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7  

 

 

(a) w = 59     

 (angle in) isosceles (triangle)  

 

 x = 31
 

     

 (angle in) semicircle (= 90) oe 
 

 

 y = 62      

 (angles in) same segment  

 or (on) same arc (are =) 

 

 z = 28    

 (angles in) triangle (= 180) 

 

 

 

1 

1 

 

1ft
 

1 

 

1 

 

1 

 

1ft
 

1 

The marks for the reasons are dependent on the 

correct angle or correct ft angle 

Any incorrect statement in reason loses that mark 

 

 

 

ft 90 – their w 

Allow diameter 

 

 

 

 

 

ft 180 – their(w + x + y) or 90 – their y 

 

(b) (i) ⎟
⎠

⎞
⎜
⎝

⎛

3

2

 1 

 

 

 (ii) ⎟
⎠

⎞
⎜
⎝

⎛−

4

2

 2ft
 

ft ⎟
⎠

⎞
⎜
⎝

⎛

7

0

 – their (i)  

B1 ft for one correct element 

 

(c) (i) 

3

1

t    final answer 1 

 

 

 (ii) 

3

1

(– t + r)  final answer 2 M1 for correct unsimplified answer 

or TR  = –t + r  oe 

or TP = 

3

1

TR  oe 

 

 (iii) 

3

1

r  final answer 2 M1 for correct unsimplified answer 

or QT  + TP  oe for any correct path 

or 

3

1

t + their (ii) 

 

 (iv) QP = 

3

1

OR   oe 1dep Dependent on correct answer in (iii) 

   QP is parallel to OR or r 1dep Dependent on multiple of r as answer in (iii) 
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8 (a) (i) 396 (395.6 – 396) 4 M1 for 

3

2

 × π × 3
3

 and M1 (independent) for 

π × 3
2

 × 12, 

M1 (dependent on M2) for adding   

126 π implies M3 

  (ii) 3.13 (3.125 – 3.128….)     ft 

 

 (iii) 144 (144 – 144.4)     ft 

 

2ft 

 

2ft 

ft their (i) × 7.9 ÷ 1000 .   

M1 for × 7.9    soi by figs 313 or 3125 – 3128…  

ft 15 × 6 × 6 – their (a)(i)  

M1 for 6 × 6 × 15 oe 

 (b) (i) 311 (310.8 – 311.1)   

 

  
 (ii) 3.50 (3.496 to 3.50)  ft 

 

5 

 

  
2ft 

 

M1 for 2 × π × 3
2

 and M1 (independent) for  

π × 6 × 12 and M1 for π × 3
2

,  

M1 (dependent on M3) for adding. 

(99π  implies M4) 

ft their (b)(i) × 0.01125 

M1 for their (b)(i) ÷ 8 and × figs 9 

implied by figs 3496 to 350            

9 (a) (i) ⎟
⎠

⎞
⎜
⎝

⎛

5

9

 1 

 

 

 (ii) ⎟
⎠

⎞
⎜
⎝

⎛

7

4

 
1 

1 

If 0, SC1 for ⎟
⎠

⎞
⎜
⎝

⎛

−
=

2

5

CB  seen 

 
 (iii) BA  or – AB  1 BA not indicated as a vector is not enough. 

  (iv) 10.3 (10.29 – 10.30) 2 M1 for (their 9)
2

 + (their 5)
2

 

 (b) (i) 2u 1  

 

 (ii) 

2

1

(t – u )   oe 2 M1 for 

2

1

 (their DCADBA ++ ) or equivalent 

correct route for BM , along obtainable vectors 

in terms of t and u 

or M1 for correct unsimplified answer 

 

 (iii) 

2

3

u + 

2

1

t    oe   ft 2ft ft their (i) + their (ii) simplified  

or t + u – their (b)(ii) simplified 

M1 for correct (or ft) unsimplified (i) + (ii)  

or t + u – their (b)(ii)                 
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11 (a) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

1320

58

 2 B1 two or three entries correct 

 (b) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

12

1
2

1

2

1

  oe 2 B1
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

db

ca

2

1

   B1 ( )
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

24

13

k  

12 (a) Negative 1 Ignore embellishments 

 (b) Correct point 1  

 (c) (i) Accurate ruled line 1  

  (ii) English mark 1ft Follow through their (c)(i) 

13 (a) 

2

1

a  + 

2

1

b   oe 2 M1 unsimplified or any correct route  

   e.g a + 

2

1

 (b – a) or OA + AC 

 (b) –1

2

1

a + 1

2

1

b   oe 2 M1 unsimplified or any correct route 

   e.g. CD = 1

2

1

AB or b – a + 

2

1

 (b – a) 

14 (a) 2.84 2 M1 correct substitution of g and l seen 

 
(b) 

2

2

π4

T

l

  oe 

 

3 

 

M1 each correct move but third move marked on 

answer line 

15 (a) 156  4 M1 intention to find area under graph 

B2 completely correct area statement  

or B1 two areas found correctly (or one 

trapezium area) 

 (b) 12 1ft Their (a)/13  

16 (a) 3.61 3 M1 (3 – 1)
2

 + (0 – 3)
2

   oe   M1 
22

32 +

 

 (b) y = 

2

1

x + 2

2

1

   oe   3 B2 y =

2

1

x + k or y = kx + 2

2

1

    

   

or B1 kx + 2

2

1

or

2

1

x + k    

If 0 scored B1 m =

2

1

    

B1 c = 2

2

1

 clearly identified in working 
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14 y ≤ 5 

x ≥ 2 

y ≥ x 

4 B1 each inequality but accept any of the four 

inequality symbols 

Final B1 all 3 symbols correct 

15  (a) (3, 3½)  1  

 (b) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

3

4

 1  

 
(c) Correct perpendicular bisector with 

arcs  

2 

 

B1 line through (3, 3½) perp to AB 

B1 two sets of correct arcs 

16 (a) Petrol   cao 1  

 (b) 72 2 M1 for 360 × 12 ÷ 60 

 

(c) 

10

1

 2 B1

60

6

or

30

3

or

20

2

or 0.1 or 10% 

17 (a) (i) 3a + c 2 B1 AO + OC + CB or –a + c + 4a 

  (ii) 2

2

1

a + 

2

1

c oe 2 M1 a + 

2

1

their (a)(i)  

 (b) D marked ¾ way along CB 2 B1 D on CB 

18 (a) 2.5 × 10
5

 3 B2 250000   oe or M1 correct part value seen 

 (b) C = 1/(Lw
2

) 3 M1 each correct move 

19 (a) correct bisector (through 3½, 3½) 2 B1 correct line   B1 correct arcs 

 (b) y = 1

2

1

x – 5   oe 3 B2 y = 1

2

1

x + k or y = kx – 5   k any number 

   

or B1 1

2

1

x + k or kx – 5    

  

 

 

 

(c) 3.61 

 

 

 

 

2 

If O scored allow one each for m = 1

2

1

 or c = –5 

clearly identified in working  

M1

2

1

× L × L = 6.5 or M1 ( )
22

23 +  
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11 (a) (i) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

1

8

 1  

  (ii) Point (3, 4) indicated  1  

  (iii) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛−

1

3

 1  

 (b) (i) 

12

5

− u + 

3

2

v  oe  2 terms 4 M1 for any correct route L to K 

e.g. LU + UK 

and B1 for LU = u/4   oe  or OL = ¾u   oe 

and B1 for UK =  2/3 (v – u)   oe  

or VK = 1/3(u – v)   oe  all Bs are soi 

  (ii) 

24

13

u +

3

1

v   oe   2 terms 2 M1 for correct route from O to M e.g. OL + LM 

(can be in terms of u, v) 

12  (a) (i) 12, …, 30 2 B1 each 

  (ii) (n + 1)(n + 2)   oe 1 isw if expand incorrectly 

  (iii) p = 2 1  

   q = 2 1  

  (iv) 69(th), 70(th) 2 M1 for their 2n + 2 = 140 soi 

 (b) (i) 2 × 3 + 7 1 Accept 2 × 3 + 2 × 2 + 3 

  (ii) 27 1  

  (iii) 1707, …, 13 653 1,1  
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15 
(a) 0.5 or 

2

1

 

 

(b) –1 or –1.(00) cao  www 

 

(c) 

2

4cos −x

 oe 

1 

 

2 

  
2 

 

 

M1 cos180 

  
M1 subtracting 4 and then dividing by 2 seen 

e.g. 

2

4−x

 or 

2

4−y

 or 

2

4)(f −x

 

16 (a) 1000   1400   1960   2744   3842 

   (2740) (3840) 

(b)  
 

 

 

 

 

 

(c) 3.2 or 3.3 

2 

 

2 

 

 

 

 

 

 

 

1ft 

W1 three correct 3 sf answers or better 

 

P1ft  4 or 5 plots correct or ft from their table 

C1  smooth curve cao 

To half a small square 

 

 

 

 

If a curve and a line are drawn mark the curve 

cao or ft from their (b) 

17 (a) (i) –3p – 2q 

 

 (ii) –3p + 4q 

 

 (iii)   –4p 

 

(b) 8 

1 

 

1 

 

2 

 

1 

allow –(3p + 2q) 

 

allow –(3p – 4q) 

 

M1 (ii) – (p + 4q) or BC – AC = BA 

or (ii) – p – 4q 

18 (a) 1.05 

 

(b) 3360 

 

 

  
(c) 18.7 

2 

 

3 

 

 

  
1ft 

M1 clear attempt at y–step/x–step 

 

M1 attempting the area under the graph 

W1 

2

21)180140( ×+

  

May be done by triangles and rectangles  

 

(b) / 180 evaluated correctly 

(a) 53.4 

 

3 

 

M1 50/360 × π ×12
2

 or 30/360 × π ×6
2

 

M1 50/360 × π ×12
2

 – 30/360 × π ×6
2 

19 

(b) 49.6 3 M1 50/360 × 2 × π ×12  or  30/360 × 2 × π × 6 

M1 12 + 6 + 12 + 6 + both their arcs 

20 (a) 600x + 1200y ≥ 720000 

 

(b) x + y ≤ 900 

 

(c)  

 

 

 

 

 

 

 

 

(d) 300 

1 

 

1 

 

4 

 

 

 

 

 

 

 

 

1ft 

seen 

 

 

 

W1  drawing x + y = 900 

W1  drawing x + 2y = 1200 

W1  R is below x + y = 900 

W1  R is above x + 2y = 1200 

The lines must be in the right place 

Accurate to one small square 

 

 

 

Correct or ft from their labelled R, 

accuracy ± 10 on the lowest y value in R 

  70  
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8 (a)  

108(.16)   (allow 108.2(0)) www2 

M1 

A1 

M1 for method of compound interest used 

 (b) 148(.02…)   324(.3…) B1 B1  

 (c) Correct axes full domains 

5 correct pts 100, 148 ft, 219, 324ft, 480 

 

 

Smooth exponential curve, correct shape 

through 5 points 

S1 

P3ft 

 

 

C1 

Condone absence of labels 

P2ft for 4 correct, P1ft for 3 correct  

Points must be in correct square vertically, 

including on line 

Scale error – remove that part and try to 

mark the rest 

 (d) (i) 265 – 270 B1ft If out of range, then ft their graph at 25 

years 

  (ii) 17 or 18   cao B1  

 (e) (i) 

(100)

207(100) ××

   o.e. 

100 + 7 × 20 or better 

 

M1 

E1 

 

 

No errors 

  (ii) 380 B1  

  (iii) Correct straight ruled line for x – range 0 to 

35  

L2 P1ft for 2 of (0,100), (20,240) (40,380)ft 

correctly plotted 

 (f) 27 – 29     cao B1   [17]

 
9 (a) (i) p + r B1 Answers in bracketed column form 

penalise only once throughout 

  (ii) –p + r B1  

  (iii) 

–p + 

3

2

r 

B1  

  (iv) 

p + 

2

1

r 

B1  

 (b) (i) 

2

3

×  (–p + 

3

2

r) or –

2

3

p + r   isw after 

correct answer seen 

B1 ft 

ft only 

2

3

×  their (a)(iii) 

  (ii) 
PSQP +    o.e. 

–

2

3

p www 2 

M1 

 

A1 ft 

o.e. is any correct route of at least 2 

vectors 

ft their (b)(i) – r  

 (c) lie on a straight line B1 dependent on their (b)(ii) being a multiple 

of p [8]

 

10(a) (i) 4 B1  

  (ii) 24 B1  

 (b) (i) x + 12, x + 14   o.e. B1,B1 Any order ignore ref to g and i 

  (ii) (x + 14 – x) and (x + 12 – (x + 2)) 

14 – 10 or 14 – 12 + 2 or 4 

 

E1 

x + 12 and x + 14 must be seen to be used 

No errors seen 

  (iii) (x + 2)(x + 12) – x(x + 14) 

 

24 

B1 

 

E1 

Subtraction can be implied later 

 

Dep on B1 and no errors anywhere for the 

E mark 

 (c) (i) 4 B1  

  (ii) 20 B1  

 (d) (i) 4 B1  

  (ii) x + 2n   o.e.,  x + 2+ 2n   o.e. B1,B1  

  (iii) 4n B1 Allow 4×n, n×4, n4 [13] 
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(a) 

 

 Using a right-angled triangle with 

25 and 7 

25
2

 - 7
2

   oe  (or 50
2

 – 14
2

) 

 

 

 

(BD) = 48 (or 24 × 2) 

 

M1 

 

M1 

 

 

 

E1 

 

25 and 7 seen is sufficient (or 50, 14) 

 

Must be a correct numerical calculation 

oe includes trig methods, which can 

round to 24, then 48 for the E mark 

 

Dep on M2, correctly established 

 

 (b) 

 

(i) 

  
 

 

 

(ii) 

 

2

25

7

cos
1

×⎟

⎠

⎞
⎜

⎝

⎛
−

   oe 

 

147°   cao 

 

 

air 32 -34  or ft 

 

M1 

  
A1 

 

 

B1 

 

If scale drawing seen then M0 

  
www 2 

147.47…. score M1 only 

 

ft 180 – their 147 

 

 (c) 

 

(i) 

 

(ii) 

 

q + p   oe 

 

q – p   oe 

 

B1 

 

B1 

 

 

 (d) 

 

 
CEOC +    oe 

e.g. their  (q – p) + 2 × their (q + p) 

p + 3q   cao 

 

M1  
A1 

 

any correct unsimplified expression 

2q + their (c) (i) 
 
www 2 

 

 (e) 

 

 
OBOC

2

1

+    oe 

 

0.5p + 2.5q   cao 

 

M1 

 

A1 

 

any correct unsimplified expression 

2q + ½ their (c) (i) 

www 2 

 

 (f) 

 

 

 

(i) 

 

 
 

(ii) 

 

 

 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

24

0

 

 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

− 24

7

 

 

 

 

B1 

 

 
 

B1 

B1 

 

Accept any reasonable notation in both 

parts 

 

 (g) 

 

 50 

 

B1 

 

 

[16] 

 


