
GCSE Mathematics (1MA1) – Higher Tier Paper 3H 
Shadow Set 2 
 
Summer 2018 student-friendly mark scheme (Version 2.0) 

 
 

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). 
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Question 1 (Total 3 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

(a) Negative B1 This mark is given for the correct answer 
only 

(b) The point is far away from the line of best 
fit 

C1 This mark is given for a correct 
explanation 

(c) The biologist’s conclusion is unreliable 
because the point is outside the range of the 
scatter diagram 

C1 This mark is given for a correct 
explanation 

 
 
Question 2 (Total 2 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

 7s + 56 – 12 – 18s M1 This mark is given for a method to 
expand the brackets in the expression 

–11s + 44 A1 This mark is given for the correct answer 
only 

 

Question 3 (Total 2 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

 Area of trapezium = h (a + b) 

=  ´ 4 ´ (2 + 6)  

= 16 

M1 This mark is given for a method to find 
the area of the trapezium 

Triangle of area 16 (e.g. base 8, height 4) A1 This mark is given for a correct diagram 
with area 16 

 
 
Question 4 (Total 2 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

 Probabilities for the first throw should add 
up to 1 (rather than 0.9) 

C1 This mark is given for a correct statement 

0.35 and 0.65 have been reversed on one 
set of the branches for the second throw 

C1 This mark is given for a correct statement 
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Question 5 (Total 3 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

(a) cos ABC =  = 0.6666…. M1 This mark is given for a method to find a 
value for the cosine of the angle ABC 

48.2 A1 This mark is given for the correct answer 
only (using a calculator) 

(b) The value of cos ABC increases as the size 
of the angle decreases 

C1 This mark is given for a correct statement 
with a supporting reason 

 
Question 6 (Total 5 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

(a) 1 – 0.22 – 0.12 = 0.66 P1 This mark is given for a process to find 
the sum of the unknown probabilities 

2x + x = 0.66 
x = 0.22 

P(red) = 0.44, P(white) = 0.22 

P1 This mark is given for a process to find 
the probabilities of parking red and white 
cars 

Number of counters in the bag =   

= 150 

Number of red cars = 150 ´ 0.44 

P1 This mark is given for a process to find 
the number of red cas 

66 A1 This mark is given for the correct answer 
only 

(b) 0.5 multiplied by an odd number will never 
be a whole number of sweets, so there must 
be an even number of sweets in the box 

C1 This mark is given for a correct 
explanation 

 
 
Question 7 (Total 3 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

 6 – x = 5(3x – 10) 
6 – x = 15x – 50 

M1 This mark is given for a method to 
remove the fraction from the equation 

15x + x = 50 + 6 
16x = 56 

M1 This mark is given for a method to isolate 
x on one side of the equation 

x = 3.5 A1 This mark is given for the correct answer 
only 
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Question 8 (Total 5 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

 Sum of interior angles of a hexagon  

= (6 – 2) ´ 180  

P1 This mark is given for a process to find 
the total of the interior angles of a 
hexagon 

720 A1 This mark is given for the correct total of 
the interior angles of a hexagon 

720 – 90 – 160 – 170 – 150 = 150 P1 This mark is given for a process to find 
the sum of the angles BCD and CDE 

CDE = 2 ´ BCD 

CDE : BCD = 100 : 50 

P1 This mark is given for a process to find 
the ratio between angle CDE and angle 
BCD 

CDE = 100 A1 This mark is given for the correct answer 
only 

 
 
Question 9 (Total 4 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

(a) 
 = 1.145…,   = 107 

M1 This mark is given for a method to find a 
value for B 

2 

3.384 ´ 103 A1 This mark is given for the correct answer 
only 

(b) 
 = 0.97… 

M1 This mark is given for a method to find 
the scale factor of the decrease of B 

The scale factor of the change of B is less 
than 1, therefore the value of B decreases 

C1 This mark is given for a correct 
explanation supported by correct working 
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Question 10 (Total 3 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

   32 = 2 ´ 2 ´ 2 ´ 2 ´ 2 

120 = 2 ´ 2 ´ 2 ´ 3 ´ 5 

160 = 2 ´ 2 ´ 2 ´ 2 ´ 2 ´ 5 

P1 This mark is given for a process to find 
the lowest common multiple (LCM) of 
32, 120 and 160 

LCM = 2 ´ 2 ´ 2 ´ 2 ´ 2 ´ 3 ´ 5 = 480 

Number of seconds in an hour = 3600 

P1 This mark is given for finding the LCM 
and the number of seconds in an hour 

 = 7 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 

  = 275 000 P1 This mark is given for a process to find 
the cost of the vintage car in 2012 

 P1 This mark is given for a process to find 
the cost of the vintage car in 2016 

220 000 A1 This mark is given for the correct answer 
only 

 
 

Question 12 (Total 4 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

(a)  =  M1 This mark is given for a method to find 
the gradient of the line 

1.5 A1 This mark is given for the correct answer 
only 

(b) The rate of change of the volume of the 
container with time 

C1 This mark is given for a correct 
explanation 

(c) The number of litres in the container to 
start with (when t = 0) 

C1 This mark is given for a correct 
explanation 
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Question 13 (Total 3 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

 Volume shape A : volume shape B = 

= (Ö3)3 : (Ö16)3 

= Ö27 : 64 

M1 This mark is given for a method to find 
the scale factors of volumes 

Volume shape A = Ö27 ´  M1 This mark is given for a method to use 
the ratio of volumes to find the volume of 
shape A 

2.60 A1 This mark is given for the correct answer 
only 

 
 

Question 14 (Total 2 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

   M1 This mark is given for a method to find 
the number of games played 

132 A1 This mark is given for the correct answer 
only 
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Question 15 (Total 4 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

(a)  
  

 

M1 This mark is given for a method to find 
the area of one strip using a trapezium (or 
a triangle) 

                                                                        M1 

    (  ´ 2.5 ´ (0 + 15)) + ( ´ 2.5 ´ (15 + 22))             
+ (  ´ 2.5 ´ (22 + 26)) + ( ´ 2.5 ´ (26 + 28))         
+ (  ´ 2.5 ´ (28 + 30)) + ( ´ 2.5 ´ (30 + 32)) 

= 18.75 + 46. 25 + 60.0 + 67.5 + 72.5 + 27.5 

This mark is given for a method to find 
the area under the curve using six 
trapeziums 

342.5 A1 This mark is given for the correct answer 
only 

(b) This is an underestimate since there are 
small areas under the graph not included 

C1 This mark is given for a correct statement 
supported by working 
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Question 16 (Total 6 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

(a) (a ´ 22) + (b ´ 2) = –4 

(a ´ 42) + (b ´ 4) = 16 

P1 This mark is given for a process to find 
equations in a and b 

  4a + 2b = –4 

16a + 4b = 16 

P1 This mark is given for a process to find a 
pair of simultaneous equations 

a = 3 and b = –8 A1 This mark is given for correctly solving 
two simultaneous equations to find values 
of a and b 

(3 ´ 62) + (–8 ´ 6) = 72 – 48 

= 24 

A1 This mark is given for a correct answer 
only 

(b) 0 1 4 9 16 
      1          3          5          7 

 2 2 2 

M1 This mark is given for using the method 
of differences; second difference of 2 
implies n2 

n2 – 2n + 1 or (n – 1)2 A1 This mark is given for the correct answer 
only 

 
 

Question 17 (Total 5 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

  =  P1 This mark is given for using the sine rule 
as a start of the process to find the length 
BD 

BD =  ´ sin 36° 

       = 9.19 

P1 This mark is given for a complete process 
to find the length BD 

AD2 =  

11.32 + 9.192 – (2 ´ 11.3 ´ 9.19 ´ cos 104°) 

P1 This mark is given for using the cosine 
rule as a start of the process to find the 
length AD 

AD2 = 127.69 + 54.46 + 50.25 
        = 232.40 

P1 This mark is given for a complete process 
to find the length AD 

AD = 15.24 A1 This mark is given for the correct answer 
only 

 
 

°36sin
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°112sin
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Question 18 (Total 6 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

(a) 13 + 2 = 3 
23 + 4 = 12 

C1 This mark is given for substituting both 1 
and 2 into x3 + 2x 

3 is < 9 and 12 > 9 which implies there is a 
solution between 1 and 2 

C1 This mark is given for a correct statement 

(b) x3 + 2x = 9 
x3 = 9 – 2x (subtracting x from both sides) 

x =  (cube root of both sides) 

C1 This mark is given for a correct algebraic 
rearrangement 

(c) x1 =  =  = 1.70997 M1 This mark is given for a substitution of 2 
into the equation to find x1 

x2 =  =   

= 1.77369 

M1 This mark is given for a substitution of x1 
into the equation to find x2 

x3 =  =  = 
1.76009 

A1 This mark is given for a substitution of x2 
into the equation to find x3 

 
 

Question 19 (Total 5 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

  =  P1 This mark is given for a process to derive 
an equation in x 

(4x – 1)(6x + 5) = x(12x + 31) P1 This mark is given for a process to 
remove fractions from the equation 

24x2 + 14x – 5 = 12x2 + 31x 

24x2 + 14x – 5 – 12x2 – 31x = 0 
12x2 – 17x – 5 = 0 

P1 This mark is given for a process to form a 
quadratic equation 

(4x + 1)(3x – 5) = 0 
or 

  

=  

P1 This mark is given for a process to solve 
the quadratic equation, either by 
factorising or by using the quadratic 
formula 

x =  (rejecting x = – ) A1 This mark is given for the correct answer 
only 

 

3 29 x-

3 229 ´- 3 5

3 70997.129 ´- 3 58006.5

3 77369.129 ´- 3 45262.5

14 -x
x

3112
56

+
+
x
x

24
)5124(289)17( -´´-±--
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3
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Question 20 (Total 5 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

  
 

 
 

 
 

 
 

P1 This mark is given for a process to show 
some of the information given 

 
 

 
 

 
 

 
 

P1 This mark is given for a process to show 
at least three of the unknown amounts 
from the information given 
5 people like chicken and fish but not 
beef 
13 people like beef and chicken but not 
fish 
31 people like beef but not chicken or fish 

 
 

 
 

 
 

 
 

P1 This mark is given for a complete process 
to find the number of people who like 
only fish (100 – 90 = 10) 

 ´   =   ´  P1 This mark is given for a process to find 
the probability that two people chosen at 
random like only fish 

 =  A1 This mark is given for the correct answer 
(or an equivalent fraction) 
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Question 21 (Total 5 marks) 

Part Working or answer an examiner might 
expect to see 

Mark Notes 

(a) AD = BC (opposite sides of a parallelogram 
are equal) 

Ð BAD = Ð BCD (opposite angles of a 
parallelogram are equal) 

Ð ADP = Ð CBQ = 90° (given on diagram) 

C1 This mark is given for identifying a pair 
of relevant equal sides or angles with 
reasons 

C1 This mark is given for a complete 
identification of all three aspects with 
reasons given 

Two pairs of angles and one pair of sides 
are equal (ASA), so ADP is congruent to 
CBQ 

C1 This mark is given for a correct 
conclusion of congruency (with reference 
to ASA) 

(b) AP = QC since triangle ADP is congruent 
to triangle CBQ 

C1 This mark is given for identifying a pair 
of equal sides in APCQ with reasons 

APCQ is a parallelogram and opposite 
sides of a parallelogram are equal 

C1 This mark is given for a complete 
explanation 
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Version 2.0:  
Amendments made to mark schemes for question 9 from Version 1.0 

 

1MA1 GCSE Mathematics (9–1) 
Shadow Set 2 

 
1MA1 9 8 7 6 5 4 3 2 1 

1H Higher tier Paper 1H 70 59 48 38 28 18    
2H Higher tier Paper 2H 68 57 47 37 27 18    

3H Higher tier Paper 3H 64 54 44 34 24 14    
 

(Marks for papers 1H, 2H and 3H are each out of 80.) 
 

 
1MA1 overall 9 8 7 6 5 4 3 2 1 
1MA1H Higher tier 202 170 139 109 79 50 35   

 
 (Marks for 1MA1H are out of 240.) 

 
Grade boundaries are set by examiners for the whole qualification at 7, 4 and 1 and the intermediate 
grades are calculated arithmetically. Thus, for example, the overall grade for 2 at Foundation tier falls a 
third of the way between 31 and 136 at 66. 
 

 


