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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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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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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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11 x = −7 

y = 9 

3 M1 for consistent multiplication and addition/ 

subtraction as appropriate.  Allow computational 

errors 

 

A1 for  x= –7  or  y = 9 

 

12 

30

27

30

55

+  oe or 

30

27

30

25

)1( +  oe 

 

30

82

  oe  or  

30

52

)1(   oe 

 

15

11

2   M2 must be scored  

 

M1 

  
M1 

  
A1 

 

for denominator of 30k 

  
for denominator of 30k dependent on previous M1 

  
If M0 scored then SC1 for common denominator of 

30k seen  

13 1.92 3 M1 
2

x

k

y =  oe        B1 for k = 48 

14  

 

 

3 

 

15 (a) 

 

 (b) 

34.4 

 

300 

2 

 

2 

SC1 figs 344 seen 

 

SC1 figs 3 seen 

16 (a) ⎟

⎠

⎞
⎜

⎝

⎛−

3011

21

 2 B1 any two entries correct 

 (b) ⎟

⎠

⎞
⎜

⎝

⎛ −

53

24

26

1

  oe 2 B1 ⎟

⎠

⎞
⎜

⎝

⎛

dc

ba

26

1

  or  ⎟

⎠

⎞
⎜

⎝

⎛ −

53

24

k  

 
17 

1

34

−

−

=

c

c

w   www 

 
4 

 
M1 clearing denominator and removing brackets 

M1 correctly collecting terms in w on one side only 

M1 factorising correctly 

M1 divide by coefficient of w 

18 (a) 

 

 (b) 

0.8 

 

1850 

1 

 

4 

 

 

M1 for area = distance travelled 

M1 for two correct area statements 

M1 for complete correct area statement 

2 

1 

3 1 

2 0 

2 

R 
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12 (a)  
 (b) 

 
10(.0)  
210 

 
2  
2 

M1 

2

1

 × 8 × 5 × sin 150 

 

M1 30° correctly placed at B or C oe 

 
13 (a)  
 (b) 

 

15   
11.7(0) 

 
2  
2 

M1 for 

4.0

)39( −

 oe  

 

M1 for 9 × 1.3 oe 

14 (a) 

 

 (b) 

Shear, SF2, x axis invariant  

 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

21

 

3 

 

2ft 

B1 shear  B1 SF2  B1 x axis invariant  

 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

1 k

 

2 marks if k = 2 or their SF in (a) 

1 mark for any other k, k ≠ 0 

15 (a) 

 

 (b) 

 

 (c)  
 (d) 

29 to 29.5 

 

20 to 20.5 

 

14 to 14.5 

 

15

13

 oe or 0.867  

1 

 

1 

 

1  
2 

 

 

 

 

  
M1 8 seen   

16 (a) 

 

 (b) 

0.7 to 0.8 and 5.2 to 5.4 

 

–2 to –1 but must have a tangent 

at x = 1 for full marks  

2 

 

3 

B1 B1 

 

M1 drawing tangent at x = 1 

M1 for using ystep/xstep on their tangent wherever 

it is drawn 

17 (a) 

 

 (b)  
 (c) 

(–5, 0) 

 

–2 

 

2

2

1

 or 

2

5

  

2 

 

1  
2 

B1 (k, 0) or (–5, k) 

 

 

 

M1 

4

5

 = 

2

k

 oe  

18 (a) 

 

 (b) 

 

 (c) 

2(x + 2)
3

 or 2x
3

 + 12x
2

 + 24x + 16 

 
3

√(x + 5) – 2 

 

0 

2 

 

3 

 

2 

M1 v. clear evidence of f(x) × 2 then add 10  

 

M1 correct first step M1 correct second step 

 

M1 g(–5) seen or 2 × –5 + 10  

 
19 (a) 

 

 (b) 

 

 (c) 

3

2

1

 

 

3 and –3 

 

5 

 
2 

 

3 

 

2 

 
M1 2x – 7 = 0  

 

M1 x
2

 – 8 = 1   A1 x = 3  A1 x = –3 

 

M1 x – 2 = 3  
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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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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  


