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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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4 (a) (i) Accurate triangle with 2 arcs seen,  

2 mm accuracy for lines AC and BC 

B2 SC1 if accurate but no arcs or one arc or if AC 

and BC are wrong way round with arcs 

  (ii) Accurate bisector of angle ACB, 2° 

accuracy and both pairs of arcs shown 

(accept equidistant marks on edges for 1
st

 

set of arcs) + must meet AB 

B2ft Ft their triangle  

SC1ft if accurate but no/one pair of arcs or 

short with arcs 

In both (ii) and (iii)   isw 

  (iii) Accurate perpendicular bisector of AD 

2 mm accuracy at mid-point and 2° for 

right angle and shows both sets of arcs  

+ must meet AC  

B2ft ft their D, which must be on AB  

SC1ft if accurate but no/one pair of arcs or 

short with arcs 

  (iv) Correct region shaded   cao B1 Dependent on correct triangle, accurate 

bisectors of angle ACB and side AD with correct 

D 

 (b) (i) 

(cos C) = 

1801402

240180140
222

××

−+

   oe 

 

 

– 0.111(1)…or better or 96.37 to 96.38 

M2 

 

  
E1 

 (–5600/50400 or –14/126) 

Allow use of 7, 9 and 12 

M1 for correct implicit statement  

Verification using 96.4 scores M2 max 

Accept 
9

1

−  but not a non-reduced fraction     

  (ii) 0.5 × 140 × 180 sin (their 96.4)   oe 

12521 to 12523  or 12 500  or 12520   cao  

www2 

M1 

A1 

(s = 280), allow use of 7, 9   (31.3…) 

 

  (iii) 

(Sin B =) 

240

)4.96sin(140 their

   oe 

 
35.4 or 35.42 to 35.44   cao   www3 

 
M2  
A1 

 

Allow use of 7, 12 

M1 for correct implicit statement 

SC2 for correct answer by other method 

[15] 

 

5 (a) (i) (x + 3)(2x + 5) – x(x + 4) = 59   oe 

2x
2

 + 6x + 5x + 15 –x
2

 – 4x = 59   oe 

x
2

 + 7x – 44 = 0 

M1 

A1 

E1 

 

Implies M1 (allow 11x for 6x + 5x)   

Correct conclusion – no errors or omissions 

  (ii) (x + 11)(x – 4) B2 SC1 any other (x + a)(x + b) where  

a × b = – 44 or a + b = 7 

  (iii) –11, 4   www   ft B1ft Strict ft dep on at least SC1 in (ii)  

allow recovery if new working seen 

  (iv) 

tan = 

5) (2

3) (

++

++

rootvetheir

rootvetheir

   oe 

28.3 (00…)   ft   www2 

 

M1 

A1ft 

Could be alt trig method  

oe M1 where trig function is explicit 

ft one of their positive roots  

(27.4° (27.40 – 27.41) from x =  11) 
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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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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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7 (a) Correct tree diagram. 5 B1 for labels flower and not flower 

First pair B1 for 
10

7

 and 
10

3

 

B1 for next three branches after flowers 

B1 for clear labels for colours 

B1 for 
3

2

, 
4

1

 and 
12

1

 in correct places 

If three branches at ends of both branches of first 

pair, lose final B, unless probabilities of 0 

indicated. 

 (b) 

40

33

    o.e.  (0.825)  cao 

3 M2 for 1 – 
4

1

10

7

×     (M1 for 
4

1

10

7

×  or 

( )
4

1

10

7

1−× ) oe    

or 

M2 for +
10

3

10

7

 × 
3

2

 + 
10

7

 × their 
12

1

 

or 
4

3

10

7

10

3

×+  oe  

 (c) 7  cao 2 M1 for 120 × 
10

7

× their 
12

1

 

8 (a) Arc centre D, radius 6 cm 1  

 (b) (i) Perp bisector of AB, with two pairs 

of arcs 

(ii) Bisector of angle B, with arcs 

2 

 

2 

At least 3 cm from AB.  SC1 accurate without 

arcs or accurate arcs (but no choice) 

At least 5 cm from B. SC1 accurate without arcs 

or accurate arcs (but no choice) 

 (c) (i) Q at intersection of loci 

(ii) 2.7 cm to 2.9 cm        cao 

1 

1 

Dependent on at least both SC1’s 

Dependent on (c)(i) 

 (d) Region inside arc, to left of perp bisector 

and below angle bisector 

1 Dependent on at least both SC1’s in (b) 

9 (a) (i) 81 

(ii) 8.5 

2 

2 

B1 for (f(2) =) 7 

B1 for (f(0.5) =) 2.5   

 (b) 

3

1−x

oe 2 M1 for (

3

1

)

−

=

y

x  or 

3

1)(f

)(

−

=

x

x  

or 13 −= xy   or  1)(f3 −= xx  

or – 1 then ÷3 in flowchart (must be clear) 

 (c) 3x
2

 + 12x + 13 final answer 2 M1 for 3(x + 2)
2

 + 1 or better 

 (d) (x =) 

)1(2

)1)(1(433
2

−±−

 

 

2 B1 for )1)(1(43
2

− or better   Seen anywhere 

If in form 

r

qp +

 or 

r

qp −

 oe ,  

B1 for p = – 3 and r = 2(1)  

or ( )
2

2

3

+x   B1 then 1
4

9

−   B1           

 

–2.62, – 0.38 final answer 1,1 If 0, SC1 for –2.6 or – 2.62 or –2.618… 

and  –0.4(0) or – 0.38 or –0.382 to –0.381 seen 

Answers only B1 B1 
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8   Throughout question, penalise non-reduced 

fraction only once; isw any conversion and allow 

decimals in working and on branches but not final 

answers if fractions not seen. 

 (a) (i) 

3

2

 1 

 

 
  (ii) 

3

1

, 

3

2

, 

5

2

, 

5

3

, 

6

1

, 

6

5

 

correctly placed 

 
2 B1 for 

3

1

 and 

3

2

 and 

5

3

 or 

6

5

 correctly placed 

   For method marks in (b) and (c), ft tree with each 

probability  0< p <1 

 
 (b) 

9

4

 cao   www 3 

 
3 M2 for 1 – 

3

2

 × 

6

5

 or 

3

1

 + 

3

2

 × 

6

1

 

or 

3

1

 × 

5

2

 + 

3

1

 × 

5

3

 + 

3

2

 × 

6

1

 

M1 for 

3

1

 + 

3

2

 × 

6

5

  

or two of 

3

1

 × 

5

2

, 

3

1

 × 

5

3

, 

3

2

 × 

6

1

 added 

 
 (c) 

45

14

 cao   www 3 

 
3 M2 for 

3

1

 × 

5

3

 + 

3

2

 × 

6

1

 or their 

9

4

 – 

3

1

 × 

5

2

 

M1 for one of 

3

1

 × 

5

3

 or 

3

2

 × 

6

1

 from a 

maximum of two products added. 

9 Accurate ruled perp. bisector with 

correct intersecting arcs 

 

 

Accurate ruled angle bisector with 

correct intersecting arcs 

 

 

Compass drawn arc centre F radius 

5.5 cm long enough to enclose region 

 

Correct region indicated   cao 

2 

 

 

 

2 

 

 

 

2 

 

 

1 

B1 for accurate with no/wrong arcs 

or M1 for correct intersecting arcs 

Ignore one extra perp. bisector 

 

B1 for accurate with no/wrong arcs 

or M1 for correct intersecting arcs 

Ignore one extra angle bisector 

 

M1 for compass drawn arc centre F 

 

Accept dotty lines but not freehand for all three 
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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 20 (but 3, 4 and 8 must be seen www) 2 M1 3, 4 and 8  seen www 

2 1.2496 cao 2 Allow 1

625

156

 

M1 1 + 0.2 + 0.04 + 0.008 + 0.0016  

3 2 2 M1 3x – 1 – 3x + 3 

4 0.9
3

  0.9
2

  9.0   
3

9.0  2 M1 0.94(8683…)  0.96(5489….)  0.8(1) 0.7(29) 

5 (a) 5 

 

(b) 2 

1 

 

1 

 

6 1.15(2) × 10
–2 

2 M1 figs 115(2) 

7 

x

x

2

5 +

 2 M1 4 + 1 + x   seen 

or M1 

x

x

4

210 +

 oe 

8 40.5  2 M1 6.75 seen or 6 × their LB   

9 $674.92, 674.9(0) or 675  3 M2 600 × (1 + (4/100))
3

 or better     oe 

or M1 600 × 1.04
2

  oe  

10 x = 4     y = –3  3 M1 consistent mult and sub/add 

A1 one correct value but M must be scored 

11 
D P C

1
2 3

A O B

0

2

2
11

 

3 Marks allocated for R in one of the regions shown 

12 
x = +/- √(5y) – 3 

or x = +/- y5  – 3 

3 M1 correct move of the 5 completed   

M1 correct move of the square completed 

M1 correct move of the 3 completed 
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13 

⎜
⎜

⎝

⎛

⎟
⎟

⎠

⎞−

01

10

 cao 

3 M2 for   0    1        1     0  

              1    0        0    –1  

or B1 for one matrix seen 

14 114.6 or 114.57 (67027..) to 114.59 (1155..) 3 M2 2 × π × 4 × x / 
360 = 8  

or M1 2 × π × 4 × x / 
360 

M2 x / 360 = 8 / 2π4 

 

or B1 8 / 2π4 or 2π4 / 
8 seen 

15 180 www 

 

3 M1 ½ × 60 × 14 oe  

M1 their 420 – 4 × 60   

16 

1

24

−

+

y

y

 oe 

4 M1 xy – 4y = x + 2 

M1 collecting terms in x on one side  

M1 factorising 

M1 dividing by coeff of x 

(a) 

 

 

 

 

 

 

2 

 

 

 

 

1 

B1 for correct line, on each side of AB 

(longer than dash at C) 

B1 for 2 pairs of intersecting arcs 

 

 

Intention to draw a full correct circle 

17 

(b) 1 R shaded must be a closed region 

 
18 (a) 

25

7  or 

300

84

 oe 

 

(b) (i) 62 

 

 (ii) 52 

 

 (iii) 19 to 20 

 

 (iv) 125 

 
1 

 

 
1 

 

1 

 

1 

 

2 

 

 

 

 

 

 

 

 

 
 

B1 for 175 seen 

19 (a)  17    –32 

      16        1 

 

(b) 10       -8    

       4         6      

 

(c) 23 cao 

 

(d) 1      3        4 

     23   –2        5 

2 

 

 

1 

 

 

1 

 

2 

M1 any 2 entries correct    

 

 

 

 

 

 

 

M1     3      4     or  1    a     b      seen 

         –2      5         (c)   c     d  

R


