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* indicates that it is necessary to look in the working following a wrong answer 

 

14    (a)  13.5       2*     M1 2x = 27 or x = 4.5 or x – 27 = 0 

                   3                    2 

(b)  -1 and 4  cao      2*     M1 (x – 4)(x + 1) or 3 ± √(3
2

 – 4 x 1x -4) or 3 ± √(25/4)  

                  2                  2        

     15      

 

        C         1 Any clear indication 

                     

                

 

 

 

  (b) ½ a + ⅓ b oe      1 Fractions need not be cancelled   

  (c) - 1  a + 2  b  oe     1,1     Mark coefficients of a and b independently 

          2          3 

        

      16   (a)         2* M1  connecting volumes  A1 cube root of volumes 

           or M1  cubing  A1 connecting volumes          

   (b)  1.12      2*  M1   8
2 

 or Area sf = 64          

                              

17     √ ((6/T)
2

 -1) or √ (36/T
2

 -1) oe   4*     W1 each of the first 3 completed correct operations 

    ignore ± …  

                      

      18    (a)  - 4  or 4 cao      1 Note that a fraction is required  

              5       -5    
  (b)  y = - 4 x (+0) oe forms    1√ y = (a)x   allow decimal or unsimplified fraction  

                 5  

  (c) y = - 4 x + 3.4  oe      2 W1√  y =  (a) x + c   or    y = (b)x + c      W1 3.4  

                5            Allow 17/5 oe     

 

      19   (a)  3.365 to 3.375       1 Inclusive 

   (b)  0.26 to 0.27      2* M1  3.52 and  3.25 to 3.26  seen (even on diagram) 

   (c)  55, 56 or 57      1       

                     

      20   (a)  65 All answers cao     1 If answer space is blank check diagram   (b)  25 unless √ applied     1√ 90 – (a)  

   (c) 103           1√ 168 – (a) 

   (d) 206       1√ 2(c) 

  

      21    (a)  3x
2

        1,1 W1 for 3 and  ind W1 for x
2

   must be single term 

   (b)  - 6         2*   M1  1/64     SC1  2
-6

 in answer space        

                                                           

     22    (a) 0    0 cao      4*     W2 for 4 correct or W1 for 2or 3correct of   3    4    in     

            0    0             W1   2    4   in 2A                               2    3   A
2

     

                                      2    2          1    0 

  (b)  I          1 ……       allow   0    1 

                  

            TOTAL      70       
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1 53 and 59 1, 1 independent of each other 

2 

18

11x

 2 

M1 

18

5

18

10

18

6 xxx

−+ oe fractions with common denom. not 

decimals 

3 150 2 M1 100

12

18

×  

4 (a) 2870 

 

(b) (n + 3)
2

 + 1 

1 

 

1 

cao 

 

Allow n
2

 + 6n + 10, (n + 2 + 1)
2

 + 1, (n – 1 + 4)
2

 + 1 oe 

5 $231.13 cao 2 M1 245 / 1.06 or 245 × 0.94(3...) 

Allow 231, 231.1, 231.13… for M1 

6 

601

598

 

401

399

 

701

698

 2 M1 correct decimals seen 

0.99501.... 0.9957(2…) 0.99500… 

First and third must be to at least 5sf 

Accept these decimals in answer space 

7 (a) 1045.28 cao  

 

(b) 1000  

1 

 

1 

 

 

Allow 1.0 × 10
3

 

8 9x
2

 2 B1 9 B1 x
2

 terms must be multiplied 

9 y = 
2

1

 x+ 5 3 M1 (m=) 

06

58

−

−

 oe B1 (c=) 5  

 or 

M1 A1 y – 8 =  
2

1

( x – 6 ) or y  – 5  =  
2

1

( x–0 )  

Allow 3/6 for the 
2

1

 

A1 y = x

2

1

+ 5 or 2y – x = 10 oe 

10 r = 18   h = 42 cao www 3 M1 Length scale factor of 6 used or stated Al Al 

11 (±) 7.94 3 M1 21
2

 = (2x)
2

 + x
2

 – 2.2x.x.cos120 oe 

M1 441 = 7x
2

  

(a) 

 

2 

 

 

 

 

 

B1 P and S not intersecting.  

 Two sets must be labelled 

 Three intersecting circles will have P ∩  S empty. 

 

12 

(b) 4 1√ from the number of elements in the shaded area 

13 
2

1

23−<x   or  –23.5 3 M1 2 moves completed correctly 

M1 2 more moves completed correctly 
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Abbreviations  
cao correct answer only 

ft  follow through after an error 

oe or equivalent 

SC Special Case 

www without wrong working 

 

1 (a) 2 

 

(b) 0 

1 

 

1 

 

 

Allow none  oe 

2 a = 3 

b = 4 

 

2 

W1 one correct 

If no marks scored M1 (3 × 2)(2 × 4) oe 

3 1.59(459…) or 59/37 or 
37

22

1  2 M1 
37

22

 or 0.5945… seen 

4 (a) 2.67 × 10
–2 

 

(b) 0.0267(00…) 

1 

 

1ft 

cao – must be correct notation 

 

correct or ft 

5 Correct locus 2 M1 arc through D radius BD 

A1 some indication that the arc is from D to D′ 

6 60 

120 

 

2 

W1 one correct   Allow 60.00.. or 120.00.. 

or if W0, SC1 the angles add up to 180° 

7 50.1225 cao 2 M1 6.15 and 8.15 seen 

8 x
2

(a + b) 

(±) ((p
2

 + d
2

)/(a + b)) 

1 

2 

 

M1 2 moves completed correctly 

9 (a) y = 2x – 4 

 

(b) (2, 0) 

2 

 

1ft 

W1 2x + c or W1 mx – 4 

 

For y = 2x + k only, allow (–k/2, 0) 

10 x = 8   y = 5 3 M1 ×2 and add or ×3 and subtract 

A1 

11 

)3)(32(

18

−+

−

xx

 oe 

3 W1 denominator correct in answer space (including 

any brackets) 

M1 4(x – 3) –2(2x + 3) A1 –18 

12 x > –0.16 or –0.16 < x 

or x > 

25

4

−  

3 M1 2 moves completed correctly 

M1 2 more moves completed correctly 

Final mark must be given for answer line 

M1 p = k/(q + 2)
2

 

 or p(q + 2)
2

 = k 

A1 k = 125 

M1 p = (k/(q + 2))
2

 

A1 k
2

 = 125 or   

 k = 125  

13 1.25 3 

If no marks awarded 

SC1 5 : k/25  in this form 

 p : k/100  (colon optional) 

or SC1 for either 

5 = k/(3 + 2)
2

 or 5 = k/5
2

 

Allow 5/4 

14 (a) 45498 or 4.5498 × 10
4

 cao  
(b) 7240 

2  
2 

M1 2.656 × 10
9

 ÷ 58376 

 

M1 )(

2

r=

π

(a)  
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Abbreviations  
cao correct answer only 

ft  follow through after an error 

oe or equivalent 

SC Special Case 

www without wrong working 

 

 

1 (a) 

 

 (b) 

2 

 

 

1 

 

1 

Any length, can be freehand lines 

solid or dotted 

Mark lost if additional lines drawn or axes extended

2 

7

5

 72% 

17

9

 

1

3

4

−

⎟

⎠

⎞
⎜

⎝

⎛
 

2 M1 correct decimals  

0.727(6… )   0.71(4… )   0.72   0.75 

3 (a) 

 

 (b) 

06 41 

 

$204 

1 

 

1 

Allow 6.41(am). 6:41 and 06:41 

Not 6h41m or 641h or 6.41pm 

4  

 

 

1, 1 

 

 

5 

⎟

⎠

⎞
⎜

⎝

⎛

−

−

24

35

2

1
  or  ⎟

⎠

⎞
⎜

⎝

⎛

−

−

12

5.15.2

 

2 M1 det A or |A| or  5×–2 – 4×–3 = 2  or  

⎟

⎠

⎞
⎜

⎝

⎛

−

−

24

35

  or ⎟

⎠

⎞
⎜

⎝

⎛

dc

ba

2

1
 seen 

Allow 5/2, –3/2, 4/2, –2/2 in matrix 

6 62225000 or 6.2225 × 10
7

 or 62.225 

million  cao 

2 M1  9.5(million) and 6.55 seen 

3sf not appropriate for UB and not allowed for 

2 marks 

7 (4, 2) 2 

M1  

2

62 +

 and 

2

95 +−

 oe  

or a drawing used correctly 
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Qu Answers Mark  Part Marks 

1 (a) 6 

 

 

(b) 0 

1 

 

 

1 

 

2 47, 53 2 B1, B1 independent  

3 

–0.577 or 

3

3−

 or 

3

1−

 

2 B1 numerator 0.5  

or B1 denominator –0.866……or 

2

3−

 

4 1.25 x
4

  (or 1
4

1

x
4

) 2 B1 1.25 B1 x
4

 

5 161 2 M1  1.322 × 10
9

 / 8.2 × 10
8

   (× 100)  

 

6 5 

 

2 M1  |A| = 0 × –4 – 1 × –8 or better 

or  |B| = 7 × –5 – 0 × 1 or better 

det symbol can be implied by the working 

7 

  

2 B1, B1 

8 5 www  2 M1  (–4 – –1)
2

 + (8 – 4)
2

 or better 

9 x = 0.5   y = 3   www 3 M1 consistent × and – for y 

      or consistent × and + for x  

A1 one correct provided M1 scored 

10 245 
 

3 M1  d = kv
2 
  A1 k = 1/20 

or M1 v
2

 = kd  A1 k = 20 

11 258 cao 3 M1  18.5 or 24.5  seen 

M1 6 × sum of their two upper bounds  

12 –36x
2

 + 48x or 12x(4 – 3x) oe 

or other partly factorised versions 

3 M1 squaring to “9x
2

 –12x + 4”        algebraic 

M1 multiplying by –4                      terms  

M1 adding 16                                  only 

13 x [ 0.8 or x [ 

5

4
 cao 3 B1  12 – 18x  B1  –4 + 8x  these terms may be 

reversed if moved to the other side of the inequality  

allow >= 

14 $11.50 3 M1 198 × r
3

      r can be anything 

dep M1  r = 1.019 and subtracting 198 

SC2   209.50  on answer line 
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15 (a) (i) OQ 

 

 (ii) RM or MP 

 

 

(b) 

 

×S
 

1 

 

1 

 

 

2 

  

 

Allow ½RP 

 

 

B1, B1 correct position wrt each direction of the 

vector ± 1 mm 

16 (a) (0)810 or 8:10 etc. 

 

 

(b) 4 

 

 

(c) 265 

1 

 

 

2 

 

 

1 

 

 

 

M1  (3 + 3)/(1 + 0.5) 

17 (a) 261.48 cao 

 

 

(b) (±)3.86(48…) or 3.865 

2 

 

 

2 

M1 4000 / 15.2978 

 

 

M1 (15.9128 – 15.2978)/15.9128 (× 100) 

or (“261.48 – 4000/15.9128) / “261.48” 

18 m = 2   c = –8  4 B1  B(4, 0) or A(–2, 0)  seen or used 

B1  m = 2 

M1 substituting (4, 0) into y = 2x + c or 

04

0

−

− c

 = 2  

19 (a) 44 

 

 

(b) 158 

2 

 

 

2 

M1  OCB = 68 

20 (a) 38 

 

 

(b) 45 to 46 

 

 

(c) 15  to 16   

 

 

(d) 10 or 11 

1 

 

 

1 

 

 

1 

 

 

2 

 

 

 

 

 

 

 

 

 

SC1  70 on answer line 

M1  speed/time 

 

21 (a) 0.8 or 4/5 cao   

  
(b) 960 www 

2 

  
3 M1  30 × (12 + 36)/2 

M1  10 × (12 + 36)/2 

M1  12 × 40 

M1 ½ × 40 × 24 
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15 (a) 4  1  

 

(b) y = –2x + 9  oe 3 M1 

32

35

−

−

  oe     

M1 substitution of a point into their equation 

If M1 only then A1ft for y = “m”x + “c”  used 

correctly with their numeric values 

16 (a) 

8

3

p

 or 0.125p
3

   1, 1 Independent marks for letter and no. 

 

(b) 

8

9

q
–1 

   1, 1 Independent marks for letter and no. 

Allow 1

8

1

q
–1

 or 

q8

9

 

17 (a) 52 

 

(b) 64 

 

(c) 71 

1 

 

1 

 

2 

 

 

 

 

M1 angle CED = 19  

18 (a) E, G 

 

(b) A, B     

1, 1 

 

1, 1 

 

 

19 (a) 2p   3p + q ……….. 5p + 3q  cao 

 

(b) (i) all 4 plotted correctly ft 

 

 (ii) a (straight) line  

1, 1, 1 

 

2 

 

1 

 

 

B1 2 or 3 correct 

 

Allow linear, collinear 

20 (a) 27 

 

(b) 9x
2

  cao 

 

(c) 
3

√x + 1 

2 

 

2 

 

2 

M1 g(–1) = 4 seen or ((x – 1)
2

 – 1)
3 

 

M1 (3x + 1 – 1)
2

 or better 

 

M1 interchange x, y & rearrange formula 

21 (a) CB and BA  cao 1, 1 Independent 

 

(b) ⎟
⎠

⎞
⎜
⎝

⎛

−

−

164

248

  cao 

 

3 

 

M1 

8

1

4

3

4

1

2

1

×−× (= 

32

1

)=

M1 

⎟
⎟

⎟

⎟

⎠

⎞

⎜
⎜

⎜

⎜

⎝

⎛

−

−

2

1

8

1

4

3

4

1

  seen 

 (c) determinant is zero 1 Allow cannot divide by zero 
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15 (a) (2, 4) 

 

(b) (6, 0) 

 

(c) (i) (4, 2) ft  

 

 (ii) y = – 3x + 14 oe 

1 

 

1 

 

1ft 

 

2 

 

 

 

 

From (a) and (b) 

 

M1 sub their (c)(i) into  y = –3x + c oe   

16 16 

4

1

or 16.3 5 M1 finding the area under graph A1 130  

M1 

2

1

 × 16 × v 

M1 equating and solving  

17 (a) 201 2 M1  π × 8
2 

 

(b) 87.9 or 88.0 4 

 

M1 

360

45

 × 2 ×  π × 12  ….. d
 

M1 2 × π × 8  ……………..e 

M1 ft for their (4d + e) which must come from 

multiples of  π     

SC2 43.9 or 44.0 

18 (a) (i) 11 

 

 (ii) 1 – 6x 

1 

 

2 

 

 

M1 3(1 – 2x) – 2  

 

(b) –1.65, 6.65 4 M1 

2

5 k±

  M1 √[(–5)
2

 – 4 × 1 × (–11)] 

or better 

A1 A1    

19 (a) 6, 30,  70   

 

(b) graph 

 

 

 

 

 

(c) 82.5 or ft ±1 

 

(d) 108 or ft ±1 

2 

 

3 

 

 

 

 

 

1ft 

 

1ft 

B1 for 2 correct 

 

P2 7 plots correct from table 

P1 5 or 6 plots correct from table 

C1 smooth curve through the points in the given 

range within one small square of the plots or the 

correct position 
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Abbreviations 

cao correct answer only 

cso correct solution only 

dep dependent 

ft follow through after error 

isw ignore subsequent working 

oe or equivalent 

SC Special Case 

www without wrong working 

 

Qu. Answers Mark Part Mark 

1 847 1 

 

 

2 correct regions shaded 1, 1 

 

 

3 48 2 

 

B1 for 3 and 16 seen 

4 (a) 10 

 

(b) 5.5 oe 

1 

 

1 

 

5 (a) 86400 

 

(b) 8.64 × 10
4

 

1 

 

1ft 

 

6 108 2 
M1 for 3

3

 or 27 or 

3

3

1

⎟

⎠

⎞
⎜

⎝

⎛
 or 

27

1

 seen 

7 13 3 B1 for 12, 5 seen M1 for (their 12)
2

 + (their 5)
2 

or M2 √[(–8 – 4)
2

 + (1 – 6)
2

] oe  

or M1 if √ missing 

8 6.70 3 M1 for ( r
3

 = ) 1260 × 

π4

3

 oe seen 

M1 for 3  of their r
3

 seen or implied 

9 22.5 oe 3 B2 180 = 5x +2x + x oe or better 

B1 for 2x or 6x marked in the correct place on the 

diagram. 

10 x = 13 

y = –9 

3 M1 for consistent multiplication and 

addition/subtraction 

A1 for x = 13 or A1 for y = -9 

11 (a) 85.8 

 

(b) 456.8625 cao 

2 

 

1 

M1 for 23.25 and 19.65 seen 

12 (a) (0)8(.)01 (am) 

 

(b) 78.4 or 78.38 to 78.39 

1 

 

3 

Not 8.01pm 

 

M2 for 827 ÷ 10.55 

or M1 for figs 827 ÷ their time 

13 (a) 0.54 

 

 

(b) 1.61 

2 

 

 

2 

M1 for 

000010

000207.2 ×

 oe  

or SC1 for figs 54 in answer 

 

SC1 for figs 161 or M1 200
2

 or 20 000
2

 seen 
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14 
(a) 84 

 

(b) 15 

 

(c) 6.28 

1 

 

1 

 

2 

 

  
M1 3π2

360

120

×××   oe 

15 

)5)(1(

31

++

−

xx

x

   www 

4 M1 (x + 1)
2

 – x(x + 5) oe B1  x
2

 + x + x + 1 

B1 denominator(s) (x + 1)(x + 5) 

                            or x
2

 + 6x + 5 

16 (a) 
2

1

a – 
2

1

c oe 

 

(b) 
4

3

a + 
4

3

c oe   

2  
2 

M1 correct but unsimplified  e.g. 
2

1

a + – 
2

1

c 

 

M1 correct but unsimplified 

17 

(a) 4x
–24

 or 
24

4

x

 

 

(b) 

16

2

x

 

 
2 

  
2 

B1 4x
n

 B1 
24

x

k

 or  kx
–24

 for any numerical k, n 

 
B1  

k

x
2

  or  B1  

16

n

x

   SC1 (

4

x

)
2 

18 (a) (6, 1½)  

 

(b) y = – 
5

1

x + 4 oe 

1 

 

 
3 

 

 

 

B1 correct numerical format B1 correct m   

B1 correct c 

19 (a) 8 

 

(b) 4x – 9 

 

(c) 2
2(x + 1)

 or 2
2x + 2

 or 4
x + 1 

1 

 

2 

 

2 

 

 

M1 2(2x – 3) – 3 seen 

 

M1 (2
x + 1

)
2

 seen 

20 (a)  (i)  

 

 

 (ii)  

 

                 R 

 

 

(b)  

2 

 

 

2 

 

 

 

 

1 

B1 correct line 

B1 2 sets of correct arcs 

 

B1 correct line 

B1 two sets of correct arcs  

 

 

 

correct region, shaded or shown by the letter R  

21 (a) (i) ( )0  brackets essential 

 

 (ii) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−− 128

1812

 

 

(b) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

31

11

2

1

 

2 

 

 

2 

 

 

 

2 

M1   6 × 2 + 3 × –4 or 12 + –12 

 

 

M1 any 2 × 2 matrix with 2 elements correct 

 

 

B1  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

db

ca

2

1

seen 

or 

 

B1 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

31

11

k  seen 
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12 

d

x−840

 or 

d

x

d

−

840

 

3 M1 400 × 2.1 

M1 “400 × 2.1” – x 

13 

 

 

 

 

 

 

 

 

 

            R 

 

 

 

3 Give the mark for R shown in region below 

 

                          2   

 

                  3                  1     

                          2   

  

     2                  1                 0 

 

14  y = 4x + 1 3 B1 correct numerical y = mx + c 

B1 c = 1  

B1 m = 4 

15 4.94 3 M1 π r
2

 × 12 = 920 

M1 (r
2

) = 

)12π(their 

920

×

 

16 

)2)(2(

25

+−

−

xx

x

 

3 M1 2(x + 2) + 3(x – 2) seen 

B1 (x – 2)(x + 2) common denom. seen 

17 (a) 

 

 (b) 

4.5(0) 

 

200 

1 

 

2 

 

 

M1 0.5
3

 or 2
3

 seen  

18 (a) 

 

 (b) 

27x
9 

 

25x
4

 

2 

 

2 

B1 kx
9

 or 27x
n 

 

B1 kx
4

 or 25x
n 

19 (a) 

 

 (b) 

32 

 

37.5 

2 

 

2 

B1 figs 32 or 1 cm to 2.5 km or 8 000 000 seen 

 

B1 (figs 25)
2

 seen or figs 375 in answer 

20 (a) 

 

 (b) 

 

 (c) 

 

 (d) 

35 

 

55 

 

55 

 

125 

1 

 

1ft 

 

1ft 

 

1ft 

 

 

90 – (a)   but b > 0  

 

= (b) 

 

180 – (c) 

21 96 www 5 M1 3
2

 + 4
2

 

A1 5 

M1 ½ × 6 × “5” (= 15) 

M1 4 × their triangle area + 6
2

  


