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1. M marks are for using a correct method and are not lost for purely numerical errors.
A marks are for an accurate answer and depend on preceding M (method) marks. Therefore M0 A1 cannot be awarded.
B marks are independent of M (method) marks and are for a correct final answer, a partially correct answer, or a correct intermediate stage.
SC marks are for special cases that are worthy of some credit.

2. The following abbreviations are commonly found in GCSE Mathematics mark schemes.

· figs 237, for example, means any answer with only these digits. You should ignore leading or trailing zeros and any decimal point 
e.g. 237000, 2.37, 2.370, 0.00237 would be acceptable but 23070 or 2374 would not.
· isw means ignore subsequent working after correct answer obtained and applies as a default.
· nfww means not from wrong working.
· oe means or equivalent.
· rot means rounded or truncated.
· soi means seen or implied.
· dep means that the marks are dependent on the marks indicated. You must check that the candidate has met all the criteria specified for the mark to be awarded.  
· with correct working means that full marks must not be awarded without some working. The required minimum amount of working will be defined in the guidance column and SC marks given for unsupported answers.

3. Anything in the mark scheme which is in square brackets […] is not required for the mark to be earned, but if present it must be correct.

4. Unless the command word requires that working is shown and the working required is stated in the mark scheme, then if the correct answer is clearly given and is not from wrong working full marks should be awarded. 

Do not award the marks if the answer was obtained from an incorrect method, i.e. incorrect working is seen and the correct answer clearly follows from it.

5. Where follow through (FT) is indicated in the mark scheme, marks can be awarded where the candidate’s work follows correctly from a previous answer whether or not it was correct. For questions with FT available you must ensure that you refer back to the relevant previous answer. You may find it easier to mark these questions candidate by candidate rather than question by question.     

Figures or expressions that are being followed through are sometimes encompassed by single quotation marks after the word their for clarity, e.g. FT 180 × (their ‘37’ + 16), or FT 300 – (their ‘52 + 72’). Answers to part questions which are being followed through are indicated by 
e.g. FT 3 × their (a).  

6. In questions with no final answer line, make no deductions for wrong work after an acceptable answer (i.e. isw) unless the mark scheme says otherwise, indicated by the instruction ‘mark final answer’.

7. In questions with a final answer line and incorrect answer given: 

(i)	If the correct answer is seen in the body of working and the answer given on the answer line is a clear transcription error allow full marks unless the mark scheme says ‘mark final answer’.  Place the annotation  next to the correct answer.

(ii)	If the correct answer is seen in the body of working but the answer line is blank, allow full marks. Place the annotation  next to the correct answer. 

(iii)	If the correct answer is seen in the body of working but a completely different answer is seen on the answer line, then accuracy marks for the answer are lost. Method marks could still be awarded if there is no other method leading to the incorrect answer. Use the M0, M1, M2 annotations as appropriate and place the annotation  next to the wrong answer. 

8. In questions with a final answer line:

(i)	If one answer is provided on the answer line, mark the method that leads to that answer. A correct step, value or statement that is not 
part of the method that leads to the given answer should be awarded M0 and/or B0.

(ii)	If more than one answer is provided on the answer line and there is a single method provided, award method marks only.

(iii)	If more than one answer is provided on the answer line and there is more than one method provided, award marks for the poorer response unless the candidate has clearly indicated which method is to be marked.  

9. In questions with no final answer line:

(i)	If a single response is provided, mark as usual.

(ii)	If more than one response is provided, award marks for the poorer response unless the candidate has clearly indicated which response is to be marked.

10. When the data of a question is consistently misread in such a way as not to alter the nature or difficulty of the question, please follow the candidate’s work and allow follow through for A and B marks. Deduct 1 mark from any A or B marks earned and record this by using the MR annotation. M marks are not deducted for misreads. If a candidate corrects the misread in a later part, do not continue to follow through, but award A and B marks for the correct answer only.

11. Unless the question asks for an answer to a specific degree of accuracy, always mark at the greatest number of significant figures even if this is rounded or truncated on the answer line. For example, an answer in the mark scheme is 15.75, which is seen in the working. The candidate then rounds or truncates this to 15.8, 15 or 16 on the answer line. Allow full marks for the 15.75.

12. Ranges of answers given in the mark scheme are always inclusive.

13. For methods not provided for in the mark scheme give as far as possible equivalent marks for equivalent work. If in doubt, consult your Team Leader.

14. If in any case the mark scheme operates with considerable unfairness consult your Team Leader.



	Question
	Answer
	Marks
	Part marks and guidance

	1
	
	
	5.76


	2
	
B1 for 5.75[9…] or  or 5.760

If 0 scored SC1 for their positive answer to more than 3 figures correctly rounded to 3 s.f.
	


Must see unrounded value

	2
	
	
	
18.5[1…] or 18.52 or 19 or  
	3
	


M2 for (1 – ) [× 100] oe 

        or  [× 100] oe

        or  [× 100] oe
or


M1 for  [× 100] oe e.g. 

	Condone -18.5[1…] or -18.52 or -19 for 3 marks

M2 implied by 0.185[1…] or 0.1852 or 0.19 or  oe





M1 implied by 0.8148…, 0.81[5], 81.48, 81[.5] or 1850, 1851, 1852, 1900
Accept fully correct non-calculator methods

	3
	(a)
	
	900
	2
	
M1 for  [× 5] may be implied by 180 nfww
	

	
	(b)
	
	21
	3
	Accept any correct method
M2 for e.g. their (3 + 4) × 3 oe 


or  oe
or [c =] 4(3 + 4) – (3 + 4)
or

M1 for e.g.  oe 
or 4 × c = 3(3 + 4 + c)


or c =  oe

or 3 + 4 = c

or  linked with 3 + 4
	
Trials : M1 for each correct trial to a max of M2, we need to see the value c tried and the appropriate fraction










	
Question
	Answer
	Marks
	Part marks and guidance

	4
	(a)
	
	4865

	3
	M2 for [3500 +] 3500 × [0].065 × 6 oe 
or
M1 for 3500 × [0].065 oe 

	Implied by 1365

Implied by 227.5 or 3727.5[0]

If they use compound interest, put MR

M2 for 3500 ×  oe implied by 5106.9[9…] or 5107

or M1 for 3500 ×  (k = 2, 3, 4, 5 or 7) or interest only implied by e.g. 1606.9[9…]
(see Appendix)




	
Question
	Answer
	Marks
	Part marks and guidance

	
	(b)
	
	27
	3
	


M2 for  oe 
or any correct method 

e.g.  + 6
or 
M1 for 9500 – 3500 or 6000
or 9500 – their 4865

Alternative method using trials
M1 for each correct trial over 4 evaluated correctly and rot to at least 3 s.f. to a maximum of M2


If 0 scored SC1 for answer of 41 or 42 from 
 oe

	Condone 26.37… or 26.[4] as answer for 3 marks.

	7
	 5092.50
	19
	 7822.50

	8
	 5320.00
	20
	  8050.00

	9
	 5547.50
	21
	  8277.50

	10
	 5775.00
	22
	  8505.00

	11
	6002.50
	23
	  8732.5

	12
	6230.00
	24
	  8960.00

	13
	 6457.50
	25
	  9187.50

	14
	 6685.00
	26
	  9415.00

	15
	 6912.50
	27
	  9642.50

	16
	 7140.00
	28
	  9870.00

	17
	7367.50
	29
	10 097.50

	18
	 7595.00
	30
	10 325.00



If they use compound interest, put MR
M1 for each correct trial over 4 evaluated correctly and rot to at least 3 s.f. to a maximum of M2 (see Appendix)





	
Question
	Answer
	Marks
	Part marks and guidance

	5
	(a)
	
	4.57 × 10-3
	1
	
	Condone trailing zeros

	
	(b)
	
	24 696 or 24 700
	2
	M1 for 3.43 × 10−1 × 602 × 20 oe
	Note : 602 × 20 = 72 000

	
	(c)
	
	5 with correct working
	3
	

M2 for  oe
OR


M1 for  oe

      or  oe
      or 180 × 3.00 × 105 oe

If 0 scored
SC1 for answer 5 with no or insufficient working
	“Correct working” requires evidence of at least M1 or M2 if trials are used 

M2 implied by 4.338…] or 4.34 or  or
n3 = 81.66…
Condone use of a value 179 ≤ value ≤ 180 instead of 180 which should lead to 4.34…



M1 may be seen within a larger calculation 
e.g.  or  
M1 implied by 14 700 or 2.45 × 107 oe or 5.4 ×107 oe or 81.6

Use of trials
M1 for each correct trial using integer values of n up to a maximum of M2
e.g.

 oe and 117 to 118
                           or 1.95 to 1.97

 oe and 229[. ..] or 3.8[…]
Their 14 700 comes from 3 × 105 and 
4.41 × 109
(see Appendix for more examples)



	
Question
	Answer
	Marks
	Part marks and guidance

	6
	
	
	[f =] 7
[n =] 12
	4
	B1 for [f =] 7
AND
B3 for [n =] 12
or
M2 for 40 × 6.3 – (1 × 10 + 3 × 2 + 5 × 6 + 8 × their 7 + 9 × 10) [÷ 5] or better
or forming an equation and attempting to solve it correctly
e.g. (1 × 10) + (3 × 2) + (5 × 6) + (8 × their f) + (9 × 10) + (n × 5) = 6.3 × 40 or better
or
M1 for 40 × 6.3 or 252 
or 1 × 10 + 3 × 2 + 5 × 6 + 8 × their 7 + 9 × 10 or 192
	Note: if f is an error FT their f for the M marks


M2 implied by 60 or 252 – their 192 
better = 10 + 6 + 30 + their 56 + 90





	7

	(a)

	
	Two accurate curves
	3
	B2 for 7 or 8 points plotted accurately

or

B1 for 5 or 6 points plotted accurately

	Ignore the curve beyond points but the curve must not cross or touch the y-axis 


Tolerance ±  small square from correct points radially

No excessive feathering, no ruled lines, no excessive ‘tram lines’ 

	
	(b)
	
	A correct and accurate reading from their graph

	1FT
DEP
	Dep on a graph in (a) with at least one positive solution and strict FT their curve.




	If curve crosses x-axis between two grid lines accept either grid line value as correct answer
If their curve has more than one positive solution accept any of their correct solutions 


Do not accept answers to more than 1d.p., or answers clearly rounded from this.
CONDONE whole numbers where appropriate e.g. 2 for 2.0
Do not accept 0 as positive.




	
Question
	Answer
	Marks
	Part marks and guidance

	8
	
	
	10.7 to 10.74
and
correct working
	6
	
B5 for the correct answer in the wrong format with correct working e.g. 0.1073
OR

M5 for  [× 100] oe

OR

Square


M1 for 162 or 256 or 82 or 64 (must be consistent with  

and

Circle

M2 for π × 82 or  
or M1 for radius of 8 may be implied e.g. 
2 × π × 8 (with π)
and

M1 for (their 162 – their (π × 82)) [÷ 4 × 2]
or their (π × 82) ÷ their 162


or their (82− their ( [÷their 162]

or their 

If 0 or M1 or M2 scored, instead award SC3 for answer 10.7 to 10.74 with no or insufficient working

If 0 or M1 scored, instead award
SC2 for 54.91 to 55.04 or 13.72 to 13.76 or 0.785 to 0.786 with no or insufficient working
	“Correct working” requires evidence of at least M1 AND M2 AND M1 








Their 256 must come from attempt at area of a square 







M2 implied by 200.96 to 201.09 or 50.24 to 50.28
8 [cm] could be on diagram
FT their incorrect 8 identified as radius
implied by 54.91 to 55.04 or 27.45 to 27.52
implied by 0.785 to 0.786
implied by 13.72 to 13.76
implied by 0.785 or 0.7852 to 0.7856 



Their area of the circle has to be an attempt at π r 2 not 2 π r so that, if they do not, the most they can be awarded is M1 for 256 and M1 for radius = 8 cm



	
Question
	Answer
	Marks
	Part marks and guidance

	9
	(a)
	
	16, 29 and 35 in any order 
with correct working
	5
	

[bookmark: _Hlk122349287]M1 for x + 6 + 2x + 9 + 4x − 5 = 80 may be implied by a subsequent correct equation
M1 for simplifying their equation to 
ax + b = c implied by 7x +10 = 80
M1 for the first correct step in solving their ax + b = c e.g. 7x = 80 − 10 
M1 for substituting their 10 into x + 6, 
4x – 5 and 2x + 9

Alternative method using trials
M2 for at least one complete correct evaluation 
of x + 6 + 2x + 9 + 4x - 5

If 0 or 1 scored, instead award
SC2 for 16, 29, 35 in any order with no or insufficient working

If 0 scored
SC1 for x = 10 with no or insufficient working
	“Correct working” requires evidence of at least M1 leading to x = 11 or M2 if using trials


Note for all methods: x = 11 scores M1M1M1 if there is some supporting work but on its own scores SC1
Alternative method
M2 for 80 – 6 – 9 + 5 oe or 70 or M1 for 6 + 9 – 5 or 10
M1 for their 70 ÷ their 7 implied by 10
M1 for substituting their 10 into x + 6, 
4x – 5 and 2x + 9




	
	(b)
	
	Their fully correct conclusion after M2 scored 

	3
	
M2 for  correctly evaluated or for (their 16)2 + (their 29)2 and 
(their 35)2 both correctly evaluated

OR


M1 for  either not  evaluated or incorrectly evaluated
or for (their 16)2 + (their 29)2 and (their 35)2 either not evaluated or incorrectly evaluated 
or for (their 16)2 + (their 29)2 correctly evaluated
	
e.g. 
3 marks for 
No,  
No, 162 + 292 = 1097 and 352 = 1225
or e.g. after 16, 30, 34
Yes, 162 + 302 = 1156 and 342 = 1156 


Adapt the scheme for equivalent correct methods e.g. Pythagoras using hypotenuse and subtraction




	
Question
	Answer
	Marks
	Part marks and guidance

	10
	(a)
	
	42    23    29
                         6



	3
	B2 for 42 or 23 or 29 correctly placed
or
B1 for the total of F = 65 or 
      for the total of S = 52 or
      F∩S’ + (F∩ S) + F’∩S = 94
	

Do not accept a blank region as 0, for any marks we need to see a number in each region

	
	(b)
	(i)
	
 or 0.71 or 71%

	2
	
FT  from their (a) for 2 or 1 marks
or 
M1 for their (42 + 29) or 71
	
FT if  < 100 
and 0 < fraction < 1

	
	
	(ii)
	
 or 0.353 to 0.354 or 0.35
	2

	
FT  from their (a) for 2 or 1 marks


B1 for 0.23 oe or  or  
(k is an integer)
	Accept e.g. 35% or 35.4 to 35.5% for 2 marks

from their (a) and 0 < fraction < 1

	11
	
	
	Rotation
[centre] (0, 2)
180°

OR

Enlargement
[centre] (0, 2)
[sf =] -1
	3
	B1 for each part





If 0 scored M1 for the correct object after rotation or after both transformations
	More than one transformation scores 0 or M1

Ignore direction of angle







	Question
	Answer
	Marks
	Part marks and guidance

	12
	(a)
	
	2(x – 3) oe final answer
	1
	
	Equivalent includes 2x – 6

	
	(b)
	
	3 with correct working
	5

	accept any correct method


B1 for [output = ] 5 × their {2(x – 3)} + 4 oe

or output through inverse of B as  

B1dep for their {5 x 2(x – 3) + 4} = 3x – 5 oe

or output through inverse of A as 


or  their  

M1 for e.g. their 10x – 30 + 4 = 3x – 5 or their 3x – 9 = 10x – 30 or inverse method


M1 for their {7x = 21} oe

Alternative method using trials
M2 for at least two complete correct evaluations 
      of both 10x − 26 oe(or functions) and 3x – 5  
or
M1 at least one complete correct evaluation of 
      both 10x − 26 oe and 3x – 5  

If 0 or 1 scored
SC3 for answer 3 with no or insufficient working
	“Correct working” requires evidence of at least B1B1 or B1M1 or M2 if using trials

B1 implied by 5 x 2(x – 3) + 4 or better
e.g. 10x – 30 + 4 

dep on previous B1

Note:  scores B0B0


M1 B1 B1 implied by 10x – 26 = 3x – 5 

The first M1 is for dealing with bracket(s) correctly in a linear equation and the second M1 is for correctly getting the linear equation, with x’s on both sides, into the form ax = b. 
We can only follow through an equation with x’s on both sides for M1 or x’s on both sides and a bracket for M2.


	13
	(a)
	
	An error in the numerators identified
	1
	
	See Appendix

	
	(b)
	
	The + sign in the square root should have been a – sign
	1

	
	






	Question
	Answer
	Marks
	Part marks and guidance

	14
	
	
	
 oe
or 0.62 or 0.621 or 0.6212 or   0.62121…
or 62% or 62.1% or 62.12% or 62.121%
with correct working
	5

	


M4 for 1 –  oe

OR
M3 for  
OR

M1 for  
OR

M1 for [total choices=] 11 × 8 × 12 implied by 1056
and
M3 for (1 × 8 × 12) + (10 × 3 × 12) + (10 × 5 × 4) or 96 + 360 + 200 implied by 656
or M2 for (1 × 8 × 12) + (11 × 3 × 12) + (11 × 8 × 4) or 96 + 396 + 352 implied by 844
or M1 for one bracketed term correct from the M3 expression e.g. 1 × 8 × 12

OR

M1 for [total choices=] 11 × 8 × 12 implied by 1056
and
M2 for [choices no languages=] (11 – 1) × (8 – 3) × (12 – 4) implied by 400
or M1 for this expression with one error
and 
M1 for their 1056 – their 400 or 656


If 0 or M1 scored
SC2 for correct answer with no or insufficient working
Note: For MR see Appendix
	“Correct working” requires evidence of at least M3 or M1M1M1

Equivs. include  


Condone   for M1 [total choices]
Alternative equivalent methods
M4 for fully correct method leading to their 1056 and their 656 
or
M1 for [total choices=] 11 × 8 × 12 implied by 1056
and
M3 for (1×3×4) + (10×3×4+1×5×4+1×3×8) + (1×5×8+10×3×8+10×5×4) or (12) + (120 + 20 + 24) + (40 + 240 + 200) implied by 656
or 
M2 for this expression with at least two of the bracketed terms correct
or 
M1 for at least one of the bracketed terms correct or any three of the individual terms correct e.g. 1 × 3 × 4
Use of tree diagrams
See Appendix





	Question
	Answer
	Marks
	Part Marks and Guidance

	15
	
	
	10
	3
	

M1 for y =  oe e.g. 5 =  (k anywhere)

M1 for y =  or B1 for k = 80

	Alternative : 
M1 for 256 ÷ 64 [= 4]

M1 for 5 ×  

Note : Direct proportionality leads to an answer of  oe

	16
	(a)
	
	Tuesday [0].7 oe and [0].3 oe in the correct places
and
Wednesday [0].7 oe with [0].3 oe and [0].25 oe with [0].75 oe in the correct places
	2
	B1 for one pair of probabilities correct in one branch e.g. Tuesday or one of the Wednesday branches
	

	
	(b)
	
	
[0].565 or  oe nfww



	3
	M2 for [0].7 × [0].7 + [0].3 × [0].25 oe
or


M1 for [0].7 × [0].7 or [0].3 × [0].25 oe implied by .49 or .075 or  or  oe
	If (a) is not correct FT their tree for 3 marks, M2 and M1
Allow 56.5% for 3 marks  

	17
	(a)
	(i)
	[a] 69° and [angles in] alternate segment [are equal]
	2


	B1 for 69


	Note : 0 for 57 (or any other value) and alternate segment
Allow for reason : angle between chord and tangent equals angle in opposite segment

	
	
	(ii)
	[b] 21° 

[angle between] radius and tangent is 90° oe
	1

1
	FT 90 – their a (providing the answer is positive) 

	
Condone these terms :
diameter, perpendicular, right-angle

	
	(b)
	(i)
	2x [because] angle [subtended] at centre is twice angle at circumference oe

360 – 2x 

180 – x 
	1



1FT

1dep
	



STRICT FT e.g. 360 – their 2x

Dep on 2x and 360 – 2x
	Condone “inscribed angle theorem” and “central angle theorem”


For 180 – x condone  
Do not accept working back from (b)(ii) unless whole part is complete and correct

	
	
	(ii)
	Opposite angles [in a] cyclic quadrilateral [sum to] 180˚
	1
	
	



	
Question
	Answer
	Marks
	Part marks and guidance

	18
	(a)
	
	[23 + 22 – 20] = -8 
[33 + 32 – 20] = 16

Sign change 
[so solution between 
x = 2 and x = 3]
or
-8 < 0 < 16


	M1
M1

A1
	Must indicate their input and output


Dep on at least M1 and different signs



Alternative method 1
for x3 + x2 = 20
M2 for 23 + 22 = 12 and 33 + 32 = 36
or
M1 for 23 + 22 = 12 or 33 + 32 = 36 may be implied by 12 or 36
and
A1 for e.g. 12 < 20 < 36 dep on at least M1 and 20 lies inbetween their two values



Alternative method 2
SC3 for using an iterative equation that converges to a value between 2.35 and 2.45 and concluding statement such as 2 < 2.35 to 2.45 < 3
or SC2 for using an iterative equation that converges to a value between 2.35 and 2.45
	Accept other values of x used between 2 and 3 (see table in part (b)). For full marks, the two values need to produce a sign change.

Acceptable answers for third mark are
x = 2 gives answer < 0 and x = 3 gives answer >0
Note: so answer lies between 2 and 3 is not sufficient on its own or answer is in the middle is insufficient




If within part (a) a candidate refers to their working in part (b) you must award the marks for this method






	
Question
	Answer
	Mark
	Part marks and guidance

	18
	(b)
	
	Two correct evaluations in the range 
2.35 ≤ values ≤ 2.49, 
one which gives a positive value and the other giving a negative value 

2.4

	M3






A1
	M2 for two correct evaluations 2 < values < 3, one which gives a positive value and the other giving a negative value
or 
M1 for one correct evaluation between 1 < value < 2

Dependent on achieving at least M2


Alternative method 1
See Appendix for values of x3 + x2

Alternative method 2
M1 rearranges to a correct iterative formula (converging or diverging)

M1 attempts first iteration (either substitution seen or found to at least 2dp rot) 

M1 continues iteration to reach x in the range 2.35 to 2.45

A1 for 2.4
Dep on M2

OR
If 0 scored 
SC1 for 2.4 with no worthwhile working


	Figures may be rot to at least 2 s.f.

	x
	x3+x2_5 
	x
	x3+x2_5 

	2.1
	-6.329
	2.35
	-1.49962


	2.2
	-4.512
	2.36
	-1.28614


	2.3
	-2.543
	2.37
	-1.07105


	2.4
	-0.416
	2.38
	-0.85433


	2.5
	1.875
	2.39
	-0.63598


	2.6
	4.336
	2.40
	-0.416


	2.7
	6.973
	2.41
	-0.19438


	2.8
	 9.792
	2.45
	0.028888


	2.9
	12.799
	2.43
	0.253807


	
	
	2.44
	0.480384

	
	
	2.45
	0.708625

	
	
	2.46
	0.938536

	
	
	2.47
	1.170123

	
	
	2.48
	1.403392

	
	
	2.49
	1.638349



condone missing suffixes in formula here
e.g.


converges and leads to values 3.162278… , 2.192045… , 2.503113…

If they refer to their working in part (a) which is relevant then award up to full marks in part (b)






	Question
	Answer
	Marks
	Part marks and guidance

	19
	
	
	16.4 with correct working
	5
	


M1 for 10.25 × 24 implied by 246

AND





M2 for  implied by 15v or v or M1 for an attempt at area e.g. one of the three areas correct e.g.  


M1 for their 246 ÷ their 15 oe

If 0 or M1 scored, instead award 
SC2 for answer 16.4 with no or insufficient working

	“Correct working” requires evidence of at least M1 AND M2

Condone letters other than v and working could be on the diagram


in parts




  
For M2 allow a proportionality argument e.g.


× 11 mins + (17 – 11) mins + × (24 – 17) mins [= 15 mins at v m/min] 
their 246 is any number derived from 10.25 and implied by 0.68 or 0.68{3…] and their 15 has got to be an attempt at the whole ‘area’ implied by e.g. 24
condone the use of trials, we must see one at 16.4, award M2 for a trial at 16.4 and M1 for any other positive trial (see Appendix) 

	20
	(a)
	
	[cos BAC = ] 

oe or better



43.20…

	M2





A1
	

M1 for  oe
and
M1dep for 0.7289… or  303.92 cos[.] = 221.53
Dep on at least M1 scored

If 0 scored award SC1 for 43.20…
	Do not reward work from use of 43.2°.

M2 implied by  oe and accept 84.64 for 9.22 etc
Dep on previous M1

For M2 and M1 accept alternative methods which must be correct and complete.

	
	(b)
	
	52.01 to 52.02 
or 52[.0]

	2
	
M1 for …

	For M1 accept alternative methods which must be correct and complete e.g. using a different angle


Appendix

Question 4

In trials they must have a figure that is accurate to 3 figures. Some are using compound interest so they will get

	0
	  3500.00

	1
	  3727.50

	2
	  3969.79

	3
	  4227.82

	4
	  4502.63

	5
	  4795.30

	6
	  5107.00

	7
	  5438.95

	8
	  5792.48

	9
	  6168.99

	10
	  6569.98

	11
	  6997.03

	12
	  7451.84

	13
	  7936.21

	14
	  8452.06

	15
	  9001.44

	16
	  9586.54

	17
	  10 209.66

	18
	  10 873.29




(b)  Note :  Neat solution: log() ÷ log(1.065) = 15.86…. oe hence 16 but it is not in our specification. If you see it award M2.

                  OR 1.065t =  scores M1 and a further trial will score M1




Question 4(b)
A different method is :

9500 – 4500(1 +   t)

 

1200 = 45.5t  t =  
t = 26.3736…


Question 5(c)
Other trials, condone rot :

 oe and 1837[.5…] or 30[.6…]

 oe and 544[.4….] or 9[.07…]

 oe and 68[.05…] or 1[.1…]
Or they might try to see how far they go at each warp speed in 3 minutes (rot at least 2 figures):
Warp 2 :  23 × 3 ×105 × 180 =      432 000 000
Warp 3 :  33 × 3 ×105 × 180 =   1 458 000 000
Warp 4 :  43 × 3 ×105 × 180 =   3 456 000 000
Neptune                                    4 410 000 000
Warp 5 :  53 × 3 ×105 × 180 =  6 750 000 000
Warp 6 :  63 × 3 ×105 × 180 = 11 664 000 000
Mark as trials so M1 each correct trial.



Question 9(b)
Alternative methods

Cosine rule :  [cos … =]  = 0.13… or 0.14v hence angle …  ≠ 90   [97.928…°]
M1 for correct cos rule statement for angle, M1 for ≠ 0 OR cos-1 or arc cos with 98 and A1 for “No” (A1 dep on M2)

Algebra : 



M1 for both  and [leading to   
{which has roots of 8.935… and −0.935…}]


and M1 for substituting x = 10 into  and  and getting 1037 and 1225  
for correct reason “No”


Exemplar responses for Q13(a)

	Response
	Mark

	Swop brackets in the numerator
	1

	They multiplied the 3 by (x – 4) it should have been (x + 1)
	1

	The brackets have been multiplied by the wrong number it should be 3(x + 1)
	1

	The (x – 4) and (x + 1) should be the other way round
	1

	The numerators have been multiplied by the wrong/own denominators 
	1

	(Correct answer is given)
	1

	They have multiplied the wrong numerator by the wrong denominator
	1

	
It should be this  (single fraction only)
	1

	They multiply the numerator and the denominator rather than the opposite denominator
	1(BOD)

	They did not cross multiply
	0

	They have multiplied their denominators by their numerators instead of adding them
	0







Question 14

Using tree diagrams :

M4 for method A: 1 –  oe  

e.g. method B :   

M3 for  or method B with at least five relevant branches correct
or
M2 for method B with at least four relevant branches correct
or 
M1 for method B with at least one relevant branch correct

Misreads
Some candidates read this as 12, 11 and 16 subjects. Treat this as a misread (MR) so the mark scheme for them will be (max. of 4 marks):


M4 for 1 –   oe implied by answer  oe or 0.5


OR
M3 for   oe implied by  oe or 0.5
OR

M1 for [total choices=] 12  11  16 implied by 2112
AND
M3 for 1  11  16 + 11  3  16 + 11  8  4 or 176 + 528 + 352 implied by 1056
or M2 for 1  11  16 + 12  3  16 + 12  11  4 or 176 + 576 + 528 implied by 1280
or M1 for this expression with one term correct or at least 5 numbers correct


OR

M1 for [total choices=] 12  11  16 implied by 2112
M2 for [choices no langs =] (12 – 1)  (11 – 3)  (16 – 4) implied by 1056 or M1 for this expression with one error
and 
M1 for their 2112 – their 1056 


Alternative equivalent methods
M4 for fully correct method leading to their 2112 and their 1056
or
M1 for [total choices=] 12  11  16 implied by 2112
and
M3 for (1  3  4) + (11  3  4 + 1  8  4 + 1  3  12) + (1  8  12 + 11  3  12 + 11  8  4)  
or (24) + (168 + 96 + 90) + (360 + 630 + 672) or 2040 (12) + (132 + 32 + 36) + (96 + 396 + 352) or 1056
or 
M2 for two of the bracketed terms 
or 
M1 for one of the bracketed terms or any three of the individual terms correct


Exemplar responses for Q17(a)(i)

	Response
	Mark

	Angles in the alternate segment are equal
	1

	Angles on a tangent which meet a triangle in a circle equal the alternate angle in the triangle
	0



Exemplar responses for Q17(a)(ii)

	Response
	Mark

	Angle between tangent and radius is 90
	1

	Radius meets tangent at 90
	1

	Tangent is perpendicular to radius
	1

	Tangent and diameter form a perpendicular bisector
	1

	Tangent subtends a 90 angle at the radius
	1

	Angles on a tangent on a radius are 90
	1(BOD)

	Line from centre to tangent at the point where the tangent touches the circle is 90°
	1(BOD)

	
	

	Radius to line SPT will form a right angle
	0

	Angle between tangent and circle is 90
	0

	Angle between tangent and a straight line is 90 
	0

	Angles at a right angle add up to 90
	0

	Right angle between centre and tangent
	0

	Angles on a tangent add up to 90
	0

	Tangent meets the chord at 90
	0



Exemplar responses for Q17(b)(i)

	Response
	Mark

	Angles at centre is twice angle at circumference
	1

	Angles from the same chord are double at the centre than at the circumference
	1

	Angles on the perimeter are half the centre angle
	1

	
	

	Angle at the centre of a cyclic quadrilateral is twice the angle at the opposite point
	0

	Angles at centre is twice angle at the edge
	0




Exemplar responses for Q17(b)(ii)

	Response
	Mark

	Opposite angles in a cyclic quadrilateral add up to 180/supplementary
	1

	Opposite angles in a cyclic quadrilateral = 180
	1(BOD)

	Opposite angles in a quadrilateral add up to 180
	0

	Angles in a [cyclic] quadrilateral add up to 360
	0

	It is a cyclic quadrilateral
	0

	Cyclic quadrilateral theorem
	0




Question 18(b)
Table for x3 + x2
	x
	x3+x2
	x
	x3+x2 

	2.1
	 13.671
	2.35
	18.50038

	2.2
	 15.488
	2.36
	18.71386

	2.3
	 17.457
	2.37
	18.92895

	2.4
	 19.584
	2.38
	19.14567

	2.5
	 21.875
	2.39
	19.36402

	2.6
	 24.336
	2.40
	19.58400

	2.7
	 26.973
	2.41
	19.80562

	2.8
	 29.792
	2.42
	20.02889

	2.9
	 32.799
	2.43
	20.25381

	
	
	2.44
	20.48038

	
	
	2.45
	20.70863

	
	
	2.46
	20.93854

	
	
	2.47
	21.17012

	
	
	2.48
	21.40339

	
	
	2.49
	21.63835





Question 19

Trials are for values of v and evaluate the area ÷ 24 so here are some:

	v
	average speed

	1
	 0.625

	2
	 1.25

	3
	 1.875

	4
	 2.5

	5
	  3.125

	6
	 3.75

	7
	 4.375

	8
	 5

	9
	 5.625

	10
	 6.25

	11
	 6.875

	12
	 7.5

	13
	 8.125

	14
	 8.75

	15
	 9.375

	16
	 10

	17
	 10.625

	18
	 11.25

	19
	 11.875

	20
	 12.5 

	16.4
	10.25
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