GCSE Mathematics (1MA1) – Higher Tier Paper 3H
Summer 2019 student-friendly mark scheme

Please note that this mark scheme is not the one used by examiners for making scripts. It is intended more as a guide to good practice, indicating where marks are given for correct answers. As such, it doesn’t show follow-through marks (marks that are awarded despite errors being made) or special cases.

It should also be noted that for many questions, there may be alternative methods of finding correct solutions that are not shown here – they will be covered in the formal mark scheme.

NOTES ON MARKING PRINCIPLES
	Guidance on the use of codes within this mark scheme


	M1 – method mark. This mark is generally given for an appropriate method in the context of the question. This mark is given for showing your working and may be awarded even if working is incorrect.
P1 – process mark.  This mark is generally given for setting up an appropriate process to find a solution in the context of the question.
A1 – accuracy mark. This mark is generally given for a correct answer following correct working.
B1 – working mark. This mark is usually given when working and the answer cannot easily be separated.
C1 – communication mark. This mark is given for explaining your answer or giving a conclusion in context supported by your working.
Some questions require all working to be shown; in such questions, no marks will be given for an answer with no working (even if it is a correct answer).



Question 1 (Total 5 marks)

	Part
	Working an or answer examiner might expect to see
	Mark
	Notes

	(a)
	[image: image1.emf]
	M1
	This mark is given for placing numbers 6 and 9 in the intersection of A and B

	
	[image: image2.emf]
	M1
	This mark is given for placing numbers 1, 5 and 8 in set A only 

or 

the number 2 in set B only 

or 

the numbers 3, 4 7 outside A ( B

	
	
	C1
	This mark is given for a fully correct Venn diagram

	(b)
	There are 2 numbers in A ( B
There are 9 numbers in the universal set
	M1
	This mark is given for one of these two statements seen
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	A1
	This mark is given for a correct answer only


Question 2 (Total 3 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	200 000 ( 1.015 = 203 000
	M1
	This mark is given for a method to show the amount that will be in the savings account after one year

	
	200 000 ( (1.015)4 = 212 272.71
	M1
	This mark is given for a method to show the amount that will be in the savings account after four years

	
	212 272.71 – 200 000 = 12 272.71
	A1
	This mark is given for a correct answer (in the range 12 272.70 to 12 272.72)


Question 3 (Total 3 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	40 < h ( 50
	B1
	This mark is given for the correct answer only

	(b)
	[image: image4.emf]
	B2
	This mark is given for a correct polygon with points plotted at midpoints
(B1 is given for one point incorrect)


Question 4 (Total 2 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	For example:

Points should be joined by straight lines, not curved lines

The first quarter not shown

9.5 is missing from the vertical axis

The vertical axis does not start from zero
	B1
	This mark is given for a first correct statement

	
	
	B1
	This mark is given for a second correct statement


Question 5 (Total 4 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	(6 – 2) ( 180 = 720
	M1
	This mark is given for a method to find the sum of the interior angles of a hexagon

	
	Letting the angles AFE and BCD = x and the angles FED and CDE = 2x, then
720 – 117 – 117 = 6x
	M1
	This mark is given for a method to find the missing angles of the hexagon

	
	x = 
[image: image5.wmf]6
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 = 81
	M1
	This mark is given for a method to find the value of x

	
	Thus angle CDE = 2x = 162
	C1
	This mark is given for the correct answer only following from correct working


Question 6 (Total 5 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	2 ( ( ( 0.82 = 4.021
	P1
	This mark is given for a process to find the area of the top and bottom of the tank

	
	2( ( 0.8 ( 1.8 = 9.047
	P1
	This mark is given for a process to find the curved surface area of the tank

	
	4.021 + 9.047… = 13.069
	P1
	This mark is given for a process to find the total surface area of the tank

	
	3 ( 13.068 = 39.204
	P1
	This mark is given for a process to find the total surface area of three tanks

	
	Jeremy only has enough paint to cover 35 m2 so Jeremy does not enough paint to completely cover 3 tanks
	C1
	This mark is given for a correct conclusion supported by correct working


Question 7 (Total 2 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes
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	M1
	This mark is given for either or 1.704… or 16.74 seen 

	
	0.3191419…

0.319 to 3 significant figures
	A1
	This mark is given for the correct answer only


Question 8 (Total 2 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	For example:

Sarah should have calculated AC 2 – AB 2
Sarah should have calculated 82 – 62
	C1
	This mark is given for a correct statement describing Sarah’s mistake

	(b)
	For example:

The scale factor in the diagram is 2.5
5 ( 2 is not 1
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	C1
	This mark is given for the correct statement to say why Roy’s diagram is not correct


Question 9 (Total 3 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	When all machines are working,

6 machines  ( 9 days = 54 machine days
	P1
	This mark is given for a process to solve the problem

	
	day 1 : missing 
[image: image8.wmf]2
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 a day’s worth of boxes
day 2 : missing 
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 a day’s worth of boxes

day 3 : missing 
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 a day’s worth of boxes
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 = 1 day
	P1
	This mark is given for a process to find the number of days to be found to make all the boxes

	
	9 + 1 
= 10 days
	A1
	This mark is given for the correct answer only


* there are many other ways to approach this question!
Question 10 (Total 3 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes
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 ( 100 = 144
	P1
	This mark is given for a process to find the amount of interest added before tax
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 ( 100
	P1
	This mark is given for a process to find the interest rate

	
	1.8
	A1
	This mark is given for the correct answer only


Question 11 (Total 3 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes
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	P1
	This mark is given for a process to find how long the signal took to reach Mars

	
	= 1.3 ( 102

= 130
	A1
	This mark is given for finding the number of seconds the signal takes to reach Mars

	
	The signal will take longer to reach Mars
	C1
	This mark is given for a correct explanation


Question 12 (Total 1 mark)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	Patrick needs to find the fourth root of 64 rather than a quarter of 64
	C1
	This mark is given for a correct explanation


Question 13 (Total 4 marks)

	Part
	Working an or answer examiner might expect to see
	Mark
	Notes

	
	1.09 ( 60 = 65.4
0.97 ( 128 = 124.16
	P1
	This mark is given for a process to find the mass of 60 litres of ethanol and the mass of 128 litres of propylene

	
	65.4 + 124.16 = 189.56
	P1
	This mark is given for a process to find the mass of 188 litres of the antifreeze
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 = 1.0082978…
	P1
	This mark is given for a process to find the density of the antifreeze

	
	1.01 (to 2 decimal places)
	A1
	This mark is given for the correct answer only


Question 14 (Total 4 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes
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 ( AE ( 24 sin 30( = 6AE
	P1
	This mark is given for a process to find the area of one of triangle AFE (and thus the area of triangle BCD)

	
	2 ( 6AE = 12AE
	P1
	This mark is given for a process to find the area of the rectangle ABDE

	
	Let AB = x and AE = 3x

Then 12 ( 3x = 3x ( x
36x = 3x2
	P1
	This mark is given for a process to use the ration AB:AE = 1: 3 and use the area of the rectangle ABDE to find the length AE

	
	36 = 3x
AE = 36
	A1
	This mark is given for the correct answer only


Question 15 (Total 2 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	Translation 
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	M1
	This mark is given for a method showing which type of transformation is required to give the graph of the curve S

	
	(7 ( –1, 2 – 3)

= (–7, –1)
	A1
	This mark is given for the correct answer only


Question 16 (Total 3 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	 6
10
14
18
22
       4          4          4          4
	M1
	This mark is given for a method to find the second differences

	
	2n2
	M1
	This mark is given for a method to recognise that a second difference of 4 means a 2n2 term will be used

	
	2n2 – 3
	A1
	This mark is given for the correct answer only


Question 17 (Total 2 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	
	[image: image20.emf]


	B2
	These marks are given for all four graphs labelled correctly
(B1 is given for two graphs labelled correctly)


Question 18 (Total 6 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	(2x + 1)(x + 3) = 2x2 + 7x + 3
or

(x + 3)(3x + 7) = 3x2 +16x + 21
	M1
	This mark is given for a method to find the product of any two linear expressions

	
	(2x2 + 7x + 3)(3x + 7) = 

(2x + 1)(3x2 +16x + 21) = 
	M1
	This mark is given for a method to multiply out two products with at least half the terms correct

	
	6x3 + 35x2 + 58x + 21
	A1
	This mark is given for the correct answer only

	(b)
	1 ​– x  <  (
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	M1
	This mark is given for a finding the square root of both sides of the inequality

	
	1 ​– x  <  –
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 then x < 1
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1 ​– x  <  
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	M1
	This mark is given for critical values 
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	A1
	This mark is given for the correct answer only


Question 19 (Total 5 marks)

	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	26.15 ( u ( 26.25

4.25 ( a ( 4.35
	M1
	This mark is given for a method to find at least one upper or lower bound for u or a
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	M1
	This mark is given for a method to find an upper bound for the value of  D

	
	80.066176…
	A1
	This mark is given for a correct answer in the range 81.0661 to 81.0662

	(b)
	80
	B1
	This mark is given for the correct answer only

	
	The bounds agree when both are rounded to 80 (1 significant figures)
	C1
	This mark is given for a correct explanation


Question 20 (Version 1) (Total 5 marks)

	Part
	Working an or answer examiner might expect to see
	Mark
	Notes

	
	x = 
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	M1
	This mark is given for a method to find an expression for x to substitute into       x2 – 4y2 = 9
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49 – 56y + 16y2 – 36y2 = 81
	M1
	This mark is given for a method to expand and simplify

	
	20y2 +56y + 32 = 0
Dividing through by 4 gives

5y2 + 14y = 8 = 0
	M1
	This mark is given for a method to form a quadratic equation to be solved

	
	(5y + 4)(y + 2) = 0
	M1
	This mark is given factorising the quadratic to solve for y (and hence x)

	
	x = 3
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x = 5, y = ​–2
	A1
	This mark is given for the correct answers only


Question 20 (Version 2) (Total 5 marks)

	Part
	Working an or answer examiner might expect to see
	Mark
	Notes

	
	y = 
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	M1
	This mark is given for a method to find an expression for y to substitute into       x2 – 4y2 = 9

	
	x2 – 4 
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 = 9
4x2 – 49 + 42x – 9x2 = 36
	M1
	This mark is given for a method to expand and simplify

	
	5x2 – 42x + 85 = 0
	M1
	This mark is given for a method to form a quadratic equation to be solved

	
	(5x – 17)(x – 5) = 0
	M1
	This mark is given factorising the quadratic to solve for x (and hence y)

	
	x = 3
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x = 5, y = ​–2
	A1
	This mark is given for the correct answers only


Question 21 (Total 4 marks)

	Part
	Working an or answer examiner might expect to see
	Mark
	Notes

	(a)
	

	M1
	This mark is given for a method to find the total frequency

	
	150 + 270 = 420
	M1
	This mark is given for a method for finding the frequency of onions between 60 and 120 g
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	M1
	This mark is given for a method to find the angle of the sector in the pie chart

	
	210
	A1
	This mark is given for the correct answer only


Question 22 (Total 4 marks)

	Part
	Working an or answer examiner might expect to see
	Mark
	Notes

	(a)
	OA = 16 sin 30( = 8
	P1
	This mark is given for a process to find the length OA

	
	x2 + y2 = 64
	P1
	This mark is for a process to use the equation of the circle x2 + y2 = r2

	
	9p2 + p2 = 64
10p2 = 64

p = (6.4
	P1
	This mark is given for a process to substitute 3p and p into the equation for a circle to solve for p

	
	2.53
	A1
	This mark is given for a correct answer in the range 2.52 to 2.53


Question 23 (Total 5 marks)

	Part
	Working an or answer examiner might expect to see
	Mark
	Notes

	
	ABC = 360( – 150( – 143( = 67(
	P1
	This mark is given for a process to find the angle ABC

	
	AC 2  = 92 + 82 – 2 ( 9 ( 8 ( cos 67( 

AC 2 = 88.734…
	P1
	This mark is given for a process to use the cosine rule 
AC 2 = AB 2 + BC 2  – 2 ( AB ( BC cos ABC
to find AC

	
	AC = 9.412
	P1
	This mark is given for correctly finding the distance AC
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BAC = 61.6(
	P1
	This mark is given for a process to use the sine rule to find the angle BAC

	
	37 + 62. 6 = 098.6
	A1
	This mark is given for a correct answer in the range 098.5 to 098.6
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Description of function�
Graph�
�
f(x) is inversely proportional to x�
B�
�
f(x) is a trigonometrical function�
A�
�
f(x) is an exponential function�
D�
�
f(x) is directly proportional to (x�
C�
�






Weight�
Frequency density�
Frequency�
�
   0 – 60�
2�
120�
�
 60 – 90�
5�
150�
�
  90 – 120�
9�
270�
�
120 – 135�
6�
90�
�
135 – 180�
2�
90�
�
Total�
�
720�
�
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