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NOTES ON MARKING PRINCIPLES

1
Types of mark
· M marks:  method marks

· A marks:  accuracy marks

· B marks:  unconditional accuracy marks (independent of M marks)

2
Abbreviations

cao – correct answer only 


ft – follow through


isw – ignore subsequent working


SC: special case


oe – or equivalent (and appropriate)


dep – dependent


indep - independent

3
No working
If no working is shown then correct answers normally score full marks

If no working is shown then incorrect (even though nearly correct) answers score no marks.

4
With working
If there is a wrong answer indicated on the answer line always check the working in the body of the script (and on any diagrams), and award any marks appropriate from the mark scheme.

If it is clear from the working that the “correct” answer has been obtained from incorrect working, award 0 marks.  Send the response to review, and discuss each of these situations with your Team Leader.

Any case of suspected misread loses A (and B) marks on that part, but can gain the M marks.  Discuss each of these situations with your Team Leader.

If working is crossed out and still legible, then it should be given any appropriate marks, as long as it has not been replaced by alternative work.  

If there is a choice of methods shown, then no marks should be awarded, unless the answer on the answer line makes clear the method that has been used.

If there is no answer on the answer line then check the working for an obvious answer.

5
Follow through marks
Follow through marks which involve a single stage calculation can be awarded without working since you can check the answer yourself, but if ambiguous do not award.

Follow through marks which involve more than one stage of calculation can only be awarded on sight of the relevant working, even if it appears obvious that there is only one way you could get the answer given.

6
Ignoring subsequent work
It is appropriate to ignore subsequent work when the additional work does not change the answer in a way that is inappropriate for the question: eg. incorrect cancelling of a fraction that would otherwise be correct

It is not appropriate to ignore subsequent work when the additional work essentially makes the answer incorrect eg algebra.

Transcription errors occur when candidates present a correct answer in working, and write it incorrectly on the answer line; mark the correct answer.

7
Probability
Probability answers must be given a fractions, percentages or decimals.  If a candidate gives a decimal equivalent to a probability, this should be written to at least 2 decimal places (unless tenths).  

Incorrect notation should lose the accuracy marks, but be awarded any implied method marks.

If a probability answer is given on the answer line using both incorrect and correct notation, award the marks.

If a probability fraction is given then cancelled incorrectly, ignore the incorrectly cancelled answer.

8
Linear equations
Full marks can be gained if the solution alone is given on the answer line, or otherwise unambiguously indicated in working (without contradiction elsewhere).  Where the correct solution only is shown substituted, but not identified as the solution, the accuracy mark is lost but any method marks can be awarded.

9
Parts of questions
Unless allowed by the mark scheme, the marks allocated to one part of the question CANNOT be awarded in another.

	Paper 5523/03

	No  
	Working
	Answer
	Mark
	Notes

	1
	
	0×9 + 1×8 + 2×12 + 3×5
	47
	2
	M1 fx (could be implied from least 2 correct) 

A1 cao

SC: B1 for 56 

	2
	(a)
	2×5=10

40 ÷10 = 4

OR  (40 ÷5) ÷2 =4
	4
	2
	M1 2×5 or 40÷5 or 40÷2, or 10, 8, 20 seen

A1 cao



	
	(b)
	(200÷50) × (100÷20) × (100÷20)

= 4 × 5 × 5 =
	100
	3
	M1 Attempt one division (eg 200 ÷ 50), or find one volume 200
[image: image1.wmf]´

100
[image: image2.wmf]´

100 or 50
[image: image3.wmf]´

20
[image: image4.wmf]´

20

M1 (200÷50) × (100÷20) × (100÷20), or “2000000” ÷ “20000”

A1 cao

	3
	(a)
	Point B marked
	
	2
	B1 correct bearing of 320º ±2º

B1 correct length of 60 mm ±2mm

	
	(b)
	6 × 50000 = 300000

300000 ÷ 100000
	3km
	3
	M2 6
[image: image5.wmf]´

50000 ÷ 100000 

(M1 for 6
[image: image6.wmf]´

50000 or ÷ 100000 or 60… × 50000)

A1 cao

SC B2 for 3 followed by one or more 0s

	4
	
	eg gives an example that demonstrates that the addition of two consecutive numbers can be a square number 4+5=9
	
	2
	B1 shows addition of two consecutive numbers

B1 shows their choice of numbers adds to a square number (do not need to demonstrate it is square)

	5
	(a)
	£1 ÷ 25p = 100 ÷ 25 = 4

15 × 4 = 60
	60
	3
	M1  Conversion of £ to p eg 
[image: image7.wmf]´

100 or 1500

M1 (indep) 15
[image: image8.wmf]¸

25, 100 ÷ 25 = 4 (or 4 as a digit seen)

A1 cao

	
	(b)
	eg  10%+5%+2.5%= £5+£2.50+£1.25

So VAT = £8.75

Total cost is £50+£8.75 =
	£58.75
	3
	M1  5, 2.5(0), 1.25 or 17.5 ÷ 2, 50×17.5÷100 oe

M1  “£8.75” + £50 where the “£8.75” has been derived from a percentage calculation

OR M2 for 50 × 1.175 oe

A1 cao

	6
	
	6 × 5 ÷ 2 = 15

15 + 24 = 


	39
	3
	M1 attempt to find area of one shape eg 12
[image: image9.wmf]´

2 or ½
[image: image10.wmf]´

6
[image: image11.wmf]´

”5”

M1 attempt to find area of second shape

A1 cao
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	No  
	Working
	Answer
	Mark
	Notes

	7
	
	50000 ÷ 102 = 50000 ÷ 100 =
	500
	2
	M1 for 50000 ÷ 102 

A1 cao

	8
	(a)
	
	
	1
	B1 two points ± 1 full square tolerance

	
	(b)
	
	Positive
	1
	B1 for Positive; ignore “strong” etc

	
	(c)
	
	
	1
	B1 for line of best fit which passes across (50,50), (50,60) and (20,20), (20,30)

	
	(d)
	French 26 →

German 43 →


	29-32

38-41
	2
	B1 29-32 or ft (dep on a single straight line of positive gradient) ± 1 full square

B1 38-41 or ft (dep on a single straight line of positive gradient) ± 1 full square

	9
	(a)
	
	T=4n+3c
	3
	M1 sight of 4n
M1 sight of 3c
A1 cao

	
	(b)
	47=4×8 + 3c
3c=47-32

3c=15
	5
	3
	M1 sight of 4
[image: image12.wmf]´

8 or 32 (could be in an equation)

M1 (dep)  3c = 47-“32” or 3c = 15 or 47 –“32” or 15

A1 cao

	10
	(a)
	
	5a+2b
	2
	B2 cao

(B1 for either 5a or 2b )

	
	(b)
	
	2x3
	1
	B1 cao

	
	(c)
	
	x(x – 3)
	2
	B1 (x – 3) or x(linear expression)

B1 cao
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	No  
	Working
	Answer
	Mark
	Notes

	11
	
	
[image: image13.wmf]5

1

 +
[image: image14.wmf]8

3

 = 
[image: image15.wmf]40

8

 + 
[image: image16.wmf]40

15

  = 
[image: image17.wmf]40

23


	
[image: image18.wmf]40

17


	3
	M1 for attempting to convert to fractions with common denominators eg two fractions with denominator of 40 oe

A1 for getting 
[image: image19.wmf]40

23

 oe
A1 for 
[image: image20.wmf]40

17

 oe

(B1 for getting 1 - “
[image: image21.wmf]5

1

 +
[image: image22.wmf]8

3

” correctly evaluated )

OR attempts to convert to decimals: must use at least 2 dp for 3/8

M1 0.2 + 0.37 or 0.2 + 0.38 or 0.2 + 0.375

A1 for 0.43 or 0.42 or 0.425

	12
	(a)
	       1 2   7. 50

14)1738105.700
	£127.50


	3
	B1 for 1,2

B1 for 7

Accept 127.5

B1 cao

OR 

M1 for ÷2 and ÷7

A1 for 255 or 892.5

B1 cao

	
	(b)
	1785 × 2 ÷ 5 =
	£714
	2
	M1 1785
[image: image23.wmf]´

2 or 1785 ÷ 5 or 1785 ÷ “(2+3)”

A1 cao  Accept £714 and £1071 given.
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	No  
	Working
	Answer
	Mark
	Notes

	13
	(a)
	(i)   1 – 0.2 = 

(ii) 1 – (0.35+0.15+0.2) =
	0.8

0.3
	3
	B1 oe

M1 for 0.35+0.15+0.2

A1 oe

	
	(b)
	0.15 × 300 =
	45
	2
	M1 for 0.15 × 300

A1 cao

NB: 
[image: image24.wmf]45

300

M1 A0,  45 out of 300 gets M1 A1

	14
	
	
	30<C≤40
	2
	M1 evidence of attempt to find the position in which the median lies (eg counting or
[image: image25.wmf]2

f

å

or 
[image: image26.wmf]1

2

f

+

å

)

A1 cao

NB:  
[image: image27.wmf]33

2

 leading to correct answer M1A1 but leading to 20-30 award M1A0; also 33+1

	15
	(a)
	
	
	2
	B2 line through C, at least 50mm long, fully within the overlay.

(B1 at least 25mm of line in the overlay lines, or fully in the overlay and less than 50mm long) 

	
	(b)
	
	
	2
	B2 solid shaded circle 28-32 mm from B

(B1 attempt to draw a shaded circle around B, any radius, OR unshaded circle within tolerance, or shaded sector correct tolerance)

	16
	
	Eg  6 × 300 ÷ 0.5 = 

      10 × 312 =
	3000-3750
	3
	B2 for 6, 300 and 0.5 seen, or 10 & 300, or 10 & 312, or 10 & 310, or 1800 & 0.5, or 1500 & 0.5, 1860 & 0.5, 1872 & 0.5

(B1 for one of 6, 300, 0.5, 10 or 600 seen)

B1 cao
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	No  
	Working
	Answer
	Mark
	Notes

	17
	(a)
	x+10+2x+x+90+(x+20) = 360
	
	2
	M1 for x+10+2x+x+90+x+20  or 5x+120 or an indication of adding the terms on the paper

A1 cao

NB: algebra seen in (b) can attract marks in (a)

	
	(b)
	5x+120 = 360

5x = 240

x = 48

Smallest angle is  x + 10 =
	58
	3
	M1 for simplifying to at least “5x+120 = 360” (their equation)

A1 x = 48 or 48 seen cao

B1 ft (adding 10)

NB: M1 A1 can be awarded if this work is seen in (a)

	18
	
	2 × 3.14 × 10 = 62.8 (62.8-62.9)

62.8 ÷ 2 = 31.4        (31.4-31.5)

31.4 + 20 =
	51.4-51.5
	3
	M1 for 2 × 3.14 × 10 or 
[image: image28.wmf]20

´

p

 or 
[image: image29.wmf]10

2

´

´

p

, or 3.14 × 20/2 or or 
[image: image30.wmf]20/2

p

´

or 
[image: image31.wmf]210/2

p

´´

 or  62.8
A1 for  31.4-31.5 seen for arc length 

B1 ft (indep) for “31.4” + 20 or 51.4-51.5

NB: allow use of 3.142, 3.1, 3, 22/7 instead of 3.14

	19
	(a)
	
	4.0×107
	1
	B1 cao

	
	(b)
	
	0.000014
	1
	B1 cao

	
	(c)
	
	3.0×1014
	2
	B2 cao accept 3
[image: image32.wmf]´

1014
(B1 for 30
[image: image33.wmf]´

1013 or 5
[image: image34.wmf]´

6
[image: image35.wmf]´

104+9)

SC: B1 for correct answer as an ordinary number

	20
	
	QRP = 57º

x = 2 × 57 = 
	114º
	3
	M1 for QOP=2×”57” or QRP=57° in working or on the diagram.   

A1 114o cao

B1 angle at circumference is half angle at centre

	21
	
	
	1st , 4th
	2
	B1 for 1st 

B1 for 4th 

NB: -B1 for each additional box ticked, to a minimum of 0.

	22
	
	
[image: image36.wmf]5

2

,  
[image: image37.wmf]7

5

,  
[image: image38.wmf]7

2

, 
[image: image39.wmf]7

5


	
	2
	B1 for 
[image: image40.wmf]5

2

 in the correct place

B1 for   
[image: image41.wmf]7

5

,  
[image: image42.wmf]7

2

, 
[image: image43.wmf]7

5

 all in the correct place
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	No  
	Working
	Answer
	Mark
	Notes

	23
	(a)
	x2 – xy – xy + y2
	x2 – 2xy + y2

	2
	M1 for 3 terms correct with sign, or 4 terms correct ignoring signs, or 
[image: image44.wmf]2

2

2

y

xy

x

-

-


A1 cao

	
	(b)
	aq - ac = d
aq = ac + d
	ac+d
a
	3
	B1 aq - ac 

M1 for +ac or ÷a both sides

OR B2 
[image: image45.wmf]d

qc

a

-=


B1 
[image: image46.wmf]c

a

d

q

+

=

, 
[image: image47.wmf]c

a

d

q

+

¸

=

 oe



	24
	(a)
	Reason
	
	1
	B1 Reason eg fall is less than 100%

	
	(b)
	0.82 = 0.64

(100% -20%) 2
	0.64
	2
	B1 sight of 0.8

B1 cao

	25
	(a)
	Box plot drawn
	
	3
	B1 for median marked at 32.0 – 33.5

B1 for position of box with its ends at 24.0 - 26.5 and 37.0 -  39.5

B1 for position of ends of whiskers at 5 and 47

	
	(b)
	Reasons given
	
	2
	B1 (ft) for “greater median” for part 2

B1 (ft) for “smaller inter-quartile range” for part 2

Accept comparisons of lower and upper quartile.

	26
	(a)
	-4 = 2a – 3
	
[image: image48.wmf]2

1

-


	2
	M1 for –4 = 2a – 3 or x shown as 
[image: image49.wmf]2

1


A1 
[image: image50.wmf]2

1

-

 or (
[image: image51.wmf]4

,

2

1

-

-

)

	
	(b)
	
[image: image52.wmf]c

x

y

+

=

2



[image: image53.wmf],

3

2

4

c

+

´

=

 c = -2
	y = 2x – 2


	3
	M1 for  y = 2x + c (c ≠ -3) or gradient = 2

M1 (indep) attempt to subs x=3, y=4 into any linear equation

A1 for   y = 2x – 2

SC B2 for 2x-2
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	No  
	Working
	Answer
	Mark
	Notes

	1
	(a)
	
	7      17    24

13    19    32

20    36    56
	3


	B3 all correct

(B2 for either 2 rows or 2 columns correct)

(B1 for either 1 row or 1 column correct)

	
	(b)
	
	
[image: image54.wmf]56

20


	2
	B2 ft for 
[image: image55.wmf]"

56

"

"

20

"

 oe

(B1 for k/“56” with 0<k<“56”)

	2
	
	Area of  field = 54.5 × 35.5 (=1934.75)

Cost of field = “1934.75” × 11.44

Perimeter = 2(54.5+35.5) (=180)

Cost of hedge = “180” × 4.81 (=865.80)

Total cost = £22 999.34

So Mrs Fox can buy field & hedge
	Mrs Fox can buy field & hedge
	6
	M1 for either 54.5 × 35.5 or 1934.75

M1 for “1934.75” × 11.44 or 22133.54 seen

M1 for 2(54.5+35.5) or better

M1 for either “180” × 4.81 or 865.8 seen

A1 for 22133.54 and 865.8

Bl ft for making a correct comparison between their total            and £23 000

	3      


	(a)
	
	(-5) –2, (1) 4   7   10


	2
	B2 cao

(B1 for at least 2 correct missing values)

	
	(b)


	
	Graph


	2


	B1 ft for plotting 4 points (1sq

B1 cao for line between 
[image: image56.wmf]2

-

=

x

 and 
[image: image57.wmf]3

=

x



	
	(c)
	
	(i)   –1.4

(ii)  2.4
	
	B1 for -1.4 or ft straight line segment with positive gradient (
[image: image58.wmf]1

±

sq)

B1 for 2.4 or ft straight line segment with positive gradient (
[image: image59.wmf]1

±

sq)

	4      


	(a)
	£800 × 10/100 = £80

£80 + £125 =


	205


	3


	M1 for 800 × 10/100 oe

M1 (dep) for “80” + 125

A1 cao

	
	 (b)
	£225 – £125 = £100

£100 is 10% of value of items 

Value of items is £100 × 100 ÷ 10 =
	£1000
	3
	M1 for 225 – 125

M1 for recognising that “100” is equivalent to 10%

A1 cao
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	No  
	Working
	Answer
	Mark
	Notes

	5      


	(a)
	4x = 7 + 1


	2


	2


	M1 for 4x = 7 + 1

A1 cao

	
	 (b)
	10y + 15 = 20

10y = 20 – 15

y = 5/10
	0.5
	3
	B1 for 10y + 15 or 2y + 3 = 20/5

M1 for correct rearrangement of their 3 terms to isolate 10y or 2y

A1 for 0.5 oe

	6  

   
	(a) (i)

     (ii)                      
	
	48

Alternate angles
	2


	B1 cao

B1 for alternate angles oe

	
	(b) (i)    

     (ii)
	
	30

Corresponding angles
	2
	B1 cao

B1 for corresponding angles oe

	7      
	(a)   
	100 × 4560/12000 

= 38%
	62%
	3
	M1 for 100 × 4560/12000 (=38) or 12000–4560(=7440)

M1 for 100–“38” or 100 ×  “7440”/12000

A1 cao

	
	(b)
	                                  Ages


[image: image60.wmf]5

4

3

2

1

0

   
[image: image61.wmf]9

   

6

   

2

7

   

5

9

   

9

   

6

   

2

8

   

7

   

7

   

6

   

1

   

0

9

   

3

   

0

7

   

5


Key 5 | 2 = 52 (yrs)
	3
	B1 for stem as 0, 1, 2, 3, 4, 5 or 0, 10, 20, 30, 40, 50

B1 for accurate unordered (or ordered) leaves 

condone 1 error or omission

B1 for key and ordered leaves all correct



	8
	
	100 ÷ 2.10 (=47.62)

70 ÷ 1.40 (=50)

50– 47.62
	2.38
	4
	M1 for 100 ÷ 2.10 or 47.62 or 47.61(…) or 47.6(0) seen

M1 for 70 ÷ 1.4 or 50 seen

M1 (dep on at least 1 previous M1) for “50”–“47.62”

A1 for 2.38 or 2.39

	9
	(i)

(ii)
	Eg Given responses are wrong; ‘Yes’ and ‘No’ should be replaced by ‘mobile phone’ and ‘e-mail’

Eg Insufficient responses; need response box for ‘0’ and another response box for ‘more than 4’
	2
	B1 for valid reason

B1 for valid reason
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	No  
	Working
	Answer
	Mark
	Notes

	10
	
	
	Shape vertices at (3,1); (3,7);

(7,7); (5,1)
	3
	B3 cao

(B2 for correct enlargement in wrong position)

(B1 for any 2 correctly enlarged line segments)

	11
	
	Area = 0.5 × (2 + 6) × 3

        = 0.5 × 8 × 3 = 12
	12 m2
	3
	M1 for 0.5 × (2 + 6) × 3 oe

A1 for 12

B1 for m2

	12    

     
	(a)
	
	3.884682778


	2


	B2 for 3.88468...;

(B1 for 11.75 or 3.0247 or 3.88(…) )

	
	(b)
	
	3.88
	1
	B1ft (to 3 sf ft any answers to (a) that have 
[image: image62.wmf]³

 3sf)

	13
	
	1     
[image: image63.wmf]®

11

2     
[image: image64.wmf]®

28

1.1  
[image: image65.wmf]®

12.3(31)

1.2  
[image: image66.wmf]®

13.7(28)

1.3  
[image: image67.wmf]®

15.1(97)

1.4  
[image: image68.wmf]®

16.7(44)

1.5  
[image: image69.wmf]®

18.3(75)

1.6  
[image: image70.wmf]®

20.0(96)

1.7  
[image: image71.wmf]®

21.9(13)

1.8  
[image: image72.wmf]®

23.8(32)

1.9  
[image: image73.wmf]®

25.8(59)

1.65
[image: image74.wmf]®

20.9(92125)
	1.7
	4
	B2 for trial between 1.6 and 1.7 inclusive

(B1 for a trial between 1 and 2 inclusive)

B1 for a different trial between 1.6 and 1.7 exclusive 

B1 cao (dep on at least one previous B1) for 1.7

NB: trials should be evaluated to at least 1dp truncated or rounded

	14    
	(a)   
	1 share = 210 ÷ 3 (=70)

Total = “70” × (3+4+4) = 
	770


	3


	M1 for association of 210 with 3

M1 for (210
[image: image75.wmf]¸

3) 
[image: image76.wmf]´

 (3+4+4)

A1 cao

	
	(b)
	Average speed = 210 ÷ (2hrs 40 mins)

                        = 
[image: image77.wmf]3

2

2

210

 km/h =
	78.75


	3


	M1 uses speed = distance/time

M1 (dep) for evidence of converting time to a single unit

A1 for 77 to 81 

SC: B2 for answer of 87.5 

	
	(c) (i)

     (ii)
	
	7.5

6.5
	2
	B1 cao for 7.5

B1 cao for 6.5

	Paper 5523/04

	No  
	Working
	Answer
	Mark
	Notes

	15
	
	38×5; 36×17.5; 30×32.5; 46×50;

(=190; 630; 975; 2300)

Σfx = 190 + 630 + 975 + 2300 = 4095

Mean Σfx/Σf = 4095/150
	27.3
	4
	M1 for fx within intervals (including ends) at least two consistently

M1 (dep) fx consistently using midpoints

M1 (dep on 1st M) for use of Σf x/ Σf

A1 for 27.3

	16    
	(a)      
	Radius is perpendicular to tangent
	(see working col.)
	1
	B1 for radius (is perpendicular to) tangent oe

	
	(b)

     
	tan x  = 
[image: image78.wmf]5

.

12

8

.

5

         (=0.464)
	24.9
	3


	M1 for tan (x =) 
[image: image79.wmf]5

.

12

8

.

5

 or sin (x =) 
[image: image80.wmf]OP

8

.

5

 or

cos (x =) 
[image: image81.wmf]OP

5

.

12

 

M1 for tan-1 (
[image: image82.wmf]5

.

12

8

.

5

) oe correct use of inverse

A1 for 24.9 (or better)

SC M1M1A0 either 0.434(4..) or 27.6(5..) seen 

	
	(c)
	OP2 = 12.52 + 5.82
OP = 
[image: image83.wmf]89

.

189

8

.

5

5

.

12

2

2

=

+


PC = OP – 5.8
	7.98
	4
	M1 for 12.52 + 5.82

M1 for 
[image: image84.wmf]2

2

8

.

5

5

.

12

+



OR

M1 for cos“24.9” = 
[image: image85.wmf]OP

5

.

12

 or sin“24.9” = 
[image: image86.wmf]OP

8

.

5


M1 for OP = 12.5
[image: image87.wmf]¸

cos“24.9” or OP = 5.8
[image: image88.wmf]¸

sin“24.9”

A1 for 13.7 to 13.8

B1 ft (dep on OP >12.5) for adding or subtracting 5.8
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	No  
	Working
	Answer
	Mark
	Notes

	17    
	(a) 
	eg x = –2, y = –2; x = 0; y = 3;
	Any correct pairs of integers
	2
	B2 for two correct pairs

(B1 for one correct pair)

	
	(b)
	
	(1,1); (1,2); (2,1)
	3
	B3 for three correct points

(B2 for two correct points)

(B1 for one correct point)

NB If more than 3 pts marked, mark best three then deduct 1 mark for each additional point (min 0)

SC: B2 for indicating the correct region

	18
	
	
[image: image89.wmf]6

9

8

=

CE

 or 
[image: image90.wmf]6

8

9

=

CE

( CE = 
[image: image91.wmf]6

9

 x 

8



[image: image92.wmf]9

6

5

.

13

=

BC

or
[image: image93.wmf]9

5

.

13

6

=

BC

  ( BC = 
[image: image94.wmf]9

6

 x 

5

.

13


	(i)               12

(ii)                9
	3
	M1 for scale factor either 
[image: image95.wmf]6

9

 
[image: image96.wmf]6

or

9

æö

ç÷

èø

 or 
[image: image97.wmf]8

6

 
[image: image98.wmf]6

or

8

æö

ç÷

èø

 

or 
[image: image99.wmf]13.5

9

 
[image: image100.wmf]9

or

13.5

æö

ç÷

èø

 oe

A1 cao for 12

A1 cao for 9



	19
	
	Eg eqn (1) × 4 then substract eqn (2) ×3 (13y = 65

or eqn (2) × 7 then subtract eqn (1) ×5 ( 13x = –39

Eg 4x + 5 × “5” = 13
	x = –3

y = 5
	4
	M1 for correct full process to eliminate either x or y (condone one error)

A1 cao either for y = 5 (or for x = –3)

M1 (dep on 1st M1) for correct substitution of their found value

A1 cao (need both)
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	No  
	Working
	Answer
	Mark
	Notes

	20    
	(a)


	Increase = 708 – 620 (= 88)

% increase = 
[image: image101.wmf]620

"88"

 × 100

.............= 14.1935........


	14 or 14.2 or 14.19


	4


	M1 for 708 – 620 (=88)

M1 for 
[image: image102.wmf]620

"88"

 × 100


OR 

M1 for 
[image: image103.wmf]100

620

708

´


M1 for “114.19(3…)” – 100

A2 for 14 or 14.2 or 14.19

(A1 for unrounded or truncated answer)

(SC if A0 award B1 for an answer given or rounded to 2dp, 1dp, 2sf or nearest whole number)

	
	(b)

        
	
[image: image104.wmf]14

100

86

.

129

-

 × 100 = 
[image: image105.wmf]86

12986



	151


	3


	M1 for recognising that (100-14)% is equivalent to 129.86

M1 (dep) for 
[image: image106.wmf]14

100

86

.

129

-

 × 100 oe

A1 cao

	
	(c)
	
[image: image107.wmf]3

15

20

19

+

+


	18
	2
	M1 for adding 3 consecutive numbers and dividing by 3

A1 cao

	21
	
	x2 + 4x + 4 = (x + 2)(x + 2)

x2 + 4x + 4 = 0 ( (x + 2)2 = 0 ( x = –2 is the only value of x that satisfies the equation so Lisa is correct.
	See working column
	2
	B2 for a complete solution

(B1 for verifying that x = -2 is a root or for factorising oe)
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	No
	Working
	Answer
	Mark
	Notes

	1
	
	0.15 × 300 =
	45
	2
	M1 for 0.15 × 300

A1 cao

	2
	
	
	30<C≤40
	2
	M1 evidence of attempt to find the position in which the median lies (eg counting or
[image: image108.wmf]2

f

å

or 
[image: image109.wmf]1

2

f

+

å

)

A1 cao

NB:  
[image: image110.wmf]33

2

 leading to correct answer M1A1 but leading to 20-30 award M1A0; also (33+1) 
[image: image111.wmf]¸

2

	3
	
	1785 × 2 ÷ 5 =
	£714
	2
	M1 1785
[image: image112.wmf]´

2 or 1785 ÷ 5 or 1785 ÷ “(2+3)”

A1 cao  Accept £714 and £1071 given.

	4
	(a)
	x2 – xy – xy + y2
	x2 – 2xy + y2

	2
	M1 for 3 terms correct with sign, or 4 terms correct ignoring signs, or 
[image: image113.wmf]2

2

2

y

xy

x

-

-


A1 cao

	
	(b)
	aq - ac = d
aq = ac + d
	ac+d
a
	3
	B1 aq - ac 

M1 for +ac or ÷a  both sides

A1 oe

OR 

B2 
[image: image114.wmf]d

qc

a

-=


B1 q = 
[image: image115.wmf]c

a

d

+

, 
[image: image116.wmf]c

a

d

q

+

¸

=

oe
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	No
	Working
	Answer
	Mark
	Notes

	5
	(a)
	
	
	2
	B2 line through C, at least 50mm long, fully within the overlay.

(B1 at least 25mm of line in the overlay lines, or fully in the overlay and less than 50mm long) 

	
	(b)
	
	
	2
	B2 solid shaded circle 28-32 mm from B

(B1 attempt to draw a shaded circle around B, any radius, OR unshaded circle within tolerance, or shaded sector correct tolerance)

	6
	
	Eg  6 × 300 ÷ 0.5 = 

       or

      10 × 312 =
	3000-3750
	3
	B2 for 6, 300 and 0.5 seen, or 10 & 300, or 10 & 312, or 10 & 310, or 1800 & 0.5, or 1500 & 0.5 or 1860 & 0.5 or 1872 & 0.5

(B1 for one of 6, 300, 0.5, 10 or 600 seen)

B1 cao

	7
	(a)
	x+10+2x+x+90+(x+20) = 360
	
	2
	M1 for x+10+2x+x+90+x+20  or 5x+120 or an indication of adding the terms on the paper

A1 cao

NB: algebra seen in (b) can attract marks in (a)

	
	(b)
	5x+120 = 360

5x = 240

x = 48

Smallest angle is  x + 10 =
	58
	3
	M1 for simplifying to at least “5x+120 = 360” (their equation)

A1 x = 48 or 48 seen cao

B1 ft (adding 10)

NB: M1 A1 can be awarded if this work is seen in (a)

	8
	
	2 × 3.14 × 10 = 62.8 (62.8-62.9)

62.8 ÷ 2 = 31.4        (31.4-31.5)

31.4 + 20 =
	51.4-51.5
	3
	M1 for 2 × 3.14 × 10 or 
[image: image117.wmf]20

´

p

 or 
[image: image118.wmf]10

2

´

´

p

, or 3.14 × 20/2 or or 
[image: image119.wmf]20/2

p

´

or 
[image: image120.wmf]210/2

p

´´

 or  62.8 seen
A1 for  31.4-31.5 seen for arc length

B1 ft (indep) for “31.4” + 20 or 51.4-51.5

NB: allow use of 3.142, 3.1, 3, 22/7 instead of 3.14

	9
	(a)
	
	4.0×107
	1
	B1 cao

	
	(b)
	
	0.000014
	1
	B1 cao

	
	(c)
	
	3.0×1014
	2
	B2 cao accept 3
[image: image121.wmf]´

1014
(B1 for 30
[image: image122.wmf]´

1013 or 5
[image: image123.wmf]´

6
[image: image124.wmf]´

104+9)

SC: B1 for correct answer as an ordinary number
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	No
	Working
	Answer
	Mark
	Notes

	10
	
	QRP = 57º

x = 2 × 57 = 
	114º
	3
	M1 for QOP=2×”57” or QRP=57° in working or on the diagram.   

A1 114o cao

B1 angle at circumference is half angle at centre

	11
	
	
	1st , 4th
	2
	B1 for 1st 

B1 for 4th 

NB: -B1 for each additional box ticked, to a minimum of 0.

	12
	(a)


	
[image: image125.wmf]5

2

,  
[image: image126.wmf]7

5

,  
[image: image127.wmf]7

2

, 
[image: image128.wmf]7

5



	
	2


	B1 for 
[image: image129.wmf]5

2

in the correct place

B1 for   
[image: image130.wmf]7

5

,  
[image: image131.wmf]7

2

, 
[image: image132.wmf]7

5

all in the correct places

	
	(b)
	
[image: image133.wmf]5

3

 × 
[image: image134.wmf]7

5

 +  
[image: image135.wmf]5

2

 × 
[image: image136.wmf]7

2


	
[image: image137.wmf]35

19


	3
	M1 for (
[image: image138.wmf]5

3

 × 
[image: image139.wmf]'

7

5

'

) or  (
[image: image140.wmf]'

5

2

'

 × 
[image: image141.wmf]'

7

2

'

)

M1 (dep) for (
[image: image142.wmf]5

3

 × 
[image: image143.wmf]'

7

5

'

) + (
[image: image144.wmf]'

5

2

'

 × 
[image: image145.wmf]'

7

2

'

)

A1 cao

	13
	(a)
	Reason
	
	1
	B1 Reason eg fall is less than 100%

	
	(b)
	0.82 = 0.64

(100% -20%) 2
	0.64
	2
	B1 sight of 0.8

B1 cao

	14
	(a)
	Box plot drawn
	
	3
	B1 for median marked at 32.0 – 33.5

B1 for position of box with its ends at 24.0 - 26.5 and 37.0 -  39.5

B1 for position of ends of whiskers at 5 and 47

	
	(b)
	Reasons given
	
	2
	B1 (ft) for “greater median” for part 2

B1 (ft) for “smaller inter-quartile range” for part 2

Accept comparisons of lower and upper quartile.
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	Answer
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	15
	(a)


	–4 = 2a – 3 where a  is the required x coordinate


	 
[image: image146.wmf]2

1

-


	2


	M1 for –4 = 2a – 3 or x shown as 
[image: image147.wmf]2

1


A1 
[image: image148.wmf]2

1

-

 or 
[image: image149.wmf])

4

,

2

1

(

-

-



	
	(b)
	y = 2x + c 

4 = 2×3 + c ,  c = -2 
	y = 2x – 2


	3
	M1 for  y = 2x + c (c ≠ -3) or gradient = 2

M1 (indep) attempt to subs x=3, y=4 into any linear equation

A1 for   y = 2x – 2

SC B2 for 2x-2

	
	(c)
	
	    
[image: image150.wmf]x

y

2

1

3

-

=


	1
	B1 cao

	16
	
	
[image: image151.wmf]750

130

 × 60 
	10 or 11
	3
	M1 130 / (190+145+145+140+130) (× 100%)

M1 
[image: image152.wmf]'

750

'

130

× 60 or 17.3%× 60

A1 10 or 11

	17
	(a)
	
	(180,0)
	1
	B1 cao

	
	(b)
	Sketch of y = sin 2x°
	
	2
	M1 for a sine curve stretched by SF2 or 
[image: image153.wmf]2

1

 parallel to x – axis

A1 for correct curve between 0 and 180 or 0 and 360

	18
	(a)


	5×5×10 = 250

5×5×6÷3 = 50


	300


	3


	M1 for either 5×5×10 or 5×5×6÷3

M1 (dep) for ‘5×5×6÷3’ + ‘5×5×10’ 

A1 cao

	
	(b)
	Area scale factor is 302 

290 × 302 = 261000 cm2
261000 ÷ 10000
	26.1
	3
	B1 for 302  or 900

M1 for 290 × 302 or digits 261 seen

A1 cao

	19
	
	Straight line through (0,1) and (1,3)
	x=1.8

y=4.7;


[image: image154.wmf]6

.

2

-

=

x



[image: image155.wmf]2

.

4

-

=

y


	3
	M1 draw y = 2x + 1 or any st line with positive gradient thro’ (0,1) or any line with gradient 2. Must cut circle at least once.

A1 first solution (±1 square, ft but dep on a single straight line)

A1 cao second solution (±1 square)
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	20
	(a)


	
[image: image156.wmf]7

1

×
[image: image157.wmf]7

7



	
[image: image158.wmf]7

7



	2


	M1 
[image: image159.wmf]7

1

×
[image: image160.wmf]7

7


A1 cao

	
	(b)
	(i)  3+15+2√(3×15)

    18+2√45

    18+6√5

(ii)   (3+√5)2 =9+5+6√5

     =14 + 6√5

 (√3+√15)2 – (3+√5)2 

=18+6√5-(14+6√5)=4
	18 +6
[image: image161.wmf]5


2
	5
	M1 for 
[image: image162.wmf]3

15

15

3

)

15

(

)

3

(

2

2

´

+

´

+

+


A1 18+2√45

B1 for 18+6√5

M1 for correct expansion of (3+
[image: image163.wmf]5

)2 to 32 + (
[image: image164.wmf]5

)2+ 
[image: image165.wmf]5

3

+ 
[image: image166.wmf]5

3


A1 cao

	21
	(a)


	(i)

(ii)
	27x6y3

[image: image167.wmf]4

6

t


	4


	B2 cao

(B1 for x6y3 or 27x6 or 27 y3 in a product)

B2 cao

B1 for 
[image: image168.wmf]4

1

in a product or 
[image: image169.wmf]6

t

in a product 

(B1 for 
[image: image170.wmf]2

3

)

2

(

1

-

t

 , 
[image: image171.wmf]2

3

2

-

÷

ø

ö

ç

è

æ

t

)

	
	(b)
	(i)  x2 – 4x + 15

      = (x – 2)2 – 4 + 15

      = (x – 2)2 + 11
	
[image: image172.wmf]2

-

=

p


q = 11
	3
	M1 for sight of (x – 2)2
A1 for (x – 2)2 -4 (+ 15)

A1 for p = –2 and q = 11
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	No
	
	Workings
	Answer
	Mark
	Notes

	22
	(a)


	
	(0,2)

(1,0)

(2,0)
	3


	B1 for graph translated through 
[image: image173.wmf]÷

÷

ø

ö

ç

ç

è

æ

0

1

or 
[image: image174.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

0

1


B1 for y intercept at (0, 2) 
[image: image175.wmf]2

±

mm

B1 for x intercept at (1, 0 ) and (2, 0) 
[image: image176.wmf]2

±

mm

	
	(b)
	
	
	1
	B1 correct sketch showing stretch SF3 parallel to the y-axis

	
	(c)


	3(x2-x) = 4-4x
3x2 + x – 4 = 0

(3x + 4)(x – 1) = 0

x = 1 or x =  
[image: image177.wmf]3

4

-


Subs to get y=0 or y= 9 
[image: image178.wmf]3

1


	(1,0)


[image: image179.wmf]÷

ø

ö

ç

è

æ

-

3

28

,

3

4


	5
	M1 for equating the RHS of each equation

M1 for reduction to 3 term quadratic( = 0) 

M1 for 
[image: image180.wmf])

)(

3

(

b

x

a

x

±

±

 (=0) with ab = - 4

or 
[image: image181.wmf]3

2

)

4

(

3

4

1

1

2

´

-

´

´

-

±

-

=

x

, allowing sign errors in b and c.
A1 for (1 , 0)


A1 for 
[image: image182.wmf]÷

ø

ö

ç

è

æ

-

3

28

,

3

4

 oe

SC B1 for (1, 0) no marks awarded previously

SC 4/5 if the correct algebra is used to find the two correct x values, but the two y values are not found or are incorrect



	23
	
	(2m + 1)2 = 4m2 + 4m + 1

(2n + 1)2 = 4n2 +4n + 1

Sum = 4m2 + 4n2 +4m + 4n + 2

       = 4(m2 + n2 + m + n) + 2
	
	3
	B1 for (2m + 1)2
B1 for sum of correct expansion of 2 correct expressions for different odd squares

B1 fully correct answer including the factor 4, and a clear remainder of 2

SC B1 for 
[image: image183.wmf]2

2

)

2

(

n

n

+

+

 oe
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	24
	(a)
	Angle BDX = angle ADC = 
[image: image184.wmf]o

90


Angle BXD = angle ACD = 60
[image: image185.wmf]o


Hence similar

	
	2
	B2 for 2 of  (Angle BDX = angle ADC,  Angle BXD = angle ACD, angle DAC = angle DBX)

B1 for 1 of the above



	
	(b)
	
[image: image186.wmf]AD

BD

DC

XD

=

, DC = BD = 1
	
	3
	M1 
[image: image187.wmf]AD

BD

DC

XD

=

 or 
[image: image188.wmf]AD

DC

BD

XD

=

 or a statement that ACD is an enlargement of BDX, scale factor 
[image: image189.wmf]3


A1 
[image: image190.wmf]3

1

1

=

XD


A1 XD = 
[image: image191.wmf]3

1
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	Answer
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	1   
	(a)
	
	3.884682778


	2


	B2 for 3.88468(2…)

(B1 for 11.75 or 3.0247 or 3.88(...))

	
	(b)
	
	3.88
	1
	B1ft ( to 3sf any answers to (a) that have 
[image: image192.wmf]³

 3sf )

	2
	
	
[image: image193.wmf]111

228

1.112.3(31)

1.213.7(28)

1.315.1(97)

1.416.7(44)

1.518.3(75)

1.620.0(96)

1.721.9(13)

1.823.8(32)

1.925.8(59)

1.6520.9(92125)

®

®

®

®

®

®

®

®

®

®

®

®


	1.7
	4
	B2 for trial between 1.6 and 1.7 inclusive

(B1 for a trial between 1 and 2 inclusive)

B1 for a different trial between 1.6 and 1.7 exclusive

B1 (dep. on at least one previous B1) for 1.7

NB trials should be evaluated to at least 1 dp truncated or rounded.

	3   
	(a)


	1 share = 210 ÷ 3 (=70)

Total = '70' × (3+4+4) = 


	770


	3


	M1 for association of 210 with 3

M1 for = (210 ÷ 3) × (3+4+4) oe

A1 cao



	
	(b)
	Average speed = 210 ÷ (2hrs 40 mins)

                        = 
[image: image194.wmf]2

3

210

2

 km/h =
	78.75
	4
	M1 uses speed = distance/time

M1 (dep) evidence of converting time to a single unit.

A1 for 77 to 81

(SC   B2 for answer of 87.5)

B1 for km/h (or other valid unit if consistent with their value)
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	4   


	(a)
	
	Reason
	1
	B1 for 'radius is perpendicular to tangent' oe

	
	(b)

(c)


	tan x = 
[image: image195.wmf]5

.

12

8

.

5

         (= 0.464)

P = tan-1(0.464) = 24.89…

OP2 = 12.52 + 5.82
OP = 
[image: image196.wmf](

)

22

12.55.8189.89

+=

= 13.78…

PC = OP – 5.8
	24.9

7.98
	3

4
	M1 for tan (x =) 
[image: image197.wmf]5

.

12

8

.

5

 or sin (x  =) 
[image: image198.wmf]5.8

''

OP

 or

cos (x =) 
[image: image199.wmf]12.5

''

OP

 

M1 for tan-1 
[image: image200.wmf]5

.

12

8

.

5

 oe correct use of inverse

A1 for 24.9 (or better)

(SC M1M1A0 for either 0.434(4..) or 27.6(5..) seen)

M1 for 12.52 + 5.82

M1 for 
[image: image201.wmf]22

12.55.8

+


OR


[image: image202.wmf]12.55.8

M1forcos'24.9'orsin'24.9'

M1for12.5cos'24.9or5.8sin'24.9'

OPOP

OP

éù

==

êú

êú

=¸¸

ëû


A1 for 13.7 to 13.8

B1ft (dep on OP >12.5) for adding or subtracting 5.8
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	5
	(a)
	eg x = –2, y = –2;    x = 0; y = 3
	Any correct pairs of integers


	2


	B2 for two correct pairs

(B1 for one correct pair)

	
	(b)


	
	(1,1)

(1,2)

(2,1)
	3
	B3 for three correct points

(B2 for two correct points, B1 for one correct point)

NB If more than 3 pts marked, mark best three then deduct 1 mark for each additional point

SC   B2 for indicating the correct region



	6
	
	
[image: image203.wmf]6

9

8

=

CE

 or 
[image: image204.wmf]9

CE

  = 
[image: image205.wmf]6

8

   
[image: image206.wmf]Þ

     CE = 
[image: image207.wmf]8  9

6

´



[image: image208.wmf]9

6

5

.

13

=

BC

 or 
[image: image209.wmf]6

BC

 = 
[image: image210.wmf]9

5

.

13

   
[image: image211.wmf]Þ

      BC = 
[image: image212.wmf]13.5  6

9

´



	(i)     12

(ii)      9
	3
	M1 for scale factor 
[image: image213.wmf]6

9

 
[image: image214.wmf]6

or

9

æö

ç÷

èø

 or 
[image: image215.wmf]8

6

 
[image: image216.wmf]6

or

8

æö

ç÷

èø

 

or 
[image: image217.wmf]13.5

9

 
[image: image218.wmf]9

or

13.5

æö

ç÷

èø

 oe

A1 cao for 12

A1 cao for 9



	7
	
	eg  eqn(1) ×4 then subtract eqn(2) ×3         13y = 65

or   eqn(2) ×7 then subtract eqn(1) ×5         13x = –39

eg 4x + 5 × '5' = 13
	x = –3

y = 5
	4
	M1 correct full process to eliminate either x or y (condone one error)

A1 cao either y = 5 or for x = –3

M1 (dep. on 1st M1) for correct substitution of their found value into one of the eqn's

A1 cao (both needed)
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	Working
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	Mark
	Notes

	8
	
	x2 + 4x + 4 = (x + 2)(x + 2)

x2 + 4x + 4 = 0, so (x + 2)2 = 0, so x = –2 is the only value of x that satisfies the equation oe    Lisa is correct.


	See working column
	2
	B2 for a complete solution

(B1 for verifying that x = –2 is a root or for factorising oe)



	9
	(a)


	Increase = 708 – 620 (=88)

% increase = 
[image: image219.wmf]'88'

620

 × 100

                   = 14.1935…


	14 or 14.2

or 14.19


	4


	M1 for 708 – 620 (=88)

M1 for 
[image: image220.wmf]'88'

620

 × 100

OR


[image: image221.wmf]708

M1for100

620

M1for'114.19(3...)'100

éù

´

êú

êú

-

ëû


A2 for 14 or 14.2 or 14.19

(A1 for unrounded or truncated answer)

(SC if A0 award B1 for an answer rounded or given to 2dp, 1dp, 2sf or nearest whole number)



	
	(b)


	
[image: image222.wmf]14

100

86

.

129

-

 × 100 = 
[image: image223.wmf]86

12986


	151


	3


	M1 for recognizing that (100 – 14)% is equivalent to 129.86

M1 (dep.) for 
[image: image224.wmf]129.86

'10014'

-

 × 100 oe

A1 cao

	
	(c)
	
[image: image225.wmf]3

15

20

19

+

+



	18
	2
	M1 for adding three consecutive numbers and dividing by 3

A1 cao
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	10  
	   (a)


	38×5,  36×17.5,  30×32.5,  46×50

(= 190,  630,  975,  2300)

Σfx = 190 + 630 + 975 + 2300 = 4095

Mean Σfx / Σf = 4095/150
	27.3


	4


	M1 for fx with x within intervals (including ends) at least two consistently

M1 (dep) for fx consistently using midpoints

M1 (dep on 1st M) for use of Σfx / Σf

A1 for 27.3 cao



	
	   (b)


	Frequency density (number of pictures per cm2)

e.g.

Width   0 to 10     height of rectangle 3.8(k)
Width 10 to 25     height of rectangle 2.4(k)
Width 25 to 40     height of rectangle 2(k)

Width 40 to 60     height of rectangle 2.3(k)

	Bars with correct heights, widths, label and scaling
	3
	B2 for 4 rectangles with correct widths and heights

(B1 for 3 rectangles with correct widths and heights)

B1 for correct label or key and consistent scaling

(SC if 0/3 award M1 if clearly using area or freq. density)

	11
	
	Vertices at (–2, –1), (–2, –4), (–3, –1)
	See working column
	3
	B1 for all sides 
[image: image226.wmf]2

1

´


B1 for correct orientation with two vertices almost correct

B1 cao



	12
	
	5x – 15 = 4y – 3xy

5x + 3xy = 4y + 15

x(5 + 3y) = 4y + 15
	x = 
[image: image227.wmf]y

y

3

5

15

4

+

+


	4
	M1 for expanding into four terms three of which are correct

M1(indep) for rearranging correctly to isolate x terms

M1(indep) for factorising x from 2 terms with 

one factor involving y
A1 cao for final answer x =
[image: image228.wmf]y

y

3

5

15

4

+

+

 oe
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	13
	(a)

       
	D = kt2
30 = k(40)2
k = 30/1600 (= 0.01875)


	D = 
[image: image229.wmf]1600

30

t2

	3


	M1 for D = kt2 seen or implied
[image: image230.wmf](

)

1

k

¹


M1(dep) for substitution or sight of k = 30/402 oe

A1 for D = 
[image: image231.wmf]1600

30

t2 oe   k = 0.018(75) truncated or rounded



	
	(b)


	
[image: image232.wmf]2

30

64

1600

´



	76.8


	1


	M1 for 
[image: image233.wmf]2

''64

k

´

 
[image: image234.wmf](

)

1

k

¹

 seen



	
	(c)


	( t2 = ) 
[image: image235.wmf](

)

1230/1600

¸


t = 
[image: image236.wmf]640

 = 25.298...
	25.3
	2
	M1 for 
[image: image237.wmf]12''

k

¸

 
[image: image238.wmf](

)

1

k

¹


A1 for 24.4 to 25.9 (ignore –25.3)



	14
	(a)
	'minimum possible diameter is twice minimum possible radius' oe

minimum possible diameter = 2 × 14.15 = 28.3cm


	See working column
	2


	M1 for 'minimum possible diameter is twice minimum possible radius' or 2 × 14.15 seen

A1 for 28.3 cao



	
	(b)
	upper bound, in cm, for radius of outer circle is 15.85

lower bound, in cm, for radius of inner circle is 14.15

area, in cm2, of shaded region = πR2 –πr2
                                                  = π(15.85)2 – π(14.15)2
                                                  = 51π


	k = 51


	4


	B1 for 15.85 or 789.2(3…) seen

B1 for 14.15 or 629.0(1…) seen

M1 for using πR2 –πr2 

A1 cao (accept final answer left as 51π)
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	15
	
	(1,5) on curve so 
[image: image239.wmf]1

5

pq

=


(4,320) on curve so pq4 = 320


[image: image240.wmf](

)

433

5320

pqpqqq

===

   so 
[image: image241.wmf]3

64

q

=



[image: image242.wmf]3

644

q

==

   and   
[image: image243.wmf]55

4

p

q

==



	p = 1.25

q = 4
	3
	B1 for  
[image: image244.wmf]5

pq

=

 

B1 for  pq4 = 320

B1 cao for both  p = 1.25 oe  and  q = 4

(B3 for correct answer with no working)

	16
	(i)
	
	2(b – a)
	3
	B1 for 2(b – a) oe

	
	(ii)
	OD = OA + 4AB = a + 4(b – a)
	4b – 3a

	
	M1 for OA + 4AB  or  OA + 2 'AC' oe

A1 cao for 4b – 3a



	17   
	
	
[image: image245.wmf](5)

x

+

(5)

5(5)

x

x

-

+


	
[image: image246.wmf]5

5

x

-


	3
	B1 for (5+x)(5–x)

B1 for 5(5+x)

B1 cao for 
[image: image247.wmf]5

5

x

-

oe
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	18   
	(a)
	(19x + 28)(x – 8)
	x = 8

x = –28/19
	3
	M1 for either 
[image: image248.wmf](

)

(

)

axbcxd

++

 with ac = 19 and bd = (224

or for a clear attempt to use 
[image: image249.wmf]2

4

2

bbac

a

-±-

 with 
[image: image250.wmf]19

a

=

, 
[image: image251.wmf]124

b

=±

, 
[image: image252.wmf]224

c

=±


A1 for either   (19x + 28)(x – 8)   or for   x = 
[image: image253.wmf]38

32400

124

±


A1 for  8  and  –28/19 oe (accept –1.47 or better)

	
	(b)
	red = n    blue = n + 2    white = n + (n+2)
n + (n + 2) + [n + (n + 2)] = 4n + 4 = 4(n+1)*
	Proof
	1
	B1 for n + (n + 2) + [n + (n + 2)]



	
	(c)


	
[image: image254.wmf]14

  1

4(1)4(1)81

nn

nn

æöæö

´-=

ç÷ç÷

++

èøèø



[image: image255.wmf]3  414

  

4(1)4(1)81

nn

nn

æöæö

+

´=
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++

èøèø


81n(3n + 4) = 14 × 16(n + 1)2
243n2 + 324n = 224(n2 + 2n + 1)

243n2 + 324n = 224n2 + 448n + 224

(19n2 – 124n – 224 = 0*
	Proof
	5
	M1 for multiplying two fractions

A1 for 
[image: image256.wmf]  1

4(1)4(1)

nn

nn

æöæö

´-

ç÷ç÷

++

èøèø

 oe

B1 for correct expansion of (n + 1)2

M1 for a valid method to eliminate fractions from an algebraic expression

A1 complete proof
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	(d)
	from (a) n = 8 so 4(n + 1) = 36


	Proof


	1


	B1 for substituting n = '8' into 4(n + 1) or 8,10,18 seen



	
	(e)


	P(different colours) = 1 – [P(RR)+P(BB)+P(WW)]

                               = 1 – 
[image: image257.wmf]8810101818

363636363636

éù

´+´+´

êú

ëû


OR

P(different colours) = 2 ( [P(RB)+P(RW)+P(BW)]

                               = 2 ( 
[image: image258.wmf]8108181018

363636363636

éù

´+´+´

êú

ëû


OR

P(different colours)  =P(RR’)+P(BB')+P(WW')

                                  = 
[image: image259.wmf]82810261818

363636363636

éù

´+´+´

êú

ëû



	
[image: image260.wmf]162

101


	3
	M1 for [P(RR)+P(WW)+P(BB)] 

or [P(RB)+P(RW)+P(BW)]

or [P(RR’)+P(BB’)+P(WW’)]

Allow algebraic fractions

M1 (dep) for 1 –[P(RR)+P(WW)+P(BB)] 

or 2([P(RB)+P(RW)+P(BW)]

or P(R)([1-P(R)]+P(B)([1-P(B)]+P(W)([1-P(W)]

Numerical values required

A1 cao for 
[image: image261.wmf]162

101

oe   or   0.62(3…)

SC   B2 for 
[image: image262.wmf]315

202

oe   or   0.65(1…)
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	19  
	 (a)
	
[image: image263.wmf]o

45

sin 

29

 = 
[image: image264.wmf]PEA

Ð

sin 

4

.

18


sin[image: image265.wmf]Ð

PEA = 
[image: image266.wmf]29

45

sin 

 

 

4

.

18

o

´

  (= 0.4486…)

[image: image267.wmf]Ð

PEA = 26.6569...


	26.7
	3
	M1 for correct substitution in sine rule

M1 (dep) for rearrangement to get 
[image: image268.wmf]29

45

sin 

 

 

4

.

18

o

´

oe

(award if  0.448(6…)  or  0.538(8…)  or  0.412(0…)  seen)

A1 cao for answers rounding to 26.7



	
	 (b)
	[image: image269.wmf]Ð

EPF = 2 
[image: image270.wmf]´

 [45 + '26.7']   (= 143.4)

arc EF = 
[image: image271.wmf]143.4

360

 
[image: image272.wmf]´

´

p

58
	72.6
	4
	M1 for valid method to find [image: image273.wmf]Ð

EPF (award if 143(.4)o seen)

M2 (dep) for 
[image: image274.wmf]'143.4'

360

 
[image: image275.wmf]´

´

p

58

(M1 for either 
[image: image276.wmf]'143.4'

360

 
[image: image277.wmf]1

k

´

 or for
[image: image278.wmf]2

58

k

p

´

, where k2 < 1)

A1 for 72.5 to 72.6 inclusive

SC award B2 for 61.1
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