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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) 11:14 1  

 (b) 50 2 M1 for (220 + 280) ÷ 10  o.e. 

 (c) 12 2 M1 for 21 ÷ (4 + 3) × 4 (or 3)  o.e.   

 (d) 280 3 M1 for 0.35 × their 500 (175) 

M1 dependent × 1.60 

 (e) 240 2 M1 for dividing 264 by 1.1  oe     

2 (a) (i) 4 1  

  (ii) 5 1  

  (iii) 4.75 3 M1 for 1 × 2 + 1 × 3 + 17 × 4 + 12 × 5 + 6 × 6 + 3 × 7 
condone one slip then  M1 dependent result  

(190) ÷ 40 

 (b) 

n

n

+

+

40

3190

 2 SC1 for their 190 + 3n    

3 (a) Triangle drawn with co-ords at (1, 4), 

(4, 2), (4, 4) 

2 SC1 for 2 correct vertices or an enlargement sf 

2

1

 with wrong centre 

 (b) (i) ⎟
⎠

⎞
⎜
⎝

⎛ −−−

884

288

 2 B1 each row 

  (ii) Triangle drawn at (–8, 4), (–8, 8), (–2, 8) 

ft (i) 

2ft SC1 for 2 correct ft vertices.  Can also be 

correct regardless of (i)  

  (iii) Reflection   cao 

 

y – axis  or  x = 0   cao 

 

 

2 

B1 Independent of (i) or (ii)  

Extra transformations lose all marks 

B1 Independent of (i) or (ii) 

 (c) (i) Translation   B1 Extra transformations lose all marks 

 

⎟
⎠

⎞
⎜
⎝

⎛

−

−

10

10

 o.e. 2 B1  

  (ii) Rotation  

(0, 0) 

90° clockwise  oe 

3 B1 Extra transformations lose all marks 

B1 Allow word origin for (0, 0) 

B1 Allow – 90° or 270° (anti-clockwise) 

 (d) ⎟
⎠

⎞
⎜
⎝

⎛

− 01

10

 2 B1 each column 
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3   Throughout this question isw any cancelling 

or changing to other forms, after correct 

answer seen. Penalty of –1 for 2 sf decimals 

or percentages. Do not accept ratio or 

worded forms.  

 (a) (i) 

6

4

  oe  (0.667) 1 Allow 0.6666 – 0.6667 

  (ii) 

6

3

  oe  1  

  (iii) 

6

2

  oe  (0.333) 1 Allow 0.3333… 

  (iv) 

6

5

  oe  (0.833) 1 Allow 0.8333… 

    

 (b) (i) 

36

1

  oe  (0.0278) 2 Allow 0.02777 – 0.02778, M1 for 

6

1

6

1

×  

  (ii) 

36

6

  oe  (0.167)              www 2 2 Allow 0.1666 – 0.1667,   M1 for 2

6

1

6

3

××   oe 

    

 (c) (i) 

4

1

  oe 1 

 

  (ii) 

2

1

  oe     1 

 

    

 (d) 5  (but not from rounding)     2 M1 for repeating × 

6

4

  oe  e.g. 

n

⎟

⎠

⎞
⎜

⎝

⎛

3

2

      

4 (a) (i) Triangle with vertices (–4, 4), (–1, 4), 

(–1, 6) 

2 SC1 for translation   ⎟
⎠

⎞
⎜
⎝

⎛−

k

7

 or  ⎟
⎠

⎞
⎜
⎝

⎛

3

k

   

  (ii) Triangle with vertices (1, –3), (1, –6), 

(3, –6) 

2 SC1 two correct vertices or 90° anticlockwise 

about (0, 0) 

    

 (b) (i) Reflection only 

y = –x  oe 

1 

1 

Marks independent but must be single 

transformation to score any marks 

  (ii) Stretch only 

x-axis oe   invariant 

(factor) 3 

1 

1 

1 

Marks independent but must be single 

transformation to score any marks 
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 (c) (i) ⎟
⎠

⎞
⎜
⎝

⎛

−

−

01

10

 2 B1 each column 

  (ii) ⎟
⎠

⎞
⎜
⎝

⎛

30

01

  ft 2ft ft factor in (b)(ii) only if stretch and can 

recover to correct matrix 

SC1ft for right-hand column 

  (iii) ⎟
⎠

⎞
⎜
⎝

⎛

3

1

0

01

   ft 1ft ft ⎟
⎠

⎞
⎜
⎝

⎛

n0

01

 to ⎟
⎠

⎞
⎜
⎝

⎛

n

1

0

01

 or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

0n

 to 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

0
1

n

   

n ≠ 0, ± 1 

for

3

1

, allow 0.33 or better     

5 (a) (cos) 

1151802

90115180

222

××

−+

 M2 M1 for correct implicit expression 90
2

 = …… 

 24.98 – 24.99          A2 A1 for (cos) = 0.9064…   

 

 (b) (i) 125(.0….) ft 1ft ft 150 – their (a) 

  (ii) 305(.0….) ft 1ft ft 180 + their (b)(i) 

 

 (c) 180sin (54.98 to 55)   

or  180cos (35 to 35.02) oe 

or  180sin (360 – their (b)(ii))  

or 180cos(their (b)(i) – 90) oe 

 

147(.4….)  cao                www 3 

M2 

 

 

 

 

A1 

 

B1 for 54.98 to 55 or 35 to 35.02 soi in correct 

position. 

Provided either angle is acute 

 (d) 

70sin

30sin90

 

 

M2 

 

 

M1 for 

70sin

90

30sin

=

TR

 or other correct 

implicit equation 

 47.9  (47.88 – 47.89)  cao  www 3 A1  

 

 (e) 2 000 000 oe 2 Allow 1 : 2 000 000 as answer.  

SC1 figs 2 in answer which could be a ratio. 

6 (a) 
3

4.2

3

4

×π  M1 Must see method  

 57.87 – 57.92 to at least 4 figures 

 

A1  

 (b) (i) 14.4, 9.6, 4.8 1, 1, 1 Any order 

  (ii) 664 (663.5 – 663.6)  ft  1ft  

  (iii) 315 or 316 or 317  (315.2 – 316.8)  ft 1ft ft their (b)(ii) – 6 × ‘57.9’ (only if positive)   

  (iv) 507 (506.8 – 506.9) ft 2ft M1 for (14.4 × 9.6 + 14.4 × 4.8 + 9.6 × 4.8) × 2 

or their 3 lengths.  
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3   Throughout this question isw any cancelling 

or changing to other forms, after correct 

answer seen. Do not accept ratio or worded 

forms. 

 (a) 0.4, 0.1 oe 1 

 

 

 (b) (i) 1 1  

  (ii) 0.7 oe ft 1ft ft their first three probabilities 

 

 (c) (i) 0.04 oe 1  

  (ii) 0.03 oe ft 2ft M1 for their 0.1 × 0.3 

  (iii) 0.12 oe ft 3ft ft their 0.1, their 0.4 and their (c)(i)  

M2 for their 0.4 × their 0.1 + their 0.1 × their 

0.4 + 0.2 × 0.2 (or their (c)(i)) 

or M1 for any two of these products added or 

two of each 

 

 (d) 0.147 oe ft 2ft ft their (b)(ii).  

M1 for their 0.7 × their 0.7 × (1 – their 0.7)  

4 (a) Triangle drawn , vertices (6, 10),  

(10, 10), (10, 8) 

2 SC1 reflects correctly in x = 6 

 (b) Triangle drawn , vertices (2, 8), (6, 8), 

(6, 10) 

 

2 SC1 for translation  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛−

k

4

 or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

6

k

 

 (c) Translation  2 B1  All part marks spoiled if extra 

transformation 

 

⎟
⎠

⎞
⎜
⎝

⎛

− 6

4

 o.e. 

 

B1 Indep. Allow other clear forms or words 

 

 (d) (i) Enlargement 

 

(centre) (4, 6)  

(factor) 0.5 

3 B1 All part marks spoiled if extra 

transformation 

B1 Indep. 

B1 Indep. 

  (ii) 

4

1

  or  0.25 oe 1 

 

 

 (e) (i) Stretch 

 

y-axis o.e invariant 

(factor)  0.5 

3 B1 All part marks spoiled if extra 

transformation 

B1 Indep 

B1 Indep 

  (ii) ⎟
⎠

⎞
⎜
⎝

⎛

10

05.0

  ft 2ft ft their factor in (e)(i) only if stretch    

SC1 (also ft) for left-hand column          
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4 (a) (i) (cos (HFG)) = 

1462

12146
222

××

−+

 M2 M1 for implicit form 

  58.4  (58.41…) A2 A1 for 0.5238… 

 (ii) 0.5 × 6 × 14 × sin (their 58.4) oe 

 35.8 or 35.77 to 35.78 

M1 

A1ft 

ft their (i) 

Correct or ft their (i) 

 (b) (sin (RQP)) = 

18

12)117sin( ×

 

36.4 or 36.44... 

M2 

 

A1 

M1 for implicit form 

5 (a) (i) Correct translation (see diagram) 2 SC1 for  translation by 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛−

k

3

 or by 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

− 2

k

 

 (ii) Correct reflection (see diagram) 2 SC1 for reflection in y = −1 

 (b) (i) Stretch, 

 (factor) 3, 

 y-axis or x = 0 invariant 

1 

1 

1 

 

 

 (ii) Rotation 

 90° clockwise 

 (1, − 1) 

1 

1 

1 

 

Accept −90° 

 

 (c) (i) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

03

 ft from (b)(i) 2 ft SC1 for 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

30

01

(ft from (b)(i)) or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

0k

 

with k algebraic or numeric but ≠ 1 or 0 

 (ii) Rotation,  

 180°   

 Origin 

1 

1 

1 

 

 

Accept O or (0,0) 

6 (a) 23.6 (23.60…) 2 M1 for 14
2

 + 19
2

 

 (b) 2300 or 2303 to 2304  cao 

 

4 

 

M3 for 2 × ½ × 14 × 19 + 14 × 36 + 19 × 36 + 

their BC × 36 

M2 for 4 of these added 

M1 for ½ × 14 × 19 

 (c) 4788 or 4790   cao 2 M1 their triangle area × 36 

 (d) 43(.0) or 43.04 to 43.05  cao 2 M1 for (their (a))
2

 + 36
2

  or  36
2

 + 19
2

 + 14
2

 

 (e) 18.9°  to  19.02°  cao 3 M2 for inv sin ⎟

⎠

⎞
⎜

⎝

⎛

CEtheir 

14

 or 

inv tan
⎟

⎟

⎠

⎞

⎜

⎜

⎝

⎛

+
22

3619

14

 or  

inv cos 

⎟

⎟

⎠

⎞

⎜

⎜

⎝

⎛
+

CEtheir 

3619
22

or complete longer 

methods 

(M1 for clearly identifying angle CEA) 
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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 

art anything rounding to 

soi seen or implied 

 

 

Qu. Answers Mark Part Marks 

1 (a) (i) 34.65 

(ii) 41.58 

 

(iii) 264 

1 

2 

 

3 

 

M1 for 0.15 × 277.2 implied by 41.6 or 41.58 

seen and not spoiled 

M2 for 277.2 ÷ (1 + 0.05)  o.e. 

or M1 for recognition that 105(%) = 277.20  

 (b) (i) 1000 

(ii) 3650 

2 

2 

M1 for 2200 ÷ (2 + 4 + 5) × 5 

M1 for 2200 ÷ 44 × 73 

2 (a) (i) Image at (4, –4), (6, –4), (6, –6),  

 (2, –6) 

(ii)  Image at (–4, –4), (–4, –6), (–6, –6),  

 (–6, –2) 

(iii) Reflection  

 y = –x 

2 

 

2 ft 

 

1 ft 

1 ft 

SC1 for reflection in y-axis 

 

SC1 ft if rotated 90° anti-clockwise about (0, 0)  

 

ft their Z (name of transformation) 

independent (full details) 

 (b) (i) Image at (2, 2), (3, 2), (3, 3), (1, 3) 

 

2 

 

SC1 for enlargement s.f. 0.5 with correct 

orientation, different centre or sf – 0.5,  

centre (0, 0) 

 

(ii) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

5.00

05.0

  cao 2 B1 B1 each column 

 (c) (i) Image at (0, 4), (2, 4), (0, 6), (–4, 6) 2 SC1 if 3 vertices correct 

 

(ii) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ −

10

11

 2 SC1 for 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

1 k

, 0≠k  but can be algebraic or 

numeric or for 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

− 11

01
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7 In any part of part (a) all marks are independent but mention of a second transformation scores 

0 out of 3 

 (a) (i) 

 

Rotation 

(centre/about) origin (O) (0,0) 

180° 

1 

1 

1 

accept R 

 

SC3 for all of enlargement, sf – 1, (0, 0) 

  (ii) 

 

Enlargement 

(centre/about) (0,− 3) 

SF − 3 

1 

1 

1 

accept E 

  (iii) Enlargement 

(centre/about) (0, 6) 

SF 

3

1

 

1 

1 

1 

accept E 

 

 (b) (i) image at (−4, −2) (−2, −2) and (−1, 0) 2 SC1 for translation by
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛−

k

4

  or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

− 5

k

, k ≠ 0 

  (ii) image at (− 2, 3) (− 4, 3) and (− 5, 5) 2 SC1 for reflection in y = − 1 

 (c) (i) image at (0, 3) (4, 3) and (6, 5) 2 

 

SC1 for stretch sf 2 with x-axis invariant 

ie at (0,6)  (2,6)  (3,10) 

   (ii) 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

02

  ft 

2 ft 

 

ft their stretch factor only  

SC1 for correct left hand column ft or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

20

01

ft 

8 (a) 2  4  6  8 1  

   (b) 3 1  

  (c) (i) ( )( )94 −− xx  2 SC1 any other ))(( bxax ++ where  

a × b = 36 or a + b = − 13 

  (ii) 4   9 B1 ft ft or can recover 

 (d) 

 

  

 

2 

 

 

 

Must have all 9 numbers on diagram and no extras 

 

SC1 for 5 or more correct elements 

 

 (e) (i) ∅ or { } cao 1  

  (ii) ∉ cao 1  

  (iii) ∪ cao 1  

E 

E 

F 

G 

1 

3 

26 

8 

4

9 

5

7 
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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 

art anything rounding to 

soi seen or implied 

 

Qu. Answers Mark Part Marks 

1 (a) (i) 1088 

 (ii) Their 1088 × 2 

  and (3136 – their 1088) × 4.5  

  2176 + 9216  

2 

 

M1 

E1 

M1 for 3136 ÷ (17 + 32) soi by 64 or 2048 

 

2048 may be 32 × 64  

 

(b) 11.9 to 11.9031 www 3 M2 for 
( )

11392

1001139212748 ×−

 oe 

or M1 for 

11392

1139212748 −

 soi by 0.1119 

  or ( )100

11392

12748

×  soi by 111.9 or 112 or 1.119 

 (c) 8900 3 M2 for 11392 ÷ 1.28 oe 

or M1 for 11392 = 128(%) oe 

2 (a) (i) Correct reflection 

  (1, –1)  (4, –1)  (4, –3) 

 (ii) Correct rotation 

  (–1, 1)  (–1, 4)  (–3, 4) 

 (iii) Reflection only    

 

 

  y = x  oe   

  or y = – x oe 

 

2 

 

2 

 

1dep 

 

 

1 

SC1 for reflection in y-axis or vertices only of 

correct triangle  

SC1 for rotation 90 clockwise about O or vertices 

only of correct triangle 

Two transformations scores 0 

Dependent on at least SC1 scored in both (i) and 

(ii) 

Only from 2 and 2 or SC1 and SC1 scored 

Only from 2 and SC1 or SC1 and 2 scored  

 

(b) (i) ⎟
⎠

⎞
⎜
⎝

⎛

− 01

10

 oe  
 

2 

 

B1 for either column correct or determinant = 1 

  (ii) Rotation, 90
°

 clockwise, origin oe 2 B1 for rotation and origin 

B1 for 90
°

 clockwise oe      


