.93… and 10.98…. 

 

Question 4 (a) 

Most candidates correctly found the inverse of f and applied the correct order of operations to obtain 

f −1g(𝑥) = 2𝑥2 + 2𝑘𝑥 + 10 + 𝑘 although some candidates incorrectly found fg(𝑥) and then attempted to 

find the inverse of this, or simply equated fg(𝑥) to 4 − 2𝑘𝑥. A significant number of candidates incorrectly 

considered the equation f −1g(𝑥) = 0. Of those that did consider f −1g(𝑥) = 4 − 2𝑘𝑥 most obtained the 

correct three-term quadratic in 𝑥 and were successful in deriving the given inequality by considering the 

discriminant > 0. As this was a given answer any incorrect working seen (or setting the discriminant > 0 

after dividing by 8) meant that the final accuracy mark could not be awarded. 
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Question 4 (b) 

While many candidates scored full marks in this part, some did not show a correct method for solving 

this quadratic inequality even though the question clearly said that ‘detailed reasoning’ must be shown. It 

was also the case that many candidates struggled with the requirement to give their answer in set 

notation with many either leaving their answer as 𝑘 < −
3

2
, 𝑘 > 2, giving an answer using interval 

notation, or using the symbol for ‘intersection’ rather than the correct answer of {𝑘: 𝑘 < −
3

2
} ∪ {𝑘: 𝑘 > 2}. 

It was also noted by examiners that many candidates defaulted to giving their solution in terms of 𝑥 

rather than 𝑘. 

 

Question 5 (a) 

This part was answered relatively well with many candidates scoring the first 3 marks for correctly 

applying the given substitution and obtaining − ∫
1

1−𝑢
d𝑢 from − ∫

1+𝑢

1−𝑢2 d𝑢 (by using a difference of two 

squares). When errors occurred, they were usually down to sign errors from applying the identity sin2𝑥 +

cos2𝑥 = 1 when simplifying the denominator, or from incorrect differentiating cos 𝑥 as sin 𝑥. Those 

candidates who left the integral as − ∫
1

1−𝑢
d𝑢 were much more successful in obtaining the given answer 

than those who re-wrote this as ∫
1

𝑢−1
d𝑢. It was common in this part for many candidates to incorrectly 

claim that ∫
1

1−𝑢
d𝑢 = ln(1 − 𝑢) + 𝑐. 
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Exemplar 1 

As discussed earlier, this exemplar illustrates the issues faced by candidates if they re-wrote the integral 

as ∫
1

𝑢−1
d𝑢. It was not acceptable to simply replace |ln(cos 𝑥 − 1)| + 𝑐 with the given answer without 

some comment of why it was appropriate to do so. 
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Question 5 (b) 

While many candidates correctly found that the curve intersected the 𝑥-axis at 𝜋, some struggled with 

applying the limits correctly to the given answer from part (a), and a number of candidates incorrectly 

thought that the shaded region had an area of 𝑎2. Of those that did correctly obtain the equation ln2 −

ln(1 − 𝑎) = 𝑎 many struggled with the associated log work required to get the answer in the given form 

with many incorrect replacing ln2 − ln(1 − 𝑎) = 𝑎 with 2 − (1 − 𝑎) = e𝑎. 

 

Question 5 (c) 

Most candidates correctly used the change of sign test to show that a was between 1.1. and 1.2 

(although it was clear to examiners that a few candidates had their calculators set in degrees rather than 

radians). The most common errors were to give the value at 1.2 as 0.38… rather than 0.038, not to 

indicate that a change of sign had occurred, or to not give a conclusion that mentioned that as there was 

a change of sign this indicated that a would lie in between 1.1 and 1.2. 

Assessment for learning 

 

We always use radians when considering gradients and enclosed areas for trigonometric 

functions. Using degrees would involve including extra conversion factor constants which 

would make the calculations more complex.  
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Question 5 (d) 

This part was answered extremely well with most candidates using the given iterative equation and 

showing sufficient iterations to obtain the correct value of 1.18 for the value of a. Occasionally, some 

candidates gave answers which implied that their calculator was set in degrees or did not give the 

answer to the required 2 decimal places. 

 

Question 5 (e) 

Candidates struggled with this part with very few able to give a correct explanation of why the gradient 

would lie in the given interval. Candidates needed to articulated that the given figure indicated that the 

curve had a negative gradient for all values of 𝑥 and as the iterative formula converged to the value of a 

in part (d) this implied that |
d

d𝑥
(cos−1(1 − 2e−𝑥))|

𝑥=𝑎
< 1 and so the gradient at the point 𝑥 = 𝑎 would be 

in the interval (−1,0). 
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Question 6 (a) 

A significant proportion of candidates struggled with deriving the given trigonometric identity with many 

not showing sufficient detail that sin𝐶 − sin𝐷 was equal to the given result via 2cos𝐴sin𝐵 together with 

the results that 𝐴 =
𝐶+𝐷

2
 and 𝐵 =

𝐶−𝐷

2
. 
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Question 6 (b) 

While most candidates scored at least 1 mark for correctly stating the area of sector PQST or the area of 

triangle PQT many struggled with finding the area of triangle PQR with many not realising that 𝑄𝑅 =

𝑟tan𝜃. Very few candidates referred directly to the formula 𝐴 =
1

2
𝑟2𝜃 for the area of a sector of a circle 

with 𝜃 measured in radians, with many either quoting incorrect formulae or having to convert from a 

corresponding formula with the angle given in degrees. Of those that did have a correct inequality, e.g. 
1

2
𝑟2 sin 𝜃 <

1

2
𝑟2𝜃 <

1

2
𝑟2 tan 𝜃 most then went on to correctly derive the given answer (although some did 

not show sufficient working or justification for why 
tan 𝜃

sin 𝜃
=

1

cos 𝜃
). 

Assessment for learning 

 

Candidates must be familiar with all the Formulae given in section 5d of the H240 

specification (which will not be provided in the question paper). 

  

https://www.ocr.org.uk/Images/308723-specification-accredited-a-level-gce-mathematics-a-h240.pdf
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Question 6 (c) (i) 

Very few candidates scored the mark in this part with many simply stating that the similar inequality 

interval was 1 <
sin 𝜃

𝜃
< cos 𝜃. 

 

Question 6 (c) (ii) 

Although this part was better answered than part (i), most candidates seemed to be unaware of this limit 

either from previous work on differentiating sine and cosine from first principles, the small angle 

approximation for sine or from the sandwich inequality in the previous part. 

 

Question 6 (d)  

Although many candidates scored the first mark in this part for correctly considering 
sin(𝑥+ℎ)−sin 𝑥

ℎ
 many 

did not read the question carefully and instead used the standard approach of expanding the numerator 

using the compound angle formula instead of using the result from part (a). Of those that did use part (a) 

most were successful in correctly showing from first principles that the derivative of sin 𝑥 was cos 𝑥. 
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Question 6 (e)  

It was pleasing that most candidates in this part could identify the error and most explained too what the 

correct line of working should have been. 
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Section B overview 

One general point with regards to the answering of certain mechanics questions should be made in this 

overview. This is that unless told otherwise (so on this paper for Question 10) the value that candidates 

should use for the acceleration due to gravity, g, is 9.8 and not 10 or 9.81 (and this value is stated 

explicitly on the front cover of the examination paper). 

 

Question 7 (a) 

While most candidates correctly set up a vector equation using F = ma to find the values of a and b it 

was surprising how many candidates either misread the second force vector as (𝑎𝐢 + 𝑏𝐣) or included 

gravity as an additional force. Those that did set up the correct equation usually obtained both correct 

values of a and b. 

 

Question 7 (b) 

This part was answered better than part (a) although it many candidates did not spot the significance 

that the expression for the acceleration of P was independent of t and spent time using a calculus 

approach when it was much simpler and quicker to apply the constant acceleration formula v = u + at. 
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Question 8 (a) 

Although answered well by most candidates some struggled to include all the forces acting on B with 

many forgetting to include the weight of B. Of those that did include all three forces acting on B many 

made sign error with the acceleration term which led to a common incorrect answer of 14.9 for the 

tension in the string. 

 

Question 8 (b) 

Candidates were evenly split between applying Newton’s second law to A or the system to answer this 

part. Those who attempted the former were usually more successful as many who attempted a ‘system’ 

equation included, in error, the tension in the string (or missed off one of the forces). 
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Question 9 

This was probably the best answered question in the mechanics section with many candidates scoring 

all 6 marks. As this part required DR many did not gain a mark for not showing the explicit substituting of 

𝑡 = 10 into their integrated expression to find the required distance travelled. The most common errors 

seen by examiners were those candidates who implied that 𝑠 =
d𝑣

d𝑡
 and/or 𝑎 = ∫ 𝑣 d𝑡, and some 

incorrectly used the equations of constant acceleration even though the acceleration was variable. 

Exemplar 2 

Exemplar 2 highlights the point made earlier about not showing sufficient working in a question that 

required detailed reasoning. The candidate has given no explicit indication of where the answer of 370 

came from (as they have not shown the limits of 0 and 10 being applied to the cubic expression) and so 

1 of the 6 marks could not be awarded. 
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Question 10 (a) 

Most candidates correctly showed the required distance in this part by considering 𝐴𝐺 × 4𝑔 = 47.04. 

 

Question 10 (b) 

While most candidates seem to realise that the most effective way of finding the tension in the string was 

to take moments about A, many forgot to include a distance or used a wrong angle. 
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Question 10 (c) 

There was a common misconception in this part that the ‘magnitude of the contact force exerted on the 

rod by the wall at A’ referred only to a force with a horizontal component at the wall and not a vertical 

component too. Some candidates attempted to take moments again (most commonly about either points 

G or B) but these attempts were usually not as successful as those who resolved vertically and 

horizontally (and then completed the problem by used Pythagoras). 

Assessment for learning 

 

Candidates are strongly advised that when taking moments, they should make it clear to the 

examiners which point (in this case on the rod) they are taking moments about. In this, and 

the previous part, several candidates attempted to take moments about point G and/or B 

together with resolve forces vertically and/or horizontally; these attempts were not always as 

successful. 

 

Question 11 (a) 

Candidates found this part very demanding with many making little progress beyond stating that 𝑥 = 2𝑡. 

Of those that realised that the initial vertical component of velocity could be found by applying 𝑣 = 𝑢 +

𝑎𝑡 with 𝑣 = −8, 𝑎 = −10 and 𝑡 = 2, most were successful in obtaining the given cartesian equation by 

applying 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 vertically and then eliminating 𝑡. Even though the question made it very clear that 

in this question candidates should use 𝑔 = 10, many still used a value of 9.8. It must also be noted that 

examiners found some candidates’ work extremely hard to follow (throughout the entirety of this 

question) due to poor notation when it came to dealing with vector and scalar quantities with statements 

such as 2𝐢 − 8𝐣 = 𝑢 + 2(−10) being sadly all too common. 

  



OCR Level 3 Advanced GCE in Mathematics A - H240/03 - Summer 2025 Examiners’ report 

 

 23 © OCR 2025 

Question 11 (b) 

It was surprising how many candidates did not use the given result from part (a) and instead went back 

to the suvat equations to find the maximum height of P above the ground during its motion. Of those that 

did use the equation from part (a), those that used calculus rather than completing the square were far 

more successful. 

 

Question 11 (c) 

The responses to this part were mixed with many candidates believing that both the speed and direction 

of motion could be found by considering the vertical and horizontal displacement of P when 𝑥 = 2.5. Of 

those that did use the velocity components many did not give sufficient detail when it came to the 

direction of motion; an angle alone was not sufficient as it needed to be clear if the angle was below or 

above the horizontal (or equivalently to the upward or downward vertical). 

 

Question 11 (d) 

This part was generally answered well with most candidates correctly stating that the maximum height 

would be less than the value found in part (b). Surprisingly some candidates explained in detail what 

impact air resistance would have on all aspects of the ball’s motion but did not explicitly say how it would 

affect the maximum height. 

 



OCR Level 3 Advanced GCE in Mathematics A - H240/03 - Summer 2025 Examiners’ report 

 

 24 © OCR 2025 

Question 12 (a) 

Most candidates attempted to resolve parallel and perpendicular to the plane for B, but they were not 

always successful. Aside from the usual sin/cos confusion and sign errors a number of candidates stated 

the correct expression for the friction component, namely, 𝑇cos30 + 10𝑔sin30 but incorrectly stated the 

normal contact force as 10𝑔cos30 only. Those candidates that annotated the copy of the diagram in the 

answer space were less likely to make mistakes with the components of each force. Those candidates 

who did resolve in both directions correctly usually went on to apply 𝐹 = 𝜇𝑅 correctly and obtained a 

correct expression (and hence value) for T.  

While some candidates attempted to resolve vertically and horizontally (rather than perpendicular and 

parallel to the plane) these responses were rarely as successful.  

Furthermore, as this part was a ‘show that’ style question, examiners needed to see either the correct 

answer to at least 4 significant figures or a correct expression for T before stating the given answer of 

14.9. 

Assessment for learning 

 

When resolving in two orthogonal directions candidates are reminded that if a component 
of a force appears in one term, then it must appear in the other term with the ‘opposite’ 
trig ratio. For example, in this question when resolving parallel to the plane the expression 
for the frictional force contains a component of the T N force (𝑇cos30) and a component of 

the weight (10𝑔sin30). Therefore, when resolving perpendicular to the plane the 
equivalent expression for the normal contact force must also contain a component of the 
T N force (𝑇sin30) and a component of the weight (10𝑔cos30) too. 
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Exemplar 3 

The candidate has correctly resolved parallel and perpendicular to the plane and correctly applied 𝐹 =

𝜇𝑅. However, to be awarded full marks, as this part was a ‘show that’, examiners needed to see either 

the correct answer to at least 4 significant figures or a correct expression for T before stating the given 

answer of 14.9. 
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Question 12 (b) 

This part was answered relatively well with many candidates correctly applying Newton’s second law for 

the upper block and obtaining an equation for the coefficient of friction between the two blocks. The most 

common errors were to include T in their equation (even though this force was being applied to the lower 

block only) or to include other forces that were not acting on the upper block. 

 

Question 12 (c)  

This part was extremely demanding with only the most able candidates making any real progress. Some 

managed to find a correct expression for the maximum frictional force between the lower block and the 

plane but only the most able could then find a correct expression for the resultant force acting down the 

plane for the lower block (with most attempts missing at least one required term). Those that did find 

both correct expressions usually argued correctly that as 𝐹𝑚𝑎𝑥 > Resultant force down the plane, this 

implied that the lower block would not move. 
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