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9 (a) (p =) 5 cao,  

(q =) 12 cao 

(r =)  1 ft 

B1 

B1 

B1ft 

Accept in correct order if no labels 

 

ft for r = 18 – their p – their q provided r not 

negative 

 

 (b) (i) 17      cao B1  

 

  (ii) 12     cao B1  

 

 (c) (i) 26      cao B1  

 

  (ii) 57        ft B1ft ft 45 + their q 

 

 (d) (i) 

100

8

 oe isw 

B1 

 

 

 

  (ii) 

100

45

 oe isw 

B1  

 

 

 (e) Any fraction with denominator 74 seen 

73

36

74

37

×  

 

73

18

         oe   isw       cao 

B1 

M1 

 

 

 

A1 

 

 

ft  their fraction i.e. one taken off each part  

1

1

−

−

×

l

k

l

k

      N.B  

73

36

2

1

×   gets B1M1 

5402

1332

   www3  (if decimal then 0.247 or better)   

Do not accept ratio or in words          

 [12]  

 
10 (a) (i) 

2

)18(8 +×

= 36 

1 + 2 + 3 + …. + 8 = 36 

E1  
E1 

 

 

  (ii) 80 200 B1  

 

 (b) (i) 2 (1 + 2 + 3 + ….. + n) =  

2 × 

2

)1( +nn

= n (n + 1) 

 

 

 

E1 

 

 

both steps must be shown 

  (ii) 40 200 B1 

 

 

  (iii) 40 000 B1ft ft their (a)(ii) – their(b)(ii) 

or their (b)(ii) – 200 ft 

Not for zero or negative answer 

 

 (c) (i) 

2

)12(2 +nn

oe final answer 

 

B1 e.g. 2n² + n 

  (ii) n²  cao B2 M1 for their (c)(i) – n(n + 1) 

or n(n + 1) – n 

or  n/2(2+2(n-1))  

 [9] 

 

Page 2 Mark Scheme: Teachers’ version Syllabus Paper 

 IGCSE – May/June 2009 0580, 0581 21 

 

© UCLES 2009 

Abbreviations  
cao correct answer only 

ft  follow through after an error 

oe or equivalent 

SC Special Case 

www without wrong working 

 

 

1 (a) 

 

 (b) 

2 

 

 

1 

 

1 

Any length, can be freehand lines 

solid or dotted 

Mark lost if additional lines drawn or axes extended

2 

7

5

 72% 

17

9

 

1

3

4

−

⎟

⎠

⎞
⎜

⎝

⎛
 

2 M1 correct decimals  

0.727(6… )   0.71(4… )   0.72   0.75 

3 (a) 

 

 (b) 

06 41 

 

$204 

1 

 

1 

Allow 6.41(am). 6:41 and 06:41 

Not 6h41m or 641h or 6.41pm 

4  

 

 

1, 1 

 

 

5 

⎟

⎠

⎞
⎜

⎝

⎛

−

−

24

35

2

1
  or  ⎟

⎠

⎞
⎜

⎝

⎛

−

−

12

5.15.2

 

2 M1 det A or |A| or  5×–2 – 4×–3 = 2  or  

⎟

⎠

⎞
⎜

⎝

⎛

−

−

24

35

  or ⎟

⎠

⎞
⎜

⎝

⎛

dc

ba

2

1
 seen 

Allow 5/2, –3/2, 4/2, –2/2 in matrix 

6 62225000 or 6.2225 × 10
7

 or 62.225 

million  cao 

2 M1  9.5(million) and 6.55 seen 

3sf not appropriate for UB and not allowed for 

2 marks 

7 (4, 2) 2 

M1  

2

62 +

 and 

2

95 +−

 oe  

or a drawing used correctly 
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Qu Answers Mark  Part Marks 

1 (a) 6 

 

 

(b) 0 

1 

 

 

1 

 

2 47, 53 2 B1, B1 independent  

3 

–0.577 or 

3

3−

 or 

3

1−

 

2 B1 numerator 0.5  

or B1 denominator –0.866……or 

2

3−

 

4 1.25 x
4

  (or 1
4

1

x
4

) 2 B1 1.25 B1 x
4

 

5 161 2 M1  1.322 × 10
9

 / 8.2 × 10
8

   (× 100)  

 

6 5 

 

2 M1  |A| = 0 × –4 – 1 × –8 or better 

or  |B| = 7 × –5 – 0 × 1 or better 

det symbol can be implied by the working 

7 

  

2 B1, B1 

8 5 www  2 M1  (–4 – –1)
2

 + (8 – 4)
2

 or better 

9 x = 0.5   y = 3   www 3 M1 consistent × and – for y 

      or consistent × and + for x  

A1 one correct provided M1 scored 

10 245 
 

3 M1  d = kv
2 
  A1 k = 1/20 

or M1 v
2

 = kd  A1 k = 20 

11 258 cao 3 M1  18.5 or 24.5  seen 

M1 6 × sum of their two upper bounds  

12 –36x
2

 + 48x or 12x(4 – 3x) oe 

or other partly factorised versions 

3 M1 squaring to “9x
2

 –12x + 4”        algebraic 

M1 multiplying by –4                      terms  

M1 adding 16                                  only 

13 x [ 0.8 or x [ 

5

4
 cao 3 B1  12 – 18x  B1  –4 + 8x  these terms may be 

reversed if moved to the other side of the inequality  

allow >= 

14 $11.50 3 M1 198 × r
3

      r can be anything 

dep M1  r = 1.019 and subtracting 198 

SC2   209.50  on answer line 
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Qu. Answers Mark Part Marks 

1 3.14    π    

7

22

    √10 2 M1 3.1428(…) and 3.16(2…) seen 

2 650 2 M1 

4.2

600

 (× 2.6) 

3 44 2 M1 97 or 53 seen 

4 30 2 M1 108 × 1000 / (60 × 60) 

5 3.2(0) × 10
4

     2 B1 32000 or 32 × 10
3

 etc 

6 (a) 0.461939(…) 

 

(b) 0.4619 or ft  

1 

 

1ft 

 

7 1.62 3 M1 

4

1

 π 0.8
2

     

M1 adding (0.8 × 1.4) to their k π 

8 (a) (i)   

      

      

      
 1 

or 

      

      

      
 

  (ii)  

      

      

      
 1 

 

 (b) 2 1  

9 Sunday     (May) 25    1045 1, 1, 1 Independent  

10 24.3(0788…) 3 M1 5 × 3.5 + 2 × 1.5 

M1 (√) 1.5
2

 + 3.5
2 

11 

5

42 wcw −

  oe 3 M1 one correct move to clear fractions    

M1 second correct move to subtract term 

M1 third correct move dividing by 5 

May be in any order 

12 

4 6 10 P 15

2

8

5

20

RQ

 

3 M1 15 only in small circle 

M1 10 only in the intersection 

A1 all correct including labels 

13 x = 12    y = –10 

 

3 

 

M1 consistent addition (& mult) for x 

or consistent subtraction (& mult) for y 

A1 only earned if method correct 

14 3.84 or 3

25

21

 3 M1  y = 
2

x

k

  oe  A1  k = 96   
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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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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 2y(x – 2z) 2 B1 for y(2x – 4z) or 2(xy – 2yz) 

2 (x =) 3(y – 5) oe final answer 2 M1 for correct first move  

y – 5 = 

3

x

 or 3y = x + 15 

M1 for their correct second move  

3 (a) 

 

 

 

 

 (b) 

 

 

 

 

 

14 

 

1 

 

 

 

1 

 

4 816 cao 2 M1 197.5 and 210.5 seen 

5 a  any negative integer  

n  any even (positive) integer 

2 B1 for one correct 

6 (a) 

 

 (b) 

1.646 × 10
7

  

 

3.32 × 10
–2

  

1 

 

2 

 

 

B1 for 0.0332 seen or 3.3 × 10
–2

 as answer 

or B1 for 3.32 × 10
k

 

7 (a) 

 

 (b) 

36 

 

correct working  

1 

 

2 

 

 

M1 for 
6

7

 oe improper fraction 

M1 for 
21

12

 = 
7

4

 oe or visible cancelling 

8 (x =) 5   (y =) –1 3 M1 for consistent multiplication and add/subtract 

as appropriate 

A1 for 1 correct answer 

9 127.31 cao 3 M1 for 120 × 1.03
2

  

A1 for 127.308 

If M0 award SC2 for 7.31 or 247.31 

10 120 3 M1 7t + 11(t + 5) = 2215 

A1 18t + 55 = 2215  

11 500 3 M1 V = kL
3

 any letters may be used for V, k and L 

A1 k = 4 
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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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6 (a) (i) 

 

  (ii) 

180 

 

20 

1 

 

1 

 

 

 (b) 220 1  

 (c) (i) 
240

170

   oe   isw 1 Allow 0.708, 0.7083… or % equivalents  

  (ii) 
240

150

   oe   isw

 
1 Allow 0.625                  or % equivalents 

 (d) 

 

 

 

  (i) 

 

 

 

 

0.5617   

 

 

 

 

2 

Penalise once for first correct none 4 dp dec 

answer to at least 3sf or correct fraction 

answer in parts (d) and (e) 

 

Accept 56.1715% ,  do not accept 0.562 ww 

M1 for 
239

179

240

180

×    [ 0.56171 to 0.56172], 

956

537

oe 

  (ii) 0.3766 3 Accept 37.6569%  

M2 for 
239

60

240

180

2 ××   oe  [0.37656 to 0.37657] 

239

90

 

oe 

Or M1 for one correct product seen, implied by 

0.18828... or 0.1883 

 (e) 0.6937 3 Accept 69.3669%,   do not accept 0.694 ww 

M2 for 
179

149

180

150

×   [0.69366 to 0.69367]     

1074

745

oe 

or M1 for 

180

150

 oe soi  
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13 x < –3 3 M1 correct move  

M1 correct move 

M1 correct move 

14 (a) 10(.0) 1 
 

 

(b) 2

2

1

, 2.5(0) 2 M1 2n – 3 = 2 

15 31.4 cao 3 M1 

2

1

 × 2 × π × 3 oe  
 

M1 6 + 8 + 6 + 1 + 1 + k π     

16 

2

3

+

−

x

x

 4 B2 (x – 3)(x – 2) or B1 (x + a)(x + b) 

where ab = 6 or a + b = –5 

B1 (x – 2)(x + 2) 

17 (a) ⎟
⎠

⎞
⎜
⎝

⎛

80

08

 oe 2 B1 for one column (or row) correct 

 

(b) 

⎟

⎟

⎠

⎞

⎜

⎜

⎝

⎛

−

4

1

4

1

4

1

4

1

 oe 2 B1 for –1/8 ⎟
⎠

⎞
⎜
⎝

⎛

db

ca

 or B1 for ⎟
⎠

⎞
⎜
⎝

⎛

−

−−

22

22

 seen 

18 (a) (i) Tangent 

 

 (ii) 4.4 to 6 

 

(b) 780 

1 

 

2 

 

2 

Correct tangent drawn 

 

dep M1 attempting to find gradient of their tangent  

 

M1 evidence of finding the area under the graph 

ONLY from t = 12 to t = 25 

19 (a) 20200       

 

(b) 1260 

2 

 

2 

M1 65 × 300 + 700  

 

M1 71190 / 56.5 

20 x = 0.84 or 7.16     4 B1 

2

8 k±

   B1 √(8
2

 – 4 × 1 × 6) or better 

A1 A1 

21 (a) Bisector  

 

(b) (4, 2) 

 

(c) y = –2x + 10 oe 

2 

 

1 

 

3 

B1 accurate line   B1 two sets of correct arcs   

 

 

 

B1 correct m  B1 correct c  

M1 correct use of y = mx + c oe on answer line 

22 (a)  

 
D

14
0

3 2 12
L

E

 

4 

 

B1 0 and 14 in correct place 

B1 2 in correct place 

B1 3 in correct place 

B1 12 in correct place 

 

 (b) 11 

 

(c) 23 

1ft 

 

1ft 

B1ft 8 + their 3 

 

B1ft 21 + their 2                       
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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 –8.3 1 Allow –8

10

3

 

2 21 55  1 Allow 9.55 pm 

3 1.6305 cao 2 B1 4.33(44…) seen or answer 1.63, 1.630, 

1.6304….
 

4 

   

1, 1 
 

5 Correct working 2 M1 

4

15

 + 

3

4

 = 

12

16

12

45

+  

M1 

12

1

5

12

61

=  

6 4.93% < 

41

20

 < 0.492 < 

161

80

 2 Allow decimal equivalents in answer space 

M1 decimals 0.48(78..), 0.496(8..), 0.0493   

7 1.14 2 M1 3.38 ÷ 1.04 (= 3.25)   

or M1 4.39 × 1.04  

8 1200 2 M1 figs 8 ÷ 40 × figs 9 ÷ 15   

or M1 (figs 8 × figs 9) ÷ (40 × 15) 

9 9.6 cao  2 M1 

10

12

8

=

x

 oe  

10 216.32 cao 2 M1 200 × (1 + (4/100))
2

 oe     

11 13
 

2 M1 21 + 15 – 23  

or M1 15 – x + x + 21 – x + 1 = 24 oe  

12 (a) 25 

 

(b) 0.4 

1 

 

1 

If zero scored SC1 for 250 and 4 or  

6.25 and 6.35 

13 10a + b or a × 10
1

 + b (× 10
0

) 2 M1 [a × 10
7

 + b × 10
6

] ÷ 10
6
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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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2 (a) (i) 14   –5.5   20 1+1+1  

  (ii) 10 correct points plotted 

 

 

 

  Smooth curve through all 10  

  points 

  correct shape 

P3 ft 

 

 

 

 

 

C1 

P2 ft for 8 or 9 correct 

P1 ft for 6 or 7 correct 

Centre of point must touch line if exact or be in 

correct square (including boundaries) 

Within 1 mm radially of potted points. In 

absence of plot[s], allow curve to imply plot[s] 

No ruled sections 

 (b) –4.8 to –4.6, –0.4 to –0.2, 3 to 3.1 

www 

1+1+1 After 0 scored, SC1 for y = 2 soi 

Penalise first occurrence of co-ord answers in 

(b) and (d)(ii) 

 (c) Tangent drawn at x = –4 

Attempts y step/x step with correct 

scales 

6 to 11 

T1  
M1 

 
A1 

Not chord or daylight 

 

Dep on T1 or close attempt at tangent at x = –4 

Dep on M1 only 

 (d) (i) Ruled line through ( 1, 15)  

 and (3, –5) 

 

3 L2 for short line but correct or freehand full 

length correct line. 

L1 for ruled or freehand line through (0, 10) (but 

not y = 10) or for ruled line with gradient –5  

 (ii) 2.5 to 2.7 1 isw for extra solns from wrong curve/line 

3 (a)      
 

  
1 

 
1ft 

 
1ft 

 
1ft 

 

 
ft 16 – their 11 

 
ft 20 – their 5 

 
ft 39 – (their 11 + their 5 + their 15) 

 
ft for positive integers only 

 (b) (i) 5 1 

  (ii) 51 1 ft ft 36 + their i 

 (c) (i) 15 1  

  (ii) 10 1  

 In (d) and (e) accept fraction, %, dec equivalents 

(3sf or better) throughout but not ratio or words 

isw incorrect cancelling/conversion 

 

 

 (d) (i)  

90

13

 oe [0.144] 

  

 (ii) 

90

15

oe [0.167] 

1 

 

 

 
1 

 

(g = )11 

(h =) 5 

(i = )15 

(j = ) 8 

  M 
 i 15 

 h 5 g 11 

 j 8 
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  (ii) 6 correct points plotted  

 

curve through all 6 points and 

correct shape 

P2ft 

 

C1 

P1ft for 4 or 5 correct plots  

 
Smooth curve but last 3 points may be ruled. 

In absence of plot[s], allow curve to imply 

plot[s] 

  (iii) 0.75 to 0.9   

 

  1.6 to 1.7  

      

  2.6 to 2.7 

1 

 

1 

 

1 

Solutions may be in any order                              

 

 

 

  

9 (a) (i) 

 

 

 

2 B1 for 2 outside of circles in diagram 

or all three of 5, 11, 7 correctly placed 

  (ii) 9 1ft ft their 2 + their 7 

  (iii) 14 1  

 

 (iv) 
25

11

 
1ft ft their 11 from diagram / 25 

 

 (v) 
600

42

oe =
100

7

 

 

2ft 

 

isw incorrect cancelling 

ft their 7 from diagram for numerator  

M1 for 

24

)17(

25

7 −

×

theirtheir

 

After 0 scored, SC1 for 

25

)7(

25

7 theirtheir

×  

 2 

5 11 7

S F 
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 (b) (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

B1 for any correct diagram with blanks or 

zeros where needed and labelled 

unambiguously 

B1 for 4 in correct place 

B1 for 12 in correct place 

B1 for 5 and 7 in correct place 

 

  (ii) 28 1ft Correct or ft from their diagram 

10 (a) (i) 20 1  

  (ii) n – 4 oe             n + 4 oe              n + 6 oe 

 

 

2 

Accept unsimplified 

 

B1 for two correct 

  (iii) (n – 4)(n + 4) – (n – 6)(n + 6) 

 

 

 

  n
2

 – 4n + 4n – 16 – (n
2

 – 6n + 6n 

– 36) or better 

 

         20 

M1 

 

 

 
E1 

ft from their algebraic expressions can be 

implied by n
2

 – 4n + 4n – 16 – (n
2

 – 6n + 6n – 

36) or n
2

 – 16 – (n
2

 – 36)  

 

Must have a line of algebra 

 

With no errors or omission of brackets 

 (b) (i) 24 1  

4 
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S 

5 

12 

4

7
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SF 

5 
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