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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 candidateȇs 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 candidateȇs response, the team leader must 
be consulted. 

• Crossed out work should be marked UNLESS the candidate has 

replaced it with an alternative response. 

 



EDEXCEL GCE 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 Ȇknowing a method and attempting to 
apply itȇ, 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. 

• 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) 

• dep – dependent 

• indep – independent 

• dp decimal places 

• sf significant figures 

•  The answer is printed on the paper 

•     The second mark is dependent on gaining the first mark 

 

4. 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. 

 

5. Where a candidate has made multiple responses and indicates which response 

they wish to submit, examiners should mark this response.  



If there are several attempts at a question which have not been crossed out, 

examiners should mark the final answer which is the answer that is the most 

complete.  

 

6. Ignore wrong working or incorrect statements following a correct answer. 

 

7. Mark schemes will firstly show the solution judged to be the most common 

response expected from candidates. Where appropriate, alternatives 

answers are provided in the notes. If examiners are not sure if an answer is 

acceptable, they will check the mark scheme to see if an alternative answer is 

given for the method used.  

 

  



Question Scheme Marks AOs 

1(a) ܾଶ = ܽଶሺͳ − ݁ଵଶሻ ⇒ Ͷ = ͳ͸ሺͳ − ݁ଵଶሻ ⇒ ݁ଵଶ =. ..  M1 1.1b ݁ଵଶ = ଷସ or ݁ଵ = √ଷଶ   A1 1.1b 

E.g. ܾଶ = ܽଶሺ݁ଶଶ − ͳሻ = ܽଶ ቀ ଵ௘భమ − ͳቁ = ܽଶ ቀସଷ − ͳቁ dM1 2.1 ⇒ ܾଶ = ଵଷ ܽଶ ⇒ ܽଶ = ͵ܾଶ * cso A1* 1.lb 

 (4)  

(b) For the focus of the ellipse ሺݔ =ሻͶ × ' √ଷଶ '  M1 1.1b 

For focus of the hyperbola (x =) ܽ × ' ଶ√ଷ '
 
⇒ ʹ√͵ = ଶ�√ଷ ⇒ ܽ =. . . ሺ=͵ሻ ⇒ ܾଶ = ͳ͵ ܽଶ =. .. M1 3.1a 

௫మଽ − ௬మଷ = ͳ cso A1 2.2a 

 (3)  

(7 marks) 
Notes: 

(a) 
M1: Uses "ܾଶ = ܽଶሺͳ − ݁ଵଶሻ"  with values for a and b to find a value for ݁ଵ or ݁ଵଶ.  They may just 
call it e and will likely use a and b before substituted, which is fine. The formula must be correct but 
allow slips with a and b. 

A1: Correct exact value for ݁ଵ or ݁ଵଶ. Note: allow M1A1 here if the relevant work is seen in (b). 
dM1: Dependent on previous method mark. Uses ݁ଵ × ݁ଶ = ͳ  with their ݁ଵ or ݁ଵଶ to find an 
expression between a and b. May find an expression for ݁ଶሺଶሻ and apply ݁ଵ × ݁ଶ = ͳ directly or may 
first substitute as per scheme. Any full method. 
SC: Allow M0A0dM1A0 if ܾଶ = ܽଶሺͳ − ݁ଵሻ 

and ܾଶ = ܽଶሺ݁ଶ − ͳሻ
 
are used in an otherwise correct 

process.  
A1*: Achieves ܽଶ = ͵ܾଶ with at least one intermediate unsimplified equation in a and b cso 

(b) 
M1: Uses/implies x coordinate of focus for the ellipse is  4 × their ݁ଵ 
M1: For a full process to find values for a and b or their squares. E.g. for focus of hyperbola x = ܽ × their ݁ଶ = �௘భ  sets equal to 4݁ଵ and solves for a then attempting to use ܽଶ = ͵ܾଶ

 to obtain ܾଶሺor ܾሻ. Other methods are possible. 
A1: Deduces the correct equation for the hyperbola. 

 
 
 
 
 
 



Question Scheme Marks AOs 

2(a) ሺ� =ሻͲ.͵ ݊�ݏ ቀଷ଴଺଴ቁ − Ͷ ݏ݋ܿ ቀଷ଴଺଴ቁ + ͳͳ.ͷ = ͺ.ͳ͵ {hours}* B1* 3.4 

  (1)  

(b) Substitutes ݏ�݊ ቀ ௫଺଴ቁ = ଶ௧ଵ+௧మ and ܿݏ݋ ቀ ௫଺଴ቁ = ଵ−௧మଵ+௧మinto H ሺ� =ሻͲ.͵ ( ͳݐʹ + (ଶݐ − Ͷቆͳ − ଶͳݐ + ଶቇݐ + ͳͳ.ͷ 
M1 1.1b 

ሺ� =ሻ Ͳ.͸ݐ − Ͷ + Ͷݐଶ + ͳͳ.ͷሺͳ + ଶሻͳݐ + ଶݐ = ͳͷ.ͷݐଶ + Ͳ.͸ݐ + ͹.ͷͳ + ଶݐ  A1 2.1 

 (2)  

(c) � = ͳͷ.ͷݐଶ + Ͳ.͸ݐ + ͹.ͷͳ + ଶݐ = ͳʹ ⇒ ͵.ͷݐଶ + Ͳ.͸ݐ − Ͷ.ͷ = Ͳ M1 3.4 

⇒ ݐ = −Ͳ.͸ ± √Ͳ. ͸ଶ − Ͷሺ͵.ͷሻሺ−Ͷ.ͷሻ͹=. . . ሺͳ.Ͳͷͳ. . . , −ͳ.ʹʹʹ. . . ሻ⇒ ݔ = ͳʹͲ ݊ܽݐ −ଵ ሺ"ͳ.Ͳͷͳ. . ሻ=. . . ሺͻ͹.ʹͷͶ. . ሻ 

dM1 3.1b 

ݔ = awrt ͻ͹ A1 1.1b 

8th or 9th April A1 3.2a 

 (4)  

(7 marks) 

Notes: 

(a) 
B1*: Uses x = 30 to show that H = 8.13. Accept x = 30 seen substituted followed by 8.13, or x =30 
identified followed by 8.133… before rounding to 8.13. 
(b) 

M1: Uses the correct t-formulae ݏ�݊ ቀ ௫଺଴ቁ = ଶ௧ଵ+௧మandܿݏ݋ ቀ ௫଺଴ቁ = ଵ−௧మଵ+௧మ, attempts to substitute into H. 

A1: Fully correct method, expresses as a single fraction with a denominator of ͳ + ଶݐ
 to achieve � = ଵହ.ହ௧మ+଴.଺௧+଻.ହଵ+௧మ

 
(oe with fractions or accept values for a, b and c stated). 

(c) 
M1: Sets H = 12 (or any inequality in between) and rearranges to form a a quadratic equation for t. 
dM1: Dependent on the previous method mark. Solves the quadratic by any means (accept one 
correct answer for their quadratic if no method shown) and uses this to find a value for x. 
A1: Correct value for ݔ = awrt ͻ͹ or accept 98 following a correct value for t. 
A1: Correct day of the year. Accept 8th or 9th April following awrt 97 from a correct method. 
Note: Question says hence, so answers by graphical methods or trial and improvement are not 
acceptable for full credit. They can score a SC  M0dM0A0B1 for achieving a correct date. 

 
 



Question Scheme Marks AOs 

3 (a) ሺ|ܱܤ| =ሻ√Ͷଶ + ሺʹ݌ሻଶ + ͳଶ ቀ= √ͳ͹ + Ͷ݌ଶቁ B1 1.1b ܿݏ݋ Ͷ ͷ = Ͷ√ͳ͹ + Ͷ݌ଶ ⇒ ݌ =. .. M1 3.1a 

݌ = ±√ͳͷʹ  A1 1.1b 

 (3)  

(b) ܱ⃗⃗⃗⃗ܣ  ⃗ × ⃗⃗ܤܱ ⃗⃗  ⃗ = (ʹ + ݌͸Ͷ−݌ʹ − ͺ) B1 1.1b 

 E.g. Sets (ʹ + ݌͸Ͷ−݌ʹ − ͺ) = (  Ͷߣʹ  ߣ݌−ߣ)
 

and solves to find a value for p M1 3.1a 

 p = 3 only A1 2.2a 

  (3)  

(c) ͳʹ ⃗⃗ܣܱ| ⃗⃗  ⃗ × ⃗⃗ܤܱ ⃗⃗  ⃗| = ͵√ʹ ⇒ ሺʹ + ሻଶ݌ʹ + ሺ−͸ሻଶ + ሺͶ݌ − ͺሻଶ = (͸√ʹ)ଶ
 M1 3.1a 

 
Solves a 3TQ to find a value for p ʹͲ݌ଶ − ͷ͸݌ + ͵ʹ = Ͳ ⇒ ݌ =. .. dM1 1.1b 

݌  = ʹ, Ͷͷ A1 1.1b 

  (3)  

(9 marks) 

Notes: 

(a) 

B1: Correct expression for the magnitude for ܱ⃗⃗ܤ ⃗⃗  ⃗ (may be seen in formula) 

M1: A complete method to find a value for p. E,g, Sets cos 45 = 4/their magnitude of ܱ⃗⃗ܤ ⃗⃗  ⃗ and solves 
to find a value for p. Note this may arise from attempts using dot products, but the same equation is 
reached and a full method to find p is required. 

A1: ݌ = ± √ଵହଶ  

(b) 
B1: Correct vector product, allow if seen anywhere in the question. Alternatively, if method 2 below 
is used, the cross product is not necessary, and this mark may be awarded for a correct equation in p 
from either dot product. 
M1: A complete method to find a value for p. E.g.  
⚫ Set the vector product equal to a multiple of the parallel vector and solves to find a value for p, 



⚫ Attempts dot products of both ܱ⃗⃗⃗⃗ܣ  ⃗ and ܱ⃗⃗ܤ ⃗⃗  ⃗ with (  Ͷ−݌  ʹ), solves and finds an answer from both, 

⚫ Finds cross product of ܱ⃗⃗⃗⃗ܣ  ⃗ × ⃗⃗ܤܱ ⃗⃗  ⃗ with   (  Ͷ−݌  ʹ) and sets at least one coefficient to zero to find p.  

A1cso: A complete argument leading to p = 3 only, which must be consistent with their work. 
Where a method leads to more than one value for p the candidate will need to check which values 
hold and give the answer p = 3 only. No method needs be seen for this but other values must be 
rejected. 

(c) 
M1: A complete method to set up a polynomial in  p. E.g. sets half magnitude of their vector product 
=  ͵√ʹ and reaches a quadratic expression in p. An alternative approach is: ܿݏ݋ ܤܱܣ∠ = ʹ × Ͷ + ʹ × ݌ʹ − ͳ × ͳ√Ͷ + Ͷ + ͳ√ͳ͸ + Ͷ݌ଶ + ͳ = ͹ + Ͷ݌͵√ͳ͹ + Ͷ݌ଶ 

⇒ ͵√ʹ = ͳʹܱܣ. ܤܱ ݊�ݏ ܤܱܣ∠ = ͳʹ ͵√ͳ͹ + Ͷ݌ଶ√ͳ − ሺ͹ + Ͷ݌ሻଶͻሺͳ͹ + Ͷ݌ଶሻ ⇒ ͹ʹ = ͻሺͳ͹ + Ͷ݌ଶሻ − ሺͶͻ + ͷ͸݌ + ͳ͸݌ଶሻ 
dM1: Dependent on the previous method mark. Solve a 3TQ to find a value for p. 

A1: ݌ = ʹ, ସହ  
only. Note: allow this mark if their ܱ⃗⃗⃗⃗ܣ  ⃗ × ⃗⃗ܤܱ ⃗⃗  ⃗ was correct apart from the j component 

sign.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question Scheme Marks AOs 

4(a) Identifies ݐ଴ = Ͳ, �଴ = Ͳ, ቀௗ�ௗ௧ቁ଴ = ͳͲ and ℎ = Ͳ.ͷ  B1 3.4 �ଵ = �଴ + ℎ ቀௗ�ௗ௧ቁ଴ ⇒ �ଵ = Ͳ + Ͳ.ͷ × ͳͲ =. ..  M1 1.1b �ଵ = ͷ  A1 1.1b (���ݐ)ଵ = −Ͳ.ͳሺͷሻଶ + ͳͲ =. . . {͹.ͷ} �ଶ = �ଵ + ℎ ଵ(ݐ݀�݀) ⇒ �ଶ = ͷ + Ͳ.ͷ × ͹.ͷ =. .. M1 3.4 

�ଶ = ͺ.͹ͷ so 8.75 ms−1 A1 1.1b 

 (5)  

(b) 
���௧ = −Ͳ.ͳ�ଶ + where Ͳܣ < ܣ < ͳͲ B1 3.5c 

 (1)  

(6 marks) 

Notes: 

(a) 
B1: Uses the model to identify the correct initial conditions and requirements for h. May be implied 
by use in the equation. 

M1: Applies the approximation formula with their values for �଴,  ቀௗ�ௗ௧ቁ଴and h to find a value for �ଵ 

A1: �ଵ = ͷ 

M1: Uses their v1 to find a value for ቀௗ�ௗ௧ቁଵand applies the approximation formula with their values 

for �ଵ,  ቀௗ�ௗ௧ቁଵand h to find a value for v2 

A1: �ଶ = ͺ.͹ͷor  8.75 ms−1 

(b) 
B1: Reduce the value of 10 or explains this is what needs reducing, but do not accept 0 or negative 
values in place of the 10. Note: “change the 10” is B0 if it does not explain how to change it. 

 
 
 
 
 
 
 
 
 
 
 
 



Question Scheme Marks AOs 

5 (a) ݕ + ݔ ௗ௬ௗ௫ = Ͳ ⇒ ௗ௬ௗ௫ = − ௬௫ = −6�଺௧ = − ଵ௧మ  or ݕ = ଷ଺௫ ⇒ ௗ௬ௗ௫ = − ଷ଺௫మ =− ଷ଺ሺ଺௧ሻమ = − ଵ௧మ or 
ௗ௬ௗ௫ = ௗ௬ௗ௧ ÷ ௗ௫ௗ௧ = −଺௧−మ଺ = − ଵ௧మ 

M1 1.1b 

ݕ − ଺௧ = " − ଵ௧మ "ሺݔ − ͸ݐሻ  M1 1.1b ݐݕଶ + ݔ = ͳʹݐ* A1 * 2.1 

 (3)  

(b) 

ௗ௬ௗ௫ = − ௬௫ = −య�ଵଶ௧ = − ଵସ௧మ and ݕ − ଷ௧ = ' − ଵସ௧మ 'ሺݔ − ͳʹݐሻ M1 1.1b ݕ − ଷ௧ = − ଵସ௧మ ሺݔ − ͳʹݐሻ o.e  such as Ͷݐݕଶ + ݔ = ʹͶݐ A1 1.1b 

 (2)  

(c) E.g. 
Ͷݐݕଶ + ݔ = ʹͶݐݕݐଶ + ݔ = ͳʹݐ } ଶݐݕ͵ = ͳʹݐ ⇒ ݕ =. .. and ݔ = ͳʹݐ − ଶݐݕ =. .. M1 2.1 

ݔ  = ͺݐ and ݕ = ସ௧ A1 1.1b 

ݕݔ  =. .. dM1 1.1b 

ݕݔ  = ͵ʹ hence rectangular hyperbola A1 2.4 

  (4)  

(9 marks) 
Notes: 

(a)  
M1: Differentiates implicitly, directly or parametrically to find the gradient at the point P in terms of 
t. Allow slips in coefficients, as long as method is clear. 
M1: Finds the equation of the tangent at the point P using their gradient (not reciprocal etc). If using 
y =  mx + c must proceed to find c and substitute back in to equation. 
A1*: The correct equation for the tangent at the point P from correct working. 

(b) 
M1: Finds the new gradient (any method as above) and proceeds to find the equation of the tangent 
at the point Q. Alternatively replaces t by 2t in the answer to (a). 
A1: Correct equation - any form, need not be simplified and isw after a correct equation. 

(c) 
M1: Solves their simultaneous equations to find both the x and y coordinate for the point R. 
A1: Correct point of intersection, it does not need to be simplified. 
dM1: Dependent on the first method mark. Multiplies x by y to reach a constant.  
A1: Shows that ݕݔ = ͵ʹ and hence rectangular hyperbola 

 
 
 



Question Scheme Marks AOs 

6(a) Finds any two vectors ±ܲܳ⃗⃗⃗⃗  ⃗,  ±ܴܲ⃗⃗⃗⃗  ⃗or ±ܴܳ⃗⃗⃗⃗  ⃗ ±(  ʹ  ͵−ͻ)  or ± (   ͳ  ʹ −ͳ)  or ± (−ͳ−ͳ   ͺ)  M1 1.1b 

A correct equation for the plane � = ܉ + ܊ߣ + ܉ ܋ߤ = (  ͳ−ʹ  Ͷ)   or (  ͵  ͳ−ͷ)or (Ͳ͵ʹ) 

b and c are any two vectors from ±(  ʹ  ͵−ͻ)  or ± (   ͳʹ −ͳ)  or ±
(−ͳ−ͳ   ͺ)  

A1 1.1b 

 (2)  

(b) Forms two simultaneous equations by setting ݕ = Ͳand ݖ = Ͳ 
e.g. −ʹ + ߣ͵ + ߤʹ = Ͳ   Ͷ − ͻߣ − ߤ = Ͳ 

M1 3.1a 

Solves their simultaneous equations to find a value for ߤand a value 
for ߣ 

e.g. 
−ʹ + ߣ͵ + ߤʹ = Ͳ  Ͷ − ͻߣ − ߤ = Ͳ } ⇒ ߣ = Ͳ.Ͷ, ߤ  = Ͳ.Ͷ 

dM1 1.1b 

Uses their values of ߤand ߣ to find the x coordinate ݔ = ͳ + ߣʹ + ߤ = ͳ + ʹሺͲ.Ͷሻ + ሺͲ.Ͷሻ =. .. ddM1 1.1b ሺʹ.ʹ,  Ͳ,  Ͳሻ A1 1.1b 

 (4)  

 Alternative |ʹ ͵ −ͻͳ ʹ −ͳ| = ሺ−͵ + ͳͺሻܑ − ሺ−ʹ + ͻሻܒ + ሺͶ − ͵ሻܓ 
M1 3.1a 

(  ͳͷ−͹  ͳ ) . (  ͳ−ʹ  Ͷ) = ͳͷ + ͳͶ + Ͷ = ͵͵ leading to ͳͷݔ − ͹ݕ + ݖ = ͵͵ dM1 1.1b 

ͳͷݔ − ͹ሺͲሻ + ሺͲሻ = ͵͵ ⇒ ݔ =. .. ddM1 1.1b ሺʹ.ʹ,  Ͳ,  Ͳሻ A1 1.1b 

 (4)  

(6 marks) 

Notes: 

Accept alternative vector forms throughout. 
(a) 



M1: Finds any two vectors ±ܲܳ⃗⃗⃗⃗  ⃗, ±ܴܲ⃗⃗⃗⃗  ⃗or ±ܴܳ⃗⃗⃗⃗  ⃗ by subtracting relevant vectors. Two out of three 
values correct is sufficient to imply the correct method 
A1: Any correct equation for the plane. Must start with r =… 

(b) 
M1: Uses their equation for the plane to form two simultaneous equations by setting ݕ = Ͳ and ݖ =Ͳ 
dM1: Dependent on the previous method mark. Solves their simultaneous equations from the y and z 
coordinates to find a value for ߤand a value for ߣ 
ddM1: Depends on both method marks. Uses their value for ߤand their value for ߣ to find the x 
coordinate 
A1: Correct coordinates. Accept as a column vector or listed separately (y = 0 and z = 0 may be 

implied). Accept equivalent fractions, e.g. ቀଵଵହ , Ͳ,Ͳቁ  or ቀଷଷଵହ , Ͳ,Ͳቁ 

Alternative 
M1: Finds the cross product of the vectors b and c for their plane. Allow one slip in expansion. 
dM1: Finds the Cartesian equation of the plane 
ddM1: Depends on both previous method marks. Setsݕ = Ͳand ݖ = Ͳ to find the x coordinate. 
A1: Correct coordinates. Accept as a column vector or listed separately (y = 0 and z = 0 may be 

implied). Accept equivalent fractions, e.g. ቀଵଵହ , Ͳ,Ͳቁ  or ቀଷଷଵହ , Ͳ,Ͳቁ 

 
  



Question Scheme Marks AOs 

7(a) Considers ݔଶ − ͺ = −ሺ݉ݔ + ܿሻ ⇒ ଶݔ + ݔ݉ − ͺ + ܿ = Ͳ and sets 
the discriminant = 0  {݉ଶ − Ͷሺ−ͺ + ܿሻ = Ͳ} M1 3.1a ݉ଶ − Ͷܿ + ͵ʹ = Ͳ * A1* 2.1 

 (2)  

(b) ܿ = ͵݉ ⇒ ݉ଶ − Ͷ[͵݉] + ͵ʹ = Ͳ ⇒ ݉ =. . . ሺͶ,ͺሻ or ⇒ ቀ௖ଷቁଶ − Ͷܿ +͵ʹ = Ͳ ⇒ ܿ =. . . ሺͳʹ,ʹͶሻ 
M1 3.1a 

݉ = "Ͷ" ⇒ ܿ =. . .orܿ = "ͳʹ" ⇒ ݉ =. .. M1 1.1b 

Deduces that ݉ = Ͷ and ܿ = ͳʹ and no other values for m and c A1 2.2a 

 (3)  

(c) Solves ݔଶ − ͺ = ݔ'݉' + 'ܿ' and ݔଶ − ͺ = −ሺ'݉'ݔ + 'ܿ'ሻ ݔଶ − ͺ = Ͷݔ + ͳʹ and ݔଶ − ͺ = −ሺͶݔ + ͳʹሻ 
M1 2.1 

 
ݔ = ʹ ± √ʹͶ o.e.  and ݔ = −ʹ  

(follow through ݉ = ͺ, ܿ = ʹͶ ⇒ ݔ = Ͷ ± Ͷ√͵, ݔ = −Ͷ) 
A1ft 1.1b 

 ݔ  င  ʹ − ʹ√͸, ݔ  စ  ʹ + ʹ√͸, ݔ = −ʹ (oe notation) A1 2.2a 

  (3)  

(8 marks) 

Notes: 

(a) If both case are attempted mark for the correct one. 
M1: Considers ݔଶ − ͺ = −ሺ݉ݔ + ܿሻ collects terms, finds the discriminant and sets = 0. Must see a 
correct equation (without modulus) initially, though allow if subsequent slips rearranging occur. 
A1*: Correct result with no incorrect working seen.  

(b) 
M1: Substitutes ܿ = ͵݉ into the equation (or their equation as long as it came from an attempt at 
using the correct equation in (a)) and solves the resulting 3TQ to find a value for m or c. 
M1: Finds the corresponding value of c (or m) or solved the other 3TQ to get values for c (or m) 
A1: Deduces the correct values for m and c. If two sets of values are stated this mark is not achieved 
until the extra set ݉ = ͺ and ܿ = ʹͶare rejected (correct reason for rejection is not needed). 

(c) 
M1: Correct method to find all the critical values (so solves both equations). Allow if both cases are 
included and more than three critical values are found. Allow if relevant work was seen in (b). 
A1ft: Correct three critical values only. May be implied by their final answer.  Follow through on 
m = 8 and c = 24 only.  Allow if the −2 was seen in (b). 
A1cao: Deduces the correct region. Accept any correct notation. Accept with “and” or “or”, but not 
with  /\  

 



Question Scheme Marks AOs 

8(i) (a) ݂ሺݔሻ = ݈݊ ݔ    ⇒ ݂ሺͳሻ = Ͳ ݂ ′ሺݔሻ = ͳݔ      ⇒ ݂ ′ሺͳሻ = ͳ ݂ ′′ ଵ௫మ௙′′

 

M1 
A1 

1.1b 
1.1b 

ሺ݈݊ ሻݔ = ሺͲ +ሻሺݔ − ͳሻ − ଵଶ ሺݔ − ͳሻଶ+. ..  M1 
A1 

2.5 
1.1b 

 (4)  

(i) (b) ݈�݉௫ → ଵ ( ݈݊ ݔݔ − ͳ) = ݈�݉௫ → ଵ ቌሺݔ − ͳሻ − ͳʹ ሺݔ − ͳሻଶ+. . ݔ. − ͳ ቍ
= ݈�݉௫ → ଵ (ͳ − ͳʹ ሺݔ − ͳሻ+. . . ) 

M1 2.1 

= ݈�݉௫ → ଵ ቀͳ − ଵଶ ሺݔ − ͳሻ+. . . ቁ = ͳ* cso A1* 2.2a 

 (2)  

(ii) Writes as an indeterminate form 

For example 
௦�௡ሺଶ௫ሻሺ௫+ଷሻ ௧�௡ሺ଺௫ሻor 

௦�௡ሺଶ௫ሻ ௖௢௦ሺ଺௫ሻሺ௫+ଷሻ ௦�௡ሺ଺௫ሻ  
M1 3.1a 

 Differentiates numerator and denominator using appropriate rules 

 
ଶ ௖௢௦ሺଶ௫ሻ௧�௡ሺ଺௫ሻ+଺ሺ௫+ଷሻ ௦௘௖మሺ଺௫ሻor 

ଶ௖௢௦ሺଶ௫ሻ௖௢௦ሺ଺௫ሻ−଺௦�௡ሺଶ௫ሻ ௦�௡ሺ଺௫ሻ௦�௡ሺ଺௫ሻ+଺ሺ௫+ଷሻ ௖௢௦ሺ଺௫ሻ  
M1 
A1 

1.1b 
1.1b 

 ݈�݉௫ → ଴ ቀ ଵሺ௫+ଷሻ ௧�௡ሺ଺௫ሻcosecሺଶ௫ሻቁ = ଶଵ଼ = ଵଽ o.e A1cso 2.2a 

  (4)  

(10 marks) 

Notes: 

(i) (a) Notes: ignore extra terms throughout. 

M1: Differentiates݂ሺݔሻ = ݈݊ twice and finds  ݂ሺͳሻ, f ݔ ′ሺͳሻ and f ′′ሺଵሻ  
A1: Correct differentiation and values for ݂ሺͳሻ, f ′ሺͳሻ and f ′′ሺଵሻ.  
M1: Uses correct mathematical notation to find the Taylor series for ݈݊ ݔin powers of ሺ ݔ − ͳሻ up to ሺݔ − ͳሻଶ 
A1: Correct expansion with simplified coefficients. Do not be concerned with the left hand side. 

(i) (b) Question says “hence” so the result of (a) must be used. No marks for l’Hosptial’s rule on 
the original functions (send to review if attempted with their part (a)). 
M1: Substitutes their Taylor series for ݈݊ ݔin powers of ሺ ݔ − ͳሻ up to ሺݔ − ͳሻଶ into the limit and 
cancels a factor ሺݔ − ͳሻ

 
from each term. Allow for the cancelling seeing a relevant strikethrough in 

all ݔ − ͳ terms. 

A1*: ݈�݉௫ → ଵ ቀ�௡ ௫௫−ଵቁ = ݈�݉௫ → ଵ ቀͳ − ଵଶ ሺݔ − ͳሻ+. . . ቁ = ͳ cso Must have come from a correct expansion. 

Must see the ͳ − ଵଶ ሺݔ − ͳሻ 

(ii) 



M1: Writes the fraction in an indeterminate form 
௙ሺ௫ሻ௚ሺ௫ሻ where 

ሺ଴ሻࢍሺ଴ሻࢌ = ଴଴ or 
ሺ଴ሻࢍሺ଴ሻࢌ = "∞""∞" 

M1: Differentiates numerator and denominator using appropriate rules, ie product rule for a product 
etc. Allow slips in coefficients but the form should be correct. This mark is available as long as 

written as 
௙ሺ௫ሻ௚ሺ௫ሻ even if not an indeterminate form. May be seen written as separate from the fraction, 

ie f’(x) = … and g’(x) = … 
A1: Depend on both Ms. Correct differentiation for derivatives that lead to a limit. Must have a 
derivative for which g’(0) ≠ 0 and is finite. 
A1cso: Deduces the correct limit from fully correct work. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question Scheme Marks AOs 

9(a) Use of ݔ =  to give ݕݐ
ௗ௫ௗ௧ = ݕ + ݐ ௗ௬ௗ௧  or  

 
ݕ = ௫௧ → ௗ௬ௗ௧ = − ௫௧మ + ଵ௧ ௗ௫ௗ௧ 

 oe B1 1.1b ௗమ௫ௗ௧మ = ௗ௬ௗ௧ + ௗ௬ௗ௧ + ݐ ௗమ௬ௗ௧మ
 
 or  

ௗమ௬ௗ௧మ = − ଵ௧మ ௗ௫ௗ௧ + ଶ௫௧య + ଵ௧ ௗమ௫ௗ௧మ − ଵ௧మ ௗ௫ௗ௧  oe  
M1 
A1 

2.1 
1.1b ݐଶ [their ݀ଶݐ݀ݔଶ] − ݐʹ [their ݀ݐ݀ݔ] + [ݕݐ]ʹ + ͳ͸ݐଶ[ݕݐ]= Ͷݐଷ ݊�ݏ ʹ  ݐ

 Or [their ௗమ௬ௗ௧మ] + ͳ͸ ௫௧ = Ͷ ݊�ݏ ʹ  ݐ

dM1 2.1 

ଶݐ [ௗ௬ௗ௧ + ௗ௬ௗ௧ + ݐ ௗమ௬ௗ௧మ] − ݐʹ ݕ] + ݐ ௗ௬ௗ௧] + [ݕݐ]ʹ + ͳ͸ݐଶ[ݕݐ] =Ͷݐଷ ݊�ݏ ʹ  ݐ
2

3 3 3
2

d
16 4 sin 2

d

y
t t y t t

t
+ =  ௗమ௬ௗ௧మ + ͳ͸ݕ = Ͷ ݊�ݏ ʹ  oe) * ݐ

in reverse) 

A1 1.1b 

 (5)  

(b) Solves ݉ଶ + ͳ͸ = Ͳ to give m =… M1 1.1b ሺݕ =ሻܣ ݏ݋ܿ Ͷ ݐ + ܤ ݊�ݏ Ͷ  A1 1.1b  ݐ

Particular integral ሺݕ =ሻߣ ݊�ݏ ʹ ݐ + ߤ ݏ݋ܿ ʹ B1 2.2a ௗ௬ௗ௧  ݐ = ߣʹ ݏ݋ܿ ʹ ݐ − ߤʹ ݊�ݏ ʹ  and ݐ
ௗమ௬ௗ௧మ = −Ͷߣ ݊�ݏ ʹ ݐ − Ͷߤ ݏ݋ܿ ʹ  M1 1.1b ݐ

Substitutes into the differential equation and finds values for ߣ and ߤ   [−Ͷߣ ݊�ݏ ʹ ݐ − Ͷߤ ݏ݋ܿ ʹ [ݐ + ͳ͸[ߣ ݊�ݏ ʹ ݐ + ߤ ݏ݋ܿ ʹ [ݐ = Ͷ ݊�ݏ ʹ ⇒                            ݐ ߣ =. . . , ߤ  =. .. dM1 2.1 

ݕ = ܣ" ݏ݋ܿ Ͷ ݐ + ܤ ݊�ݏ Ͷ "ݐ + ͳ͵ ݊�ݏ ʹ ݔ A1ft 1.1b ݐ = ݔ M1 3.4  [ݕ their]ݐ = ݐ ܣ] ݏ݋ܿ Ͷ ݐ + ܤ ݊�ݏ Ͷ ݐ + ͳ͵ ݊�ݏ ʹ  A1 2.2a [ݐ

 (8)  

(13 marks) 

Notes: 

(a) 

B1: For a correct suitable first derivative expression linking 
ௗ௬ௗ௧  and 

ௗ௫ௗ௧ . 

M1: Uses the product rule to find an equation linking second derivatives from their first derivative 
expression. 
A1: A correct second derivative expression. 
dM1: Substitutes the first and second derivatives and replaces ݔ with ݕݐto obtain a differential 
equation in y and t only. Alternatively, may go in reverse and replace y with 

௫௧  etc in the second 

equation to obtain a differential equation in x and t only. 



A1*: Simplifies their expression with a correct intermediate stage/working to reach the printed 
answer. Alternatively, correct working in the other direction to achieve equation (I) from the final 
equation. 

(b) 
M1: Forms the correct auxiliary equation and attempts to solve (any values after the correct AE 
seen) 
A1: Correct complementary function. Accept for this mark if they give it in terms of x - you are 
looking for the correct form for the CF. 
B1: Deduces a correct form of the particular integral (must include at least ߣ ݊�ݏ ʹ  but may be no ݐ
more than this). SC if by error the CF includes sin 2t allow B1 for a PI of form ݐߣ ݊�ݏ ʹ ݐ ݐߤ+ ݏ݋ܿ ʹ  ݐ
M1: Differentiates the PI twice.  

dM1: Dependent on the previous method mark. Substitutes y and 
ௗమ௬ௗ௧మ  into the differential equation 

leading to values for the constant(s). 
A1ft: Correct general equation for y following through their CF, which must be a (non-constant) 
function of t. Must be in terms of t and start y = … 
M1: Links the solution to the solution of the model equation to find the general solution for the 
displacement. 
A1: Deduces the correct general solution for the displacement. Must be x =… 
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