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Gen er a l  Mar k in g  Gu id an ce 

 All candidates must  receive the sam e t reatm ent . Exam iners m ust  

m ark the first  candidate in exact ly the sam e way as they m ark the 

last .  

 Mark schem es should be applied posit ively. Candidates m ust  be 

rewarded for what  they have shown they can do rather than 

penalised for om issions. 

 Exam iners should m ark according to the m ark schem e not  

according to their  percept ion of where the grade boundaries m ay 

lie. 

 There is no ceiling on achievem ent . All m arks on the m ark schem e 

should be used appropriately. 

 All the m arks on the m ark schem e are designed to be awarded. 

Exam iners should always award full m arks if deserved, i.e. if the 

answer m atches the mark schem e. 

Exam iners should also be prepared to award zero m arks if the 

candidate’s response is not  worthy of credit  according to the m ark 

schem e. 

 Where som e judgem ent  is required, m ark schem es will provide the 

pr inciples by which m arks will be awarded and exemplificat ion m ay 

be lim ited. 

 When exam iners are in doubt  regarding the applicat ion of the mark 

schem e to a candidate’s response, the team leader must  be 

consulted. 

 Crossed out  work should be m arked UNLESS the candidate has 

replaced it  with an alternat ive response. 

 Ty p es o f  m ar k  

o M m arks:  m ethod m arks 

o A m arks:  accuracy m arks 

o B m arks:  uncondit ional accuracy m arks ( independent  of M 

m arks)  

 Ab b r ev ia t ion s 

o cao – correct  answer only 

o ft  – follow through 

o isw – ignore subsequent  working 

o SC -  special case 

o oe – or  equivalent  (and appropriate)  

o dep – dependent  

o indep – independent  

o eeoo – each error or om ission 

o awrt  –answer which rounds to



 No w or k in g  

I f no working is shown then correct  answers norm ally score full 

m arks 

I f no working is shown then incorrect  (even though nearly 

correct )  answers score no m arks. 

 W it h  w or k in g  

I f there is a wrong answer indicated on the answer line always check 

the working in the body of the script  (and on any diagrams) , and 

award any m arks appropriate from the m ark schem e. 

I f it  is clear from  the working that  the “ correct ”  answer has been 

obtained from incorrect  working, award 0 marks. 

Any case of suspected m isread loses A (and B)  m arks on that  part , 

but  can gain the M m arks. 

I f working is crossed out  and st ill legible, then it  should be given any 

appropriate m arks, as long as it  has not  been replaced by alternat ive 

work. 

I f there is a choice of m ethods shown, then no m arks should be 

awarded, unless the answer on the answer line m akes clear the 

m ethod that  has been used. 

I f there is no answer on the answer line then check the working for 

an obvious answer. 

 I g n o r in g  su b seq u en t  w or k  

I t  is appropriate to ignore subsequent  work when the addit ional work 

does not  change the answer in a way that  is inappropriate for the 

quest ion:  eg. I ncorrect  cancelling of a fract ion that  would otherwise 

be correct .  

I t  is not  appropriate to ignore subsequent  work when the addit ional 

work essent ially m akes the answer incorrect  eg algebra. 

Transcript ion errors occur when candidates present  a correct  answer 

in working, and write it  incorrect ly on the answer line;  m ark the 

correct  answer. 

 Par t s o f  q u est ion s 

Unless allowed by the m ark schem e, the m arks allocated to one part  

of the quest ion CANNOT be awarded in another. 
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Apart from Questions 6(a), 11, 12 and 19(d) (where the mark scheme states otherwise), the correct answer, unless clearly obtained by an 

incorrect method, should be taken to imply a correct method. 

Q Working Answer Mark  Notes 

1  ଵସ.ଵସଷ.ହ    

 

 

4.04 

 

 

 

2 

M1 

 

 

A1 

For 
௔௕ where a and b are single 

numbers and  a = 14.14 and/or b = 3.5 

Accept 
ଵ଴ଵଶହ  

      Total 2 marks

 

2 (a)  9(2c – 3)  2 B2 Award B1 for 3(6 9)c    

 (b) 2 4 5 20t t t     

 
2 20t t   

 

 

2 

M1 

 

A1 

For three correct terms out of four or 

for four terms correct except for signs. 

      Total 4 marks

 

3 (a)  Reflection in y = 1  

 

 

2 

B1 

B1 

For reflection 

For y = 1 

Award no marks if not a single 

transformation. 

 (b) Parallelogram with vertices (3, -3), (9, -3), (6, -6) and (0, -6)  

2 

B2 Award B1 for any translation of the 

correct parallelogram. 

 (c) Parallelogram with vertices (-3, 1), (-3, 3), (-2, 4), (-2, 2)  

2 

B2 Award B1 for a correct rotation 

through േ90° about any centre. 

      Total 6 marks
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4 (a) 1 0.5 0.15 0.05      M1  

   0.3 2 A1  

 (b) (i) 40 0.15    M1 Accept 40 × 0.15 × 5 or 6 × 5 or 30 

   6  

 

A1  

       (ii) 40 0.5  or 20 and 40 0.05 or 2  M1  

  "20" 1 "6" 5 "2" 10        M1 Dep 

ft from (i) 

   70 5 A1  

  Alternative Method 

1 × 0.50 + 5 × 0.15 + 10 × 0.05 or 1.75 

“1.75” × 40 

 

 

 

70 

  

M1 

M1 

A1

 

 

Dep 

      Total 7 marks

 

5 (a) 26.5    

133 

 

2 

M1 

A1 

 

awrt 133 

 (b) 2 210.5 6.5  or 110.25 42.25 or 68 

2 210.5 6.5 or 110.25 42.25 or 68 oe 

 

 

 

8.25 

 

 

 

3 

M1 

 

M1 

A1 

 

 

 

awrt 8.25 

      Total 5 marks
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6 (a) Correct factor tree or repeated division to find 

factors 2, 2, 2, 3, 5, 5 (condone inclusion of 1’s) 

 

 

 

 

 

 

 

 
3 22 3 5   

 

 

 

 

 

 

 

 

3 

M2 

 

 

 

 

 

 

 

A1 

for finding correct factors (condone 

the inclusion of 1) 

M1 for finding a set of factors (with a 

product of 600) which includes at 

least 3 of the six prime factors. This 

may be a factor tree that is incomplete 

or only correct to this stage, for 

instance. 

dep on M2 

 (b) 
Eg 

12

3

5

5
 or 

105

5
 or 

11

2

5

5
 

 

 

 5ଽ  

 

 

 

2 

M1 

 

 

A1 

For a correct application of an index 

law. 

      Total 5 marks

 

7 (a)  2e   1 B1 Must be the final answer. 

 (b) 5 4 3e   or 3 4 5e     

 

e > 
ଵଷ  

 

 

2 

M1 

 

A1 

Condone use of  ൑ or = 

 

Must be the final answer. 

Accept e > 0.333(333….) 

 (c)  1 1 B1 

      Total 4 marks
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8 (a) ଵ଺ଷ	ሺ୫୧୪୪୧୭୬ሻ଺଼ଷ	ሺ୫୧୪୪୧୭୬ሻ × 100  

 

23.9 

 

 

2 

M1 

 

A1 

 

 

Accept 23.8 – 23.9 

 (b) ଵ଻.଺ଵ଴଴ ×1028(million)or 180.(928) (million)  ଵ଻.଺ଵ଴଴ ×1028(million) + 1028 (million) 

 

 

 

 

1209 

 

 

 

 

3 

M1 

 

M1 

 

A1 

M2 for 1028 (million) × 1.176 oe 

 

 

 

Accept 1208 – 1209 

 (c) ଵ଴ଶ଼	ሺ୫୧୪୪୧୭୬ሻଵ଼଻.଺  × 100 oe  

 

 

 

 

 

 

 

 

548 

 

 

 

 

 

 

 

 

 

3 

M2 

 

 

 

 

 

 

 

 

A1 

 

M1 for 
ଵ଴ଶ଼ ሺ୫୧୪୪୧୭୬ሻଵ଼଻.଺  or 

5.47(9744136…) rounded or 

truncated to at least 3SF or 

1.876 or (100 + 87.6)(% ) or 187.6(%) 

or 187.6%  = 1028 (million) or 

or 1.876x = 1028 (million) oe or ௫ଵ଴ଶ଼	ሺ୫୧୪୪୧୭୬ሻ = 
ଵ଼଻.଺ଵ଴଴  oe 

awrt 548 

      Total 8 marks
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9 (a)  1 1
2 2
(0 4), (2 1)    

 

 

 

(–2, 
ଵଶ)  

 

 

 

 

2 

M1 

 

 

 

A1 

Accept  
ଵଶ ൫0 – 4൯ or 

ଵଶ ൫2 – 1൯ or 

one correct coordinate or 

(
ଵଶ, –2) 

 (b) 2 ( 1)

0 ( 4)

 
 

 or 
1 2

4 0

 
 

 oe 
 

 ଷସ  

 

 

 

2 

M1 

 

A1 

Award M1 for – 
ଷସ or 

ଷସx 

Accept 
ଷସ or 0.75 

 (c) 3
4

" "y x c   or 2y mx   oe  

 
3
4

2y x  oe 

 

 

 

 

2 

M1 

 

A1ft 

c or m may be letters or any number 

except c = 0, m = 0 or m = 1 

Accept y – – 1 = 
"ଷ"ସ (x – – 4) oe  

Award M1 A0 for 
"ଷ"ସ x + 2  

      Total 6 marks

 

10 (a)  48 1 B1  

 (b) angle AOM = 48o and AM = 8 (where M is the midpoint of AB) or 

angle OAB = 42o (may be shown on diagram) 

8
sin 48

r
  or 

16

sin 96 sin 42

r
  or 

2 2 2 216 2 cos96r r r    oe 

8

sin 48
r   or 

16sin 42

sin 96
r   or 

216

2(1 cos96)
r 


oe 

 

 

 

 

 

 

 

 

10.8 

 

 

 

 

 

 

 

 

4 

M1 

 

M1 

 

 

M1 

 

 

A1 

 

 

For an expression involving r or r² 

Implies first M1 

 

For a correct expression for r 

 

 

awrt 10.8 

      Total 5 marks
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11  Eg 5 35c   or  25 100d   or 4(–13 – 5d) – 5d = 48 oe  

 

 

 

 

 

c = 7 

d = –4  

 

 

 

 

 

 

 

3 

M1 

 

 

 

 

 

A1 

A1 

For eliminating either variable by 

using the correct operation or  

for a correct rearrangement of one 

equation followed by a substitution 

into the other equation. 

Condone 1 arithmetic error. 

dep on M1 

dep on M1 

      Total 3 marks

 

12  217 5 12t t   
25 17 12( 0)t t    

 

Eg (5t – 12)(t – 1) (=0) or (t =) 
––ଵ଻	േ	ට൫–ଵ଻൯మ–ସ	ൈହ	ൈଵଶଶ	ൈ	ହ  

or  
ଵ଻	േ	√ସଽଵ଴  or 

ଵ଻	േ	଻ଵ଴   

 

 

 

 

 

 

 

 

 

 

 

t =1  

t = 2.4 oe 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

M1 

 

 

 

M1 

 

 

 

 

A1 

Correct three term quadratic.  

e.g. 
217 5 12t t   

 

 

For (5t ± 12)(t ± 1) or  

for a correct substitution into the 

quadratic formula (condone 1 sign 

error) 

Condone 17² and omission of brackets 

around  –17  
 
Dep on M2 

      Total 3 marks
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13 (a)  64h² 2 B2 B1 for 64 or h² written as a product 

 (b) ௔	ൈ	௔భమ௔మయ  or 
௔యమ௔మయ    

 1 2
2 3

1
a

 
or  1 2

2 3
1k     oe or 1 + 

ଵଶ = k + 
ଶଷ oe 

 

 

 

 

 ହ଺  

 

 

 

 

 

 

3 

M1 

 

 

M1 

 

A1 

For √ܽ = ܽభమ  or a√ܽ = ܽయమ or ඥܽ²య
 = ܽమయ 

 

For 
 1 2

2 3
1

a
 

or  1 2
2 3

1k     

 
oe 
Accept 0.83ሶ  

      Total 5 marks

 

14 (a)  Correct points 

 

Curve or line segments through points 

2 B1 

 

B1 

1
2

 square 

ft from points: 

if at least 4 are correctly plotted or 

if all points are plotted at the correct 

height consistently within each 

interval.  

Do not penalise omission of curve for 

t < 180 

 (b) 74 (approx) corresponding to t = 230 

 

 

 

92 – 74 = 18 (approx) 

 

 

 

 

18 (approx) 

 

 

 

 

 

 

 

 

 

 

2 

M1 

 

 

 

A1 

A reading that is clearly intended to 

correspond to t = 230 on a cumulative 

frequency graph. 

 

For correctly subtracting an accurate 

reading from 92 (allow 1
2

 square for 

230 and the reading). 

If M1 scored, ft from cf graph 

If no indication of method, ft only 

from a correct curve. 

 

      Total 4 marks

 



– 

 

15 (a) 2 2 212 4l     

 

2 24 12 4    or 160√ ×4 × ߨ  or  (…4911064)12.6 ×4 × ߨ or 50.56ߨ or 
ଵଶ଺ସଶହ  ߨ

 

 

 

 

 

159 

 

 

 

 

 

3 

M1 

 

 

M1 

 

A1 

For 12² + 4² 

 

 

For a correct expression of the curved 

surface area. 

Accept 158 – 159 

 (b) 12 12

4

h

r


  or 4(12 – h) = 12r or 

4

12 4

h r
 or 

4 : 12 = r : 12– h  oe 

 

12(4 )

4

r
h


  or 3(4 )h r   or 12 3h r   

 

 

 

 

 
2 312 3V r r    

 

 

 

 

 

 

 

 

 

 

3 

M1 

 

 

 

M1 

A1 

For 
௛ଵଶ = 

௥ସ or 4h = 12r or 

 4 : 12 = r : h  oe 

 

h = 3r 

Dep. For (V =) ²ݎߨ(3 – 12r) 

Dep on M2 

cso 

 (c) 
2d

24 9
d

V
r r

r
    

224 9 0r r    

 

 

 

 

2
ଶଷ  

 

 

 

 

 

4 

B2 

 

M1 

 

A1 

B1 for each term. 

 

ft their 
ௗ௏ௗ௥ = 0 

Accept
24

9
, 

8

3
 oe 

      Total 10 marks
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16 (a)  2.2  

1 

B1 
Accept 

22

10
, 

11

5
, 

1
2

5
 

 (b)  1 1 B1  

 (c) y(x – 1) = 2x or yx – y = 2x or x(y – 1) = 2y or xy – x = 2y  

( 2)x y y   or ( 2)y x x   

 

 ௫௫	–ଶ	  
 

 

 

 

 

3 

M1 

M1 

A1 

 

 

oe  Eg 
–௫ଶ	–௫  

M2A0 for 
௬௬ –ଶ  

 (d)  2  

1 

B1 ft from (c) if a rational function with a 

linear denominator 

      Total 6 marks

 

17 (a) 

 

 

 

 

 

 

 

 

 

 

1 

B1 6 and 11 in correct regions  

Note: Award B0 for any numbers 

added to incorrect regions 

 

 (b)  {2, 5, 7, 8}  

1 

B1 ft from Venn diagram 

Ignore brackets and separators. 

 (c)  {9, 12}  

1 

B1 ft from Venn diagram 

Ignore brackets and separators. 

 (d)  6 1 B1 ft from Venn diagram 

      Total 4 marks

 

 

E  

A
B

C

9     12

3

7

2   5 

 8     

1   4   10

11

6

13 
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18 (a) ଻଴ଵ଴଴ × 
ଷ଴ଵ଴଴ oe   ଶଵଵ଴଴ oe  

 

2 

M1 

A1 

 

eg 
ଶଵ଴଴ଵ଴଴଴଴ or 0.21  

 (b) (i) ଵ଴ଵ଴଴ × 
ଽଽଽ oe  

 ଵଵଵ଴  

 

 

 

 

 

 

 

 

 

 

 

 

5 

M1 

 
A1 

 

 

oe eg 
ଽ଴ଽଽ଴଴ or 0.00ሶ 9ሶ  

 (b) (ii) ଶଵ଴଴ × 
଻ଽଽ or 

଻ଵ଴଴  × 
ଶଽଽ or 

ଵସଽଽ଴଴ or 
଺଼ଵ଴଴ × 

଺଻ଽଽ or 
ସହହ଺ଽଽ଴଴ oe 

 ଶଵ଴଴ × 
଻ଽଽ + 

଻ଵ଴଴ × 
ଶଽଽ + 

଺଼ଵ଴଴ × 
଺଻ଽଽ oe 

 

 

 

 

 

 

 

 ଷ଼ଶ଼ଶହ  

M1 

 

M1 

 

A1 

  

 

Implies first M1 

 

oe Eg 
ସହ଼ସଽଽ଴଴ or 0.463ሶ 0ሶ  

Accept 0.463(0303…) rounded or 

truncated to at least 3 dp 

  With replacement method 

 

  
ଶଵ଴଴ × 

଻ଵ଴଴ or 
ଵସଵ଴଴଴଴ or 

଺଼ଵ଴଴ × 
଺଼ଵ଴଴ or 

ସ଺ଶସଵ଴଴଴଴ oe 

 

 ଶଵ଴଴ × 
଻ଵ଴଴ + 

଻ଵ଴଴ × 
ଶଵ଴଴ + 

଺଼ଵ଴଴ × 
଺଼ଵ଴଴ or 

ଵଵ଺ଷଶହ଴଴ or 0.4652 oe 

  

 

 

 

 

 

 

 

 

 

M1 

 

 

 

M1 

 

 

 

 

 

 

Implies first M1 

 

      Total 7 marks
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19 (a) Vector, with arrow, marked from P to point 3 to the right and 8 up. 1 B1  

 (b) Vector, with arrow, marked from P to point 4 to the left and 4 up. 1 B1  

 (c)  –7a – 2b 1 B1 oe eg –7a + – 2b 

 (d) Eg (ܲܯሬሬሬሬሬሬԦ =) 
ଶଷ(4a – 2b) or (ܲܰሬሬሬሬሬሬԦ =) 

ଵଷ(3a + 4b) 

 

Eg (ܰܯሬሬሬሬሬሬሬԦ =) 
ଶଷ(4a – 2b) + 

ଵଷ(3a + 4b) or 
ଵଷ(3a + 4b) – 

ଶଷ(–4a + 2b) 

or ଷ଼a – 
ସଷb + a + 

ସଷb   

 

 

 

 

 

 

 

 

 

 

11

3
 

 

 

 

 

 

 

 

 

 

 

3 

M1 

 

 

M1 

 

 

A1   

Accept ± 
ଶଷ(4a – 2b) or ± 

ଵଷ(3a + 4b)  

or ܰܯሬሬሬሬሬሬሬԦ = ܲܯሬሬሬሬሬሬԦ + ܲܰሬሬሬሬሬሬԦ oe 

For a correct expression for  ܰܯሬሬሬሬሬሬሬԦ 

 

 

Dep on M2 

cso  

Accept exact value only  

Eg 
2

3
3

 or 3.6ሶ  
      Total 6 marks
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