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6 (a) 32.5         cao             www4 4 M1 for mid-values seen  

M1 for use of Σfx with x’s anywhere in each 

interval  

(10 × 15 + 30 × 30 + 20 × 45) 

M1 ÷ 60  dependent on second M1 

 (b) Histogram drawn 3 B1 Bars correct positions and widths – no gaps 

B2 Heights of bars 1, 1.5 and 2 (B1 for any 

two correct or for heights in the ratio 2:3:4) 

7 (a) 4.53 or 4.526 – 4.530…. 3 SC2 for figs 453 or 4526 – 4530 

If SC0, M1 for π × (figs 31)
2

 × 15 

 (b) 3.62 to 3.624   ft 2ft M1 for their (a) × figs 8  oe 

 (c) (i) 360 – 2 × 90 – 60      oe 2 E2 The 90’s and the 60 must be clearly 

justified. Accept in diagram.        

SC1 for 60 or two 90’s soi in correct positions oe 

e.g 360 ÷ 3 scores 0 

  (ii) 0.649 (0.6492 to 0.6493) 2 M1 for π × figs 62 ÷ 3 

  (iii) 7.53 (7.527 or 7.528….) 3 M1 for their (ii) × 3 

M1 (indep) for 18 × figs 31  

This M is spoiled by extra lengths. 

  (iv) 112.9  to  113   ft 1ft ft their (iii) × 15 

8 (a) 0.25, 8, 16 3 B1 B1 B1 

 (b) – 5, 4  2 B1 B1 

 (c) (i) 7 points plotted     ft 

Curve through all 7 points exponential 

shape 

P2ft 

C1ft 

P1 for 5 or 6 points ft 

ft only if exponential shape 

  (ii) 6 points plotted      ft 

Curve through all 6 points parabola 

shape 

P2ft 

C1ft 

P1 for 5 points ft 

ft only if parabola shape 

 (d) (i) 3.2  to  3.4  1  

  (ii) 0.3  to  0.4   and   2 2 B1 B1 

  (iii) 3.1  to  3.4  1  

9 (a) (i) –2.5  oe 2 M1 for 5(w + 1) = 3w 

  (ii) –3 or 1 2 B1 B1  (If 0, SC1 for y + 1 = ± 2) 

  (iii) 9.5  oe                               B3 M2 for 1526355 ×=+−+ xx   Condone one 

slip (sign or numerical) on left hand side 

or M1 for 

15

)2(3

15

)1(5 −

−

+ xx

  or better, 

condoning one sign or numerical slip.  
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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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 (c) (i) Height seen or implied as 6 × 4.8  

or better 

π × 2.4
2 

× their height  

521 (520.8 – 521.3) www 3 

M1 

 

M1 

A1 

 

 

Indep 

 

  (ii) 174 or 173 (173.2 – 174.1)  ft 1ft ft their (c)(i) – 6 × ‘57.9’ only if positive  

  (iii) 470 – 471 cao                   www 3 3 M1 for 2 × π × 2.4
2

 (36.17 to 36.2), and  

M1 indep for π × 4.8 × their height from (c)(i)   

7 (a) 12 × 2.5 + 15 × 7.5 + 23 × 12.5 + 30 × 

17.5 + 40 × 22.5 + 35 × 27.5 + 25 × 

32.5 + 20 × 37.5 

 

M1 

M1 

 

mid-values any three soi 

Use of Σfx dep on x anywhere in each interval 

(including lower bound) – allow 2 slips or 

omissions       

 ÷ 200 

21.9  www 4 

M1 

A1 

 

Depend on second M 

 (b) 155, 180 1 

 

 

 (c) 8 points plotted ft, ignoring (0, 0) 

Reasonable increasing curve or 

polygon through their 8 points 

P3ft 

C1ft 

P2ft for 6 or 7 plotted , P1ft for 4 or 5 plotted 

Condone starting at (5, 12) and ft only if shape 

correct. 

 

 (d) Either horizontal or vertical line at 

least 1 cm long at y = 50 on the curve 

 

1  

 (e) (i) 22 – 23 1  

  (ii) 13.5 – 14.5 1  

  (iii) 25.5 – 26.5 1  

  (iv) 136 – 140  must be integer 2 SC1 for 60 – 64 seen and must be integer   

8 (a) (p + q)
2

 – 5   oe      final answer 2 SC1 for (p + q)
2

  oe seen 

 

 (b) 6x + 9(x – 3) = 51 or better 

 

5.2(0)  final answer             

B3 

 

B1 

B2 for 6x + 9(x – 3) 

or B1 for 6x or 9(x – 3) 

5.2(0) ww is B1 only 

 

 (c) a + c = 52 oe 

3a + 2c = 139  oe 

 

Correctly eliminating a or c. 

35 

17                                

B1 

B1 

 

M1 

A1 

A1 

Condone consistent use of other variables 

or M3 for 3a + 2(52 – a) = 139   

or 3(52 – c) + 2c = 139  o.e. 

Allow one numerical slip. 

If A0, SC1 for  17, 35       
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7 (a) (Mode) = 11 

(Median) = 12.5 

 

(Mean) = 12.8 (0 ….) 

1 

2 

 

3 

B1 

M1 for evidence of finding mid-value  

e.g. (126 + 1) ÷ 2  oe, (condone 126 ÷ 2)  

M1 for correct use of Σfx (allow one slip) 

M1 (dependent) for ÷ 126 

 

 (b) (i) 15, 27, 30, ……. 3 B1 B1 B1 

 (ii) 9.67 (9.674 to 9.675)  cao        www 4 4 M1 for mid-values, condone one error or slip 

M1 for use of Σfx, with x’s anywhere in 

intervals and their frequencies (allow one slip) 

M1 (dependent on second M) for ÷ 126 (or 

their Σf)                       

isw any conversion into hours and minutes    

8 (a) 40 ÷ 10 and 12 ÷ 6 (or 12 ÷ 3) and  

6 ÷ 3 (or 6 ÷ 6)   oe 

4 × 2 × 2 = 16 reducing (seen) to 16 

E2 M1 Allow drawing for M1 but must see 

reaching 16 for E2                        

Reaching 16 without any errors or omissions 

SC1 for 

(b)their 

61240 ××

 even if = 16  

or 4 × 2 × 2 = 16 or 4 × 4 × 1 = 16 without 

other working 

 

 (b) 180 1 

 

 

 (c) (i) 23 640 (allow 23 600) 2 M1 for their 180 × 8 × 16 + 600 

  (ii) 23.64 (or 23.6)        ft 1ft ft their (i) ÷ 1000 

 

 (d) (i) 216 2 M1 for (10 × 6 + 10 × 3 + 6 × 3) × 2   oe 

  (ii) 8.64 3 M1 for their (i) × 16 × 25 

M1(indep) for ÷ 100
2

 

Figs 864 imply M1 only 

 

 (e) 75.3 (75.26 to 75.33….) 3 M1 for 
3

5.0π

3

4

×  (0.5235..) Implied also by 

104.7…. 

then M1 (dep) for their (b) – 200 × their 

3

5.0π

3

4

×  must be giving positive answer 

 

 (f) 0.842 (0.8419 – 0.8421) 3 M1 for 2050)π

3

4

(
3

÷=r   

then M1 for 

π

3

4

2050 ÷

 (0.5966 to 0.5972)  

After 0 scored SC1 for 

3

π

3

4

50

 (implied by 2.29)  
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7 (a) 87.5 (87.45 to 87.52)       www 4 4 M1 for ½ × 2.5 × 9.5 soi by 11.875 or 71.25 

and M2 for ½ × 2.5
2

 × sin60 × 6 oe (16.23 to 

16.24)  

or M1 for ½ × 2.5
2

 × sin60 (2.706..)  

or 1 trapezium (8.1189..) 

 

 (b) 107.9 ….. to 108.0…..www3 3 

 

Must see at least 4 figures  

M2 for 

360

55

× π × 15
2 

 or M1 for 

360

55

 seen 

 (c) (i) 2.29  (2.291 to 2.293)     www 2 2 M1 for 108 = 15πr  oe  allow 107.9 to 108.0… 

for their 108 

 
(ii) 14.8 (14.82 to 14.83)    cao   www 3 3 M2 for 

22

2.29their15 −  

(M1 for h
2

+ their 2.29
2

 = 15
2

) 

 (d) 70.9 to 71.5 cao          www 3 3 M2 for 

3

π

 (their 2.29
2

 × their 14.8 – their 1.145
2

 

× their 7.4)             (not 15 or 7.5) 

or 

8

7

 × 

3

π

 × their 2.29
2

 × their 14.8 

or M1 for 1/8 oe e.g. 3

3

15

5.7

 or 7/8 or (½ their R 

and ½ their h) seen              

8 (a) Correct enlargement  

 

2 B1 for any enlargement of 2 in correct 

orientation 

 (b) (i) Stretch only 

 y- axis oe invariant 

 (factor) 4 

1 

1 

1 

 

 

(ii) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

04

   2ft Ft their factor 4 

SC1 for 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

10

0k

 k ≠ 0, 1≠  or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

40

01

ft their 

factor 4 

 (c) Shear only 

x-axis oe invariant 

(factor) 2 

1 

1 

1 
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6 (a) (i) 141 (141.3 to 141.4) 2 M1 for π × 4.5 ×10 

  (ii) 8.93 (8.93…) 3 
M2 for 

22

5.410 −  

or M1 for h² + 4.5
2

 = 10
2 

implied by 79.75 

 (b) (i) 2.98 or 2.976 to 2.977 2ft ft their (a)(ii) ÷ 3   www correct to 3sf or better 

M1 for their (a)(ii) ÷ 3 

  (ii) Answer rounds to 15.7 2ft ft their (a)(i) ÷ 9 correct to 3 sf or better 

or π × 1.5 ×
22

5.198.2their +  

M1 for their (a)(i) ÷ 9 or π ×1.5 × 10 ÷ 3   oe 

or π × 1.5 ×
22

5.198.2their +

 

 (c) 535 or 536 (534.9 to 535.8) 5 M1 for area of one circle π × 1.5
2

 or π × 4.5
2

 

(7.0685 or 63.617) 

and M1 for their (a)(i) – their (b)(ii)  

(large cone SA – small cone SA)  

                 (141 – 15.7) (= 125.3 to 125.7) 

and M1 for 12 × π × 9 (curved area of cylinder) 

 (339.292..) 

and M1 for correct collection of 4 areas 

7 (a) 8.7, –3.2, –10 B3 8.66(..) or 8.67, –3.24, –9.99 if given to 2 dp 

B1 for each correct value 

 (b) 6 correct points plotted P2ft P1ft for 5 or 4 correct  

  Smooth curve through 6 points and 

correct shape 

C1ft C0 if curve crosses y-axis 

 (c) Ruled tangent drawn at  x = 2 T1 Not chord, allow slight daylight  

  Rise/run (using correct scales) M1 Dep T1 

  3.4 to 4 A1  

 (d) k > 1.85 or k > any value greater than 

1.85 

B1 Accept ≥ Ignore k < any value greater than 1.85 

 (e) (i) Correct ruled line for –3 ≤ x ≤ 3 B2 SC1 for short ruled line or good freehand 

complete line 

or any ruled line grad –1 

or ruled with  y intercept of 1 (not y = 1) 

  (ii) –1.75 to –1.9 B1  

 (f) (i) 2

1
2

+=+ x

x

x  B2 B1 for 0

1

2
2

=+−−

x

xx   oe   seen

 

   or 1 + x
3

 = x
2

 + 2x  seen 

  (ii) (y =) x + 2 B1ft or their ax + b   numerical   a ≠ 0 and b ≠ 0 
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3 (a) (i) 1.6 < h ≤ 1.7 1 Condone alt. notation used for class 

  (ii) {1.35 × 4 + 1.45 ×13 + 1.55 ×33 

 + 1.65 × 45 + 1.75 × 19 + 1.85  

 × 6}÷ 120 

M3 (194/120)  

M1 for mid-values   soi (allow one slip) 

and M1 for use of ∑fx with x in correct interval 

(allow one more slip) 

and M1 depend on 2nd M for dividing by 120 

   1.62 or 1.616 to 1.617 A1 www4 

 (b) (i) 

120

6

   oe 1 
Accept dec/% to 3 sf or better but not ratio 

isw cancelling/conversion (also for (ii)) 

 

 (ii) 

2380

2147

   oe  (0.902(1..)) 3 

 

 

 

 

M2 for 

119

1

120

−

×

kk

where 

120

k

 is 1 – their (b)(i) 

or if k = 114 

or M1 for 1 – their (b)(i) or for 114/120 seen 

After 0 scored SC2 for ans 1/476   oe 

or SC1 for 6/120 × 5/119  

 (c) (i) 95, 120 1  

  (ii) Plots 7 points correctly  

  exact or in correct square 

P2ft P1ft for 5 or 6 correct plots 

   Curve or lines through 7 points C1ft ft their increasing curve within 1 mm of points 

 (d) (i) 1.61 to 1.63 1ft ft their 60th reading on inc. curve to nearest 0.01 

  (ii) 1.555 to 1.57 1ft ft their 36th reading on inc. curve 

4 (a) (i) 2.7 ×

12

20

  oe   = 4.5 E2 

 

M1 for (SF =) 20/12 or 12/20 (but not from 

2.7/4.5 or 4.5/2.7) 

  (ii) 1/3π × 4.5
2

 × 20 – 1/3π × 2.7
2

 × 12 

  or 

  (1 – (3/5)
3

) × 1/3π × 4.5
2

 × 20   oe 

M3 M1 for 1/3π × 4.5
2

 × 20 (424 ... or 135π) 

and M1 for 1/3π × 2.7
2 

× 12 (91.6..or 29.16π) 

   332.3 to 332.6 or 332 or 333 A1  

 (b) (i) 8² + (4.5 – 2.7)²   oe M1 e.g. Alt: 20² + 4.5² and 12² + 2.7² 

   sq root M1 Dep on 1st M1 Alt: 20.5 – 12.3 

Other complete correct methods are M2  

   8.2 E1 No errors seen 

  (ii) 185 or 186 or 185.5 or 185.45  

to 185.51 

5 M4 for π × 4.5 × 20.5 – π × 2.7 × 12.3 

or other complete correct method  

or M3 for π × 4.5 × 20.5 or π × 2.7 × 12.3 

(290 or 92.25π) (104.3...or 33.21π)  

or B2 for (slant height of large cone =) 20.5 

or (slant height of removed cone =) 12.3 

or M1 for
22

205.4 + or
22

122.7 +  

or 12/8 × 8.2   oe   or 20/8 × 8.2   oe 
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7 (a)  250x

2

 = 4840       o.e. 

x² = 19.36  or (x =) 2504840 ÷  (= 4.4)      

M1 

E1 

Allow M1 for 250 × 4.4
2

 = 4840  

Then E1 for  250 × 19.36 = 4840 

 (b) 42.6 (kg) cao  (42.592 or 42.59)       B2 SC1 for figures 426 or 4259… 

 (c) 26.4 (cm)       c.a.o.          B2 If B0, M1 for any of following 

88 ÷ 4.4 = 20 and 120 ÷ 20 = 6 (accept 6 

bars high o.e.) 

or 88h = 4.4
2

 × 120 

or 250 × 88 × h = 120 × 4840 

 (d) (i) 4840 ÷ 4200 (implied by 1.15(2)) 

÷ π
3

4
  (implied by 0.274 to 0.276) 

3
(seen or implied by correct answer to 

more than 2 dp)                

0.649 – 0.651           

M1 

M1 

M1 

dep 

A1 

4200 × π
3

4
r
3

 = 4840 

(r
3

 =)  4840 ÷ (4200 × π
3

4
) 

3
Third M dependent on M1M1 

 

Must be 3dp or better 

  (ii) 5.31 (5.306 – 5.31) (cm
2

)      B1  

  (iii) 
100

2504.444.42

their 4200

2

×

××+×

× (ii)

 

 

501.9 – 503 (%)   c.a.o.    www4   

M3 

 

 

A1 

If M0,  M1 for 4200 × their (ii) (22299) 

and M1 (independent) for correct method 

for surface area of solid cuboid (4438.72) 

[15]

 
8   Throughout the question ratios score zero. 

If using decimals, 2 s.f. correct answers to 

parts (c) and (d) – penalty of 1 once 

Use of words e.g. 1 in 400 or 1 out of 400, 

Correct answers – penalty of one 

For method marks only accept 

probabilities p and q between 0 and 1 

 (a) p = 
20

1

, q = 
20

19

  o.e. B1 Could be on diagram 

 (b) (i) 
400

1

       o.e.     c.a.o. B2 0.0025   allow M1 for (their p)
2   

o.e. 

  (ii) 
400

38

       o.e.     c.a.o. B2 0.095 allow M1 for 2 (their p)( their q)  o.e. 

 (c) 
8000

38

      o.e.     c.a.o. B2 0.00475 allow M1 for 2(their p)² (their q) 

o.e. 

including their (ii) × their p 

 (d) their (b)(i) + their (c) 

8000

58

    o.e.    c.a.o. 

M1 

A1 

 

0.00725 

 (e) their (d) × 1000 = 7.25  o.e.        ft B1 ft Accept 7 or 8 or an equivalent integer ft 

 [10]

 


