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15 
(a) 0.5 or 

2

1

 

 

(b) –1 or –1.(00) cao  www 

 

(c) 

2

4cos −x

 oe 

1 

 

2 

  
2 

 

 

M1 cos180 

  
M1 subtracting 4 and then dividing by 2 seen 

e.g. 

2

4−x

 or 

2

4−y

 or 

2

4)(f −x

 

16 (a) 1000   1400   1960   2744   3842 

   (2740) (3840) 

(b)  
 

 

 

 

 

 

(c) 3.2 or 3.3 

2 

 

2 

 

 

 

 

 

 

 

1ft 

W1 three correct 3 sf answers or better 

 

P1ft  4 or 5 plots correct or ft from their table 

C1  smooth curve cao 

To half a small square 

 

 

 

 

If a curve and a line are drawn mark the curve 

cao or ft from their (b) 

17 (a) (i) –3p – 2q 

 

 (ii) –3p + 4q 

 

 (iii)   –4p 

 

(b) 8 

1 

 

1 

 

2 

 

1 

allow –(3p + 2q) 

 

allow –(3p – 4q) 

 

M1 (ii) – (p + 4q) or BC – AC = BA 

or (ii) – p – 4q 

18 (a) 1.05 

 

(b) 3360 

 

 

  
(c) 18.7 

2 

 

3 

 

 

  
1ft 

M1 clear attempt at y–step/x–step 

 

M1 attempting the area under the graph 

W1 

2

21)180140( ×+

  

May be done by triangles and rectangles  

 

(b) / 180 evaluated correctly 

(a) 53.4 

 

3 

 

M1 50/360 × π ×12
2

 or 30/360 × π ×6
2

 

M1 50/360 × π ×12
2

 – 30/360 × π ×6
2 

19 

(b) 49.6 3 M1 50/360 × 2 × π ×12  or  30/360 × 2 × π × 6 

M1 12 + 6 + 12 + 6 + both their arcs 

20 (a) 600x + 1200y ≥ 720000 

 

(b) x + y ≤ 900 

 

(c)  

 

 

 

 

 

 

 

 

(d) 300 

1 

 

1 

 

4 

 

 

 

 

 

 

 

 

1ft 

seen 

 

 

 

W1  drawing x + y = 900 

W1  drawing x + 2y = 1200 

W1  R is below x + y = 900 

W1  R is above x + 2y = 1200 

The lines must be in the right place 

Accurate to one small square 

 

 

 

Correct or ft from their labelled R, 

accuracy ± 10 on the lowest y value in R 

  70  
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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) (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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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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Qu. Answers Mark Part Marks 

1 (a) –5  

 

(b) 11 

1 

 

1 

 

 

2 %482380.4

11

53

>>>  2 M1 for decimals seen 

4.7958…    0.48     (4.80)     4.81(…)      

3 500 2 M1 for 600 × 0.6 ÷ 0.72  seen 

4 70 2 M1 for 252 × 1000 ÷ 60 ÷ 60  oe 

5 18 2 M1 for 21.6 ÷ 1.2  oe 

6 x + 8 2 M1 3
8

  seen 

7 

 

2 B1 for one correct  Venn diagram 

 

 

8 

6

35 −x

 2 B1 for 5x – 3  seen 

SC1 

6

3

6

5

−x  on answer line 

9 5(.00) × 10
5 

2 SC1 for 5 × 10
k

 or 500 000 on answer line 

10 220.5 cao 2 M1 for 73.5 seen 

11 16.8  3 M2 tan17 = 

55

h

  or tan73 = 

h

55

 

or M1 tan17 = 

h

55

 or tan73 = 

55

h

 if angle seen in 

wrong place at P 

12 9 – 2x
2

 3 B1 for x
2

 – 3x – 3x + 9  or  2x
2

 – 6x – 6x + 18   

B1 for 4x
2

 – 6x – 6x + 9  or  –4x
2

 + 6x + 6x – 9 

13 (a) 0 

 

(b) 2 

 

(c) plane across centre of shape 

1 

 

1 

 

1 

 

 

 

 

Three possibilities 

14 6 3 M1 for one correct first step which leads towards 

simplifying  

9

2

123 =+−

y

y   

or 6(y – 4) + y = 18  

or y – 4 + 

6

y

 = 3 

M1 correctly collecting their  terms to py = q 
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15 (a) g – h       1  

 

(b) 

4

1

g + 

4

3

h      2 M1 for OH  + HN   or  h + 

4

1

 (a) 

 OG  + GN   or  g – 

4

3

 (a) 

16 2

5

−

r

A

  or  

r

rA 25 −

 3 M1 for correctly multiplying by 5 

M1 for correctly dividing by r 

M1 for correct subtraction 

in any order 

17 (a) 10.9  2 M1 for 
2

6.5π

360

40

××  

 (b) 15.1 2 M1 for 6.52π

360

40

×××  (= 3.91..)           

18 (a) 64 2 B1 for evidence of f(–2) = 6  

 

(b) 9 2 M1 for 3x – 5 = 22  or  

3

5+x

  seen 

19 (a) 

4

3

or 0.75  1 

 

 (b) 2.6 3 M1 for finding the area under the graph or  

M1 for their 39 ÷ 15 

20 x [ 0    1 L1 x R 0 

 

y [ 

2

1

x    oe  2 L1 y R 

2

1

x  

 x + y Y 4  oe  2 L1 x + y R 4  where R is any one of  = < > Y [ 

B2 all inequalities correct  or  B1 2 correct   

21 (a) 18.7   3 M2 for 

100

140sin

50sin ×=R  (= 0.3219…)   

or M1 for 

100

140sin

50

sin

=

R

 oe 

 (b) 261(.3) 2ft M1 360 – 80 – their (a)   

22 Perpendicular bisector of AC  

 

 

Bisector of angle A  

 

 

Shaded region  inside triangle and 

to left of perp bisector of AC and 

above bisector of angle A 

2 

 

 

2 

 

 

1 

B1 accurate line 

B1 two pairs of correct construction arcs 

 

B1 accurate line 

B1 two pairs of correct construction arcs 

 

B1 dep on first B1 being scored for both lines 

23 (a) ( )75−  2 B1 either correct in a (1 × 2) matrix 

 

(b) ⎟
⎠

⎞
⎜
⎝

⎛

32

12

4

1

  oe 2 M1 for ⎟
⎠

⎞
⎜
⎝

⎛

32

12

  seen or  2 × 3  –   –1 × –2 ( = 4)  

 

(c) ⎟
⎠

⎞
⎜
⎝

⎛

10

01

 or  I    cao 1 
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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 –2.64,  1.14  cao with working 4 B1 for ( )( )6243
2

−−  or better seen anywhere 

B1 for p = –3 and r = 2 × 2 or better as long as in 

the form 

r

qp +

 or 

r

qp −

  

After B0B0, SC1 for –2.6 or –2.637(45…)  

and 1.1 or 1.137(45…) 

15 (a) 4 

(b) (i) 

36

12

 oe 0.333 

 (ii) 

36

11

, 0.306 or 0.3055 to 

0.3056 

(c)  

15

8

 oe 0.533(3…) 

1 

1 

1 

1 

 

16 (a) Answer given 

 

 

 

 

(b) k = (±)

( )π4

4

−

A

 or 

( )π4

2

−

A

 

2 

 

 

 

 

 

3 

M1 (A =)k
2

 – π

2

2

⎟

⎠

⎞
⎜

⎝

⎛ k
 

E1 A = k
2

 –

4

2

kπ

  

correctly completed to 4A = 4k
2

 – πk
2 

M1 factorising (must contain a π) 

M1 division (by coefficient of k
2

) 

M1 square root 

17 (a) 66° 

 

(b) 33° 

 

(c) 123° 

2 

 

1 

 

2 

M1 for 90° clearly identified as A 

 

 

 

B1 for OBA or OAB = 57° 

18 (a) (i) -r + q or q – r 

 (ii) ½(3q – r) oe 

 

(b) correct working 

1 

1 

 

3 

 

Must be simplified 

 

M1 for MX = ½ r + ¾ their (–r + q) 

M1 using a different route for XS or ½ MS 

E1 dep correct simplification and conclusion 

19 (a) 480 

 

(b) 9900 

 

 

(c) 0.125 or 

8

1

 

1 

 

3 

 

 

2 

 

 

M1 for attempt at area under graph 

M1 for 0.5 × 15 × (their (a) + 14 × 60) oe 

or 0.5 × 15 × (8 + 14) oe 

M1 for numerical vertical/horizontal or numerical 

use of v = u + at but t ≤ 120 or t ≤ 2 

20 (a) (i) 9 

 (ii) 8x
3

 cao 

 

(b) 4 www 

 

 

(c) 

2

3+x

 

1 

1 

 

3 

 

 

2 

 

 

 

 

M1 for (2x – 3)
3

 = 125 M1 2x – 3 = 5 

  
M1 for x ± 3 = 2y or x = 

2

3±y
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22 (a) 

 

 

 (b) (i) 

 

  (ii) 

159 

 

 

50 

 

0.208 

3 

 

 

2 

 

2 

M1 evidence of using area under graph 

M1 stating area correctly 

 

M1 3 × (1000/60) oe 

 

M1 evidence of numerical rise/run or use of  

(v – u)/t 


