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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 answers 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 OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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). 
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Paper 1 series overview 

This paper had been written during the disruption to education due to the measures taken to deal with 

Covid-19. It is by design a paper on which candidates can show what they know and many very good 

responses were seen. Candidates could pick up almost a third of the marks on routine questions. 

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• attempted all questions 

• worked accurately with arithmetic and algebra 

• used correct trig identities 

• explained their answers so that the method 
was clear to the examiner 

• demonstrated an understanding of modelling 
and its relation to the real life situation. 

• left blank spaces rather than trying something 

• made errors in algebraic manipulation and in 
the use of the laws of logarithms 

• used incorrect formulae and identities 

• worked in fragments rather than a coherent 
argument 

• did not draw conclusions from the evidence 
they had found 

• were unable to use vectors in a Mechanics 
context. 
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Section A overview 

The questions in Section A are designed to be fairly routine procedural and require little reading or 

understanding of contexts. There is a steady gradient of difficulty through the section.  

 

Question 1 

Most candidates used a correct 𝑠𝑢𝑣𝑎𝑡 equation to set up a quadratic equation for 𝑡 which they solved 

successfully. Many then went on to give a range of times for which the ball was above 3m, but full credit 

was given for this where the boundary values were correct. 

 

Question 2  

This question was answered successfully by the majority of candidates, with errors mostly being around 

the use of +/- signs. Very few candidates did not realise the need to factorise the denominator. 

 

Question 3  

Many candidates used fractional powers and integrated this successfully. Some lost a mark for omitting 

the arbitrary constant.  

Assessment for learning 

 

Simple methods better – some candidates tried to use integration by parts for the 𝑥√𝑥 term. 

As this is an unnecessarily complicated method, it had to be successful to get the method 

mark. 
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Question 4 (a)  

This question was well answered with most candidates aware that the centre of mass was 15 cm from P 

horizontally. Some candidates made mistakes with units. Candidates who used mass instead of weight 

were only eligible for the B1 mark for 15 cm. 

 

Question 4 (b)  

The expected response was ‘rotate clockwise’, but we accepted variations on rotate provided ‘clockwise’ 

was seen. However it was common to see just ‘fall’, or a description of where the ruler would finish. 

 

Question 5 (a)  

Most candidates understood that they needed to differentiate and equate to zero, although some had 

difficulty with the negative index. There were many good solutions with both turning points found 

correctly, but some candidates took out a factor of x and were led to believe that there was a turning 

point at x = 0. Many of these did not notice that the function was undefined at x = 0. 
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Question 5 (b)  

The majority of candidates used the second derivative and were able to show that this was negative at 

both turning points to show that these were local maxima. As in part (a), there were a few issues with the 

negative index. A minority looked at the gradient on each side of each turning point, which was a more 

laborious approach. 

 

Question 6 (a)  

Some candidates had learned tan =
sin

cos
 without realising that the arguments of these functions have to 

match. They tried to divide the LHS by the RHS mistakenly thinking that gave a correct line of working.  

Others just wrote sin (𝑥 +
1

6
𝜋) = sin 𝑥 + sin

1

6
𝜋 etc These responses could get the second M mark for 

using correct exact values for two trig terms. 

There were some candidates who used almost correct identities but introduced a sign error in the cosine 

identity. 

Where correct identities and exact values were used, the examiners were looking for correctly factorised 

work, and missing brackets could lose the final mark. 

 

Question 6 (b)  

Almost all candidates used the given expression and their calculator to get one root but some candidates 

did not get the second root in the range. 

Occasionally the mark was not given when the handwriting meant that their written response read as 

7/24𝜋 or even 
7

24𝜋
 which may not be what the candidate intended. 
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Section B overview 

In Section B, there are more stretching questions involving more interpretation. Many very successful 

responses were seen. 

 

Question 7  

This was generally well answered with all candidates able to pick up some of the method marks since 

these were not dependent. There were occasional mistakes on the gradient formula for the equation of a 

straight line. But those candidates who evidenced their working by showing substitution into the formula 

correctly before making a slip could still earn this method mark. Most did this successfully and went on to 

solve simultaneously forming and solving their quadratic. Occasionally candidates forgot the last part of 

the question or added coordinates in their calculation for length of line rather than subtracting before 

squaring, but many gained this M mark FT even if their coordinates found were incorrect. 

 

Question 8 (a)  

Many candidates had fully correct graphs with the change in gradient at (5, 6) clearly shown. Candidates 

who had not calculated the velocity of the boy at 𝑡 = 5 did not always have the horizontal section above 

the given line representing the velocity of the bus and lost 2 marks.  

Question 8 (b)  

This was well answered by equating an expression of the boy’s velocity to 5.4. 
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Question 8 (c)  

This question is straightforward once you recognise that the distance between the boy and the bus is 

growing while his speed is less than that of the bus, and reduces when he is quicker than the bus. Some 

candidates assumed that the maximum distance happened at 𝑡 = 5 instead and some credit was given 

for calculating the distance travelled by the boy at any time up to and including 5.  

This question was sometimes answered using calculus and an expression for the difference between the 

displacements of the bus and the boy. 

The area between the two graphs up to 𝑡 = 4.5 gives the maximum distance in one step and is equal to 

the displacement of the boy, which is structural to the solution as the boy starts from rest. Where 

candidates used an area calculation, examiners assumed they were attempting this method. Where it 

seemed that 𝑠𝑢𝑣𝑎𝑡 equations were used, they assumed that they were looking at the displacement of 

either the bus of the boy, So 12.15 m from a 𝑠𝑢𝑣𝑎𝑡 calculation on its own did not receive full credit. 

Assessment for learning 

 

It is important that candidates explain their methods in their response. Just a word or two next 

to the calculations can help the examiner recognise the method being used and award the 

method marks. 

 

Question 8 (d)  

This was a more challenging question as the boy has two phases of motion to consider before catching 

up with the bus. Many candidates equated the expression for displacement valid during the acceleration 

phase to 5.4𝑡 without noticing that this was only valid for the first 5 seconds. Some muddled up the time 

from the start with the time after 𝑡 = 5.  

Candidates who realised that the boy was 12m behind the bus when he reached top speed and used 

relative speed to calculate an additional 20s were often successful, although some did not include the 

first 15m in their total distance. 
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Question 9 (a)  

This question asked candidates to derive the equation by equating the expression for 
d𝑦

d𝑥
 to 3 and 

rearranging. In the structure of the whole question, it should lead candidates to solve a quadratic in e𝑥 in 

part (b). Some candidates tried to solve the equation in part (a) rather than rewriting. 

 

Question 9 (b)  

To obtain full marks here, candidates needed to solve the quadratic to give e𝑥 = −1, 4 and then explain 

why e𝑥 = −1 did not lead to a solution, leaving 𝑥 = ln 4 as the only root. 

 

Question 9 (c)  

Most candidates realised they had to integrate the expression for 
d𝑦

d𝑥
 and evaluate the 𝑦-coordinate when 

𝑥 = 1. Some explanation was needed after the line 𝑦 = −0.81 that this meant the curve was below the 

axis. A few omitted the constant so were unable to get a negative value. 

 

Misconception 

 

Taking logs of terms which are added together does not give logs of each term added 

together. 

So e𝑥 − 4e−𝑥 = 3 does not give 𝑥 − 4 ln e−𝑥 = ln 3 
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Question 10 (a)  

A number of candidates confused cos2 𝑥 and cos 2𝑥, treating them interchangeable. The few who 

compared like terms to evaluate 𝑎 and 𝑏 usually made an error when dealing with the negative signs. A 

few candidates attempted alternative methods using graph transformations. Full credit was given for a 

correct expression even if 𝑎 = 2, 𝑏 = −0.5 as subsequently seen and marked ISW (Ignore Subsequent 

Working). 

Assessment for learning 

 

There are two formulae for sin2 𝑥 namely sin2 𝑥 = 1 − cos2 𝑥 which was not relevant here and 

sin2 𝑥 =
1

2
(1 − cos 2𝑥) which is needed here. 

Also emphasis that cos2 𝑥 and cos 2𝑥 should not look the same when written. 

 

Question 10 (b)  

This was often well answered. No credit was given for 180° unless 𝜋 was seen as well. 
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Question 10 (c)  

Many candidates found a value for cos 2𝑥 and at least one root in the required interval. Not many 

candidates went on to find the other three roots. This was more of a problem for candidates who found 

an equation for sin2 𝑥 

Assessment for learning 

 

The question was structured so that the expression found in (a) could be used for the simplest 

method to find the points of intersection. It was much more work to begin from scratch and 

find an equation for sin2 𝑥 or even cos2 𝑥. 

 

Question 11 (a) (i)  

Many realised the need to build and solve simultaneous equations and used an algebraic method to find 

the exact value for 𝑏 which rounds to 88.8 to 3 s.f. Where a calculator was used to solve the equations, it 

was necessary to show a value for 𝑏 to more than 3 s.f. and show it rounds to 88.8. 

 

Question 11 (a) (ii)  

This was generally correct even where candidates had to use the given value for 𝑏. Some did not write 

the negative sign needed. 

 

Question 11 (b) (i)  

Most candidates realised that the model predicted negative values for ℎ which was not possible. Some 

made an attempt to explain away the negative sign by talking about the seed being below the ground, 

which was not necessary and does not explain the fact that the model gives ℎ → −∞ as 𝑡 → 0. 
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Question 11 (b) (ii)  

To obtain a mark here candidates had to state that the model predicts that the height tends to infinity and 

that this is not possible in reality. Some did not mention what the model predicts. Others stated that the 

model predicts unlimited growth but did not explain that there was a problem with that in reality. Some 

stated that the height grows exponentially or at an increasing rate which is not correct, so they also lost 

this mark. 

Exemplar 1 

This exemplar shows a response where it is not clearly stated that the model predicts unlimited growth 

although it hints at it. This was a borderline case that would have had the mark had the response 

included ‘for large values of t’ or similar. 

 

Question 11 (c)  

Many candidates decided to calculate the time to grow to 1m and also to 2m, not realising that 85 days 

for 2m is given in the question. A clear statement comparing 27.4 days to a half of 85 (or their calculated 

value) was also needed to get the second mark.  

There were quite a lot of errors with units – the given units in the question are cm. 

 

Question 11 (d)  

This was well answered but a few candidates did not think to use the derivative of the model in their 

response and so obtained no marks. 
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Question 12 (a)  

In all parts of this question, examiners expected to see vector answers and it was clear that some 

candidates did not know that Newton’s second law and the 𝑠𝑢𝑣𝑎𝑡 equations are vector equations. 

Column vectors or vectors in terms of i and j were equally acceptable.  

For this first part it was quite common to see a positive component for weight even though the question 

defined the j direction as vertically upwards. Some candidates omitted the g effectively giving mass 

acting in the j direction which makes no sense. 

 

Question 12 (b)  

Most candidates wrote the 3N horizontal force correctly as a vector and many fully correct answers were 

seen. A large minority forgot to include the weight of the particle in their equation of motion, although part 

(a) was included to help them with that. Candidates who had a correct acceleration vector did not lose a 

mark for then finding its magnitude. 

Misconception 

 

Some candidates thought that Newton’s second law must be a scalar equation and found the 

magnitude of the resultant force to get the magnitude of the acceleration instead. This did not 

get the method mark. 
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Question 12 (c)  

Similar problems confusing vectors and scalars were frequently seen. Some candidates attempted to 

add vectors and scalars, which lost the method mark. Some candidates who had a correct velocity 

vector sometimes lost the final mark by giving the speed rather than the velocity as their final answer. 

The decision was made not to award the final mark where this was seen on this part of the question as 

the distinction between speed and velocity is a specification point to be tested. 

Assessment for learning 

 

Velocity is vector and must be the final answer. If you then find its magnitude, you are finding 

the speed and not the velocity. Students need to recognise the distinction between scalar 

speed and vector velocity.. 

 

Question 12 (d)  

Candidates who had included the weight earlier in the question typically got this correct, but those who 

had omitted weight earlier did so again here and were not given the mark. 
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Question 13 (a)  

There were many fully correct diagrams with the direction of the forces clearly shown. Some candidates 

lost a mark for using T1 and T2 for the tensions. Some candidates lost the mark for the weights either by 

labelling them both W, or showing the weight of the block and its components as additional forces. 

Exemplar 2 

This response shows a good example of the components of the weight indicated with dotted lines 

without looking like additional forces. The label R for the normal reaction would be enough on its own 

and the friction is in the correct direction. There was no indication of the direction of the tension, so a 

mark was lost. 
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Question 13 (b)  

This was usually well answered, but a few candidates had the direction of travel wrong despite it having 

been stated in the question. Some did not read the question correctly and tried to look at whole system 

equation. Others used 5g as mass in F = ma. A few candidates did not understand the term ‘equation of 

motion’ and tried to use one of the 𝑠𝑢𝑣𝑎𝑡 equations. 

 

Question 13 (c)  

Candidates who considered the 2 objects separately and then eliminated T in their simultaneous 

equations usually wrote more successful responses than those that attempted a ‘round the corner’ 

method trying to do the whole system = 13a in one go. Some used the value for T from the equilibrium 

case not realising the tension is not the same while the system is in motion. 

Candidates should be encouraged to write down their methods and leave substituting in values for terms 

until the last stage. This usually means they get less confused with their method and force directions and 

it leads to more accurate answers. 

 

Question 14 (a)  

Most candidates used the laws of logs correctly and showed sufficient working to get full credit.  

 

Question 14 (b)  

It was very common for candidates just to state that the difference between the second and third terms 

was 1 without proving it, or by giving numerical values only.  
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Exemplar 3 

In this exemplar, the working was enough for the M1 but not the second mark for a full explanation. 

There is no evidence to support the statement in the second line. 

 

Question 14 (c)  

This was successfully answered by candidates who used the formula with clear substitution. The A mark 

was given for a fully correct expression so candidates who made an error in simplifying were able to 

have 2 marks, ignoring subsequent working. Responses where candidates attempted to use the form 

involving the last term were often less successful as that term was tricky to get right. Candidates who 

used their calculator to sum the series to give a decimal answer did not get full credit here as an exact 

answer was needed. 

 

Question 15 (a)  

This question asked candidates to derive algebraically formulae that may be familiar to some. It was 

specifically set using this form as the better known version with sin 2𝜃 is not helpful in part (b). 

Many fully correct solutions were seen where candidates found the time for the whole flight, or 

sometimes where candidates doubled the time needed to reach the highest point. Sometimes 

candidates did not introduce the factor of 2 until very late and without explanation, so the final E mark 

was lost, as the final result was a given answer. 
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Question 15 (b)  

Candidates who used the equation 𝑣2 = 𝑢2 + 2𝑎𝑠 with 𝑣 = 0 often found a correct expression for the 

maximum height. Candidates who found the time to the top first and then tried to use it in 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 

often struggled to combine the terms to get the simplified answer. 

A method mark was given for comparing their expression for maximum height with the given range as 

long as the expression for height did not contain 𝑡.  

Some candidates struggled to simplify the resulting equation to a simple equation for tan 𝜃 and 

occasionally the final mark was lost by candidates who reached tan 𝜃 = 4 where their final answer was 

not a correct inequality. 
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