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13 245 or 246
 

3 M1 π × 5
2

 

M1 18
2

 – their kπ 

14  

 

 

 

 

3 M1 2 lines correct length 

M1 2 compass arcs correct length  

A1 complete accurate drawing with all lines and 

arcs solid 

15 36 cao 3 M1 1900/2.448 (= 776.14) 

A1 “776.(14…)” – 740 (= 36.14…) 

16 (a) 

9

4

x
8 

2 B1 

9

4

   B1 x
8 

 (b) 2y
–1

 2 B1 2    B1  y
–1

 

17 (a) 

 Boys Girls Total 

Asia 62 28 90 

Europe 35 45 80 

Africa 68 17 85 

Total 165 90 255 
 

3 B1 two or three correct 

or B2 four or five correct 

 

(b) 

17

3

 or 0.176(47…) 1 Allow 

255

45

, 

85

15

, 

51

9

 

18 (a) ⎟
⎠

⎞
⎜
⎝

⎛

−

−

140

014

 2 B1 two or three correct answers 

 (b) –14 1  

 

(c) ⎟
⎠

⎞
⎜
⎝

⎛

−

−

45

45

 2 B1 two or three terms correct 

19 (a) 14.1 

 

(b) 3.74 or 3.78 

2 

 

3 

M1 (BD
2

) = 10
2

 + 10
2

 or sin45 = 10/CD 

 

M1 (a)/2  M1 (their (a)/2)
2

 + PM
2

 = 8
2

   

20 (a)  

 

   R 

 

 

 

 

(b) 

4 

 

 

 

 

 

 

1 

B1 y = 2 

single line thro B1 (6, 0) and B1 (0,6)   

B1 y = 2x  

 

 

 

 

Correct R cao 
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3 (a) 5x
2

 – x or x(5x – 1) 2 M1 for x
2

 + 3x or  4x
2

 – 4x correct 

 (b) 27x
9

 2 B1 for 27 or for x
9 

   

 (c) (i) 7x
7

(1 + 2x
7

) 

 

 

 (ii) (y + w)(x + 2a) 

 

 (iii) (2x + 7)(2x – 7) 

2 

 

 

2 

 

1 

M1 for any correct partially factorised 

expression 

or  7x
7

(1 + ...) 

M1 for x(y + w) + 2a(y + w) or  

y(x + 2a) + w(x + 2a) 

 

 

(d) 

( )

)2(2

)1(2455
2

−±−

 oe 2 

 

In square root B1 for 5² – 4(2)(1) or better  (17) 

If in form 

r

qp +

or 

r

qp −

 

B1 for p = – 5 and r = 2(2) 

  –2.28 

 –0.22 

1 

1 

SC1 for –2.3 or –2.281 to –2.280 and  

–0.2 or  –0.220 to –0.219   

4 (a) (i) ⎟
⎠

⎞
⎜
⎝

⎛

43

25

 

1 

1 

 

If 0, 0 then SC1 for 25 and 43 seen 

  (ii) (16) 2 B1 for 16 without brackets 

 

 (iii) ⎟
⎠

⎞
⎜
⎝

⎛

−

−

−
24

35

2

1

 isw  

  or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

12

2

3

2

5

 

2 B1 for determinant = –2    

or B1 for ⎟
⎠

⎞
⎜
⎝

⎛

−

−

24

35

k  

 (b) Reflection only 

 

 x-axis  oe 

1 

 

1 

If more than one transformation given – no 

marks available 

independent 

 

(c) ⎟
⎠

⎞
⎜
⎝

⎛ −

01

10

 2 B1 for one correct column 
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11 (a) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

1320

58

 2 B1 two or three entries correct 

 (b) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

12

1
2

1

2

1

  oe 2 B1
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

db

ca

2

1

   B1 ( )
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

24

13

k  

12 (a) Negative 1 Ignore embellishments 

 (b) Correct point 1  

 (c) (i) Accurate ruled line 1  

  (ii) English mark 1ft Follow through their (c)(i) 

13 (a) 

2

1

a  + 

2

1

b   oe 2 M1 unsimplified or any correct route  

   e.g a + 

2

1

 (b – a) or OA + AC 

 (b) –1

2

1

a + 1

2

1

b   oe 2 M1 unsimplified or any correct route 

   e.g. CD = 1

2

1

AB or b – a + 

2

1

 (b – a) 

14 (a) 2.84 2 M1 correct substitution of g and l seen 

 
(b) 

2

2

π4

T

l

  oe 

 

3 

 

M1 each correct move but third move marked on 

answer line 

15 (a) 156  4 M1 intention to find area under graph 

B2 completely correct area statement  

or B1 two areas found correctly (or one 

trapezium area) 

 (b) 12 1ft Their (a)/13  

16 (a) 3.61 3 M1 (3 – 1)
2

 + (0 – 3)
2

   oe   M1 
22

32 +

 

 (b) y = 

2

1

x + 2

2

1

   oe   3 B2 y =

2

1

x + k or y = kx + 2

2

1

    

   

or B1 kx + 2

2

1

or

2

1

x + k    

If 0 scored B1 m =

2

1

    

B1 c = 2

2

1

 clearly identified in working 
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16 (a) lt 2=  2 M1 for lkt =  

 (b) 3 1ft Ft dependent on using lkt =  

17  (ii) 7 1  

  (ii) 4 1  

 (b) 

13

7

   oe 1ft Ft their Venn diagram or their (a)(i)/13 

18 

( )xx

xx

21

51
2

−

+−

or 
2

2

2

51

xx

xx

−

+−

 

4 M1 for (1 – x)(1 – 2x) – x(2 + x) seen 

B1 for 1 – x – 2x + 2x
2

 or 1 – 3x + 2x
2

 seen 

B1 for x(1 – 2x) oe as a common denominator  

19 4.32  4 M1 for
2

9

360

50

×π×  

   M1 for 0.5 × 9
2 

× sin 50 

M1 for subtracting their triangle from their 

sector (dependent on at least M1) 

20 (a) (i) 2 × 2 1  

  (ii) (20) 1 Brackets essential 

 

(b) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

22

34

2

1

  oe 2 M1 for 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

dc

ba

2

1

   or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

22

34

k  seen 

21 (a) 84(.00..) 4 M2 for cos (…) =

5.47.22

55.47.2
222

××

−+

or 

   (M1 for 5
2

 = 2.7
2

 + 4.5
2

 – 2 × 2.7 × 4.5 × cos C ) 

A1 for 0.1045… (implied by correct answer) 

 (b) 136 1ft 220 – their (a) 

22 (a) Angles in same segment 1  

 (b) (i) 8.2(0) 2 M1 for

4.4

4.9

84.3

=

CX

(= 2.136)   oe 

  (ii) 24.7 2 M1 for

2

4.4

4.9

41.5

⎟

⎠

⎞
⎜

⎝

⎛
=

∆
(= 4.564)   oe 

23 (a) 0.133 (3…) or 

15

2

 2 M1 for 40 ÷ 300 seen 

 

(b) 33

3

1

 or 33.3    

 

3 

 

M1 for area under graph attempted 

M1 for correct total area statement 
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13 

⎜
⎜

⎝

⎛

⎟
⎟

⎠

⎞−

01

10

 cao 

3 M2 for   0    1        1     0  

              1    0        0    –1  

or B1 for one matrix seen 

14 114.6 or 114.57 (67027..) to 114.59 (1155..) 3 M2 2 × π × 4 × x / 
360 = 8  

or M1 2 × π × 4 × x / 
360 

M2 x / 360 = 8 / 2π4 
 

or B1 8 / 2π4 or 2π4 / 
8 seen 

15 180 www 

 

3 M1 ½ × 60 × 14 oe  

M1 their 420 – 4 × 60   

16 

1

24

−

+

y

y

 oe 

4 M1 xy – 4y = x + 2 

M1 collecting terms in x on one side  

M1 factorising 

M1 dividing by coeff of x 

(a) 

 

 

 

 

 

 

2 

 

 

 

 

1 

B1 for correct line, on each side of AB 

(longer than dash at C) 

B1 for 2 pairs of intersecting arcs 

 

 

Intention to draw a full correct circle 

17 

(b) 1 R shaded must be a closed region 

 
18 (a) 

25

7  or 
300

84

 oe 

 

(b) (i) 62 

 

 (ii) 52 

 

 (iii) 19 to 20 

 

 (iv) 125 

 
1 

 

 
1 

 

1 

 

1 

 

2 

 

 

 

 

 

 

 

 

 
 

B1 for 175 seen 

19 (a)  17    –32 

      16        1 

 

(b) 10       -8    

       4         6      

 

(c) 23 cao 

 

(d) 1      3        4 

     23   –2        5 

2 

 

 

1 

 

 

1 

 

2 

M1 any 2 entries correct    

 

 

 

 

 

 

 

M1     3      4     or  1    a     b      seen 

         –2      5         (c)   c     d  

R
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13 686
 

3 M1 m = k L
3

 

A1 k = 2 

14 

(a) p = 

8

3

   q = 

2

1

 

 

(b)  k = 6 

2 

 

 

2 

B2 p = 

64

9

 and q = 

4

1

 or B1 p = 

8

3

  q ≠ 

2

1

  

M1  for a correct statement for k e.g.  
4

43

5

55

−

−−

+

 or for 

the factorisation 5
–4

 (5 + 1) = k × 5
–4

 or 

625

=)1+5(

625

1 k

 

15 (a)  3 

 

(b)  637.5 

1 

 

3 

 

 

M1 finding area under graph 

M1dep all correct area statements  

16 (a)  Points plotted correctly 

 

(b)  Positive 

 

(c)  Line of best fit ruled 

2 

 

1 

 

1 

B1  6 or 7 points correct 

17 (a)  Shear x axis invariant sf 3 

 

(b) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−10

01

   

3 

 

 
2 

B1 shear B1 x axis invariant oe  B1 3  
M1 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

k0

01

  k ≠ 0 or k ≠ 1 

18 trapezium at (–2, –1),( –4, –1), (–4, –2), 

( –3, –2) www 

 

 

5 

 

 

SC4 for correct co-ordinates or vectors or matrix seen 

with no diagram or with an incorrect diagram. 

SC3 for correct diagram with wrong working or one 

other incorrect trapezium which is not part of a correct 

method. 

If 0 then B2 for 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

10

01

 or  

M1ft “BA” 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

2211

3442

 = 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−−−−

−−−−

2211

3442

 A1ft 

19 (a)  5 

 

(b)   3x
2

 + 1 

 

(c)   3x – 2 

2 

 

3 

 

2 

M1  f(2) = seen 

 

M1  9x
2

 + 1    M1 ( “9x
2

 + 1” + 2)/3  seen 

 

M1  for 3y = x + 2  or 

3

2+

=

y

x  

20 (a)  10 

 

(b)  y = –4x + 5 oe 

 

(c)  y = –4x + 24 oe 

 

2 

 

2 

 

3 

M1 x = –4 and x = 6 seen 

 

B1 y = mx + 5 (m ≠ 0) or y = –4x + k (k ≠ 0)  

or y = –4x + 5 

M1 m = –4 or gradient = –4 or y = –4x + c 

M1 (5, 4) substituted into y = mx + c   
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15 30 000 3 

 

M2 for 7500 × 200
2

/100
2

oe 

or  M1 for 200
2

 seen 

 

16  
π

π Ax −

2

 oe 

 

3 

M1 for one correct move 

M1 for second correct move 

M1 for third correct move 

 
17 

 
10r

2 

cao
 

www 

 

  

 
3 B1 for 

r

r

52

4

)

360

(

××

=

π

θ

    

M1  for π

π

2

)5(

52

4

r

r

r

×

××

   

18 122.2  

 

4 

 

M2 for 13sin23/6   A1 57.8 

or M1 for sin23 = sin A 

                  6          13 

19 (a) 0.625 or  5/8 

 

(b) 62 

1 

 

3 

 

 

 

M1 for area under graph implied 

M1 for correct, complete, area statement 

20 (a) ⅓(c – d) oe 

 

(b) ⅓c + ⅔d oe 

2 

 

2ft 

M1 for DC = c – d oe or correct route 

Their (a) + d simplified 

M1 for any correct route from O to E stated 

21 h + 4 

h + 5 

4 B2 for (h – 5)(h + 4) seen   

B1 for (h – 5)(h + 5) 

If B2 not scored then SC1 for (h + a)(h + b) where 

a + b = –1 or ab = –20 

 
22 (a) 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ −

31

21

5

1

 

(b)(i) D cao  

 

    (ii) D
–1

E cao 

 
2  
1 

  

1 

B1 for 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

dc

ba

5

1

 or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ −

31

21

k seen 

23 (a) 43 

 

(b) 12x + 2 

 

(c) 38 

2 

 

2 

 

1 

M1 for g(11) or  4[4(3) – 1] –1  

 

M1 for 3(4x – 1) + 5 

24 (a) 12.7 

 

(b) 28.2 

 

3 

 

3 

M2 for 10
2

 + 5
2

 + 6
2

 

or M1 for one of 10
2

 + 5
2

 or 6
2

 + 5
2

 or 10
2

 + 6
2

 

M2 for sin x = 6/(a) 

or  M1 for identifying angle PDB 

  70  
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6 

(a) (i)  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

1

2

 

 
  1 

 

 

 

 (ii) 7.28 [0] or 

   ± 53  as final answer 

 
2 

M1 for )(
22

72 −+ oe 

  (iii) [m = ] 3.5 oe and 

   [n = ] –1.5 oe 

6 B1 for –2m + 2n =  –10  oe 

and B1 for 3m – 7n = 21  oe 

and M1 for correct attempt to equate one set of 

coefficients and M1dep for elimination allow 1 

arithmetic error overall 

ft their sim eqns for both m’s 

or M1 for correct rearrangement (allow 1 slip) 

and M1dep for correct substitution   

ft their sim eqns for both m’s 

and A1 for 3.5 or –1.5 

 

 

 

(b) (i) –p + q  

 

 (ii) –
5

3
p + 

5

3
q oe 

1 

 

 

1 FT

Condone column vector used 

 

 

Correct or ft 
5

3
(their (b)(i)) dep on ap + bq, 

[a ≠ 0, b ≠ 0]  

Condone column vector used 

  (iii) Parallel 

   similar 

   9 : 25 oe 

1 

1 

1 

 

Accept enlargement 

e.g 1 : 2.77 [7] or 0.36 : 1 

7 (a) (i) 360 Q 5 1 Accept longer correct methods 

  (ii) (180 – 72) 2 

  54 × 2 

M1 

 
E1 

Accept [(5 – 2) × 180] or 360 / 5 M1 

 
Then Q 5        180 – 72 E1 

  (iii) 180 – 90 – 72 1 Accept other methods provided they are fully 

explained 

 (b) 2 × 7 × sin(72/2) oe 

 

 

 

 

 

 8.228 to 8.229 

M2 

 

 

 

 

 

 

 

E1 

M1 for 7 × sin (72/2) oe 

 Alt methods  

M2 for [DC² =] 7² + 7² – 2.7.7  cos 72  

or M1 for implicit version 

or 

M2 for (7 sin 72)/sin 54    

or M1 for DC/sin 72 = 7/sin 54  oe 

  
Dep on M2 and with no errors seen 

 


