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17 (a) 2 B1 numbers B1 labels 

 

(b) 

 

2 B1 numbers B1 labels 

Allow 0 in an intersection of A and B 

18 w = 30  x = 22 

y = 30 

z = 52 

1,1 

1 f.t. 

1 f.t. 

 

y = w 

w + 22 

19 (a) (2x – 3)(2x + 3) 1  

 (b) x(4x – 9) 1  

 (c) (4x – 1)(x – 2) 2  

20 (a) 

(b) 

m = –1  c = 8 1,1 

 

 

 

2* 

 

21 (a) 

 

1 

 

 

 

 

1 

or 

 

 (b) plane of symmetry 1 

 (c) 3 1 
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180 – their (360 ÷ 8) o.e.                 ÷ 8 M1 dependent 

  (ii) 45° used or use implied   o.e. E1 Accept sketch with values  

 (b) (i) 

12

l

 = cos45   o.e. 

(PH = ) 8.49 (8.485….) www2 

M1 

 

A1 

For o.e. allow implicit expression 

 

Accept 72 , 182 , 83 , 26  

  (ii) (PQ =) 2× their PH + 12   o.e. 

(PQ =) 29.(0) (28.96–29.00)   ft www2 

M1 

A1 ft 

 

ft their PH   accept surd form 

  (iii) their PH× their PH÷2   o.e. 

(Area APH =) 36 (35.95–36.1)   ft www2 

M1 

A1 ft 

 

ft their PH  

  (iv) (their PQ)
2

 – 4 ×  their area of triangle o.e. 

(Area octagon = ) 695 (694.0–697.1)   cao

 www3 

M2 

 

A1 

If M0, M1 for a clear collection of areas 

leading to the octagon possibly without 

any calculation shown 

 (c) (i) 0.5 of their PQ   o.e. 

14.5 (14.47–14.53)   cao www2 

M1 

A1  

e.g. 6 + PH, 6tan67.5° 

accept surd form 

  (ii) 2

( r) their×π  

100×

area octagon their

area circle their

 

94.8 (94.35 to 95.60)   cao www3 

M1 

 

M1 

 

A1 

(660.5…) 

 

Dependent on first M1 and circle smaller 

than the octagon 

[17] 

 

6 (a) (i) 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

1

2

 

 

B1 

Allow (2  1),  condone omission of 

brackets 

  (ii) 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

1

2

   ft 

 

B1ft 

Allow (2  1), condone omission of 

brackets 

ft their (i) if a vector 

 (b) 

Translation 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

− 4

0

   o.e. 

 

B1, B1

Allow (0  –4), condone omission of 

brackets, allow in words 

Any extra transformation spoils both 

marks 

 (c) y > 0   o.e. 

x < 2   o.e. 

y > 

2

1

x   o.e. 

y < 2x + 4   o.e. 

B1 

B1 

B1 

 

B2 

For all four, condone strict inequalities 

and only penalise first incorrect sign, 

which may be = or an inequality sign  

 

If B0, B1 for 2x or for 4 if other 

co-efficient is not zero  

y < 

2

1

x + 4   gets zero [9]

 
7 (a) (i) cyclic B1 Condone concyclic 

  (ii) Any one of 40, 45, 50 

Any one of 20, 25, 30  

Any one of 105, 110, 115 

B1 

B1 

B1 

Angle BCT = 40° is inconsistent with ST 

parallel to OB. So different values of 

angles x, y, z, OCT and AOC can be 

arrived at, depending on route taken. 

  (iii) Any one of 80, 85, 90 B1  

  (iv) Any one of 210, 215, 220, 225, 230 B1  

 (b) (i) Similar (or enlargement) B1  

  (ii) 2

⎟

⎠

⎞
⎜

⎝

⎛

10

7

or 

2

⎟

⎠

⎞
⎜

⎝

⎛

7

10

   o.e.    seen 

9.8 (9.79 to 9.81) www2 

M1   
A1 

(0.49), (2.04)   
It is possible to do (iii) then (ii) and full 

marks can still be scored 

  (iii) 

2

1

×10×height = 20 

4 www2 

M1 

A1 

 

 

[11]
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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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17 (a) 

 

 (b) 

Reflection in y = x 

 

Triangle at (4,6), (4, 7), (7, 7)  

2 

 

2 

M1  Reflection 

A1  correct description of the line   

M1  Rotation 90° clockwise A1 position 

18 (a) 

 

 (b) 

320 

 

567 

2 

 

2 

M1 1080 × 8/27 or (2/3)
3

   or 

 1080 ÷ 27/8 or (3/2)
3

 

M1 252 × 9/4 or (3/2)
2

   or 

 252 ÷ 4/9 or (2/3)
2

 

19  314 4 M1  π. 18
2

 . 40/360 or OAD = 113 identified  

M1  π. 6
2

  (or π. 6
2

 . 40/360) or OBC …”……. 

M1  2 × (OAD – OBC) +  circle  oe    

 OR 

M1  π. 18
2

 . 40/360 

M1  π. 6
2

 . 140/360  

M1  2 × OAD + 2 × BOE oe   

20 draw 2x – y = 4 

draw x + y = 6  

draw y = 4  

correct region identified by R 

2 

1 

1 

1 

W1  Line through (2,0) or (0,–4)  

 

21 (a) 

 ⎟

⎠

⎞
⎜

⎝

⎛ ++

15

63

     

14

122 xx

 

2 M1  for any correct row or column 

 

Allow 2(x + 6),  3(x + 2) 

 (b) 5 3 

 M1  ⎟

⎠

⎞
⎜

⎝

⎛

+

+

15

21

     

42

122

x

x

 one row (or column) correct 

M1  2x + 4 = 14 or 3x + 6 = 21 

22 (a) 

 

 (b) 

 

 (c) 

 

 (d) 

58 

 

32 

 

58 

 

24 

1 

 

1 

 

1 ft 

 

2 

 

 

 

 

= (a) 

 

 

R 

6 0 
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Qu. Answers Mark Part Marks 

1 (a) 1 

 

(b) 1 

1 

 

1 

Allow none 

2 0 2 M1 4sin
3

120 evaluated and rounding to 2.6 or 

better (2.598…) or 

2

33

 

3 2 – 3 , 2 –

2

3

, 

3

2

, 3
 

2 M1 correct decimals seen 

4 

40

3215 +a

  oe 2 B1 15a + 32  seen  

or SC1 

40

32

40

15

+

a

 on answer line
 

5 2
10 

2 M1 2
6

 or 2
–4

 seen 

6 6.4 × 10
7 

2 M1  64 × 100
2

 × 10
2

 or 64 000 000 oe 

7 (A ∪  B ∪  C)'  

(A ∪  C)' ∩  B   

1 

1 

or  A' ∩  B' ∩  C'  or  A' ∩  (B ∪  C)'   

or  A' ∩  C' ∩  B 

8 (a) 43 to 47 

 

(b) 64 to 68 

1 

 

2 

 

 

SC1 23 to 27 

9 63.84 cao 3 M1  figs 1995 

M1  32 × their lower bound  

10 

1

3

−

=

P

x  4 M1 for each of the four moves completed 

correctly  

11 (a) 10(.0..) 

 

(b) 9.80  

1 

 

3 

 

 

M2 √((a)
2

 – 2
2

) or M1  PT
2

 + 2
2

 = (a)
2

     

12 (a) 440 

 

(b) 3 min 20 sec 

2 

 

2 

M1 sin 37.1 or cos 52.9 = 
730

h

  oe 

 

M1 

65.3

730

 

13 (a) ⎟
⎠

⎞
⎜
⎝

⎛

+

−

54

36

x

x

 but not ⎟
⎠

⎞
⎜
⎝

⎛

+

−

5)(4

36

x

x

 2 B1 6x – 3 or B1 4x + 5 in a (2 × 1) matrix on 

answer line 

 (b) (6x
2

 + x + 5)  cao 2 M1 any 1 × 1 matrix in answer space
 

14 

 

4 

 

Mark the position of the letter R (or the worst 

unshaded region if R is missing) as follows 
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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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 (b) (i) )1)(10( +− uu    2 SC1 for ))(( buau ++  where ab = –10  or  

a + b = –9  

  (ii) –1, 10 1ft Only ft B2 or SC1 in (i) but can recover to 

correct answer only if new working or if (i) not 

attempted 

 (c) (i) 

2

2

)2)(1(

x

xx

=

++

       oe M1 

 

 
( 22))2)(1(

2

+++=++ xxxxx  B1 Allow 3x for x + 2x 

 22

222 xxxx =+++    

 
023

2

=−− xx  E1 Established without any omissions or errors 

  (ii) 

)1(2

)2)(1(4)3()3(
2

−−−±−−

 

 

2 

 

B1 for )2)(1(4)3(
2

−−−  or better seen 

anywhere. 

If in form 

r

qp +

 or 

r

qp −

then B1 for 

3(−− ) and 2(1) or better  

Brackets and full line may be implied later 

 –0.56, 3.56 2 B1 B1  

SC1 for –0.6  or  –0.562 to –0.561  and  3.6  

or  3.561 to 3.562 

  (iii) 12.7  or  12.67 to 12.69 ft 1ft ft their positive x squared           

10 (a) 20x + 100y Y 1200 1  

 (b)(i) x + y [ 40 1  

  (ii) y [ 2 1  

 (c) x + y = 40 cao 

 

y = 2 cao 

 

Required region only region left not 

shaded or otherwise clearly indicated  

cao 

L1 

 

L1 

 

R2 

 

Each line ruled and long enough to enclose 

required region. 

If L0, SC1 if freehand but otherwise accurate 

and enclose region  

SC1 if one boundary error – see diagrams 

 (d) 5  cao 1  

 (e) 50  cao, 2  cao 

270 ft 

2 

1ft 

B1 B1                    

ft 5 × their x + 10 × their y 

11 (a) Reasonable diagram, 25, 13, 62 4 B1 B1 B1 B1     diagram may be freehand 

 (b) 64, 19, 146 3 B1 B1 B1 

 (c) n
2

  oe 

2n + 3  oe 

 

2 

B1 

B1 

 (d)(i) 2 1  

 (ii) 20202 ft 1ft ft 10101 × their k                 
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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

  


