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8 (a) 2a – g   cao 1 –g + 2a 

 (b) ga
2

1

2

1

2 +  oe cao 1 Allow 2.5 or 
2

5

 and 0.5 

9 (9(1 – x))
2

   oe 

 

3 M1  1 move completed correctly 

M1  1 more move completed correctly  

Mark 3rd move in answer space 

10 

c

2

 

3 M1  d + c – c + d or better 

M1  common denominator cd used 

11 £3000 3 M1  1.96 × 25000 

M1  “49000” / 1.75 

12 x = 4   y = –3 3 

 

M1  consistent multiplication and subtraction of 

their rearranged eqns. 

Any other answers must first score M1 to gain an A 

mark 

Substitution, matrix and equating methods also 

permitted 

13 0.128 3 M1 t = k/d
 2
  

k is any letter except t, d or α 

A1 k = 12.8 

or M1 0.2 × 8
2

 = 12.8 

14 (a) 

 

 (b) 

3 × 10
11 

 

5 000 000 or 5 × 10
6

 or 5 million 

2 

 

2 

M1  60 × 5 × 10
9

 or better 

 

M1  0.8 × 10
7

 – 3 × 10
6

 oe 

or M1  5x = 4 × 10
7

 – 15 × 10
6

 oe 

If m is used for a million it must be used 

consistently 

15 (a) 

 

 (b) 

24.7 

 

11.5 

2 

 

2 

M1  sin18 = AB/80 or cos72 = AB/80 

Allow AB/sin18 = 80/sin90 

M1  tan25 = h/(a) or h/sin25 = (a)/sin65 

16 Angle bisector of angle in the middle 

 

Second angle bisector drawn 

4 W1  correct bisector drawn 

W1  at least two arcs drawn on the arms and one 

pair of correct crossing arcs 

W1  as above 

W1  as above 

 

Accuracy ±1° but line must go from edge to edge.  
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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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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 Marks 

1 (a) 240 ÷ 8 × 3 or 240 ÷ 8 × 5 or 

8

3

 of 240 

or 

8

5

 of 240  oe 

 

1 Accept reverse e.g. 90 : 150 = 3 : 5 and  

90 + 150 = 240 

 (b) (i) 5  www 2 2 M1 for 

290

9100

×

×

       oe 

  (ii) 165  www 2 2 M1 for 99 ÷ 0.6     oe 

 

 (c) 162.24  final answer cao 2 M1 for 150 × 1.04 × 1.04 oe implied by 

answer 162.2   

 

 (d) (i) 58.67  final answer  cao 3 SC2 for 58.7 or 

M1 for 

100

204150 ××

   oe   (120) 

then M1 (dependent on the first M1)  

328.67 – 150 – their 120 oe     

Answers of 208.67 or 208.7 imply first M1 

  (ii) 219 (.1….)  www 2 2 M1 for 100

150

67.328

×     oe          

2 (a) (i) ⎟
⎠

⎞
⎜
⎝

⎛

8

15

 2 B1 each component 

  (ii) 17  www 2 2ft ft their 15 and their 8. 

M1 for (their 15)
2

 + (their 8)
2

    

 

 (b) (i) 

2

1

v – 

2

1

c  or  

2

1

(v – c)   cao 2 M1 for CV

2

1

  soi 

  (ii) 

2

1

c + 

2

1

v  again allowing brackets cao 2 M1 for OM e.g. CMOC + or better seen  

or v – their (i)  

or c + their (i) 

  (iii) 

6

1

v – 

2

1

c  again allowing brackets cao 2 M1 for any correct route e.g. VLMV +     

or their (i) – 

3

1

 v          

or 

3

2

v – their (b)(ii)              
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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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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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10 (a) (i) (a) p + q 1  

  (b) 
2

1

p – 
2

1

q  oe 2 M1 for CMLC +   o.e. can be written in terms 

of p and/or q 

  (c) 
4

3

p +
4

3

 q  oe  cao 2 M1 for LNDLAD ++    o.e  can be written in 

terms of p and/or q ft their (i)(b) 

 
(ii) AN  is a multiple of AC    o.e 1 Must be vectors (dependent on answers to (a), 

(c)) 

 (b) (i) 30 

(ii) 135 

2 

1ft 

M1 for 2x + x + 15 + 75 = 180 or better 

ft 165 – their x but only if final answer obtuse 

11 (a) (i) 10 1  

 

(ii) 

2

43×

 or 

2

)13(3 +×

 (= 6) 1 

 

 (iii) 7260 

(iv) 12 840 

1 

2 

 

 

M1 for S
200

 – S
120

 (20100 – 7260) or 

)200121(
2

80

+ o.e. 

 (v) 160 400 2 M1 for 2(1 + 2 + 3 + ……… + 400)   o.e. 

 (b) (i) 36, 100 

(ii) 11025 

1, 1 

1 

Ignore right-hand column 

 (iii) 

2

2

)1(

⎥
⎦

⎤

⎢
⎣

⎡ +nn

  oe 1 isw 

 

(iv) 3 348 900 

(v) 32 

1 

2 

M1 for square root then × 2 (1056)  

or SC1 for answer 33 
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19 (a) 

 

 (b) 

 

 

 (c) 

−p + t 

 

p + 2t 

 

 

2(p + t)  or  2p + 2t  

1 

 

2 

 

 

2ft 

 

 

M1 for a correct route from P to R or unsimplified 

answer 

 

M1 for OR  or  a correct route or ft p + their (b) 

unsimplified provided their (b) is a vector 

 
20 

 
64.8  to 64.9 

 
6 M2 5 tan 78 soi by 23.5  or  M1 tan 78 = 

5

PT

 or 

12tan

5

 or 

12sin

78sin5

 

M2 52

360

782360

×××

×−

π  soi by 17.8   

or M1 for 2π5 seen used 

 

M1 for their arc + 2 (their PT) 

 
21 (a) 

12

1

 

 
2 M1 

19

2

423

3

−

×

++ )(their 

 

 
 (b) 

18

5

 

 
3 M2 

( )

72

12

72

34

theirtheir

their(a)

×

+

×

+   

or  M1 

72

34

their

×

 or 

( )

72

12

their

×

 

 
 (c) 

9

5

 

 
3 M2 

19

5

423

4

2

−

×

++

×

)(their

  

or M1 

19

5

423

4

−

×

++ )(their
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12 (a) 

 

 

 

 

 

 (b) 

12

4

12

11

−   oe 

12

7

  cao  ww 0 

 

11

13

4

1

×   oe 

44

13

  cao  ww 0  

 

2 

 

 

 

 

2 

 

 

 

M1 correct use of a common denominator 

 

 

A1 

 

 

M1 inversion and operation change 

 

 

A1 

13 (a) 

 

 (b) 

71 

 

3v (u + 3w) final answer 

2 

 

2 

M1 for 7×8 – 3×–5 or B1 56 and –15  

 

B1 for 3(uv + 3vw) or v (3u + 9w) 

As final answer 

14 (a) 

 

 
 (b) 

64p
3

q
6

 

 

0.5x
–2

 or 
2

2

1

x

 oe  

2 

 

 
2 

B1 64p
u

q
v

 or kp
3

q
6

 

 

B1 
u

x2

1

 oe or 
2

1

kx

 oe 

 
15 

 
–3.44, 0.44  

 

correct working must be shown  

 
4 B1 for )3)(2(4)6(

2

−−  or better seen 

B1 if in form 

r

qorp )( −+

, for p = –6 and r = 2×2 oe 

B1, B1 (SC1 –3.4 or –3.436… and 0.4 or 0.436...) 

16 359 www 4 M1 π × 4
2

 or  
2

2

1

4×π  

M1 for 0.5 × π × 8 × 15 oe 

M1 for 8 × 15 + their 2 ends + their curved surface 

area  

17 (a) 

 

 

 (b) 

(4  10) 

 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

21

43

2

1

oe  

2 

 

 

2 

B1 each element or correct without brackets   
B1 for 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

db

ca

2

1

 or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

21

43

k  seen  

 

18 (a)  
 (b) 

p – 
3

1

q oe 

 
2

1

p + 
6

5

q oe 

 

2  
2 ft 

M1 RXQR +  oe or –q + p + (

3

2

)q oe  

 

ft q + 
2

1

their (a) but must be vectors 

or M1 for QMOQ +  oe  

19 6(.00) www 4 M1 use of area = distance 

M1 complete, correct set of area statements, ignoring 

units  

M1 changing min to hours or km/h to km/min  
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5 (a) (£) 2.37 or 2.371 to 2.372   www 2 2 M1 for 34.95 ÷ 1.17 implied by 29.87…or 29.9  

or SC1 for 2.77 or 2.78 or 2.775 

 (b) 154 days 4 hours   cao 3 M1 for 4.07 × 10
12 

÷ (1.1 × 10
9

) implied by figs 37 

or 154. (….) 

A1 for 3700 seen or 3.7 × 10
3 

seen or 154
6

1

 oe or 

154 rem 4 

 (c) (i) 9.25 1  

  (ii) Lower = 51.3375 final answer 

Upper = 52.8275 final answer 

1 

1 

After 0 scored 

SC1 for answers reversed or 9.35 and 5.65 seen  

or 51.3375 and 52.8275 seen 

6 (a) (x =) 64   www 3 3 B2 for 101143602 +−=++ xxx or better 

or M1 for  =−+++ 101142 xxx 360 

 (b) (i) –1 

n
2

oe 

5n oe 

n
2

+ 5n oe 

1 

1 

1 

1 

 

  (ii) 20
 

2 M1 for their n
2

+ 5n = 500 or 20 and 25 seen 

 
 (c) Final answer  

12

4

−

−

x

x

   cao   www 4 

 
4 

 
B1 for  (x – 4)(x + 4) 

B2 for  (2x – 1)(x + 4) 

or SC1 for  (2x + a)(x + b)  where either 

a + 2b = 7 or ab = – 4 

7 (a) (5, 3) 1  

 (b) (i) 3a +  c 1  

 

  (ii) 3a + 
2

1

c  or 
2

1

(6a + c ) 

 

2 M1 for OM   oe  e.g OA+AM or correct 

unsimplified answer 

  (iii) a + c 1  

 
  (iv) 

2

3

a + 

2

1

c or 

2

1

(3a + c) 

 
2 M1 for – c + 

2

3

× their (iii) or a + 

2

1

× their (iii) or 

correct unsimplified answer  or any correct route 

e.g. CE + ED 

 

 (c) 

 

(CD) parallel (to OB)   oe   cao 

CD = 

2

1

 OB   oe   cao 

 

1dep 

 

1dep 

Part (c) dependent on simplified (i) and (iv) 

Dep on (i) = k × (iv) 

 

Dep on (i) = 2 × (iv) must be scalars 


