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J560/04 Mark Scheme

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. [bookmark: OLE_LINK1][bookmark: OLE_LINK4]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. [bookmark: OLE_LINK2][bookmark: OLE_LINK3]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.
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7
	Question
	Answer
	Marks
	Part marks and guidance

	1

	(a)
	
	8.45 × 106
	1
	
	Condone extra zeros and notation such as 8.45 × 1006 and 8.45.106,
but not  or 8.4506

	
	(b)
	
	[0].0804
	1
	
	Condone extra leading or trailing zeros

	2
	
	
	20.375
	2
	M1 for 32 or 11.625 or  oe
	Condone for 2 marks or 

	3
	
	
	1854 with correct working
	5
	


B1 for 1.06 or 1.1236 oe

M2 for  or  oe
or
M1 for  oe or n × 1.06k = 16 854
(k = 1 or 2 or 3)

Trials
We need value and its result for M1
M1 for each correct trial up to a maximum of M3

M1 for 16 854 − their 15 000 

If 0, 1 or 2 scored instead award SC3 for answer 1854 with no working or insufficient working

	“correct working” requires at least B1 M1 if trials used M1 M1

B1 equiv. includes e.g.  and 106%
M2 implied by 15 000

M1 implied by 15 900







can be implied by answer and their 15 000 must be less than 16 854 

	4
	
	
	12 with correct working
	6
	


M2 for a correct method to find the interior angle of a hexagon e.g. 180 –   or 
or M1 for partial method e.g. 
or (6 – 2) × 180

AND

M1 for 360 – 90 – their 120

AND

M2 for  

or M1 for 180 − their 150 






If 0, 1 or 2 scored, instead award SC3 for answer 12 with no working or insufficient working
	“correct working” requires at least M1M1 or M2

M2 implied by 120



M1 implied by 60 or 720




M3 implied by 150





M1 for (n – 2)180 = their 150n oe
and M1 for a correct rearrangement e.g. 30n = 360

Alternative method as the third angle is the sum of the exterior angle of the square and the exterior angle of the hexagon
M3 for  [= 150] or M1 for 
and
M2 for  oe or M1 for 360 – their 60 – 90 – 180 oe



	5

	(a)
	

	2 points accurately plotted
	2
	B1 for each
	tolerance ±  small square radially and ignore other plotted points

	
	(b)
	
	Negative

	1
	
	Ignore embellishments

	
	(c)
	
	ruled straight line of best fit

5−6.5
	B1

B1
	

If B0 FT their ruled straight line of best fit with negative gradient and meeting both 500 and 1500
	Their line must be between or through (500, 8) to (500, 10) and (1500, 1) to (1500, 3) and meeting both 500 and 1500 lines


	
	(d)
	
	(1200, 9.2) indicated
	1
	
	Ignore points indicated as answers for parts (a), (c) and (f)


	
	(e)
	
	Accept any correct explanation

	1
	
	see appendix

	
	(f)
	
	 oe    Accept 

	3
	B1 for 5
 if 2 not scored in (a) FT their diagram


M1 for 






M1 for their fraction
	for B1 FT their diagram must not include a point for part (c)


for M1
their 5 is their number of points over 8 °C
their 15 is the total number of plotted points (may include one for (c))

e.g. 


	6

	(a)
	
	102
	4
	B3 for 101.8[…] leading to an answer 101[.8…]
or 1018.5[…] leading to an answer 1018 or 1019 
or 10.18[…] leading to an answer 10

OR

M3 for  oe

OR

M1 for correct time conversion to a day e.g. [3 × ]60 × 24

and
M1 for one distance km to cm or one distance cm to km or two distances to metres 

and
M1 for distance divided by rate e.g.  
to a maximum of M2

	ignore any units throughout







e.g. 4400 ÷ 43.2


M1 M1 may be implied by 0.0432  
M1 may be implied by e.g. 1440 or 14.4 or 0.0144 or 4320 or 43.2   

M1 may be implied by
e.g. 0.03 and 43.2
or 4400 and (0.03 or 43.2)
or 0.000 03
or 440 000

M1 may be implied by e.g.  or   or figs 146[.6…]  


	
	(b)
	
	It will take less time [than their 102 days]
	1
	
	accept any correct explanation (see appendix) and select best comment if more than one providing they do not conflict


	7

	
	
	6.23 to 6.24 or 6.2
with correct working
	5
	


M4 for [r 3 =]   × 13.22 × 17.5 ÷ π oe 
or for [r 3 =] their 1016.4 ÷  π

OR
M3 for  πr 3 = ( × 13.22 × 17.5) oe  
or  πr 3 = their 1016.4       

OR
M1 for  × 13.22 × 17.5 oe
A1 for 1016.4 or 1016 

Trials
We need value and its result for M1
M1 for  × 13.22 × 17.5 oe
A1 for 1016.4 or 1016  
M1 for a correct trial 
M1 for another correct trial 

If 0, 1 or 2 scored instead award SC3 for answer 6.23 to 6.24 or 6.2 with no working or insufficient working

If 0 or 1 scored instead award SC2 for 242.64 to 242.65 with no working or insufficient working

If 0 scored SC1 for 1016.4 or 1016 with no working or insufficient working

	“correct working” requires at least M3 or if trials are used M1 M1 M1

Notes:
allow 174[.24] or 174.2 for 13.22,
for  accept 0.33 or better, for  accept 1.33 or better and for  π accept 4.17 to 4.19
accept 1016 for 1016.4 
from correct use of given formula
M3 implied by V =  πr 3 and V = their 1016.4
do not lose M1 A1 if further work on a sphere does not include this







	8
	(a)
	
	accurate curve
	3
	B2 for 7 or 8 points accurately plotted
or
B1 for 4, 5 or 6 points accurately plotted

	tolerance ± small square radially for curve and points, condone a wobbly curve and slight feathering or tram lines in no more than 3 sections but no ruled lines


	
	(b)
	
	x = –1.5 oe

	1
	
	

	
	(c)
	
	–3.9 or –3.8 or –3.7       0.7 or 0.8 or 0.9 
	2
	B1 for either
If 0 or 1 scored FT their curve for 1 or 2 marks or SC1 for an answer in each of
–3.9 to –3.7 and 0.7 to 0.9

	
tolerance ±1 small square radially

	9
	
	
	18.5 to 18.6 with correct working
	5
	




M2 for  
or M1 for 2.62 + 5.32

and

M2 for π × their 5.90… oe 
or M1 for 2 × π × their 5.90…
or π × their 5.90… × 


If 0 or 1 scored award SC2 for answer 18.5 to 18.6 with no working or insufficient working

	“correct working” requires at least 
M1 and M1 or M2 from use of Pythagoras’ theorem or full and correct method using trigonometry

M2 implied by 5.90… 


their 5.90 includes 34.85 or   

	10
	(a)
	
	Any correct criticism e.g.
small sample

sample not random as many in the population cannot be in the sample i.e. they may be at work

no control over the number of adults and children

	3




	B1 for each
	Question asks for criticisms so criteria is:
i.e. larger sample size

i.e. not randomly selected as some are excluded

i.e. reasonable proportions of adults and children
do not allow a repeated point

see appendix


	
	(b)
	
	overlapping groups oe
or there is no option for over 18h

	1
	
	e.g. where does 3 go?
select best comment


	11
	
	
	32.5 or 32.49[9…] ÷ 1.75
	M3
	B1 for 1.75 
B1 for 32.5 or 32.49[9…]

	B1 seen anywhere and mark figures crossed out if you think they have been “rejected” for use


	
	
	
	19
	A1
	If 0 scored award B3 for 18.57[1…]

or if 0 or 1 scored award SC1 as well for their 18.57 seen and correctly rounded up

	

	12
	(a)
	
	59

alternate segment [theorem]

	1

1
	
	

condone ‘rule’ for ‘theorem’

	
	(b)
	
	46 with correct working
	5
	


B1 for GOH = 44
B1 for OHJ = 44
B2 for [OHG =] 68 or M1 for 180 – 44 [÷2]

If 0 or 1 scored award SC2 for answer 46 with no working or insufficient working
Note: If answer is 46 and the working is incorrect only award the B marks


	“correct working” requires at least B2 or B1B1

angles may be on diagram

Alt. 1: B1 for GOH = 44
B1 for OGJ = 22
B2 for [OGH =] 68

Alt.2: B1 for tangent at H
B1 for OHJ = 44
M2 for 90 ─ 44


	13
	(a)
	
	336
	2
	M1 for 6 × 7 × 8 or 6 × 56 or 42 × 8
or 48 × 7
If 0 scored SC1 for 7 × 7 × 8


	Condone for M1 e.g.     

	
	(b)
	
	 oe
            
	2
	M1 for 3 × 2 × 3 or 18 or   
FT 336 from their answer to (a) for 2 marks i.e. 
If 0 scored SC2 for 


	Equivs. include , 0.054, 0.0536 and 0.05357… and allow percentages with sign e.g. 5.4%, isw changing form after correct answer seen

	14
	
	

	[a = ] –4 
[b = ] 3 
	2
	B1 for one correct
or
M1 for any pair of original brackets correctly expanded e.g. 2x2 + ax + 6x +3a  
or  
or  = –24 or better


	

allow seen in a table

	15
	
	
	accept any correct method e.g.
(2n + 1)(2n + 5)



e.g. 4n2 + 12n + 5
or 4n2 + (10 + 2)n + 5



Statement showing that the expression is odd e.g. first two terms are even and add 5 to an even gives odd

	
M1



M2




A1
	accept any letters
condone poor use of brackets throughout if the terms are correct 


correctly expanding their brackets
M1 for any three terms out of the four correct (middle term of three counts as two terms)

e.g. 2(2n2 + 6n) + 5 and a short statement “even + odd = odd”
A1 dep. on two method marks
If 0 scored award SC1 for 2n + 1 etc seen or for the correct expansion of any two brackets including e.g. x(x + 1)

	for M1 accept e.g. (2n + 1)(2n + 5) without any explanation BUT only accept e.g. (x + 1)(x + 5) if they state that x is even   

for M1 and M2 only accept brackets that could be the product of two odd numbers e.g. M2 for x2 + [1]x + 5x + 5 or better 

A1 for statement showing expression is odd e.g. “x is even so x2 and 6x are even so + 5 makes odd”


	16
	(a)
	
	1.045 is greater than 1 oe
	1
	
	see appendix

	
	(b)
	
	4.5
	1
	
	

	
	(c)
	
	195 000
	1
	
	

	
	(d)
	
	232 500
	2
	M1 for 195 000 × 1.0454 soi 232541[…]   
If 0 scored B1 for their answer to more than 4 figs correctly rounded to 4 s.f.
	

	
	(e)
	(i)
	any correct method, e.g.
377 380[…] 
394 362[…]  

	
2

1


	
M1 for 195 000 × 1.04515


	Alternative method 1 e.g.
1.04515 = 1.93 to 1.94 scores 2
1.04516 = 2.02 to 2.03 scores 1

Alternative method 2
188 690[…] for 2 marks
197 181[…] for 1 mark

	
	
	(ii)
	any correct explanation e.g.
the rate of increase may not continue
	1
	
	see appendix

	17
	
	
	 oe
	4
	B1 for  or  or  or 

M1 for  ×  or  ×  or  oe

M1 for 2 × their  oe (must be 2 × a product)





If 0 scored allow
SC2 for answer  oe 
or SC1 for answer  oe

	May be on a diagram or in a calculation
Common equivalents for 4 marks include , ,  or 0.514… or 51.4…%, condone 0.51 with evidence of some correct working

Alternative method
B1 as in mark scheme
M1 for  ×  +  ×  or  oe
M1 for 1 –  oe

equivs. e.g. 0.48 or 48%

equivs. e.g. 0.24 or 24%

	18
	
	
	x2 + y2 = 42 oe final answer
	2
	B1 for x2 + y2 = k (not 16)
	k could be r2

	19
	(a)
	
	 final answer
	4
	M1 for consistent common denominator of (n + 1)(2n2 + 3)

M1 for 3(2n2 + 3) – 6n(n + 1)
M1 for correct expansion of one bracket

	Condone  for 4 marks and allow numerator 3(3 – 2n)  

allow e.g.  –  

Condone brackets crossed out


	
	(b)
	
	 final answer
	5
	M2 for  or M1 for brackets which give 2 correct terms
M2 for  or M1 for brackets which give 2 correct terms

	Condone brackets crossed out

	20
	
	
	{x : −2 < x < 7} final answer and with correct working
	5
	


B4 for −2 < x < 7 with correct working and not written separately

OR

M2 for (x – 7)(x + 2) or     or
M1 for brackets which give two correct terms or the formula with at most two errors

B1 −2 and 7



If 0 or 1 scored award instead 
SC2 for {x : −2 < x < 7}
If 0 scored SC1 for −2 < x < 7

	“correct working” requires at least M2 e.g. (x – 7)(x + 2)   






condone x(x + 2) – 7(x + 2) for M2
could be seen as roots on a sketch of graph or with incorrect inequality symbols

completing the square:
allow   for M2 
or  for M1





Appendix

Exemplar responses for Q5(e)

	Response
	Mark

	It is too far away from the last piece of data
	1

	the recordings haven’t been taken since 1580 m it would need another recording after 1800 to average
	1

	the last temperature recorded near 1800 is 1580
	1

	there isn’t a temperature for 1700 so it suggests the experiment ended at 1580
	1

	it could be below 0
	1

	in the scatter diagram it doesn’t go over 1600 m
	1

	the data does not go up to that height
	1

	you do not have measurements for surrounding heights
	1

	graph only goes up to 1580
	1

	answer would be negative
	1

	the reading goes off the graph
	1

	extrapolation goes beyond known data/1580
	1

	the line of best fit would be off the graph
	1

	no values for temperatures under zero
	1

	
	

	
	

	the LOBF does not reach there
	0

	answer is not on the scale
	0

	the pattern may change when the temperature goes below zero
	0

	there isn’t a temperature for 1700 so it suggests that’s where the experiment ended
	0

	there is no information/data at that point
	0

	because it’s the last height and where the graph stops
	0

	its an estimate
	0

	there is no data
	0

	no points plotted at 1800
	0

	there are no results of temperature for this given height 1800
	0

	extrapolation (alone)
	0

	there isn’t enough evidence
	0

	there are no calculations on that day
	0

	there is no more temperature decrease after 1580
	0



Exemplar responses for Q6(b)

	Response
	Mark

	it will take less time [than their 102 days]
	1

	my answer to part (a) will decrease
	1

	
	

	it will take longer on some parts and less time on other parts
	0

	it will increase
	0

	it will change the time
	0

	it will not affect my answer
	0

	it will take 4 days not 5 days (incorrect statement)
	0

	it make it faster to dig the tunnel
	0






Exemplar responses for Q10(a)

	
	Response
	Mark

	small size
	small sample (condone use of ‘population’)
	1

	
	only collect from 20 people
	1

	
	need a larger sample size
	1

	
	
	

	
	
	

	
	
	

	
	bias introduced as many are at work/school so not in sample
	1

	not random
	only collect on one day / should collect on many days / collect at different times / collect at different places
	1BOD

	People are excluded
	mostly older people in library at that time
	1

	
	test is random so it is biased/unfair
	1BOD

	
	many people work on Monday afternoon
	1

	
	data collected from one set of people
	1

	
	all children at school so not in sample
	1

	
	only interviewing people from the same area
	1

	
	
	

	
	people in the library don’t exercise
	0

	
	don’t know if people tell the truth
	0

	
	some people would have been out before 2 pm
	0

	
	
	

	No control over strata
	no control over number of adults and children
	1

	
	might be all/many adults
	1

	
	might be no children in the sample as all at school
	1

	
	needs to be ‘enough’ adults and ‘enough’ children in sample
	1

	
	number of adults and children not equal/must be equal
	1BOD

	
	they should interview the same amount of children and adults
	1BOD

	
	there may be an uneven number of adults and children
	1BOD

	
	children are at school so they will interview more adults
	1





Exemplar responses for Q16a

	Response
	Mark

	1.045 is above 1
	1

	the percentage multiplier is above 1
	1

	it is being multiplied by a number greater than 1
	1

	the rate is above 1
	1

	the multiplier is higher than 1
	1

	104.5 means 104.5% and that means 4.5% is added each year 
	1(BOD)

	104.5% is an increase add on to 100
	1(BOD)

	it is above 1
	1

	the number is multiplied by 1 and 4.5%
	1(BOD)

	the multiplier starts with a 1
	0

	it is being added to 100%
	0

	the multiplier is positive
	0

	the multiplier is 1.045
	0




Exemplar responses for Q16(e)(ii)

	Response
	Mark

	the rate of increase may not continue
	1

	house prices fluctuate
	1

	they could drop
	1

	‘something’ may cause the price to drop (e.g. damage, inflation, local flooding, financial crisis or Brexit)
	1

	they may increase at different rates
	1

	the house may be demolished
	1

	accept any home improvement e.g. extension (might increase faster than predicted)
	1

	
	

	it is only an estimate
	0

	it is only a prediction
	0

	house market may have changed
	0
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