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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If working is crossed out and still legible, then it should be given any appropriate marks, as long as it has not been replaced by alternative work.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.
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	Working
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	Mark
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	1
	(a)

(b)

(c)
	
	17252

5400

thousands, 1000, 4000
	1

1

1
	B1 cao

B1 cao

B1

	2
	(a)

(b)
	
	grams, g 

centimetres, cm

millilitres, ml, cm3

5
	3

1
	B1 oe spelling

B1 oe spelling

B1 oe spelling

B1 cao

	3
	(a)

(b)

(c)
	
	106,  102

eg take away 4

46
	1

1

1
	B1 cao ignore extras 

B1 could be indicated on the diagram

B1 cao
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	12298
	3
	M2 for complete correct method (condone one computational error)

(M1 for complete correct method with two computational errors)

A1 cao

OR

B2 inside of grid completed (condone missing zeros and one error)

(B1 2 or 3 errors)

B1 cao



	5
	(a)

(b)(i)

(ii)

(c)

(d)(i)

(ii)

(iii)
	
	18, 69

18 or 36

16 or 36

factor

18

11 or 88

69
	1

1

1

1

3
	B1

B1

B1

B1 

B1 cao

B1

B1 cao
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	6
	(a)

(b)

(c)

(d)

(e)(i)

(ii)
	
	April & May

Daffodil

Feb

Crocus


[image: image3.wmf]5

1



[image: image4.wmf]´

from 56 mm to 

64 mm from 0
	1

1

1

1

2
	B1 for both

B1

B1

B1 

B1 for 
[image: image5.wmf]5

1

 oe

B1 A single mark on the line, between 56 mm and 

64 mm measured from end 0

	7
	(a)

(b)

(c)

(d)

(e)
	
[image: image6.wmf]100

40



	
[image: image7.wmf]5

2


0.98

7 500 000

25

60
	2

1

1

1

1
	B2 for 
[image: image8.wmf]5

2


B1 for 
[image: image9.wmf]100

40

 or 
[image: image10.wmf]10

4

 or 
[image: image11.wmf]50

20

 or 
[image: image12.wmf]20

8

 

B1 cao

B1 cao

B1 cao

B1 cao
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	8
	(a)(i)

(ii)

(b)
	
	(0, 2)

(4, 1)


[image: image13.wmf])
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,
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 marked 
	2

1
	B1 cao

B1 cao

B1 Allow 2mm tolerance from
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	9
	(a)

(b)

(c)
	1.60 + 0.40


[image: image15.wmf]8

.

0

1

¸

 or  2.50
[image: image16.wmf]¸

2
	2.40

2.00

1.25
	1

2

2
	B1 cao could be indicated on the diagram

M1 for appropriate sum or product in £ or p or 200 seen 

eg 1.60 + 0.40, 160 + 40, 0.80 + 0.80 + 0.40,

80 + 80 + 40, 0.08
[image: image17.wmf]´

25, 0.80
[image: image18.wmf]´

2.5, 200 

A1 cao

M1 for 1.00 ÷ 0.8 or 2.50
[image: image19.wmf]¸

2 or 125 or appropriate combination eg 1 + 
[image: image20.wmf]50

.

0

2

1

´


A1 cao

	10
	(a)
	
	hexagon
	1
	B1 Condone spelling error

	
	(b)
	
	Sum of angles at a point is 360(
	2
	B1 for 360 seen

B1 for “point”, “complete turn” or “a circle” or similar unless accompanied by an incorrect angle

SC If neither B1 scored, award B1 for a clear indication that the size of an angle, other than x, is 90° or a right angle (may be on diagram)

	
	(c)
	
[image: image21.wmf]2

8

4

30

´

+

´


	136
	2
	M1 
[image: image22.wmf]2

8

4

30

´

+

´

 or attempt to sum 5 or 6 lengths

A1 cao


	Paper 5521/01

	No
	Working
	Answer
	Mark
	Notes

	11
	(a)
	
	13,  67,  76,  103, 130
	5
	B1 cao

	
	(b)
	
	
[image: image23.wmf]7

-

, 
[image: image24.wmf]3

-

, 
[image: image25.wmf]1

-

, 0,  5
	
	B1 cao

	
	(c)
	
	0.07, 0.072,0.7, 0.702, 0.72
	
	B1 cao

	
	(d)
	
	0.6,  
[image: image26.wmf]3

2

, 70%, 
[image: image27.wmf]4

3


	
	B2 (B1 for any 3 in correct order)

	
	
	
	
	
	

	12
	(a)
	
	16 30
	1
	B1 Accept 4 30 pm  Do not accept 4 30

	
	(b)(i)
	
[image: image28.wmf]4

56

.

33

¸

 oe
	8.39
	3
	M1 for 
[image: image29.wmf]4

56

.

33

¸

 oe eg 3356 ÷ 4, division by 2 twice

	
	
	
	
	
	A1 cao

	
	(ii)
	
	9
	
	B1 ft from “8.39” unless whole number of pounds

	13
	(a)
	
	6 cm2
	3
	B2 for 6 cao for numerical answer

(B1 for 
[image: image30.wmf]7

Area

5

.

5

£

<

)

then B1 (indep) for cm2 with or without numerical answer

	
	(b)
	See diagram
	Correct shape
	2
	B2 (B1 for any 2 sides correct or a correct enlargement scale factor 
[image: image31.wmf]1

¹

or 2)
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	14
	(a)
	
[image: image32.wmf]10

)

3

4

(

´

+


	70
	2
	M1 for  (4 + 3) × 10

A1 cao

	
	(b)
	
[image: image33.wmf]10

120

¸



 EMBED Equation.3  [image: image34.wmf]3

-


	9
	2
	M1 for 
[image: image35.wmf]10

120

 or 12 seen eg 
[image: image36.wmf]120

10

12

=

´


A1 cao

	
	(c)
	
	
[image: image37.wmf])

3

(

10

+

=

n

C


	3
	B3 for C=10(n+3) oe such as 
[image: image38.wmf]=

C



 EMBED Equation.3  [image: image39.wmf]10

)

3

(

´

+

n


(B2 for correct RHS or 
[image: image40.wmf]10

3

´

+

=

n

C

, 
[image: image41.wmf]3

10

+

=

n

C

 oe

B1 for C = some other linear expression in n or for 
[image: image42.wmf]10

3

´

+

n

, 
[image: image43.wmf]3

10

+

n

 etc)

Note: C = n scores no marks
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	        11      13
	2
	B2 all correct

	
	
	
	      16                8
	
	(B1 for 2 correct)

	
	
	
	                          21
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	16
	(a)
	
	2p + 4q
	2
	B2 for 2p + 4q (accept 2
[image: image44.wmf]´

p etc)

(B1 for 2p or 4q)

	
	(b)
	
	2y2
	1
	B1 accept 2
[image: image45.wmf]´

y2 oe inc 
[image: image46.wmf]y

y

´

´

2



	
	(c)
	
	3c + 4d
	2
	B2 for 3c + 4d (accept 3
[image: image47.wmf]´

c etc)

(B1 for 3c or 4d)

	
	(d)
	
	8pq
	1
	B1 accept in any order but must not include 
[image: image48.wmf]´

 sign

	17
	(a)(i)
	
	60
	2
	B1 cao

	
	(ii)
	
	eg top triangle is equilateral
	
	B1 for reason 

	
	(b)
	
	150
	2
	M1 for 
[image: image49.wmf]90

2

"

60

"

180

+

-


A1 ft from (a)(i) if x < 90

SC B1 for “60” + 90 if 
[image: image50.wmf]x

< 90

	18
	
	
	40
	2
	M1 for 
[image: image51.wmf]2

60

´

 or 120 or 
[image: image52.wmf]3

60

¸

 or 20 or 
[image: image53.wmf]180

120


A1 cao

	19
	
	
[image: image54]
	correct drawing
	2
	B2  Condone hidden detail shown with solid lines and missing lines on front face

(B1 for a correct sketch with other incorrect sketch(es)

or for prism with correct cross section >1 cube wide

or for attempt to draw prism with correct cross section

or prism with correct plan and side elevation)
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	20
	
[image: image55.wmf]10

3

600

´

 or 
[image: image56.wmf]10

2

.

3

640

´


	20-
[image: image57.wmf]3

1

21


	2
	M1 for rounding at least two of the numbers to 1 sf or for sight of 640, 3.2 or 640, 32 or 600, 32 or 30 seen

A1 for 20-
[image: image58.wmf]3

1

21


Note: 20.3125 scores M0 A0

	21
	(a)
	
	Points plotted
	1
	B1 
[image: image59.wmf]±

1 full (2 mm) square

	
	(b)
	
	positive
	1
	B1 cao

	
	(c)
	
	Line of best fit
	1
	B1 Must pass through (42.5, 1.45), (42.5, 1.55) AND (67.5, 1.75), (67.5, 1.85)

	
	(d)
	
	~ 1.65
	1
	B1 ft from single line segment with positive gradient + 1 full (2 mm) square

	22
	(a)
	eg 
[image: image60.wmf]500

2000

50

´


	200
	2
	M1 for 
[image: image61.wmf]500

2000

 or 4 seen

A1 cao

	
	(b)
	eg 
[image: image62.wmf]500

750

400

´


	600
	2
	M1 for 
[image: image63.wmf]500

750

 or 1.5 seen or 400 + 200

A1 cao
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	23
	(a)
	
[image: image64.wmf]1

2

3

4

´

-

´



[image: image65.wmf]2

12

-


	10
	3
	M1 for 
[image: image66.wmf]4

3

´

 (=12) or 
[image: image67.wmf]2

1

´

 or attempt to divide diagram up into rectangles
M1 “12”– “2” or sum of areas of rectangles

A1 cao

	
	(b)(i)
	
[image: image68.wmf]680

100

10

´

 or  680 ÷ 10

680 + 68
	748
	5
	M1 
[image: image69.wmf]680

100

10

´

 or 680÷10 or 68 seen

M1 (dep) 680 + “68” or M2 for 
[image: image70.wmf]10

.

1

680

´


A1 cao

	
	(ii)
	“748”÷50 or 14.96


	15
	
	M1 For “748”÷50 or 14.96

Accept “748” rounded up or down to next 50 followed by 
[image: image71.wmf]50

¸


A1 ft from (b)(i) rounded up

SC B1 for 680 (seen) leading to 14
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	Working
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	Notes

	1
	(a)
	Plain             llll   lll  8

Chicken        lll         3

Bovril           llll        5

S & Vin        llll        4
	
	3
	M1 for attempt to tally

A1 for 1 frequency correct or all tallies correct

A1 for all frequencies correct (accept for /20)

	
	(b)

(c)
	
	4

Plain or 8
	1

1
	B1 ft

B1 ft

	2
	(a)(i)

(ii)

(b)

(c)
	See diagram
	11

16

Correct lines

12
	2

2

2
	B1 cao

B1 cao

B2 cao for both lines correct

(B1 for one line correct)

B2 cao

(B1 for 11 or 13)

	3
	(a)

(b)

(c)

(d)
	
	580

7.2

Arrow at 48

Arrow at 6.7
	1

1

1

1
	B1 for 580 (± 2) could be written on line

B1 for 7.2
[image: image72.wmf]±

0.02 could be written on line

B1 allow 
[image: image73.wmf]±

 half graduation

B1 allow 
[image: image74.wmf]±

 half graduation

	4
	(i)

(ii)
	
	Cylinder

Cuboid
	2
	B1 ignore spelling

B1 ignore spelling

	5


	(a)

(b)

(c)
	£10 – (£2.15 + £2.30)

£60
[image: image75.wmf]¸

£2.80 = 21.42857


[image: image76.wmf]100

25

120

¸

´


	5.55

21

30
	4

2

2
	M1 £2.15 + £2.30

A1 for 4.45

M1 £10 – “4.45”

A1 cao

M1 for £60
[image: image77.wmf]80

.

2

¸

or sight of digits 214…

A1 for 21

M1 ¼ of £120 (oe)

A1 cao

SC B2 for £90
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	6


	(a)(i)

(ii)

(b)
	See diagram


	1430

Obtuse

Accurate drawing
	2

1
	B1 for 143 (±20)

B1 for obtuse (ignore spelling)

B1 for accurate drawing ± 2mm

	7
	(a)(i)      (ii)      (b)     (c)

(d)
	 
[image: image78.wmf]´

2 – 1 

See their diagram
	5

23

14, 17
	2

1

1

2
	B1 cao

B1 cao

B1 for explaining a suitable method

B1 for a correct diagram

B2 cao for both (B1 for one only ft from their 14)

	8
	(a)

(b)

(c)

(d)
	
	90

540

Jupiter

- 230
	1

1

1

1
	B1 accept –90 

B1 accept –540 

B1 accept –150 

B1 cao
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	Notes

	9


	(a)

(b)

(c)(i)

(ii)
	2658 – 2430 = 228

“228” 
[image: image79.wmf]´

32


[image: image80.wmf]5

2



 EMBED Equation  [image: image81.wmf]´

145 = 58

145 – “58”
	72.96

87

80

125
	4

3

2
	M1 2658 – 2430

A1 228

M1 “228” 
[image: image82.wmf]´

32 or “228” × 0.32 or digits 7296 seen

A1 cao

Or
M1 for 2430 × 32 (or digits 77760 seen)

         or 2658 × 32 (or digits 85056 seen)

A1 if 1 correct

M1 for “85056” – “77760” or 7296 seen

A1 cao

M1 
[image: image83.wmf]5

2



 EMBED Equation  [image: image84.wmf]´

145 (or M1 
[image: image85.wmf]5

3

 seen)

A1 58 (or M1 
[image: image86.wmf]5

3

 
[image: image87.wmf]´

145) 

A1 for 87 ft

B1 for 80 ( ± 1)

B1 125 ( ± 3)
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	10


	(a)

(b)
	Height of man 
[image: image88.wmf]´

“2.5”
	1.5 – 2.0

3 – 6
	1

3
	B1 for height between 1.5m – 2.0m inclusive

B3 for height between 3m – 6m inclusive

(B2 for multiplying (a) by a number between 2 and 3 inclusive)

(B1 for multiplying (a) by a number)

	11


	
	61 – 19 = 42

42 
[image: image89.wmf]¸

3 = 14
	14
	2
	M1 for – 19 or 42 seen

A1 cao

	12


	(a)

(b)
	4+5+5+5+4+3+2+1+4+5 = 38

mean = 38 ÷ 10 = 3.8
	5

3.8


	1

2


	B1

M1 for attempt to add and ÷ 10  or 3.7 or 3.9 seen

A1 for 3.8 

SC B1 for 33.5 seen

	13


	(a)        (b)
	
	3x
x - 9
	1

1
	B1 cao Accept 3 
[image: image90.wmf]´

 x, x3, x×3, 
[image: image91.wmf]x

x

x

+

+


B1 for x – 9 cao

	14


	(a)

(b)
	14.44 – 8.660254038
	5.77974(…)

6
	2

1
	M1 for 14.44  seen or 8.66(…) or 5.7 or 5.8 or better rounded or truncated

A1 cao

B1 ft

	15
	
	15 ÷ 24 
	62.5


	2
	M1 for 15 ÷ 24 or 1500
[image: image92.wmf]¸

24 or sight of digits 625 

A1 cao

	16


	
	2.10
[image: image93.wmf]´

450
	945
	2
	M1 for digits 210
[image: image94.wmf]´

450 or sight of digits 945

A1 cao

	17


	
	See diagram
	2(y + y)

2y + 2y
	2
	B1 for 2(y + y)

B1 for 2y + 2y

(Deduct B1 for each additional tick (>2) to min 0)

	18


	
	360o 
[image: image95.wmf]¸

18 (=20)

Sector angles: G= 60; S= 80; B=220;

Correct sectors labelled correctly

Use angle measurer
	Angles drawn, labelled
	4
	B4 for fully correct and labelled pie chart

(B3 for all angles correct or for a labelled pie chart with 2 correct angles)

(B2 for labelled pie chart with 1 correct angle drawn)

(B1 for 360o 
[image: image96.wmf]¸

18 or 20 seen or implied)
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	19


	(a)

(b)        

(c)
	
	Correct plane

Correct net

Correct drawing


	2

2

2
	B2 for a correct plane defined by showing at least 2 lines.

(B1 for a line of symmetry on one face)

B2 cao

(B1 for 2 equilateral triangles joined appropriately to at least one rectangle or for 1 equilateral triangle joined appropriately to one of 3 rectangles)

B1 for two extra sides of length 6cm (± 2mm)

B1 for construction arcs 6cm from each of the ends of the given line.

	20


	(a)

(b)

(c)
	
	15

15
	1

1

2
	B1 for 15 (± 1)

B1 for 15 (± 0.4)

B1 horiz. line from (2, 20) to (3, 20)

B1 line from (3, 20) to (5,0) or horizontal translation of it

SC B1 for any journey ending at (5,0)

	21


	(a)

(b)
	x+4+x+x+4+x
4 x + 8 = 54

4 x = 46

x = 11.5

Length = “11.5” + 4
	4x+8

15.5
	2

3
	M1 for attempting to add x, x + 4, x, x + 4 may be implied by 4x + a (a > 0)

A1 for 4x + 8 or 4(x + 2)

M1 for “4x + 8” = 54

A1 cao for 11.5 seen

B1 ft for “11.5” + 4



	22


	
	0.4 + 0.15

1 – “0.55”
	0.45
	2
	M1 for 1 – sum

A1 for 0.45 o.e.

SC B1 for 0.81

	23


	(a)

(b)
	
[image: image97.wmf]45

.

2

´

p


	3:1

7.7
	1

2


	B1 cao

M1 for π
[image: image98.wmf]´

2.45 (accept π as 3.1 or better)

A1 for 7.59 to 7.70
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	24
	
	
[image: image99.wmf]000

10

7

´

 
	70 000
	2
	M1 for 7
[image: image100.wmf]´

10 000 or 7
[image: image101.wmf]´

100
[image: image102.wmf]´

100

A1 cao



	25


	
	5.40 ÷ 3 × 7
	12.60
	3
	M1 for 5.40 ÷ 3 or sight of 1.8

M1 dep for  “1.80” × 7

A1 for 12.6 or equivalent

	26


	
	7.60 x [image: image103.wmf]100

5

.

17

 = 1.33

7.60 + 1.33 = 8.93

1650 x “8.93”


	£14 734.50
	4
	M1 for 7.60 x 
[image: image104.wmf]100

5

.

17

 or 1.33 seen or 7.60 x 1.175 (oe)

(Award M1 for 10%, 5% and 2½% correctly calculated)

A1 for 8.93 or 893

M1 for 1650 x “8.93” or digits 147345 seen

A1 cao Accept 14734.5

Alternative

M1 for 1650 × 7.6(0) or 12540 seen

M1 for 
[image: image105.wmf]100

5

.

17

"

12540

"

´

or 2194.5 seen or “12540”× 1.175 (oe)

(Award M1 for 10%, 5% and 2½% correctly calculated)

M1 for “12540” + “2194.5” (dep on both previous method marks) or digits 147345 seen

A1 cao accept 14 734.5




	Paper 5523/03

	No  
	Working
	Answer
	Mark
	Notes

	1
	
	
	Correct shape
	2
	B2

B1 for any 2 sides correct, or a correct enlargement scale factor ≠1 or 2. 

	2
	(a)
	
	11        13
	2
	B2 all correct

	
	
	
	         16           8
	
	(B1 for 2 correct) sign

	
	
	
	             21
	
	

	 
	(b)
	
	
[image: image106.wmf]80

31


	1
	B1 oe

	3
	(a)
	
	2p+3q
	2
	B2 for 2p+3q (accept 2
[image: image107.wmf]´

p etc)
(B1 for 2p or 3q or 2p3q)

	
	(b)
	
	2y2
	1
	B1 accept 2
[image: image108.wmf]´

y2  or 
[image: image109.wmf]y

y

´

´

2



	
	(c)
	
	3c+4d
	2
	B2 for 3c+4d (accept 3
[image: image110.wmf]´

c etc)

(B1 for 3c or 4d or 3c4d)

	
	(d)
	
	8pq
	1
	B1 accept in any order but must not include 
[image: image111.wmf]´



	4
	(a)(i)

(ii)


	
	60

eg top triangle is equilateral
	2


	B1 cao

B1 for reason

	
	(b)
	
	150
	2
	M1 
[image: image112.wmf]90

2

)

"

60

"

180

(

+

-


A1 ft from (a)(i) if x < 90°

SC:B1 for answer from “60” + 90 if x < 90°
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	No  
	Working
	Answer
	Mark
	Notes

	5
	(a)
	
[image: image113.wmf]1

2

3

4

´

-

´



[image: image114.wmf]2

12

-


	10
	3
	M1 for 3
[image: image115.wmf]´

4 (=12) or 1
[image: image116.wmf]´

2 or attempt to divide diagram up into rectangles 
M1 “12” – “2”

A1 cao

	
	(b)(i)
	
[image: image117.wmf]680

100

10

´

 or  680 ÷ 10

680 + 68
	748
	5
	M1 
[image: image118.wmf]100

10



 EMBED Equation.3  [image: image119.wmf]´

680 or 680
[image: image120.wmf]¸

10 or 68 seen

M1 (dep) 680 +”68”

(or M2 for 
[image: image121.wmf]10

.

1

680

´

)

A1 cao

	
	(ii)
	“748” ÷ 50  or  14.96
	15
	
	M1 for “748” 
[image: image122.wmf]¸

50 or 14.96; accept “748” rounded up or down to next 50 followed by ÷50

A1 ft from (b)(i) rounded up

SC B1 for 680 (seen) leading to 14 

	6
	(a)
	
[image: image123.wmf]3

5

5

2

-

´

+

´

 = 10 – 15 =
	-5
	2 
	M1 substitute e.g 2
[image: image124.wmf]´

5 and 5
[image: image125.wmf]´

-3 or 10 and -15

A1 cao

	
	(b)
	5
[image: image126.wmf]´

42  - 7

5
[image: image127.wmf]´

16 - 7
	73
	3
	M1 substitution e.g 5
[image: image128.wmf]´

42 -7; do not accept 542-7

M1 5
[image: image129.wmf]´

16 – 7 or 5
[image: image130.wmf]´

4
[image: image131.wmf]´

4-7 or 80 – 7 (NB 42 as 4×4)

A1 cao
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	No  
	Working
	Answer
	Mark
	Notes

	7
	
	    679

      28

  5432               or

13580

19012


[image: image132.wmf]
	        28

      679

      252

    1960

  16800

  19012
	190.12
	3
	M1 for an attempt to multiply the units and tens, or correct partitioning

M1 complete correct method (condone one arithmetic error)

A1 for 190.12 cao

OR

M1 for putting the numbers in a grid

M1 for multiplying out and addition (condone one error)

	
	
	
[image: image133]

 SHAPE  \* MERGEFORMAT 
[image: image134]or

6

7

9

1

1

    

         2

1

         4

1

        8

2

9

 4

       8

5

        6

7


[image: image135]2                   

8

0

1

2


	
	
	A1 answer shown with point

OR 

M1 for correct partitioning

M1 679
[image: image136.wmf]´

20 and 679
[image: image137.wmf]´

8 calculated oe (condone one error)

A1 cao



	8
	(a)
	
	Points plotted
	1
	B1 
[image: image138.wmf]±

1 full (2mm) square

	
	(b)
	
	positive
	1
	B1 cao

	
	(c)
	
	Line of best fit
	1
	B1 must pass through (42.5, 1.45), (42.5, 1.55) AND (67.5, 1.75), (67.5, 1.85)

	
	(d)
	
	approx 1.65
	1
	B1 ft from single line segment with positive gradient 
[image: image139.wmf]±

 1 full (2mm) square

	
	
	
	
	
	

	Paper 5523/03

	No  
	Working
	Answer
	Mark
	Notes

	9
	(a)
	eg 
[image: image140.wmf]500

2000

50

´


	200
	2
	M1 
[image: image141.wmf]500

2000

¸

 or 4 seen

A1 cao

	
	(b)
	eg 
[image: image142.wmf]500

750

400

´


	600
	2
	M1 
[image: image143.wmf]500

750

¸

 or 1.5 seen or 400 + 200

A1 cao



	10
	
	
	
[image: image144.wmf])

3

(

10

+

=

n

C


	3
	B3 for 
[image: image145.wmf])

3

(

10

+

=

n

C

oe such as 
[image: image146.wmf]=

C



 EMBED Equation.3  [image: image147.wmf]10

)

3

(

´

+

n


(B2 for correct RHS or 
[image: image148.wmf]10

3

´

+

=

n

C

, 
[image: image149.wmf]3

10

+

=

n

C

etc

B1 for C = some other linear expression in n or 
[image: image150.wmf]10

3

´

+

n

, 
[image: image151.wmf]3

10

+

n

 etc)

NB: C=n scores no marks

	11
	(a)
	
	p(p+6)
	2
	B2 for p(p+6) or p
[image: image152.wmf]´

(p+6)

(B1 for p(ap+b) where a,b are numbers or p+6 seen on it’s own, or part of an expression)



	
	(b)
	
[image: image153.wmf]28

7

4

2

-

+

-

x

x

x


	
[image: image154.wmf]28

3

2

-

+

x

x


	2
	M1 for 4 terms correct ignoring signs (e.g
[image: image155.wmf]28

,

7

,

4

,

2

x

x

x

) or 3 terms with correct signs (e.g 
[image: image156.wmf]28

,

7

,

4

,

2

-

-

x

x

x

)

A1 cao

	12
	
	
[image: image157]
	correct drawing
	2
	B2.  Condone hidden detail shown with solid lines, or missing lines on front face.

(B1 for :

one sketch correct with other sketches incorrect

cross-section correct with depth > 1 cube,

correct plan and side elevation)
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	No  
	Working
	Answer
	Mark
	Notes

	13
	
	
[image: image158.wmf]10

3

600

´

 or 
[image: image159.wmf]10

2

.

3

640

´


	20 to 21 
[image: image160.wmf]3

1


	2
	M1 For rounding at least two of the numbers to 1 sf, or for sight of 640, 3.2 or 640, 32 or 600, 32 or 30 seen

A1 for 20 to 21 
[image: image161.wmf]3

1

 

NB:  20.3125 scores M0 A0



	14
	(a)
	
	correct reflection
	2
	B2 (B1 reflection in line other than x=3)

	
	(b)
	
	reflection in 
[image: image162.wmf]x

y

=


	2
	B2 cao Accept the word “reflected”

(B1 any statement including the word  “reflection”)



	15
	(a)(i)
	
	
[image: image163.wmf]6

5


	1
	B1 accept 15125, 54+2

	
	(ii)
	
	
[image: image164.wmf]3

5


	1
	B1 accept 125, 59-6

	
	(b)
	
[image: image165.wmf]10

=

+

y

x

 and 
[image: image166.wmf]4

=

-

y

x


	x = 7

y = 3
	3
	M1 for either x + y = 10 or 
[image: image167.wmf]4

=

-

y

x


A2 for both values correct [(A1 for one value correct)

If M0, award B3 for both values correct or B2 for one value correct, otherwise B0]

SC B2 for  x = 3 and y = 7
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	No  
	Working
	Answer
	Mark
	Notes

	16
	(a)
	
[image: image168.wmf]2

2

3

5

+

=

-

x

x



[image: image169.wmf]x

x

3

2

2

5

+

=

-


	
[image: image170.wmf]5

3


	3
	B1 for 
[image: image171.wmf]2

2

+

x

 seen OR 
[image: image172.wmf]1

5

.

1

5

.

2

+

=

-

x

x


M1 for correct rearrangement of 4 terms

A1 for 
[image: image173.wmf]5

3

 oe

	
	(b)
	
	
[image: image174.wmf]2

,

1

,

0

,

1

,

2

,

3

-

-

-


	2
	B2 (B1 for 5 correct and not more than one incorrect integers)

	17
	
	
	question + response boxes oe
	2
	1st aspect: One question with time period (eg each night); ignore other questions.

2nd aspect: Response list (at least two), not overlapping.*

3rd aspect: Some mention of units (eg hours) in either question or responses

Award B2 for all three aspects, or B1 for just two aspects.

* 0-1, 2-3, 4-5 is OK, but 0-1, 1-2, 2-3 is not OK.
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	No  
	Working
	Answer
	Mark
	Notes

	18
	(a)
	
[image: image175.wmf]3

2



 EMBED Equation.3  [image: image176.wmf]´



 EMBED Equation.3  [image: image177.wmf]4

3

=
[image: image178.wmf]12

6


	
[image: image179.wmf]

 EMBED Equation.3  [image: image180.wmf]2

1


	2
	M1 for 
[image: image181.wmf]12

6

 or 
[image: image182.wmf]6

3

 or 
[image: image183.wmf]4

3

3

2

´

´


A1 accept 0.5

	
	(b)
	1+2+
[image: image184.wmf]12

8

+
[image: image185.wmf]12

9


	4
[image: image186.wmf]12

5


	3
	M1 for attempt to convert to fractions with common denominator e.g two fractions, denominator of 12

A1 correct conversion : 
[image: image187.wmf]12

8

 and 
[image: image188.wmf]12

9

, 

or 
[image: image189.wmf]12

20

 and 
[image: image190.wmf]12

33

seen (oe)

A1 cao for 
[image: image191.wmf]12

5

4


OR

attempts to convert to decimals: must use at least 2dp

M1 0.66+0.75 (or 1.66+2.75) or 0.67+0.75 etc

A1 4.41, 4.417, 4.416

A1 4.416 (recurring)

	19
	
	
[image: image192.wmf]8

6

2

2

1

´

´

´

 or 48


[image: image193.wmf]9

10

9

6

9

8

´

+

´

+

´

 

or 72 +54 + 90
	264

cm2
	4
	M1 attempt to find the area of one face; 

 
[image: image194.wmf]2

1



 EMBED Equation.3  [image: image195.wmf]´

6
[image: image196.wmf]´

8 or (8
[image: image197.wmf]´

9) or (6
[image: image198.wmf]´

9) or (10
[image: image199.wmf]´

9) or 72 or 54 or 90 or 24 

M1 all five faces with an intention to add

A1 cao numerical answer of 264

B1 (indep) cm2 with or without numerical answer
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	20
	
	
[image: image200.wmf]

[image: image201.wmf]

[image: image202.wmf]

	
[image: image203.wmf]d

ab

3

3

p

 
[image: image204.wmf]3

)

(

3

d

c

+

 
[image: image205.wmf]2

3

bc

p


	3
	B3 (B1 for each one correct)

Nb –B1 for each of the 4th,5th,6th tick



	21 
	(a)

(b)
	
[image: image206.wmf]1

2

.

0

3

.

0

=

+

+

+

x

x



[image: image207.wmf]200

3

.

0

´


	0.25

60
	2

2
	M1 for 
[image: image208.wmf]1

2

.

0

3

.

0

=

+

+

+

x

x

 oe, or 0.5 ÷ 2

A1 oe

M1 0.3 
[image: image209.wmf]´

 200

A1 cao Accept 60 out of 200 (in words)

SC B1 for 
[image: image210.wmf]200

60



	22
	(a)

(b)
	
	
[image: image211.wmf]8

 

(0)

    

2

   

4

)

12

(

-

-

-


points plotted accurately

points joined with smooth curve
	3

2
	B3 for all correct [(B1 for each one correct)

B1 
[image: image212.wmf]±

1 full (2mm) square ft table if at least B1 awarded (all 5 points plotted)

B1 ft for any smooth curve if previous B1 gained

NB: curve must pass within 1 full square of the points

	23
	
	
	
[image: image213.wmf]4

1

 on LH branch
	2
	B1

	
	
	
	
[image: image214.wmf]3

2

& 
[image: image215.wmf]3

1

 & 
[image: image216.wmf]3

2

 on RH branches
	
	B1



	24
	
	
	m=3

n=5
	2
	B1 for 3

B1 for 5

(B2 for 
[image: image217.wmf]5

2

3

´

 or 
[image: image218.wmf])

5

2

2

2

´

´

´


SC: award B1 only if m=5, n=3 or for 
[image: image219.wmf]5

8

´

 seen
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	25
	
	
[image: image220.wmf]2

1

1

5

-

-

-

-

= -2
	
[image: image221.wmf]5

2

+

-

=

x

y


	4
	M1 for clear attempt to find gradient eg fraction with 

-1,5 in numerator, 2,-1 in denominator

A1 for 
[image: image222.wmf]2

-


B2 ft for 
[image: image223.wmf]5

"

2

"

+

-

=

x

y

oe (eg y = 
[image: image224.wmf]3

6

-

x + 5)

(B1 for 
[image: image225.wmf]5

+

=

mx

y

 or , -2x+5 or 
[image: image226.wmf]c

x

y

+

-

=

"

2

"

)

	26
	(a)(i)
	
	150
	2
	B1 accept 150 or 210

	
	(ii)
	
	
	
	B1 for angle at the centre is twice the angle at the 

circumference

	
	(b)
	
[image: image227.wmf]"

150

"

90

90

360

-

-

-


	30
	3
	B1 identifies angle between radius and tangent 

as 
[image: image228.wmf]°

90

 (may be in working or on diagram)

M1 
[image: image229.wmf]"

150

"

90

90

360

-

-

-

o


A1 ft from (a)(i) excluding a negative answer

OR

B1 for 90

M1 for 
[image: image230.wmf])

"

2

150

"

90

180

(

2

-

-

´


A1 ft from (a)(i) excluding a negative answer

OR

B3 for 
[image: image231.wmf]-

180

(a)
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	No  
	Working
	Answer
	Mark
	Notes

	1
	(a)

(b)
	14.44 – 8.660254038
	5.77974(….)

6
	2

1
	M1 for 14.44 seen or 8.66(……) seen or 5.7 or 5.8 or better, rounded or truncated

A1 cao

B1 ft

	2
	
	15 ÷ 24 


	62.5
	2
	M1 for 15 ÷ 24 or 1500
[image: image232.wmf]¸

24 or sight of digits 625

A1 cao

	3
	(a)

(b)
	2.10
[image: image233.wmf]´

450

63÷2.10
	945

30
	2

2
	M1 for digits 210
[image: image234.wmf]´

450 or sight of digits 945

A1 cao

M1 for 63 ÷ digits 210

A1 cao

	4
	
	See diagram
	2(y + y)

2y + 2y
	2
	B1 for 2(y + y)

B1 for 2y + 2y
(Deduct B1 for each additional tick (>2) to min 0)

	5
	
	360o 
[image: image235.wmf]¸

18 (=20)

Sector angles: G= 60; S= 80; B=220;

Correct sectors labelled correctly

Use angle measurer
	Angles drawn, labelled
	4
	B4 for fully correct and labelled pie chart

(B3 for all angles correct or for a labelled pie chart with two angles correct)

(B2 for labelled pie chart with one correct angle drawn)

(B1 for 
[image: image236.wmf]18

360

¸

 or 20 seen or implied) 

	6
	(a)

(b)

(c)


	
	Correct plane

Correct net

Correct drawing


	2

2

2
	B2 for a correct plane defined by showing at least 2 lines.

(B1 for a line of symmetry on one face)

B2 cao

(B1 for 2 equilateral triangles joined appropriately to at least one rectangle or for 1 equilateral triangle joined appropriately to one of the three rectangles)

B1 for two extra sides of length 6 cm (± 2mm)

B1 for construction arcs 6cm from each of the ends of the given line

	7
	
	61 – 19 = 42

42 ÷ 3 = 14
	14
	2
	M1 for –19  or 42 seen or 3x + 19

A1 cao

	Paper 5523/04

	No  
	Working
	Answer
	Mark
	Notes

	8
	(a)

(b)

(c)
	
	15

15
	1

1

2
	B1 cao for 
[image: image237.wmf])

1

(

15

±


B1 cao for 
[image: image238.wmf])

4

.

0

(

15

±


B1 horiz. line from (2,20) to (3,20)

B1 line from (3,20) to (5,0) or horiz. translation of it

SC: B1 for any journey ending at (5,0)

	9
	(a)


	x+4+x+x+4+x

	4x+8


	2


	M1 for attempting to add 
[image: image239.wmf]x

x

x

x

,

4

,

,

4

+

+

 may be implied by 4x+a, a>0

A1 for 4x+8 or 4(x + 2)



	
	(b)
	4 x + 8 = 54

4 x = 46

x = 11.5

Length = “11.5” + 4
	15.5
	3
	M1 for “4x + 8” = 54

A1 cao for  11.5 seen

B1 ft for “11.5”+ 4

	10
	
	0.4 + 0.15

1 – 0.55
	0.45
	2
	M1 for 1 – sum

A1 for 0.45 oe 

SC: B1 for 0.81

	11
	(a)

(b)
	π
[image: image240.wmf]´

2.45


	3:1

7.7
	1

2
	B1 cao

M1 for π
[image: image241.wmf]´

2.45 (accept π as 3.1 or better)

A1 for 7.59 to 7.70

	12
	
	7
[image: image242.wmf]´

10000
	70000
	2
	M1 for 7
[image: image243.wmf]´

10000 or 7
[image: image244.wmf]´

100
[image: image245.wmf]´

100

A1 cao

	13
	
	5.40 ÷ 3 × 7
	12.60
	3
	M1 for 5.40 ÷ 3 or sight of 1.8

M1 (dep) for  “1.80” × 7

A1 for 12.6 or equivalent
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	14
	
	7.60 × [image: image246.wmf]100

5

.

17

 = 1.33

7.60 + 1.33 = 8.93

1650 × “8.93”


	£14734.50
	4
	M1 for 7.60 × 
[image: image247.wmf]100

5

.

17

 or 1.33 seen or 7.60 ×1.175 (oe)

(Award M1 for 10%, 5% and 2½% correctly calculated)

A1 for 8.93 or 893

M1 for 1650 × “8.93” or digits 147345 seen

A1 cao Accept 14734.5

OR

M1 for 
[image: image248.wmf]6

.

7

1650

´

 or 12540 seen

M1 for “12540”
[image: image249.wmf]100

5

.

17

´

 or 2194.5 seen or 


[image: image250.wmf]175

.

1

"

12540

"

´

 (oe)

(Award M1 for 10%, 5%, and 2½% correctly calculated)

M1 for “12540” + “2194.5” (dep on both previous M marks) or digits 147345 seen

A1 cao accept 14734.5
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	15
	
	285
[image: image251.wmf]´

1000/(60
[image: image252.wmf]´

60) = 
[image: image253.wmf]6

1

.

79

&



	
	3
	M2 for 285 
[image: image254.wmf]´

1000 
[image: image255.wmf]¸

60 
[image: image256.wmf]¸

60

or 80 
[image: image257.wmf]´

60 
[image: image258.wmf]´

60
[image: image259.wmf]¸

1000

or for a correct method to obtain two comparable values e.g   80 
[image: image260.wmf]´

60 
[image: image261.wmf]´

60 and 285
[image: image262.wmf]´

1000

(M1 for 285 
[image: image263.wmf]¸

 60
[image: image264.wmf]¸

60 or 0.079(….) seen

or 80
[image: image265.wmf]´

60
[image: image266.wmf]´

60 or 288000 seen

or for 285 
[image: image267.wmf]´

1000 or 285000 seen 

or 80
[image: image268.wmf]¸

1000 or 0.08 seen)

A1 for 288 or 79.(….) or for two correctly calculated comparable values e.g 288000 and 285000
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	(a)

(b)
	4x + 12 = 6

4x = -6

v – u = 5t

	-1.5


[image: image269.wmf]v

u

-

5


	3

2
	B1 for 4x + 12 or 
[image: image270.wmf]4

6

3

=

+

x


M1 for a correct re-arrangement of their 3 terms to isolate 4x or x 

A1 for 
[image: image271.wmf]5

.

1

-

 oe

M1 for isolating 
[image: image272.wmf]±

5t or 
[image: image273.wmf]±

t or for dividing through by 5

A1 oe
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	17
	
	3→15

4→48

3.1→17.3(91)

3.2→19.9(68)

3.3→22.7(37)

3.4→25.7(04)

3.5→28.8(75)

3.4→25.7(04)

3.3→22.7(37)

3.35→24.1(95375)
	3.3
	4
	B2 for trial between 3.3 and 3.4 inclusive

(B1 for trial between 3 and 4 inclusive)

B1 for different trial between 3.3 and 3.4 exclusive

B1 (dep on at least one previous B1) for 3.3 

NB trials should be evaluated to at least 1 dp truncated or rounded
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	(a)


	36
[image: image274.wmf]¸

(7+3+2)

“3” 
[image: image275.wmf]´

7


	21


	3


	M1 for 36
[image: image276.wmf]¸

(7+3+2) 

M1 (dep) for “3” 
[image: image277.wmf]´

7 or 3 or 2

A1 cao



	
	(b)
	51.5
[image: image278.wmf]´



 EMBED Equation.3  [image: image279.wmf]100

5

.

8

 = 4.3775

51.5 – 4.3775 = 47.1225

	47 or 47.1 or 47.12
	4


	M1 for 51.5 
[image: image280.wmf]´



 EMBED Equation.3  [image: image281.wmf]100

5

.

8

 or 4.37(75) seen

M1 (dep) for 51.5 – “4.37(75)” 

A1 for 47 or better

B1 (indep) for rounding their answer correctly to the nearest whole number or 1 or 2 d.p

OR

M1 for 
[image: image282.wmf]100

5

.

8

100

5

.

51

-

´


M1 for 
[image: image283.wmf]"

915

.

0

"

5

.

51

´

 or 0.515 
[image: image284.wmf]´

”91.5”

A1 for 47 or better

B1 (indep) for rounding their answer correct to the nearest whole number or 1 or 2 d.p 
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	19
	(a)

(b)

(c)
	122  + 162 = 400

√400 = 20

π 
[image: image285.wmf]´

102
	Angle in a semicircle

20

314
	1

3

3
	B1 oe

M1 for 122  + 162
M1 for 
[image: image286.wmf]256

144

+


A1 cao 

M1 for π 
[image: image287.wmf]´



 EMBED Equation.3  [image: image288.wmf]2

2

"

20

"

÷

ø

ö

ç

è

æ

 

M1 (indep) for correct order of evaluation of 
[image: image289.wmf]´

p

 r2 for any r 
A1 for 314 – 315 inclusive



	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	Paper 5523/04

	No  
	Working
	Answer
	Mark
	Notes

	20
	(a)


	(1
[image: image290.wmf]´

10)+(3
[image: image291.wmf]´

15)+(5
[image: image292.wmf]´

30)+(7
[image: image293.wmf]´

35)+

(9
[image: image294.wmf]´

25)+(11
[image: image295.wmf]´

5) = 730

“730”
[image: image296.wmf]¸

120 = 6.08333


	6.08


	4


	M1 for use of fx with x consistent within intervals (including end points)

M1 (dep) for use of midpoints

M1 (dep on 1st M1) for use of 
[image: image297.wmf]f

fx

å

å


A1  6.08 to 6.085

	
	(b)


	
	(10),25,55,90,115, 120
	1
	B1 for all correct

	
	(c)


	
	graph


	2


	B1 ft for 5 or 6 points plotted correctly 
[image: image298.wmf]±

1 full (2mm) square at the end of interval dep on sensible table (condone 1 addition error)

B1(dep) for points joined by curve or line segments provided no gradient is negative – ignore any part of graph outside range of their points.

(SC: B1 if 5 or 6 points plotted not at end but consistent within each interval and joined)
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	(d)
	
	72–74
	2
	M1 (ft dep on graph being cf) for reading from graph at 7 

A1 ft ±1 full (2 mm) square 

Or B2 for 
[image: image299.wmf]74

72

-




	21
	(a)

(b)

(c)

(d)


	
	a7

15x3y4


[image: image300.wmf]1

-

x


(x + 3)(x – 3)
	1

2

1

1
	B1 accept 
[image: image301.wmf]3

4

+

a


B2 cao

(B1 for two of 15, x3, y4 in a product)

B1 cao

B1 cao



	22
	
	80% = 220

220
[image: image302.wmf]¸

80
[image: image303.wmf]´

100
	275
	3
	M1 for recognising that 80% is equivalent to 220

M1 for 220
[image: image304.wmf]¸

80
[image: image305.wmf]´

100 oe

A1 cao
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	23
	
	
	x = 3

y = 0.5


	3
	M1 for coefficients of x or y the same followed by correct operation, condone one arithmetical error

M1 (dep) for substituting found value in one equation 

A1 cao

SC: B1 for one correct answer only if M’s not awarded

	24
	
	
	1.4 
[image: image306.wmf]´

1010

	2
	B2 for 1.4 
[image: image307.wmf]´

1010  or 
[image: image308.wmf]10

10

44

.

1

´


(B1 for 
[image: image309.wmf]9

10

4

.

14

´

or 14400,000,000 or 14000,000,000 or 
[image: image310.wmf]9

10

14

´

)



	25
	(a)

(b)
	tan x =
[image: image311.wmf]2

.

3

9

.

1


x = tan-1
[image: image312.wmf]÷

ø

ö

ç

è

æ

2

.

3

9

.

1

 = 30.7

90 + “30.7”
	30.7

121
	3

1
	M1 for tan x = 
[image: image313.wmf]1

9

3

2

.

.

 or tan 
[image: image314.wmf]1

9

3

2

.

.


M1 for tan-1 
[image: image315.wmf]÷

ø

ö

ç

è

æ

2

.

3

9

.

1


A1 for 30.6 – 30.7

B1 (indep) ft for 90 + “30.7” rounded to 3 or 4 s.f
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	26
	
	SF=
[image: image316.wmf]12

9



[image: image317.wmf]12

9



 EMBED Equation  [image: image318.wmf]´

6=8


	2
	2
	M1 for 
[image: image319.wmf]9

12

 or 
[image: image320.wmf]12

9

 or 1.33… seen or 0.75 seen or 8 seen

or 
[image: image321.wmf]9

6

or 
[image: image322.wmf]6

9

 or 0.66… or 1.5 or 
[image: image323.wmf]3

1

 or 3 oe seen

A1 cao
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	1
	(a)
	
[image: image324.wmf]28

7

4

2

-

+

-

x

x

x


	
[image: image325.wmf]28

3

2

-

+

x

x


	2
	M1 for 4 terms correct ignoring signs (e.g
[image: image326.wmf]28

,

7

,

4

,

2

x

x

x

) or 3 terms with correct signs (e.g 
[image: image327.wmf]28

,

7

,

4

,

2

-

-

x

x

x

)

A1 cao

	
	(b)
	
	
[image: image328.wmf]2

4

2

y

y

+


	2
	B2 cao

B1  for 
[image: image329.wmf]4

y

or 
[image: image330.wmf]2

2

y



	
	(c)
	
	p(p+6)
	2
	B2 for p(p+6) or p
[image: image331.wmf]´

(p+6)

(B1 for p(ap+b) where a,b are numbers or p+6 seen on it’s own, or part of an expression)

	
	(d)
	
	
[image: image332.wmf])

3

2

(

3

y

x

x

-


	2
	B2 (B1 for 
[image: image333.wmf])

3

2

(

3

2

xy

x

-

 or 
[image: image334.wmf])

9

6

(

y

x

x

-

 or 
[image: image335.wmf](...)

3

x

)

	2
	
	
	question + response boxes oe
	2
	1st aspect: One question with time period (eg each night); ignore other questions.

2nd aspect: Response list (at least two), not overlapping.*

3rd aspect: Some mention of units (eg hours) in either question or responses

Award B2 for all three aspects, or B1 for just two aspects.

* 0-1, 2-3, 4-5 is OK, but 0-1, 1-2, 2-3 is not OK.

	3
	(b)
	
	reflection in 
[image: image336.wmf]x

y

=


	2
	B2 cao accept the word “reflected”

(B1 any statement including the word  “reflection”)

	4
	(a)
	
[image: image337.wmf]2

2

3

5

+

=

-

x

x



[image: image338.wmf]x

x

3

2

2

5

+

=

-


	
[image: image339.wmf]5

3


	3
	B1 for 
[image: image340.wmf]2

2

+

x

 seen OR 
[image: image341.wmf]1

5

.

1

5

.

2

+

=

-

x

x


M1 for correct rearrangement of 4 terms

A1 for 
[image: image342.wmf]5

3

 oe

	
	(b)
	
	
[image: image343.wmf]2

,

1

,

0

,

1

,

2

,

3

-

-

-


	2
	B2 (B1 for 5 correct and not more than one incorrect integers)
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	5
	(a)
	
[image: image344.wmf]3

2



 EMBED Equation.3  [image: image345.wmf]´



 EMBED Equation.3  [image: image346.wmf]4

3

=
[image: image347.wmf]12

6


	
[image: image348.wmf]

 EMBED Equation.3  [image: image349.wmf]2

1


	2
	M1 for 
[image: image350.wmf]12

6

 or 
[image: image351.wmf]6

3

 or 
[image: image352.wmf]4

3

3

2

´

´


A1 accept 0.5

	
	(b)
	1+2+
[image: image353.wmf]12

8

+
[image: image354.wmf]12

9


	4
[image: image355.wmf]12

5


	2
	M1 for attempt to convert to fractions with common denominator e.g two fractions, denominator of 12

A1 correct conversion : 
[image: image356.wmf]12

8

 and 
[image: image357.wmf]12

9

, 

or 
[image: image358.wmf]12

20

 and 
[image: image359.wmf]12

33

seen (oe)

A1 cao for 
[image: image360.wmf]12

5

4


OR

attempts to convert to decimals: must use at least 2dp

M1 0.66+0.75 (or 1.66+2.75) or 0.67+0.75 etc

A1 4.41, 4.417, 4.416 or 0.41, 0.417, 0.416 or 0.42, 4.42

A1 4.416 (recurring)

	
	
	
	
	
	

	6
	(a)(i)
	
	
[image: image361.wmf]6

5


	1
	B1 accept 15625, 54+2

	
	(ii)
	
	
[image: image362.wmf]3

5


	1
	B1 accept 125, 59-6

	
	(b)
	
[image: image363.wmf]10

=

+

y

x

 and 
[image: image364.wmf]4

=

-

y

x


	x = 7

y = 3
	3
	M1 for either x + y = 10 or 
[image: image365.wmf]4

=

-

y

x


A2 for both values correct [(A1 for one value correct)

If M0, award B3 for both values correct or B2 for one value correct, otherwise B0]

SC B2 for  x = 3 or y = 7
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	7
	
	
[image: image366.wmf]8

6

2

2

1

´

´

´

 or 48


[image: image367.wmf]9

10

9

6

9

8

´

+

´

+

´

 

or 72 +54 + 90
	264

cm2
	4
	M1 attempt to find the area of one face; 

 
[image: image368.wmf]2

1



 EMBED Equation.3  [image: image369.wmf]´

6
[image: image370.wmf]´

8 or (8
[image: image371.wmf]´

9) or (6
[image: image372.wmf]´

9) or (10
[image: image373.wmf]´

9) or 72 or 54 or 90 or 24 or 48

M1 all five faces with an intention to add

A1 cao numerical answer of 264

B1 (indep) cm2 with or without numerical answer

	8
	
	
[image: image374.wmf]

[image: image375.wmf]

[image: image376.wmf]

	
[image: image377.wmf]d

ab

3

3

p

 
[image: image378.wmf]3

)

(

3

d

c

+

 
[image: image379.wmf]2

3

bc

p


	3
	B3 (B1 for each one correct)

Nb –B1 for each of the 4th,5th,6th tick



	9
	(a)

(b)
	
[image: image380.wmf]1

2

.

0

3

.

0

=

+

+

+

x

x



[image: image381.wmf]200

3

.

0

´


	0.25

60
	2

2
	M1 for 
[image: image382.wmf]1

2

.

0

3

.

0

=

+

+

+

x

x

 oe, or 0.5 ÷ 2

A1 oe

M1 0.3 
[image: image383.wmf]´

 200

A1 cao Accept 60 out of 200 (in words)

SC B1 for 
[image: image384.wmf]200

60



	10
	(a)

(b)
	
	
[image: image385.wmf]8

 

(0)

    

2

   

4

)

12

(

-

-

-


5 points plotted accurately

points joined with smooth curve
	3

2
	B3 for all correct [(B1 for each one correct)

B1 
[image: image386.wmf]±

1 full (2mm) square ft table if at least B1 awarded (all 5 points plotted)

B1 ft for any smooth curve if previous B1 gained

NB: curve must pass within 1 full square of the points

	11
	
	
	m=3

n=5
	2
	B1 for 3

B1 for 5

(B2 for 
[image: image387.wmf]5

2

3

´

 or 
[image: image388.wmf])

5

2

2

2

´

´

´


SC: award B1 only if m=3, n=3, for 
[image: image389.wmf]5

8

´

 seen
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	12
	
	
[image: image390.wmf]2

1

1

5

-

-

-

-

= -2
	
[image: image391.wmf]5

2

+

-

=

x

y


	4
	M1 for clear attempt to find gradient eg fraction with 

-1,5 in numerator, 2,-1 in denominator

A1 for 
[image: image392.wmf]2

-

 cao

B2 ft for 
[image: image393.wmf]5

"

2

"

+

-

=

x

y

oe (eg y = 
[image: image394.wmf]3

6

-

x + 5)

(B1 for 
[image: image395.wmf]5

+

=

mx

y

 or , -2x+5 or 
[image: image396.wmf]c

x

y

+

-

=

"

2

"

)

	13
	(a)
	
	
[image: image397.wmf]4

1

 on LH branch
	2
	B1 cao

	
	
	
	
[image: image398.wmf]3

2

& 
[image: image399.wmf]3

1

 & 
[image: image400.wmf]3

2

 on RH branches
	
	B1



	
	(b)
	
[image: image401.wmf]3

1

4

1

3

2

4

3

´

+

´

 = 
[image: image402.wmf]12

1

12

6

+



	
[image: image403.wmf]12

7


	3
	M1 for 
[image: image404.wmf]4

3



 EMBED Equation.3  [image: image405.wmf]3

2

´

 or 
[image: image406.wmf]4

1



 EMBED Equation.3  [image: image407.wmf]´



 EMBED Equation.3  [image: image408.wmf]3

1

 from their tree diagram

M1 for sum of two products

A1 for 
[image: image409.wmf]12

7

 oe

	
	(c)
	
[image: image410.wmf]4

21

´

=

n

 or 
[image: image411.wmf]4

1

6

1

:

 oe


[image: image412.wmf]84

6

1

´

 or 
[image: image413.wmf]3

2

21

´


	14
	3
	M1 for either 
[image: image414.wmf]3

1

 
[image: image415.wmf]´



 EMBED Equation.3  [image: image416.wmf]4

3

 
[image: image417.wmf]÷

ø

ö

ç

è

æ

=

4

1

 or 
[image: image418.wmf]3

2



 EMBED Equation.3  [image: image419.wmf]4

1

´



 EMBED Equation.3  [image: image420.wmf]÷

ø

ö

ç

è

æ

=

6

1

 from their tree diagram

M1 for 21
[image: image421.wmf]´

4 (=84) or 
[image: image422.wmf]3

21



 EMBED Equation.3  [image: image423.wmf]´

2

A1 for 14 cao

SC: B2 for 63 seen in fraction or ratio
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	14
	(a)(i)
	
	150
	2
	B1 accept 150 or 210

	
	(ii)
	
	
	
	B1 for angle at the centre is twice the angle at the 

circumference

	
	(b)
	
[image: image424.wmf]"

150

"

90

90

360

-

-

-

 or 180 ( "150"
	30


	3
	B1 identifies angle between radius and tangent 

as 
[image: image425.wmf]°

90

 (may be in working or on diagram)

M1 
[image: image426.wmf]"

150

"

90

90

360

-

-

-

o


A1 ft from (a)(i) excluding a negative answer

Or

B1 for 90

M1 for 
[image: image427.wmf])

"

2

150

"

90

180

(

2

-

-

´


A1 ft from (a)(i) excluding a negative answer

Or

B3 for 
[image: image428.wmf]-

180

(a)

SC: 180 – “210” can get B1 for 
[image: image429.wmf]°

90

and/or B1 for “cyclic quadrilateral”

	15
	(a)

(b)
	eg x = 0.3939… so 100x = 39.3939…

99x = 39

so 
[image: image430.wmf]33

13

99

39

=

=

x



	0.2727…


	1

3
	B1 for 2.27 recurring or 0.2727…. oe or 0.273

M1 for 
[image: image431.wmf]39

.

39

100

=

x

…

M1 dep for subtraction of both sides

A1 for 
[image: image432.wmf]33

13

 from correct proof

Alternative method

M1 for 13.000
[image: image433.wmf]¸

33

M1 for remainders 31 and 13

A1 for 0.39 recurring

SC:B1 for 
[image: image434.wmf]99

39
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	16
	(a)

(b)

(c)
	
[image: image435.wmf]2

kt

d

=



[image: image436.wmf]2

4

80

´

=

k



[image: image437.wmf]2

5

45

t

=



	
[image: image438.wmf]2

5

t

d

=


245

3


	3

1

2
	M1 for 
[image: image439.wmf]2

kt

d

=

or 
[image: image440.wmf]2

t

d

µ


M1 sub d=80 and t=4 into their equation 
A1 for 
[image: image441.wmf]2

5

t

d

=

oe  (cao)
B1 ft from (a) using “k”

M1 ft from (a) for substituting d=45 into their equation

A1 for 3 cao (condone inclusion of 
[image: image442.wmf]3

-

)

	17
	(a)(i) (ii)

(b)
	LHS = 
[image: image443.wmf]÷

÷

ø

ö

ç

ç

è

æ

+

-

-

4

)

64

16

(

100

2

x

x


        = 
[image: image444.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

+

4

16

36

2

x

x


RHS = 
[image: image445.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

+

-

4

18

2

36

2

x

x

x

= LHS
	(0, 9)

(8, 25)
	3

3
	B1 cao 

B1 for 
[image: image446.wmf]8

=

x

 cao

B1 for 
[image: image447.wmf]25

=

y

 cao

SC: B1 for (25, 8)

M1 for expansion of either set of brackets with at least 3 of 4 terms correct

M1 for common denominator of 4 or multiplying through by 4 or reducing each numerator to a single term

A1 for fully correct solution

Alternative method

M1 for 
[image: image448.wmf])

2

)

8
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)

8
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-

x

x


M1 for 
[image: image449.wmf])

2

)

8

(

5

2
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2

)

8
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5

2
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´

x

x


A1 for 
[image: image450.wmf]4

)

2
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(
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	18
	(a)

(b)


	
[image: image451.wmf]p

p

90

810

  or 9


[image: image452.wmf]9

  or 3

33  or  27 or 2700
	12


[image: image453.wmf]p

2700


	3

2
	M1 for 
[image: image454.wmf]p

p

90

810

  or 9 or 
[image: image455.wmf]9

1

 or 1:9 oe 

M1 for 
[image: image456.wmf]p

p

90

810

 or 
[image: image457.wmf]9

 or 3 or 
[image: image458.wmf]3

1

 or 
[image: image459.wmf]9

:
[image: image460.wmf]1

oe

A1 cao

SC:B1 for answer of 36

M1 for 
[image: image461.wmf]3

"

3

"

 or 27 or 
[image: image462.wmf](

)

9

3 : (
[image: image463.wmf]81

)3 oe or 
[image: image464.wmf]3

9

 or 2700(
A1 cao 

	19
	(a)(i)

(ii)

(iii)

(b)
	
[image: image465.wmf]3

2

3

2

64

1

64

=

-

 or 
[image: image466.wmf]1

2

3

2

)

4

(

64

-

-

=


√27 = 
[image: image467.wmf]3

9

´

 or 
[image: image468.wmf]27

 = 3√3  or √27 = 33/2


	1

8


[image: image469.wmf]16

1



[image: image470.wmf]2

5

oe


	1

1

2

2
	B1 cao

B1 cao

M1 for knowing negative power is a reciprocal or power of 
[image: image471.wmf]3

1



 EMBED Equation.3  [image: image472.wmf]root is a cube root

A1 cao for  
[image: image473.wmf]16

1


M1 for 
[image: image474.wmf]27

 = 
[image: image475.wmf]3

9

´

 or 
[image: image476.wmf]27

 = 33/2

A1 for 
[image: image477.wmf]2

5

oe   (cao)

Alternative method

M1 for 9
[image: image478.wmf]´

27 = 32n 

A1 for 
[image: image479.wmf]2

5

 oe   (cao)
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	20
	(a)(i) (ii)

(b)(i)

(ii)
	
	(90, 1)

(180, 0)

(45, 0)

(90, -3)
	2

2
	B1 cao could be indicated on diagram

B1 cao could be indicated on diagram

B1 cao could be indicated on diagram

B1 cao could be indicated on diagram

	21
	
	
[image: image480.wmf]3

2

)

2

(

3

4

3

1

x

h

x

p

p

=



[image: image481.wmf]3

2

8

4

x

h

x

´

=


	32x

	3
	M1 for substitution in correct formulae

M1 (dep.) for correct unsimplified  expression eg 
[image: image482.wmf]2

3

3

1

)

2

(

3

4

x

x

h

p

p

=

oe or 
[image: image483.wmf]x

h

8

=

oe

A1 for 32x cao 

	22
	(a)
	
[image: image484.wmf](

)

OM

=

 a + 2b    
[image: image485.wmf](

)

3

ON

=

a  or  
[image: image486.wmf]6

2

a


[image: image487.wmf](

)

MN

=

 (a
[image: image488.wmf]2

-

b +3a
	2a ( 2b
	2
	B2

(B1 for either 
[image: image489.wmf]OM

 or 
[image: image490.wmf]ON

 or (a (2b + 3a
SC: B1 for 2b (2a

	
	(b)
	
[image: image491.wmf](

)

OX

=

 2a + b    
[image: image492.wmf](

)

OY

=

b + 4a
	
[image: image493.wmf]2

=

XY

a
	2
	B1 for either  
[image: image494.wmf]OX

 or 
[image: image495.wmf]OY

 or (½ 
[image: image496.wmf]QR

)

	
	
	(½ 
[image: image497.wmf]QR

=) 2a ( b or (½ 
[image: image498.wmf]RQ

=) b ( 2a
	(hence parallel)
	
	B1 for 
[image: image499.wmf]XY

=

2a  or  
[image: image500.wmf]YX

=

(2a
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	1
	(a)
	v – u = 5t


	
[image: image501.wmf]v

u

-

5


	2
	M1 for isolating 
[image: image502.wmf]±

5t or 
[image: image503.wmf]±

t or for dividing through by 5

A1 oe

	
	(b)
	x – 3 = 5x – 25

22 = 4x
	
[image: image504.wmf]2

1

5


	3


	M1 for x – 3= 
[image: image505.wmf])

5

(

5

-

x

 or 
[image: image506.wmf]5

5

3

5

-

=

-

x

x


M1 for isolating terms in x correctly from 
[image: image507.wmf]d

cx

b

ax

+

=

+


A1 cao accept 
[image: image508.wmf]2

1

5

, 
[image: image509.wmf]2

11

, 5.5

	2
	(a)


	36
[image: image510.wmf]¸

(7+3+2)

“3” 
[image: image511.wmf]´

7


	21


	3


	M1 for 36
[image: image512.wmf]¸

(7+3+2) 

M1 (dep) for “3” 
[image: image513.wmf]´

7 or 3 or 2

A1 cao



	
	(b)
	51.5
[image: image514.wmf]´



 EMBED Equation.3  [image: image515.wmf]100

5

.

8

 = 4.3775

51.5 – 4.3775 = 47.1225

	47 or 47.1 or 47.12
	4


	M1 for 51.5 
[image: image516.wmf]´



 EMBED Equation.3  [image: image517.wmf]100

5

.

8

 or 4.37(75) seen

M1 (dep) for 51.5 – “4.37(75)” 

A1 for 47 or better

B1 (indep) for rounding their answer correctly to the nearest whole number or 1 or 2 d.p

OR

M1 for 
[image: image518.wmf]100

5

.

8

100

5

.

51

-

´


M1 for 
[image: image519.wmf]"

915

.

0

"

5

.

51

´

 or 0.515 
[image: image520.wmf]´

”91.5”

A1 for 47 or better

B1 (indep) for rounding their answer correct to the nearest whole number or 1 or 2 d.p 
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	3
	
	3→15

4→48

3.1→17.3(91)

3.2→19.9(68)

3.3→22.7(37)

3.4→25.7(04)

3.5→28.8(75)

3.4→25.7(04)

3.3→22.7(37)

3.35→24.1(95375)
	3.3
	4
	B2 for trial between 3.3 and 3.4 inclusive

(B1 for trial between 3 and 4 inclusive)

B1 for different trial between 3.3 and 3.4 exclusive

B1 (dep on at least one previous B1) for 3.3 

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



	4
	(a)


	
	Angle in a semicircle


	1


	B1 oe



	
	(b)


	122  + 162 = 400

√400 = 20


	20
	3


	M1 for 122  + 162
M1 for 
[image: image521.wmf]256

144

+


A1 cao 



	
	(c)
	π 
[image: image522.wmf]´

102
	314
	3
	M1 for π 
[image: image523.wmf]´



 EMBED Equation.3  [image: image524.wmf]2

2

"

20

"

÷

ø

ö

ç

è

æ

 

M1 (indep) for correct order of evaluation of 
[image: image525.wmf]´

p

 r2 for any r 
A1 for 314 – 315 inclusive



	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	Paper 5525/06

	No  
	Working
	Answer
	Mark
	Notes

	5
	(a)


	(1
[image: image526.wmf]´

10)+(3
[image: image527.wmf]´

15)+(5
[image: image528.wmf]´

30)+(7
[image: image529.wmf]´

35)+

(9
[image: image530.wmf]´

25)+(11
[image: image531.wmf]´

5) = 730

“730”
[image: image532.wmf]¸

120 = 6.08333


	6.08


	4


	M1 for use of fx with x consistent within intervals (including end points)

M1 (dep) for use of midpoints

M1 (dep on 1st M1) for use of 
[image: image533.wmf]f

fx

å

å


A1  6.08 to 6.085

	
	(b)
	
	(10),25,55,90,

115,120


	1
	B1 for all correct



	
	(c)
	
	graph


	2
	B1 ft for 5 or 6 points plotted correctly 
[image: image534.wmf]±

1 full (2mm) square at the end of interval dep on sensible table (condone 1 addition error)

B1(dep) for points joined by curve or line segments provided no gradient is negative – ignore any part of graph outside range of their points.

(SC: B1 if 5 or 6 points plotted not at end but consistent within each interval and joined)

	
	(d)
	
	72 – 74
	2
	M1 (ft dep on graph being cf) for reading from graph at 7 

A1 ft ±1 full (2 mm) square 

Or B2 for 
[image: image535.wmf]74

72

-
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	6
	(a)


	
	a7

	1


	B1 accept 
[image: image536.wmf]3

4

+

a




	
	(b)


	
	15x3y4


	2


	B2 cao

(B1 for two of 15, x3, y4 in a product)



	
	(c)


	
	
[image: image537.wmf]1

-

x


	1


	B1 cao



	
	(d)
	
	(a + 3b)(a - 3b)


	2
	B2 for (a + 3b)(a - 3b)

(B1 for (a 
[image: image538.wmf]±

3b)(a 
[image: image539.wmf]±

3b)



	7
	
	80% = 220

220
[image: image540.wmf]¸

80
[image: image541.wmf]´

100
	275
	3
	M1 for recognising that 80% is equivalent to 220

M1 for 220
[image: image542.wmf]¸

80
[image: image543.wmf]´

100 oe

A1 cao



	8


	
	
	x = 3

y = 0.5


	3
	M1 for coefficients of x or y the same followed by correct operation, condone one arithmetical error

M1 (dep) for substituting found value in one equation 

A1 cao

SC: B1 for one correct answer only if Ms not awarded

	9
	
	
	1.4 
[image: image544.wmf]´

1010

	2
	B2 for 1.4 
[image: image545.wmf]´

1010  or 
[image: image546.wmf]10

10

44

.

1

´


(B1 for 
[image: image547.wmf]9

10

4

.

14

´

or 14400,000,000 or 14000,000,000 or 
[image: image548.wmf]9

10

14

´

)
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	10
	(a)


	tan x =
[image: image549.wmf]2

.

3

9

.

1


x = tan-1
[image: image550.wmf]÷

ø

ö

ç

è

æ

2

.

3

9

.

1

 = 30.7


	30.7


	3


	M1 for tan x = 
[image: image551.wmf]1

9

3

2

.

.

 or tan 
[image: image552.wmf]1

9

3

2

.

.


M1 for tan-1 
[image: image553.wmf]÷

ø

ö

ç

è

æ

2

.

3

9

.

1


A1 for 30.6 – 30.7



	
	(b)
	90 + “30.7”
	121
	1
	B1 (indep) ft for 90 + “30.7” rounded to 3 or 4 s.f



	11
	(a)
	SF=
[image: image554.wmf]12

9



[image: image555.wmf]12

9



 EMBED Equation  [image: image556.wmf]´

6=8


	2
	2
	M1 for 
[image: image557.wmf]9

12

 or 
[image: image558.wmf]12

9

 or 1.33… seen or 0.75 seen or 8 seen

or 
[image: image559.wmf]9

6

or 
[image: image560.wmf]6

9

 or 0.66… or 1.5 or 
[image: image561.wmf]3

1

 or 3 oe seen

A1 cao

	
	(b)
	SF = 
[image: image562.wmf]12

9

, 
[image: image563.wmf]12

9

 
[image: image564.wmf]´

 7 = 5.25


	5.25
	2
	M1 for 
[image: image565.wmf]7

BE

 = 
[image: image566.wmf]12

9

 oe

A1 cao
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	12
	(a)
	84 = 6.7
[image: image567.wmf]p

+ 2 × 6.7 + 2a

2a + 13.4 = 62.95….

or 2a + 34.44 = 84
	24.8
	3
	M1 for substituting correctly, 
[image: image568.wmf]p

may be left 

M1 for correct rearrangement as far as 
[image: image569.wmf]±



 EMBED Equation.3  [image: image570.wmf]a

2


A1 for 
[image: image571.wmf]8

.

24

7

.

24

-



	
	(b)
	P = πr + 2r+2a

P – 2a = πr +2r

P – 2a = (π + 2)r 
	
[image: image572.wmf]P

a

-

+

2

2

p


	3
	M1 subtracting 2a from each side

M1 for factorising to get 
[image: image573.wmf])

2

(

+

p

r

A1 for 
[image: image574.wmf]P

a

-

+

2

2

p

 oe

S.C 
[image: image575.wmf]14

.

5

2

a

p

-

 oe is M1 M1 A0

	13
	
	Area 
[image: image576.wmf]D

ABC = ½
[image: image577.wmf]´

14
[image: image578.wmf]´

8
[image: image579.wmf]´

sin106 (= 53.8)


	53.8
	3
	M1 for ½
[image: image580.wmf]´

14
[image: image581.wmf]´

8
[image: image582.wmf]´

sin106

M1 (dep) for 56
[image: image583.wmf]´

 0.961(26..) or 107.6…

A1 53.8
[image: image584.wmf]9

.

53

-

 

SC 107.6 is B2

	14
	(a)

(b)
	500 x 1.04520  = 1205.857…….

	4.5

1205.86


	1

2
	B1 cao

M1 for 
[image: image585.wmf]20

045

.

1

500

´


A1 for 
[image: image586.wmf]1206

85

.

1205

-


(SC:B1 for 
[image: image587.wmf]706

85

.

705

-

 no working)
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	15
	(a)
	6x2 + 11x – 10 + 6x –4 = 25

6x2 + 17x – 39 = 0
	
	3
	M1 for an expression for the area involving either


[image: image588.wmf])

2

3

(

2

)

5

2

)(

2

3

(

-

+

+

-

x

x

x


or 
[image: image589.wmf])

7

)(

2

3

(

)

2

3

(

3

x

x

x

x

-

-

+

-


or 
[image: image590.wmf])

7

(

2

)

5

2

(

3

x

x

x

-

-

+


or (3x – 2)2  + 2(3x – 2) + 
[image: image591.wmf])

7

)(

2

3

(

x

x

-

-


where in each case at least one of 2 or 3 product terms must be correct

M1 (indep) for one correct expansion involving 
[image: image592.wmf]2

x

 

A1 for simplification to final answer
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	15
	(b)(i)
	
[image: image593.wmf]6

2

)

39

(

6

4

17

17

2

´

-

´

´

-

±

-

=

x



[image: image594.wmf]12

936

289

17

+

±

-

=



[image: image595.wmf]12

18

+

=

x

 or 
[image: image596.wmf]33

.

4

-


x2 + 
[image: image597.wmf]6

17

x – 
[image: image598.wmf]6

39

 = 0


[image: image599.wmf]0

6

39

12

17
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17

2

2

=

-

÷

ø

ö

ç

è
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[image: image600.wmf]6
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	1.5, 
[image: image601.wmf]3

13

-



	4
	M1 for 
[image: image602.wmf]6

2

)

39

(

6

4

17

17

2

´

-

´

´

-

±

-

=

x

  up to signs in b & c

M1 for 
[image: image603.wmf]12

1225

17

±

-

=

x


A1 
[image: image604.wmf]5

.

1

=

x

 or 
[image: image605.wmf]33

.

4

-

, or better

OR

M2 for  
[image: image606.wmf])

3

2

)(

13

3

(

-

+

x

x


(M1 for 
[image: image607.wmf])

2

)(

3

(

b

x

a

x

±

±

 with ab = ±39

A1 x = 1.5 or – 4.33, or better

OR

M1 for 
[image: image608.wmf]seen
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2
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+


M1
[image: image609.wmf]6
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A1 x = 1.5 or – 4.33, or better

SC:M1 for answer “1.5” with no working or T & I

	
	(ii)
	
	8
	
	B1 cao length = 8
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	16
	(a)
	P(win) = 
[image: image610.wmf])
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8

(

5

1

5

2

5

3

5
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=

´

+

´


	
[image: image611.wmf]25

8


	3
	M1 for 
[image: image612.wmf]5

3

5

2

´

 or 
[image: image613.wmf]5

1

5

2

´

 or for clearly identifying in P(R) 
[image: image614.wmf]´

P(R) + P(B) 
[image: image615.wmf]´

 P(B)

M1 for P(win) = “
[image: image616.wmf]"

"

"

"

"

"

"

"

5

1

5

2

5

3

5

2

´

+

´


A1 for 
[image: image617.wmf]25

8

, oe

	
	(b)
	
[image: image618.wmf]25

8

 
[image: image619.wmf]´

100 (=32)

100 
[image: image620.wmf]´

20 – “32” 
[image: image621.wmf]´

50
	£4
	2
	M1 for 
[image: image622.wmf]50

)

100

25

8

(
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´
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 or × 0.5

A1 cao
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	17
	
	Lower bound of 1200 is 1150

Upper bound of 60 is 65

1150
[image: image623.wmf]¸

65
	17
	4
	B1 for 1150 or 1250 seen

B1 for 65 or 55 seen 

M1 (Lower bound of load) 
[image: image624.wmf]¸

 (Upper bound of weight)

Where 1150 
[image: image625.wmf]£

 LB load < 1200 and

          60 < UB Weight 
[image: image626.wmf]£

 65 

A1 for 17 requires fully correct working

OR

B1 for 1150 or 1250 seen

B1 for 65 or 55 seen 

M1 (upper bound of load) 
[image: image627.wmf]¸

(lower bound of weight)

Where 1200 ‹ UB load ≤ 1250 and 55 
[image: image628.wmf]£

 LB weight < 60

A1 for 22 requires fully correct working

OR

M2 1200
[image: image629.wmf]¸

55

A1 21.8

A1 21 requires fully correct working 

OR

M2 1200
[image: image630.wmf]¸

65

A1 18.4(6)

A1 18 requires fully correct working



	18
	(a)
	
[image: image631.wmf]8

4

4

3

y

x


	
[image: image632.wmf]8

4

81

y

x


	2
	B2 for 
[image: image633.wmf]8

4

81

y

x


(B1 for 2 of 81, 
[image: image634.wmf]4

x

, 
[image: image635.wmf]8

y
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	(b)
	
[image: image636.wmf]x
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[image: image637.wmf]

 EMBED Equation.3  [image: image638.wmf]5
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	3
	B1 for 
[image: image639.wmf]x

x
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B1 for 
[image: image640.wmf](
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-

-

5

3


B1 cao
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	19
	(a)

(b)


	62 – 22 = 32

                    V                      

                     V        


                  x

         A                      D

DVA = 2
[image: image641.wmf]´

 sin-1(
[image: image642.wmf]6

2

)

OR


[image: image643.wmf]6

6

2

16

6

6

cos

2

2

´

´

-

+

=

DVA


                
[image: image644.wmf]72

56

=


      
[image: image645.wmf]94

.
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	(c)
	AC2 = 22 + 22 - 2
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2
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2
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cos120o
AC = 
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AN = 2 
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sin 60 = 
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VN = 
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[image: image659.wmf]6

6

12

2

6

6

2

2

+

-

´

´


cos AVC = 
[image: image660.wmf]60

72


OR

AVC = 2 
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 sin -1
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,  using AN

OR

AVC = 2
[image: image663.wmf]´

cos-1
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33

, using VN
	33.6
	4
	M1 for any valid method for AC or AN or VN where N is the midpoint of AC

A1 for AC2 = 12 or AC = 
[image: image665.wmf]12

(= 3.46…) or AN = 
[image: image666.wmf]3

 (=1.73…)or VN = 
[image: image667.wmf]33

 (=5.74…)

M1 (indep) for correct method to find angle AVC
A1 33.55 – 33.6
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	(a)
	Graph translated 1 unit to the right passing through the points (-1,0), (1,2) and (2,0) 
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	M1 for translation of 
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A1 for right through the 3 points, 
[image: image670.wmf]±



 EMBED Equation.3  [image: image671.wmf]4

1

sq

	
	(b)
	Graph stretched 2 units parallel to y-axis; passing through the points (-2,0), (0,4) and (1,0)
	
	2
	M1 for graph stretched parallel to the y-axis by scale factor 2

A1 through all 3 points; 
[image: image672.wmf]±



 EMBED Equation.3  [image: image673.wmf]4

1

sq not on grid at x = 2
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