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Introduction
OCR’s Alternative Papers for GCSE (9-1) Mathematics are each created by taking one of our past papers and amending the numbers/graphs/diagrams/tables/etc. in its questions.
This Alternative Paper is an amended version of one of the Summer 2019 series papers. The wording and topics assessed are essentially the same, but the responses students need to make will be different. Using both this paper and the corresponding Summer 2019 exam paper with your students at different points in the year will allow you to monitor how their learning has progressed in the time between the two papers.
Additional Alternative Papers and past papers are available to download from https://www.ocr.org.uk/qualifications/gcse/mathematics-j560-from-2015/assessment/.
The mark scheme for this resource can be found in this document after the Alternative Paper.
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GCSE (9-1) Mathematics
J560/04 Paper 4 (Higher Tier)
Alternative Paper (June 2019)


Time allowed: 1 hour 30 minutes


You may use:
· A scientific or graphical calculator
· Geometrical instruments
· Tracing paper

[bookmark: _Hlk43448101]


Name






INSTRUCTIONS
•	Use black ink. You may use an HB pencil for graphs and diagrams.
•	Complete the boxes above with your name.
•	Answer all the questions.
•	Read each question carefully before you start to write your answer.
•	Where appropriate, your answers should be supported with working. Marks may be given
for a correct method even if the answer is incorrect.
•	Write your answer to each question in the space provided.
•	Additional paper may be used if required.



INFORMATION
•	The total mark for this paper is 100.
•	The marks for each question are shown in brackets [ ].


•	Use the button on your calculator or taketo be 3.142 unless the question says otherwise.
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Answer all the questions.

1	Calculate.


		

	Give your answer correct to 3 significant figures.





…………….……………….. [3]


2	The ratio 40 grams to 1 kilogram can be written in the form 1 : n.

	Find the value of n.





n = ……..…………….………………. [2]


3	(a)	Alex, Beth and Connor share a prize in the ratio 2 : 4 : 5.

Connor gives of his share to a charity.

What fraction of the whole prize does Connor give to the charity?






(a) ……..…………….………………. [3]

(b)	Dan, Ella and Jane share some money in the ratio 4 : 6 : 9.
Jane’s share is £1800.

How much money did they share?






(b) £……..…………….………………. [2]


4	A bus timetable shows the following information.

A bus following route T leaves for the train station every 21 minutes.
A bus following route A leaves for the airport every 18 minutes.
A bus following route T and a bus following route A leave at 7.35 am.

(a)	When is the next time one of each bus is timetabled to leave at the same time?











(a) ……..…………….………………. [4]

(b)	Write down one assumption that was necessary to solve this problem.

..……………………………………………………………………………………………………

....……………………………………………………………………………………………… [1]




5	Ben is 6 years older than Amaya.
Ben is three times as old as Clara.
The sum of their three ages is 64.

Work out the ages of Amaya, Ben and Clara.
























[bookmark: _Hlk44602588]Amaya’s age is ……..…………….……………….

Ben’s age is ……..…………….…………….…….

Clara’s age is ……..………….……………….. [6]



6	130 students in Year 10 and Year 11 sit a test.

66 of the students are in Year 10.
88 of the students are right-handed.
22 of the students in Year 11 are left-handed.

One of the students in Year 10 and one of the students in Year 11 are chosen at random.

Which one is more likely to be left-handed?
Show your working. You may use the table if you wish.


	
	


	
	

	
	


	
	

	
	


	
	

	
	


	
	



























....……………………………………………………………………………………………… [6]




7	The diagram shows a shape ABCDE.
The shape is made from a rectangle, a right-angled isosceles triangle and a quarter of a circle.

[image: ]


F is the mid-point of BD.
AE = 14 m and the perpendicular distance from C to AE is 31 m.

Work out the perimeter of the shape ABCDE. 






















……..…………….………………. m [6]



8	Triangle A and triangle B are drawn on the coordinate grid.

[image: ]


(a) Describe fully the single transformation that maps triangle A onto triangle B.

..……………………………………………………………………………………………………

....……………………………………………………………………………………………… [3]

(b) Describe fully the single transformation that is equivalent to:

· a reflection in the line y = 1, followed by
· 
a translation by .

You may use the grid above to help you.








..……………………………………………………………………………………………………

....……………………………………………………………………………………………… [3]



9	The diagram shows triangle ABC.
CD is parallel to AB.
A, C and E lie in a straight line.
Angles of size a°, b° and c° are shown.

[image: ]


(a)	Insert a°, b° or c° to make this statement true.
Give a reason for your answer.

Angle BCD = …….. because ……………..……………………………………………………

....……………………………………………………………………………………………… [2]

(b)	Use the diagram and the answer to part (a) to show that the angles of a triangle 
add up to 180°.
Give a reason for each statement you make.	[3]







10	Sundip invests £15 000 at a rate of 3% per year compound interest.

Calculate the total amount of interest he will have earned after 4 years.
Give your answer correct to the nearest penny.

















£……..…………….………………. [4]


11	The area of a rectangle is 47 m2, correct to the nearest m2.
The length of the rectangle is 7.7 m, correct to the nearest 0.1 m.

Calculate the smallest possible width of the rectangle.



















……..…………….………………. m [4]





12	(a)	Here are the first four terms of a sequence.

		-3         4         11         18

Write an expression for the nth term of this sequence.







(a) ……..…………….………………. [2]


(b)	The nth term of another sequence is given by 

an 2 + bn

The second term is -2 and the fifth term is 70.

Find the value of a and the value of b.



























(b) a = ……..…………..…….……………….

b = ……..…………….………………. [5]


13	(a)	The cumulative frequency graph shows the distribution of the heights of members of a 
		junior rowing club.

[image: ]
(i)	Find the median.


(a)(i) ……..…………….………………. cm [1]



(ii)	Find the interquartile range.




(ii) ……..…………….………………. cm [2]

(iii)	Calculate the percentage of the members who are at least 160 cm tall.




(iii) ……..…………….………………. % [3]

(b)	The histogram summarises the heights of the 153 members of a junior swimming club.

[image: ]

Which club has the greater median height?
You must show all your working.










....……………………………………………………………………………………………… [5]


14	The graph shows the speed of a train during the first 60 seconds of motion.

[image: ]

(a)	What is the speed of the train after 7 seconds? 



(a) ……..…………….………………. m / s [1]

(b)	What does the straight line suggest about the speed of the train between 50 and 60 seconds?

..……………………………………………………………………………………………………

....……………………………………………………………………………………………… [1]

(c)	Work out the average speed of the train, in m / s, during the 60 seconds.

















(c) ………………………….. m / s [5]



15	The diagram shows triangle OAB and points C and D.


[image: ]


 = 4a and  = 4b.
C lies on AB such that AC = 3CB.
D is such that  = 2a + 2b.

Show, using vectors, that OCD is a straight line.	[5]




16	(a)	The table shows values of x and y.

	x
	3
	4
	6

	y
	32
	18
	8



Show that these values fit the relationship that y is inversely proportional to x 2.	[2]


















(b)	a is inversely proportional to and a = 3.75 when b = 256.

Find a formula linking a and b.



















(b) ……..…………….………………. [3]







17	Show that .	 [3]













18	Region R satisfies these inequalities.

y < 4
y ≤ x
x + y ≥ 5

By drawing three straight lines on this grid, find and label the region R.

[bookmark: _GoBack][image: ]
[6]



19	Solve this equation algebraically. 
Give your solutions correct to 2 decimal places.

5x 2 + 6x – 3 = 0





























x = …………….. or x = …………….. [4]
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[bookmark: J560_04_Mark_Scheme][bookmark: _Hlk43706342]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. Unless the answer and marks columns of the mark scheme specify M and A marks etc, or the mark scheme is ‘banded’, 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.

3. 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.

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).

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.

4. Where dependent (dep) marks are indicated in the mark scheme, you must check that the candidate has met all the criteria specified for the mark to be awarded.

5. The following abbreviations are commonly found in GCSE Mathematics mark schemes.
· cao means correct answer only.
· 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).
· nfww means not from wrong working.
· oe means or equivalent.
· rot means rounded or truncated.
· seen means that you should award the mark if that number/expression is seen anywhere in the answer space, including the answer line, even if it is not in the method leading to the final answer.
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· soi means seen or implied.
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6. [bookmark: _Hlk43706526]Make no deductions for wrong work after an acceptable answer unless the mark scheme says otherwise, indicated for example by the instruction ‘mark final answer’.

7. As a general principle, if two or more methods are offered, mark only the method that leads to the answer on the answer line. If two (or more) answers are offered, mark the poorer (poorest).

8. 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.

9. 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.

10. If the correct answer is seen in the body and the answer given in the answer space is a clear transcription error allow full marks unless the mark scheme says ‘mark final answer’ or ‘cao’. Place the annotation  next to the correct answer.

If the answer space is blank but the correct answer is seen in the body allow full marks. Place the annotation  next to the correct answer.

If the correct answer is seen in the working but a completely different answer is seen in the answer space, then accuracy marks for the answer are lost. Method marks would still be awarded. Use the M0, M1, M2 annotations as appropriate and place the annotation  next to the wrong answer.

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

12. 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.

13. 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.



	[bookmark: _Hlk33680620]Question
	Answer
	Mark
	Part marks and guidance

	1
	
	
	0.841
	3
	B2 for 0.841[1…]

Or B1 for 125 or 0.595…

AND

B1 for their answer seen to more than 3sf correctly rounded to 3sf (both rounded and unrounded values must be seen)


	2
	
	
	25
	2
	Condone 1 : 25 for 2 marks


B1 for [40 :] 1000 oe or  ignoring units
or answer with units e.g. 25 g, 1 g : 25 g


	3
	(a)
	
	
 or equivalent fraction
	3
	


M2 for  oe implied by e.g. [0].114, [0].1136…, 11.4%, 11.36…% or  or 



Or B1 for  or equivalent fraction or  or better



Or M1 for  oe or , implied by 1.25


	
	(b)
	
	3800
	2
	M1 for 1800 ÷ 9 or (4 + 6 + 9) ÷ 9 implied by 200 or 2.111


	4
	(a)
	
	9.41 [am]
	4
	B3 for 9.41 pm

Or B2 for listing the next 3 correct times of both buses 
i.e. 7.56, 8.17, 8.38 and 7.53, 8.11, 8.29

Or B1 for listing the next 3 correct times of one bus
i.e. 7.56, 8.17, 8.38 or 7.53, 8.11, 8.29

Alternative method
B3 for 126 minutes or 2 hours 6 minutes

Or B2 for [LCM =] 126

Or M1 for [18 =] 2 × 32 or [21 =] 7 × 3, allow in a tree
diagram etc. or [LCM =] 126k (k ≠ 1)

Or B1 for listing the next 3 multiples of 18 and 21
i.e. 36, 54, 72 and 42, 63, 84


	
	(b)
	
	Accept any correct assumption
e.g. buses keep to the timetable
or there are no delays
or there are no changes to the timetable
or they do not cancel any buses

	1
	If there is more than one comment mark the best one providing there are no incorrect comments

See appendix

	5
	
	
	24
30
10
	6
	Allow any letter providing use is consistent, this method assumes Clara’s age = c

B4 for 3c + c + 3c – 6 = 64 or better

OR

B1 for b = 3c oe
B1 for b = a + 6 oe
B1 for their ‘a’ + their ‘b’ + their ‘c’ = 64
e.g. a + b + c = 64 must be algebraic

AND

M1FT for correctly solving their linear equation in one variable

AND

M1 for substituting their c into b = a + 6 and b = 3c

Mark working first,

if 0 scored then SC2 for 2 answers correct in the correct place or SC1 for 1 answer correct in the correct place

or if 1 scored then award the better of 1 or SC2 for 2 answers correct in the correct place

to a maximum of 5 marks


	6
	
	
	[Year 10] [left] 20 and [total] 66
[Year 11] [left] 22 and [total] 64

and

A comparison such as:
there are more Year 11 left-handers [than Y10] and there are fewer Year 11s [than Y10] in total

or two comparable figures e.g.


 or 30% or  oe


 or 34% or  oe

and

Conclusion e.g. Y11
	6
	B5 for [Year 10] 20 with 66 and [Year 11] 22 with 64 (e.g. as fractions, or “out of”)

B1 for a comparison and conclusion e.g. two comparable figures or a statement such as “there are more Year 11 left-handers [than Y10] and there are fewer Year 11s [than Y10] in total …….”

OR

The following marks may be seen in their working or in the table

B4 for [Year 10] 20 with 66 and [Year 11] 22 with 64
Or B3 for [Year 10] 20 with 66 or [Year 11] 22 with 64
Or B2 for 20 or both 42 and 64
Or B1 for 42 or 64

If percentages used we must see % sign or use “out of 100 people …”


	7
	
	
	82.9 or 82.89 to 82.9
	6
	Figures and working may be on diagram
B1 for [radius of circle =] 7

B1 for [AB or ED =] 24 soi by 31 – their 7



M1 for  soi by  or 10.99 to 11.0



M2 for  soi by  or 9.89 to 9.9
Or M1 for (their 72) + (their 72) soi by 98

M1 for their 11.0… + their 9.9 + 2 × their 24 + 14 seen

to a maximum of 5 marks


	8
	(a)
	
	Rotation
[centre] (1, 0)
180°
	or
	Enlargement
[centre] (1, 0)
[sf] -1
	1
1
1
	Double transformation scores 0, 0, 0
Must be coordinates, condone missing final bracket
Ignore direction


	
	(b)
	
	Reflection
y = 2.5
	1
2
	Double transformation may only score B1 below
B1 for drawing line y = 2.5
or for a correct mirror line of their final image, not y = 1, drawn or written
or for a correct final image
or a correct follow through translation of the reflection of
their object
or the correct reflection of their object


	9
	(a)
	
	b°, b, B, [angle] ABC or [angle] CBA
Alternate
	1
1
	Not numbers
Condone misspellings e.g. alternative but not Z angles Any longer reasons must be correct and complete


	
	(b)
	
	Angle DCE = a or BAC or CAB
Corresponding
Angle[s] [on a] line [add to 180]

	1
1
1
	Allow written on the diagram
Not F angles
Condone ‘straight line’

	10
	
	
	1882.63 cao
	4
	B3 for 16 882.63 soi by 1882[.63…] as final answer

Or M2 for 15 000 × (1.03)4 oe implied by 16 882[.63…]

Or M1 for 15 000 × (1.03)k oe (k ≠ 5 and k  2) 
or 15 913.5


	11
	
	
	
[46.5 ÷ 7.75 or  =] 6
	4
	6 must not come from a rounded answer
B1 for 46.5
B1 for 7.75, condone 7.7499 or better
M1 for their 46.5 ÷ their 7.75 (46.5 ≤ their 46.5 ≤ 47.5
and 7.65 ≤ their 7.75 ≤ 7.75)


	12
	(a)
	
	7n – 10 or -3 + 7(n – 1) oe
	2
	Condone + -10 etc. for 2 marks
B1 for 7n + c


	
	(b)
	
	[a =] 5
[b =] -11
	5
	B1 for 22a + 2b = -2 or better

B1 for 52a + 5b = 70 or better

M1 for equating the coefficients of a variable, allow one numerical error

M1 for correctly eliminating one variable e.g. 15a = 75, allow one numerical error

Allow any correct method


	13
	(a)
	(i)
	147
	1
	

	
	
	(ii)
	16 to 17
	2
	B1 for 135 or 151 to 152 (may be written or indicated on graph, not just a line through it)

	
	
	(iii)
	10 to 11
	3
	B2 for [0].89[…] or 89[.…]% or [0].10[…] or [0].11

OR

B1 for 107 (from graph) or 13


M1 for  or 


	
	(b)
	
	77 or 76.5

and

102 or both 28 (or 14 + 14) and 74

Swimming club has a median in group 135 to 145 oe [Rowing club has median their 147]
so rowing club [has higher median] oe FT their (a)(i) for conclusion
	5
	B1 for 77 or 76.5

M2 for 20 × 1.4 and 10 × 7.4 soi by 102 or both 28 (or 14 + 14) and 74
Or M1 for 20 × 1.4 or 10 × 7.4 soi by 28 (or 14 + 14) or 74
Accept any correct alternative methods (e.g. 5 squares = 1 person)

B1 for [swimming club has a median in group] 135 to 145 oe e.g. “≤ 145” (if they use a proportional calculation answer 141 to 142)

A1dep on previous 4 marks for “rowing club [has higher
median”] oe FT their (a)(i) for conclusion


	14
	(a)
	
	7
	1
	Condone “greater than 7” or “> 7”

	
	(b)
	
	Deceleration is constant oe

	1
	

	
	(c)
	
	11.9 or 11.87 to 11.89 or 12 if no evidence of incorrect working
	5
	
M1 for attempt to find an area under the graph e.g. , soi by e.g. 112.5, 525, 75 or 712.5


M2 for  oe or 712.5
Or M1 for a total area attempt with one error

M1dep for their 712.5 ÷ 60, dependent on attempt at total area under graph


	15
	
	
	Accept any correct justification
e.g. two of
 = a + 3b
 = 2a + 6b
 = a + 3b

and

correct conclusion e.g.
 = 2(a + 3b) = 2 or  is a multiple of  
or  = 
(must be consistent with vectors found)
	5
	B1 for [ =] 4b – 4a oe

M1 for each of e.g.

 = 4a + (4b – 4a) oe soi by a + 3b
 = 4b + 2a + 2b oe soi by 2a + 6b

 = (4b – 4a) + 2a + 2b oe soi by a + 3b
to a maximum of M2 and may be on diagram and condone notation OCD for  only

M1 for [ =] 2(a + 3b) or 2 =  or  =  and must be consistent with vectors found

If 0 scored, M1 for any correct route leading to ,  or  e.g.  =  + 


	16
	(a)
	
	Any correct method



, ,  oe

or uses one pair to find  and check with the other pairs

	2
	Accept 9 for 32 etc.


M1 for correct method with one error or omission or uses  to find k = 288

	16
	(b)
	
	

	3
	
Condone answer of  for 2 marks
OR


M1 for  oe implied by 
B1 for [k =] 60


	17
	
	
	

 or 
	1
	Condone x etc. instead of a but not numbers only

	
	
	
	



 or  or  or 
	1
	

	
	
	
	


 or  or 

	1dep
	Dependent on both previous marks

	18
	
	
	Three correct lines and region R correctly labelled with an ‘R’ or unambiguous wording or shading
	6
	B1 for line y = 4 and B1dep indicates correct side
B1 for line y = x and B1dep indicates correct side
B1 for line x + y = 5 and B1dep indicates correct side
to a maximum of 5 marks

Condone good freehand lines, which can be dashed or solid
Mark the region which is labelled, but if no labelling mark the single region which is shaded (or unshaded)
Condone regions that are just in the first quadrant
Region mark depends on the line being a close attempt

Note: lines need only be one square long for line mark but they must be fit for purpose to define their region up to the intersections and the y-axis


	19
	
	
	-1.58 and [0].38 with some correct algebraic working
	4
	M2 for correct substitution into the formula, allow one



error, e.g.  or for  and 
Or M1 for correct substitution into the formula, allow two

errors, or for e.g. 

AND

A1 for -1.58 or [0].38 or for both solutions correct but to more than 2dp. e.g. -1.57979… or 0.37979…

If 0 scored, allow SC1 for two correct answers with no correct algebraic working






APPENDIX
Question 4(b)
	Response
	Mark

	Buses keep to the timetable
	1

	Buses arrive/leave on time
	1BOD

	There are no delays
	1

	There are no unexpected stops
	1

	They follow the same routes each time
	1

	There are no changes to the timetable/they keep to the timetable
	1

	They do not cancel any buses
	1

	No buses break down
	1

	There is no bad/heavy traffic
	1

	There is no traffic 
	0
(not enough)

	Buses are travelling at constant speed
	0

	Buses stop to recharge/refuel or collect passengers
	0
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