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General Marking Guidance 

   

• All candidates must receive the same treatment.  Examiners must mark the first 

candidate in exactly the same way as they mark the last. 

• Mark schemes should be applied positively. Candidates must be rewarded for 

what they have shown they can do rather than penalised for omissions. 

• Examiners should mark according to the mark scheme not according to their 

perception of where the grade boundaries may lie. 

• There is no ceiling on achievement. All marks on the mark scheme should be 

used appropriately. 

• All the marks on the mark scheme are designed to be awarded. Examiners 

should always award full marks if deserved, i.e. if the answer matches the mark 

scheme.  Examiners should also be prepared to award zero marks if the 

candidate’s response is not worthy of credit according to the mark scheme. 

• Where some judgement is required, mark schemes will provide the principles by 

which marks will be awarded and exemplification may be limited. 

• When examiners are in doubt regarding the application of the mark scheme to a 

candidate’s response, the team leader must be consulted. 

• Crossed out work should be marked UNLESS the candidate has replaced it with 

an alternative response. 
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EDEXCEL IAL MATHEMATICS 
 

General Instructions for Marking 
 

 
1. The total number of marks for the paper is 75. 

 

2. The Edexcel Mathematics mark schemes use the following types of marks: 
 

• M marks: Method marks are awarded for ‘knowing a method and 

attempting to apply it’, unless otherwise indicated. 

• A marks: Accuracy marks can only be awarded if the relevant method (M) 

marks have been earned. 

• B marks are unconditional accuracy marks (independent of M marks) 

• Marks should not be subdivided. 

 

3. Abbreviations 
 

These are some of the traditional marking abbreviations that will appear in 
the mark schemes and can be used if you are using the annotation facility 
on ePEN. 

• bod – benefit of doubt 

• ft – follow through 

• the symbol     will be used for correct ft 

• cao – correct answer only  

• cso   - correct solution only. There must be no errors in this part of the 

question to obtain this mark 

• isw – ignore subsequent working 

• awrt – answers which round to 

• SC: special case 

• oe – or equivalent (and appropriate) 

• d… or dep – dependent 

• indep – independent 

• dp decimal places 

• sf significant figures 

•  The answer is printed on the paper  or ag- answer given 

•       or d… The second mark is dependent on gaining the first mark 
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4. All A marks are ‘correct answer only’ (cao.), unless shown, for example, 
as A1 ft to indicate that previous wrong working is to be followed through. 

After a misread however, the subsequent A marks affected are treated as 
A ft, but manifestly absurd answers should never be awarded A marks. 

 
5. For misreading which does not alter the character of a question or 

materially simplify it, deduct two from any A or B marks gained, in that 

part of the question affected. If you are using the annotation facility on 
ePEN, indicate this action by ‘MR’ in the body of the script. 

 
6. If a candidate makes more than one attempt at any question: 

• If all but one attempt is crossed out, mark the attempt which is 

NOT crossed out. 
• If either all attempts are crossed out or none are crossed out, mark 

all the attempts and score the highest single attempt. 
 

7. Ignore wrong working or incorrect statements following a correct answer. 
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General Principles for Pure Mathematics Marking 

(NB specific mark schemes may sometimes override these general principles) 
 
Method mark for solving 3 term quadratic: 

1. Factorisation 

 cpqqxpxcbxx =++=++ where),)(()( 2
,   leading to x = … 

 amncpqqnxpmxcbxax ==++=++ andwhere),)(()( 2
,   leading to x = … 

 
2. Formula 

 Attempt to use correct formula (with values for a, b and c). 
 
3. Completing the square 

 Solving 02 =++ cbxx :     
2

2( ) , 0bx q c q    ,     leading to x = … 

 
Method marks for differentiation and integration: 

1. Differentiation 

 Power of at least one term decreased by 1. (
1−→ nn xx ) 

 

2. Integration 

 Power of at least one term increased by 1. (
1+→ nn xx ) 

 
Use of a formula 
Where a method involves using a formula that has been learnt, the advice 

given in recent examiners’ reports is that the formula should be quoted first. 
 

Normal marking procedure is as follows: 
 
Method mark for quoting a correct formula and attempting to use it, even if 

there are small mistakes in the substitution of values. 
Where the formula is not quoted, the method mark can be gained by 

implication from correct working with values, but may be lost if there is any 
mistake in the working. 
 

Exact answers 
Examiners’ reports have emphasised that where, for example, an exact 

answer is asked for, or working with surds is clearly required, marks will 
normally be lost if the candidate resorts to using rounded decimals. 

 
Answers without working 
The rubric says that these may not gain full credit. Individual mark schemes will 

give details of what happens in particular cases. General policy is that if it could 
be done “in your head”, detailed working would not be required. Most candidates 

do show working, but there are occasional awkward cases and if the mark 
scheme does not cover this, please contact your team leader for advice. 
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Question 
Number 

Scheme Marks    

1.  

 
B1 
 
M1  
 
A1 

 
One correct set a, b & c 

 
Two correct rows 

 
Fully correct + statement 

a b c abc 

  1 10 4 40 
2 6 7 84 
3 2 10 60 
All values of abc are multiples of 4                    

 
 
 
 

 
 
 
  (3 marks) 

Main method: Numerical solution finding all known solutions 
 
B1: Any correct set of values for a, b and c. You can ignore any attempt at the product abc 

 
M1: Any two fully correct rows including the correct calculations for the products. 
         Condone extra/ incorrect rows 
 
A1: Fully correct. The solution must have 

• the three correct rows with correct calculations for abc 
• any extra (or incorrect) rows must be deleted or somehow excluded 
• a minimal statement showing that they are aware that 40, 84 and 60 are multiples of 4. E.g they are all 

divisible by 4, use of a tick , prove, QED, calculations such as 40 10
4
= . They can be divided by 4 (on 

its own) is insufficient without further clarification such as ''to give whole numbers''   

• no incorrect calculations. E.g if their attempt to prove that 60 being a multiple of 4 includes 60 16
4
=  

then it is A0  
 
Alt 1: Via deduction 
B1: Either  
                 Solves  a + b + c = 15 with c = 3a + 1 to conclude that 4a + b  = 14 o.e. and states that b is even 
       Or 
                  Uses 3 1c a= +  to state that if a is odd then c is even and if a is even then c is odd  
M1: Attempts to generalise and offers one of the two possibilities for the product abc. 
        Either       
                states then when a is odd, b is even and c is even, therefore abc = odd even even  =  multiple of 4 
        Or     
                states then when a is even, b is even and c is odd, therefore abc = even even odd  =  multiple of 4 
A1: Fully correct. The solution must have 

• the two possible ''calculations'' for abc.  
• no incorrect ''calculations''. E.g. if they state that  even even is a multiple of 4 because 22 2 4n n n =  it 

is A0. It must be along the lines of 2 2 4m n mn = with different variables. 
 
You may see a hybrid solution that can be marked along similar lines. Mark positively.  
If you see a tabular solution and one via deduction, award marks for the better one. 
Please use review if you are uncertain. 
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Question 
Number 

Scheme Marks    

2.(a) 
2 3 4

2 , 4, 33u u u= = − =  M1, A1, A1 

   
  (3) 

  (b) 

100

1

233 3 4 3
3r

r

u

=

 =  + + − + 
   M1 

                                                 = 8 A1 
  (2) 
   
  (5 marks) 

(a)  

M1:   Attempts to use the iteration formula seen at least once. E.g. Award for 1 1

42 ...
3

u
+
= − =   

          May be implied by  

• either a correct value assigned to the correct term. Condone 2
3 as 0.67 for 2u  

• or a correct follow through value. So if 2

2
3

u = −  then 3

42 2
3

u = −
−

 or 8 would score the mark 

          It must be a correct method. Watch for correct values attached to the wrong term  

           E.g 2 3 4

4 4 42 , 2 , 22 3 4u u u= − = − = −  does achieve 2
3 but it is M0. It is assigned to 3u  

A1:   Any correct value assigned to the correct term. Either  2

2
3u =  (but condone as 0.67) 3 4u = −  or 4 3u =  

A1:  All 3 values correct and labelled:  2 3

2 , 43u u= = −  AND 4 3u = . May be awarded from part (b) 

                    
(b) 
M1: Establishes a correct method to find the sum of 100 terms. 
        Amongst other correct methods are; 

         233 3 '' '' '' 4 '' 3
3

 
 + + − + 
 

 

 

         2 234 3 '' '' '' 4 '' '' '' '' 4 ''
3 3

 
 + + − − − − 
 

 

          You may see listing but this cannot score the marks unless all terms are present or the correct result is 
 given. 
          An incorrect part (a)  is unlikely to score any marks as it is unlikely to be repeating every 3 terms 
 
A1: 8. This alone scores both marks following a correct (a), as long as there is no incorrect method. 
 
 
 
 
  

PMT
Mathematics · 2023 · Oct/Nov · Paper 2 · MS



                                             

 
 

Question 
Number 

Scheme Marks    

                                 2 tan 3sin 0+ =    

3 (a)  States or uses sin sintan 2 3sin 0cos cos
 

 
 

= → + =   M1 

 ( )sin 2 3cos 0+ =    
                                                 2 3cos 0+ =  dM1 

                                                  2cos = = awrt 132 or awrt 2283−       A1 

                                              2cos = = awrt 131 8 and awrt 228 23−     . .  A1 

                                               sin 0 180 360=  =    ,  B1 

  (5) 
   (b)                                Sets        2 40 their 131.8 ...x x+  =  =                      M1 

                                                       awrt 45.9x =   A1 
  (2) 
  (7 marks) 

(a) Condone a lack of a degrees symbol throughout.  
       Condone solutions that drop  ’s in parts of the working 

M1: States sintan cos





= or attempts to use sintan cos





=  in the given equation. Condone slips in coefficients. 

dM1: Attempts to use sintan cos





=  o.e., cross multiplies and either factorises or cancels to form a linear 

 equation in cos  

A1:  Achieves 2cos = 3− and finds one correct   value to the nearest degree.  

        Condone radian solutions for this mark so allow awrt 2.3(0) or awrt 3.98 following 2cos = 3−  

A1: Achieves 2cos = 3− and finds both   values in degrees correct to one dp.  

      Any extra values in the range (for 2cos = 3− ) is A0 

B1: Achieves sin 0= followed by 180 360=   ,   Condone 0 appearing as a solution 
(b) Condone a lack of a degrees symbol 
M1: Sets 2 40 their 131.8x+  = and proceeds to a value for x.   

        Look for correct order of operations so ''131.8 '' 402 40 ''131.8 ''
2

x x
  

+  =   =  

         There may be multiple attempts, which can be ignored for this mark 
        Follow through on their smallest value (must be greater than 40 ), from part (a)  
A1: awrt 45.9x =  following a correct equation. Do not accept multiple solutions here                 
 
 
 
 
........................................................................................................................................................................ 
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Note that there are many parallel solutions in part (a) that can be marked similarly. 
 
 
Alt I 
Using sin tan cos=    o.e 

( )2tan 3tan cos 0 tan 2 3cos 0+ =  + =      
In this case the B1 mark is for achieving tan 0 180 360=  =  ,    Condone 0 appearing as a solution. 
Alt II 
Multiplying throughout by sin  and using 2 2sin cos 1+ =   eventually leads to a cubic cos which  has 

roots of 2cos = 3− and cos = 1 . Allow use of a calculator to solve cubic equations, etc. 

( ) ( )
22sin

2 2

3 2

1 cossin sin2 3sin 0 2 3sin 0 2 3 1 cos 0cos cos cos
23cos 2cos 3cos 2 0 cos cos 13



+ = → + = → + =

→ + − − = → = − = ,

  
  

  

    

 

M1: For sintan cos





=  

dM1: for cos 1 0k k k=  , ,   

A1: For 2cos 3= −   and a solution as in the main scheme 

A1: : For 2cos 3= −   and both solutions as in the main scheme 

B1 Achieves cos 1 =  followed by 180 360=   , . Condone 0 appearing as a solution 
 
Alt III 
Multiplying throughout by cos  and using 2 2sin cos 1+ =   eventually leads to a quartic in sin which has 

roots 5sin 3=   and sin 0=  

( )
2 2 2

2 2 2 4 2

2

2sin 3sin cos 4sin 9sin cos

4sin 9sin 1 sin 9sin 5sin 0

5sin sin 09

SQUARING

     

    

 

= − → =

→ = − → − =

→ = =,

 

M1: For sintan cos





=  

dM1: For 2sin k=  or sin 1 0k k k=  , ,   

A1: For 5sin 3= , 5sin 3= −  or 2 5sin 9=   and a correct solution as in the main scheme 

A1: For 5sin 3= , 5sin 3= −  or 2 5sin 9=   and both solutions (only) in the main scheme 

B1: Achieves sin 0= followed by 180 360=   ,   Condone 0 appearing as a solution 
............................................................................................................................................................................ 
 The solution must be obtained from correct working.  
 Calculator solutions like 2 tan 3sin 0+ =   =131 8 and 228 2  . . score no marks in (a) 
 Even the solution 180 360=   ,  cannot score the B1 mark if it is not preceded by sin 0=  or tan 0=  
(b) is hence or otherwise so must follow their solution in (a) or be a restart. 
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Question 
Number 

Scheme Marks    

                                      3 2f ( ) 4 29x x ax x b= + − +   

4.(a) Sets 
1f 02

 − = → 
 

 
3 21 1 14 29 0

2 2 2
a b

     
 − +  − −  − + =     
     

  M1 

                                                        1 14 04 a b + + =   4 56a b+ = − * A1* 

  (2) 
 (b) Sets ( )f 2 25= − →  3 24 2 2 29 2 25a b +  −  + = −  M1 

                                                                    4 1a b+ =  A1 
  (2) 

  (c)  (i) Solves 4 56a b+ = −  with their 4 1 ..., ...a b a b+ =  = =  M1 
 4, 15a b= = −   A1 

 (ii) ( )( )3 224 4 29 15 2 1 2 15x x x x x x+ − − = + + −  M1, A1  

                                       ( )( )( )2 1 2 5 3x x x= + − +                                  cso A1 
   (5) 

  (9 marks) 
(a) 

M1: Attempts to set 
1f 02

 − = → 
 

 equation in a and b   Condone slips (e.g. on signs) but 
1f 02

  = 
 

 is M0. 

        Score when you see embedded values within the equation or two correct terms on the lhs of the equation. 
         
A1*:  Completes proof with at least one intermediate simplified and correct line such as                 

1 14 04 a b+ + = . Simplifying each term is sufficient  1 1 29 02 4 2a b− + + + = . Any incorrect lines written 

after the start of their ‘proof’ should be scored A0* 
............................................................................................................................................................................. 
 Solutions where the = 0 is implied but not stated should be awarded M1 A0* 

         E.g.  
1f 2

 − = 
 

3 21 1 1 14 29 14
2 2 2 4

a b a b
     

 − +  − −  − + = + +     
     

. So 1 14 4 56
4

a b a b+ = −  + = −  

................................................................................................................................................................................ 
(b) 
M1: Attempts to set  ( )f 2 25= − → equation in a and b   Condone slips, e.g sign slips or setting ( )f 2 25=                       

Setting ( )f 2 25− = −  is not a slip and should be marked M0. 

A1: 4 1a b+ =  or other simplified equivalent such as 
1 1 0
4 4

a b+ − = . The constant terms must be collected.   

Note that this is not a given answer so allow recovery.   
 
(c)(i) 
M1: Attempts to solve 4 56a b+ = −  (allowing for slips) with their 4 1 ..., ...a b a b+ =  = =  
        Award as long as values appear for both a and b,  so allow these just written down (say from a calculator) 
        There is no need  their calculations   
 
A1: Both values correct: 4, 15a b= = − . Both just written down without working scores M1 A1 provided (b) is 

correct 
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(c)(ii) 
M1: Attempt to divide or factorise out ( )2 1x +  from their 3 24 4 29 15x x x+ − − or multiple thereof 

      For factorisation look for correct first and last terms E.g. ( )( )3 224 '' '' 29 '' '' 2 1 2 '' ''x a x x b x x kx b+ − + = + +   

      For division look for a quadratic quotient of the form 22x px q+ + with some ''correct'' work to find the     
term in x for example. Condone sign slip when attempting to find p  

A1: Correct quadratic factor 
2

2 15x x+ −   
A1: cso ( )( )( )2 1 2 5 3x x x+ − + . Note that M1, A1 must have been awarded and the full product must be seen. It 
is not acceptable to see just the factors    
.............................................................................................................................................................................. 
The question states ''Hence'' so there is an expectation that they use the factor of ( )2 1x +  which is given. 

Solutions that just state ( )( )( )3 24 4 29 15 2 1 2 5 3x x x x x x+ − − = + − + score M0 and therefore A0 A0 
If they wish to start with another factor they must prove it is a factor first. 
E.g. ( ) ( )f 3 4 27 4 9 29 3 15 0 3x− = − +  − − − =  + is a factor followed by division by ( )3x +  
............................................................................................................................................................................ 
Tabular or methods of division may be seen in (a) and (b). The question does not demand use of the factor or 
remainder theorem so these methods should be rewarded. 
The M1 would be scored for a full attempt and A1 for a correct answer or proof. 
If you cannot see what they are doing and find it hard to award, then put in review please 
Example of a tabular version for (a):  
( )2 1x +  is a factor of 3 2f ( ) 4 29x x ax x b= + − +  
 
 
 
 
 
 
 
           Then states that ( )2 29 2 2b a− − + =   
Example of a long division method for (b).  
When 3 2f ( ) 4 29x x ax x b= + − + is divided by ( )2x − the remainder is 25−  

( )

( )

2

3 2

3 2

2

2

4 ( 8) (2 13)

2 4 29

4 8

( 8) 29

( 8) 2 16

(2 13)
(2 13) 4 26

4 26

x a x a

x x ax x b

x x

a x x

a x a x

a x b

a x a

b a

+ + + −

− + − +

−

+ −

+ − +

− +

− + − +

+ −

  

 
Remainder is 25−  so 4 26 25 4 1b a b a+ − = −  + =    
 

 2
2x  ( )29 2b x− −  b  

 2x  
3

4x  ( ) 2
2 29 2b x− −  2bx  

1 
2

2x  ( )29 2b x− −  b  
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Question 
Number 

Scheme Marks    

5. (i) 3 70 log3 log70
a

a=  =  M1 

                  log 70 3.867
log3

a = =  A1  

  (2) 
       (ii)                    

3

3 3 34 log 81 or 3log logb b= =   or 3 3 3log 5 log 5 logb b= +            B1 

                             3

3 3 3 34 3log log 5 log 81 log 5b b b b+ =  =  M1 

                                                            
3

81b
2

5 b= ...b =  dM1 

                                                              5
81

b =  A1 

  (4) 
  (6 marks) 
   

This question demands working from the candidates so answers cannot appear without appropriate methods  
(i) 
M1: Takes (the same) log of both sides and uses the power law.  
        Alternatively writes 3log 70a =  with the correct base.      But log70a = is M0 
A1: CSO. 3.867 following a suitable intermediate line. This is not awrt but isw after sight of 3.867 
       Cannot be achieved via Trial and Improvement  
 
(ii) Note that this was marked M1 A1 dM1 A1. It is now being marked B1 M1 dM1 A1 
B1: One correct log law used on a term of the initial equation.  
        Can be achieved without the bases being present 
        Look for 3

3 3 34 log 81 or 3log logb b= =  or 3 3 3log 5 log 5 logb b= +  
M1: Correctly combines two terms of the initial equation to form a log equation of the correct form 
 3 3log ... log ...=   or   3log ... 4=  . 

        Possible answers are;  3

3 3log 81 log 5b b= ,         2

3 3log 81 log 5b = ,        
3

3log 4
5
b

b

 
  = −
 
 

 

        For this mark you can condone a slip on the sign of the 4. 

        E.g. 
3

3

3 3 3 3 34 3log log 5 log log 5 4 log 4
5
b

b b b b
b

+ =  − =  =  

dM1: Removes the logs correctly and proceeds to a value for b using a correct method.  

          Must follow M1 and an equation of the form 3 3log ... log ...=   or   3log ... 4=   

A1: 5
81

b = or exact equivalent such as 
1 5
9

b = . The negative (and 0) solution, if found, must be discarded. 

............................................................................................................................................................................... 
Correct answer from incorrect working: Watch for solutions like the following 

 3 3
3 3 3 3 3 3

3

log 5 5 54 3log log 5 4 log 5 log 4 81
81log

b b
b b b b b

b b
+ =  = −  =  =  =  

Score B1 M0 dM0 A0  
................................................................................................................................................................................ 
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Question 
Number 

Scheme Marks    

6. (a) Identifies h = 3 B1 

 Area = ( ) 
3 0 0 2 1.52 2.74 3.12 3.08
2

+ + + + +   M1 

           = 31.38 m2 A1 
  (3) 

       (b)       Calculates  ''31.38'' 1.5 60    M1 
           = awrt 2800 m3 A1 
  (2) 

       (c) Underestimate with valid reason, e.g. area of trapezia are smaller than cross 
sectional area  B1 

   (1) 
  (6 marks) 

(a) 

B1: Identifies h = 3. This may be stated or implied by the sight of ( ) .... 2 ... ... ...
2

+ + +
3  

M1: Correct method of finding area using the trapezium rule. The form of the rule is given so look for the form 

( ) 
3 0 0 2 1.52 2.74 3.12 3.08
2

+ + + + + but you can condone slips on the digits of the heights, e.g 3.21 for 

3.12. You may not see the zeros or the trailing   which is fine.   The bracketing may be hard to decipher 

but the correct answer implies the method. If they state another value of h e.g. 15 2.5
6
=  then look for   

( ) 
2.5 0 0 2 1.52 2.74 3.12 3.08
2

+ + + + + condoning slips. If h is not stated, then this mark can be implied by   

( ) 
... 0 0 2 1.52 2.74 3.12 3.08
2

+ + + + + condoning slips. 

        Condone an attempt using two triangles and three trapezia. Use the same criteria for this award. The area 
of any triangle and the area of any trapezium must be found from a correct formula. 

A1: Accept 31.38 or awrt  31.4 (m2) following correct expression for area.  

        Units are not necessary. The exact fractional answer is 1569
50

 is also acceptable 

As the area is below the axis, a minority of candidates are taking h or the y values to be negative. This is 
fine for the first two marks and all three marks provided the modulus is taken. 

(b) 
M1: Attempts their (a) 1.560 or equivalent such as their (a) 90 
A1: AWRT 2800 m3  Units are not necessary 
(c) 
B1: States underestimate AND gives a valid reason.  
       The reason, in almost all cases, should explicitly compare the area of the trapezia with the shaded area. 
       All reasons must make some reference to ‘trapezia’ or ‘area of a trapezium’  
       The Figure could be used to explain their reasoning so look carefully at what the candidate states 

Condone ‘the trapezia are smaller than the cross section’ 
                       ‘the bottom lines of the trapezia are above the curve’   
                       ‘the curve is above the lines of the trapezia’  (remember the y axis is pointing down)   
       Do not accept any reference to convex or concave without further clarification.  
       Merely stating '' the area we get from the trapezium rule is less than the shaded area'' is too vague. There 

needs to be some explanation of why it is an underestimate, not just the fact that it is. 
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(a)  This is a given answer so be careful of students who work backwards.  

B1:  States or implies that gradient XN = 2
5

− o.e such as 0.4−   

        This cannot be scored from candidates who show you they are just working back from the given answer. 
 

M1:  Uses ( )4, 3−  with a gradient of 2
5

 o.e. to form equation of XN 

          E.g 
( )32

5 4
y

x

− −
 =

−
. If the form y mx c= +  is used look for 23 4

5
c

 − =   + 
 

 leading to c = .... 

 
A1*: Shows sufficient working and proceeds to  2 5 7 0x y+ + = . There should be one correct line                            

showing working between  ( )23 4
5

y x+ = − −  and 2 5 7 0x y+ + = , for example 5 15 2 8y x+ = − +  

            If  y mx c= + is used expect to see 7 2 7and
5 5 5

c y x= − = − − before 2 5 7 0x y+ + = .  

         Note that this is a given answer so there cannot be incorrect work used leading to this answer.  
 
(b)(i)          

M1: Attempts to solve 2 5 7 0x y+ + =  and 5 55
2 2

y x= −  leading to ..., ...x y= =  

        Allow the values to be just written down, for example via use of a calculator 
 
A1:  ( )9, 5N = − which may be written 9, 5x y= = −  
 
  

Question 
Number 

Scheme Marks    

7(a)  States or implies that gradient XN = 2
5

−   B1 

 
Uses ( )4, 3−  with a gradient of 2

5
 to form equation of XN                                                                     

( )23 4
5

y x+ = − −  
M1  

                     5 15 2 8 2 5 7 0y x x y+ = − +  + + =    * A1* 
   
  (3) 

 (b) (i) Solves 2 5 7 0x y+ + =  and 5 55 ..., ...
2 2

y x x y= −  = =  M1 

                ( )9, 5N = −   A1 

 (ii)  Attempts ( ) ( )2 2''9 '' 4 '' 5 '' 3− + − +    M1 

 
    Correct form of equation E.g. 
( ) ( ) ( ) ( )2 2 2 24 3 ''9 '' 4 '' 5 '' 3x y− + + = − + − +        M1 

       ( ) ( )2 24 3 29x y− + + =  A1 
  (5) 
  (8 marks) 
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(b)(ii) 
M1: Attempts radius or radius 2. Condone slips on lhs, for example ( ) ( )2 2''9 '' 4 '' 5 '' 3r or d = − + − +  
        You must see an attempt to take the difference for both components before each are squared.  
 
M1: Correct form of equation E.g. ( ) ( ) 22 24 3 '' ''x y r− + + =        

           Look for ( ) ( ) ( ) ( )2 2 2 24 3 ''9 '' 4 '' 5 '' 3x y− + + = − + − +  
            Condone for this mark a slip on one of the components when finding their r 2  
 
A1: ( ) ( )2 24 3 29x y− + + =  or exact equivalent. The constant terms must be collected and not 25 4+    
ISW after a correct answer.  
 
Alt (b)(ii) 
Note that an alternative version is 2 2 8 6 4 0x y x y+ − + − = . It is possible to proceed using this alternative 
version of the formula for a circle 
 
M1: States equation of circle is 2 2 8 6 0x y x y c+ − + + =  
 
M1: Substitutes their ( )9, 5N = − into 2 2 8 6 0x y x y c+ − + + =  o.e. and finds ''c'' 
 
A1: 2 2 8 6 4 0x y x y+ − + − = o.e. 
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Question 
Number 

Scheme Marks    

8. (a) Uses  10

10360 2 9 4 3602S a=   +  =  M1 

 2 36 72 18a a + =  =  A1 
  (2) 

  (b)                              Uses ( ) 2146 2 ''18'' 1 4 21462n

n
S n=   + −  =  M1 

                                                       16 2 2146n n + =   

                                                      2 8 1073 0n n + − =    * A1* 
 

      (c)  
 (2) 
(i) States  29 B1 
  
(ii) Attempts ''18'' (''29'' 1) 4 130+ −  =   M1, A1 
  
 (3) 
 (7 marks) 

(a) 

M1: Uses 10 360S =  with a correct formula to set up a linear equation in ''a''. E.g.  
10 2 9 4 3602 a +  =  

        Alternatively uses the sum of all 10 terms                             
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )4 8 12 16 20 24 28 32 36 360a a a a a a a a a a+ + + + + + + + + + + + + + + + + + =    

A1: 18a = following a correct equation 
(b) 

M1: Attempts to use ( ) 2146 2 ''18'' 1 4 21462n

n
S n=   + −  =  following through on their value of ''a'' 

A1*: Proceeds to 2 8 1073 0n n+ − = showing sufficient working, which in most circumstances should be 
regarded as one correct simplified intermediate line. (See main scheme) 
 
(c)(i) 
B1: States  29.  
       The 37−  if written down must be deleted/crossed out, or the 29 chosen by being ''ringed'' or underlined 
(c)(ii) 
M1: Attempts ( )1 4a n+ −  with their values of a and n. E.g. ''18'' (''29'' 1) 4+ −   

        Alternatively uses  
292146 ''18'' ...2 l l +  =  

A1: Maximum number of seats 130= which may be labelled 130l =  
       This alone scores both marks (but only if they had a = 18 and n =29 earlier)   
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Question 
Number 

Scheme Marks    

 
22 9 13

3
y x x= − +   

9 (a) 
d 4 9
d 3 2
y

x
x x
= −  M1, A1 

 Attempts to solve 
3
2d 27 90d 8 4

y
x x

x
       dM1, A1 

  (4) 

  (b) 
3

2 3 22 29 13 d 6 13 ( )
3 9

x x x x x x c− + = − + +  M1 

 Area = 
93

3 2

0

2 6 13 117
9

x x x
 
 − + =
  

 dM1, A1 

 Substitutes 9x =  into 
d 4 9 d 21
d 3 d 22
y y

x
x xx

 = −  =  
 

 M1  

 Finds where tangent meets x-axis ( )21 1090 40 9
2 21

x x− = −  =   dM1 A1 

  Area of R  = 
93

3 2

0

2 1 1096 13 40 9
9 2 21

x x x
   
 − + −   − 

   

 ddM1 

                     = 1600 857117
21 21

− =  A1 

  (8) 
  (12 marks) 

 
There are no marks for integrating in part (a) or differentiating in (b). This is a problem-solving question 
and candidates should be awarded these marks only for work in the correct part.  
(a) 

M1: Attempts d
d
y

x
with one index correct. Allow for 2 1x x→  or 

1
2

x x
−

→  

A1:  
d 4 9
d 3 2
y

x
x x
= −  o.e which may be left un simplified. The LHS is not required  

dM1: Attempts to find where d 0d
y

x
 and proceeds to 

3
2

x k  or 
3

x k  following correct squaring 

          Also allow  d 0d
y

x
and proceeds to 

3
2

x k but also condone d 0d
y

x
= leading to 

3
2

x k=   

           If a candidate has a correct derivative, then condone 
4 9 9...0 ...3 42

x x
x

−   where ... is =, > or    

A1: States 9
4x  or 9

4x   o.e. following the award of both M’s. Do not accept other ranges such as x < 0 
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(b) 

M1: Attempts to integrate 
22 9 13

3
x x− + scored for increasing a correct index by 1 which could include 

13 13x→  
 
dM1: Uses limits of 9 (and 0) either way around and finds area under curve between 0 and 9.  
          It is dependent upon the previous M mark. Award when values are embedded 
 
A1:  Achieves 117 as the area under the curve between 0 and 9.  
         Be careful when awarding this mark as sight of 117 does not necessarily merit this award 

         You must see M1 and dM1 and have correct integration. Allow for 
93

3 2

0

2 6 13 117
9

x x x
 
 − + =
  

 

         The use of a calculator to integrate is not allowed 
 
M1: Attempts the gradient of the tangent.  

Substitutes 9x = into their d
d
y

x
(from part a or restarted) which must have one index correct.  

A correct value (or follow through value) can imply this method only if there is a d
d
y

x
 . It cannot be        

awarded if there is not a calculation for d
d
y

x
 in the question  

dM1: Correct method of finding where tangent meets the x-axis. Dependent upon previous M 
          For this to be awarded you must see all elements or their equivalent. E.g. 

• Substitution of 9x = into their d
d
y

x
(from part a or restarted) which must have one index correct 

• use of (9, 40) with their d
d
y

x
to form the equation of the tangent at P 

• substitution of 0y =  into their correctly found tangent to find where tangent crosses x-axis 

A1: Correct value 109
21

x =  

ddM1: Complete method of finding the area of R. This is dependent upon all previous M's  
           It is usually scored for the area under the curve between 0 and 9  the area of the triangle. 
           The area of the triangle may be attempted by integration. Look for a correct attempt at the   method for 
the equation of a tangent, integrated to a form 

2
x x+   with limits of the x intercept of their tangent and 9 

A1: Area R = 857
21

 

 
............................................................................................................................................................................... 
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Note that there are other ways in which the area could be attempted. Look carefully at their attempt please. 
 
 
ALT I: (Area under curve between 0 and x intercept) +( Area between curve and line between x intercept and 9) 
 

E.g.   

109 9
21 2 2

1090
21

2 2 21 1099 13 d 9 13 d
3 3 2 2

x x x x x x x
   − + + − + − −   
      

M1: As the main method. Attempts to integrate 
22 9 13

3
x x− + , scored for increasing a correct index by 1  

dM1: As main method with same dependency. In this case it would be for applying the limits 0 to k and k to 9 

to the integrated 
22 9 13

3
x x− +  

A1: Implied by correct final answer 
M1, dM1, A1: As main method 

ddM1: 

109'' '' 9
21 2 2

1090 '' ''
21

2 2 21 1099 13 d 9 13 '' '' d
3 3 2 2

x x x x x x x
   − + + − + − −   
      

  Complete method of finding the area of R. This is dependent upon all previous M's. See main scheme
 for general principles for awarding this mark.   
 

A1: Area R = 857
21

 

 
 
ALT II: (Area between curve and line between 0 and 9) - ( Area of triangle under axis) 
 

E.g.   
9

2

0

2 21 109 1 109 1099 13 d
3 2 2 2 2 21

x x x x
   − + − − −     
     

M1: As the main method. Attempts to integrate 
22 9 13

3
x x− + , scored for increasing a correct index by 1  

dM1: As main method with same dependency. Look for applying the limits 0 and 9 to the integrated 
22 9 13

3
x x− +  

A1: Area between curve and line, between 0 and 9, is  729
4

  

M1, dM1, A1: As main method 

ddM1: 
9

2

0

2 21 109 1 109 1099 13 '' '' d '' '' '' ''
3 2 2 2 2 21

x x x x
   − + − − −     
     

 Complete method of finding the area of R. This is dependent upon all previous M's.  See main scheme
 for general principles for awarding this mark.   

  

A1: Area R = 857
21
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Question 
Number 

Scheme Marks    

10.(i)(a)  ( )63 2x+   

  Any correct form for any term of   ( )6 5 1

1C 3 2x  or   ( )6 4 2

2C 3 2x or ( )6 2 4

4C 3 2x        M1 

 Any two correct:  t(2) = ( )5 16 3 2x  , t(3) = ( )4 215 3 2x   t(5) = ( )2 415 3 2x                                                        A1 
  All 3 terms correct  2nd term = 2916x, 3rd term= 4860x2 , 5th term=2160x4                                                                           A1 
  (3) 

      (b)     Method using consecutive terms of a GP e.g 
4 2

2
2160 4860

29164860
x x

xx
=   M1 

                                                  ... ...x =   dM1 

                                                                                15
4

x =  A1 

  (3) 

 (ii)  (a)                         Attempts to use  
28 sin

1 5 1 2cos
a

S
r

=  =
− −




  M1 

                                                               
28 1 cos

5 1 2cos
−

 =
−




 dM1 

                                                              28 16cos 5 5cos − = −    

                                                                    25cos 16cos 3 0 + = −   A1* 
  (3) 

   (b) Solves 2 15cos 16cos 3 0 cos
5

+ =  = −    B1 

 Attempts 
2

2 1 1sin 2cos 1 2
5 5

ar
  =  = −       

   M1 

                                                   48
125

=  A1 

  (3) 
  (12 marks) 

(i) (a) 
 
M1: For an attempt at using the binomial expansion to find one of the required terms.     
         Condone the omission of the brackets on the 2x terms. Allow using combination notation. 
         Don't be concerned over any labelling (2nd term). May be awarded from a full expansion               
 
A1: Any two correct terms, simplified or not.  The 

6

2C  must now be numerical.  
         Don't be concerned by labelling and accept as part of a large list or expansion 
 
A1: All three terms correct and simplified.  
       They may be part of a larger or complete expansion, which is fine. Look for the 2nd , 3rd and 5th terms 
       Accept the 3 terms with +'s between. So accept for example 2 42916 4860 2160x x x+ +  

Note that the expansion can be done by ( )
6

66 23 2 3 1
3

x x
 + = + 
 

The unsimplified versions of the terms are:                                                

t (2) = 
6 23 6

3
x

 
  

 
      t(3) = 

2
6 6 5 23

2 3
x

  
  

 
  and t(5) = 

4
6 6 5 4 3 23

4 3 2 1 3
x

    
  

    
 

PMT
Mathematics · 2023 · Oct/Nov · Paper 2 · MS



                                             

 
 

(i)(b) 
M1: Uses the fact that the 2nd, 3rd and 5th terms of their binomial expansion in (a) are consecutive terms of a 

GP to set up an equation in x.  
        There are a few ways in which the equation could be set up so look carefully at what is written. 

          The most common ways are 
4 2

2
''2160 ''4860

''2916 ''8
'' ''
''''4 60

x x

xx
= ,  

2

4 2
'

''4860 ''2916 ''
''2 '

''
4'160 ' 8 0' '6

x x

x x
= and   

 
2

4 2'''' ''''4860''2160 ''4860
''2916 ''

x
x x

x
=  . Condone slips e.g. 2196 for 2916  

         The candidates must be using what they believe are the 2nd, 3rd and 5th terms of the binomial expansion  
and not the 2nd, 3rd or 4th or any other combination. 

         If a list is given it must be the 2nd, 3rd and 5th terms in 2 3 4 ....a bx cx dx ex+ + + + +  where , , , 0a b c d    
         
dM1: It is dependent upon the first M and having the correct index on the powers of x.  
           It is for proceeding to an equation of the form ... ...x =  

A1: 15
4

x =  or exact equivalent. Condone an extra 0x =   

......................................................................................................................................................................... 
If there are unlabelled/mislabelled terms in (a) that are used in (b) and you feel that they deserve more credit 
than that afforded by the scheme, please use review. A common error is described below.       
It seems that some candidates are finding the terms in 2 3,x x  and 5

x in (i) (a) and (b). We will treat as a SC only 
when appearing in both parts. FYI: These are 2 34860 , 4320x x and 5576x . These values would score M1 in 
(i)(a) for the 2

x term and potentially M1, dM1 (when proceeding to ...x =...) in (i)(b) 
........................................................................................................................................................................... 
(ii)(a) Allow use of a different parameter, e.g. x   

 M1: Attempts to use  
28 sin

1 5 1 2cos
a

S
r

=  =
− −




  Condone slips only. The formula must be correct 

 
dM1: Uses the identity 2 2sin 1 cos= −  to form an equation in just cos  
 
A1*: Completes proof with sufficient working.  

Condone one slip in notation. E.g. 2 2sin sin   cos cos  but the final line must be correct and 
include the  = 0  

(ii)(b) 

B1: States or uses 1cos
5

=  

M1: Attempts 
22 1 1sin 2cos 1 '' '' 2 '' ''

5 5
ar

  =  = −    
  

   

        Alternatively finds the value of    from their  1cos
5

= and uses this in 2sin 2cosar =    

A1: 48
125

or exact equivalent. Eg. 0.384.  

         It cannot be scored by rounding a non exact answer or from a decimal value of   

         So, for example, answers of 48
125

achieved using a value of =  78.46….. don't score the final A1 
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