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NOTES ON MARKING PRINCIPLES

NOTES ON MARKING PRINCIPLES

1
Three types of mark are available
M marks - awarded for correct working seen or implied.
A marks - 
conditional accuracy marks which are awarded for accurate working following the award of M marks.
B marks - unconditional accuracy marks (independent of M).

2
Abbreviations


cao - correct answer only.


ft - follow through.

· Denotes a “follow through” answer.


SC - special case.


isw - ignore subsequent working.
oe - or equivalent (and appropriate).



NB: a candidate cannot benefit from both isw and ft.

3
If no working shown, then


correct answers normally score full marks


incorrect (even though nearly correct) answers score no marks.

4
Marking instructions

Misread loses A marks (and sometimes B marks) on that part but ft can be allowed on subsequent parts. M marks can still be earned.  If in doubt contact your team leader.


If there is a wrong answer in the answer space DO CHECK the working in the body of the script.

· If it is clear from working that the “correct” answer has been obtained from incorrect working, award no marks. If in doubt contact your team leader.

· If there is a wrong answer in the answer space DO CHECK the working in the body of the script.

· If it is clear from working that the “correct” answer has been obtained from incorrect working, award no marks. If in doubt contact your team leader.

5
Style of marking


Answer correct: tick and write part mark in margin NEXT TO BRACKETED MARK.

Answer incorrect: cross, but show M, A or B marks if any earned in body of script and transfer the total of these to the margin next to the bracket mark.

Total for each double page at bottom right page (except for back if used), FINAL TOTAL IN RELEVANT BOX ON FRONT COVER.


Nought in margin for fully incorrect question or page AND FOR NO ATTEMPT.

Where no attempt has been made a line should be put in the answer space and zero in the margin next to the bracketed mark

CHOICE OF METHOD – No marks unless one answer is in answer space – then mark that.


CROSSED OUT WORK - if not replaced this should be marked (if legible).


There must always be a mark next to bracketed mark in the margin/

6 Follow Through Marks
Follow throughs are guided by two principles:

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

(b) Follow throughs 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.

7 Probability
Probability answers must be given as fractions, percentages or decimals. If a candidate gives a decimal equivalent to a probability, this should be written to at least two decimal places (unless tenths).
Incorrect notation should lose the accuracy marks, but be awarded any implied method marks.

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.

MARK SCHEME 5503

Number
Working
Answer
Mark
Notes

1


(a)

(b)


41, 43, 47

1000
2

1
B2 3( & 0(
(B1 for 2( & ≤ 1()

B1 cao

2




3
B3 for correct triangle and arcs (see overlay)

(B2 for correct triangle with no/incorrect arcs OR for 2 correct sides and arcs)

(B1 for 2 correct sides)

3

  504   or    104

1680        2080

3
M1 for complete correct method with relative place value correct, condone 1 arithmetical error




21.84

A2 cao






(A1 for digits 2184 seen or ft if M1 awarded)



4
(a)


[image: image2.wmf]22

5


1
B1 cao


(b)


[image: image3.wmf]22

7


1
B1 ft ( f used in (a) provided ( = 22 ( 2


(c)


[image: image4.wmf]22

9


1
B1 ft ( f used in (a) provided ( = 22 ( 2

5
(a)

[image: image5.wmf]840

100

60

´


504
2
M1 e.g. for 
[image: image6.wmf]840

100

60

´


A1 cao


(b)

[image: image7.wmf]6

480

¸


80
2
M1 for 
[image: image8.wmf]6

480

¸

oe

A1 cao


(c)
10% = 68, 20% = 136 or


[image: image9.wmf]40

100

 oe seen
680
2
M1 for 10% = 68, 20% = 136 or 
[image: image10.wmf]40

100

 oe seen

A1 cao

6
(a)

12, 17
1
B1 cao


(b)

[image: image11.wmf]5

)

10

or 

 

9

(

7

´

+


52
2
M1 for correct method to find the 10th or 11th term, condone one arithmetical error.

A1 cao


(c)


[image: image12.wmf]2

5

+

n


2
B2 for 
[image: image13.wmf]2

5

+

n

oe

(B1 for 
[image: image14.wmf]n

5

 seen)

Number
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Notes


7
(a)

[image: image15.wmf]2

4

5

3
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´


7
2
M1 for 
[image: image16.wmf]2

4

5

3

-

´

+

´


A1 cao



(b)

[image: image17.wmf]3
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4
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3

4
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x
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3
M1 for 
[image: image18.wmf]11

3

4
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M1 for 
[image: image19.wmf]3
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[image: image20.wmf]2

1

3

oe

A1 for 
[image: image21.wmf]2

1

3

oe


(c)


[image: image22.wmf]21

7
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1
B1 cao


(d)


[image: image23.wmf])

5
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2
B2 cao

[B1 for 
[image: image24.wmf])
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8
(a)

[image: image25.wmf]5

3

20

¸

´

 oe
12
2
M1 for 
[image: image26.wmf]5

3

20

¸

´

oe

A1 cao


(b)

[image: image27.wmf]70

or 

 

5

350

¸


280
2
M1 for 
[image: image28.wmf]70

or 

 

5

350

¸

seen

A1 cao

9

Splits up shape e.g. into rectangle and triangle
102
4
M1 for splitting up shape



9 ( 8 or 72


M1  (indep)  for a correct method to find area of one part, e.g 9 ( 8 or 72
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M1 for a correct method to find area of other part (s), e.g. 
[image: image30.wmf]30
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A1 cao
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10


(a)
e.g. 
[image: image31.wmf]1

5

5

15

3

30

2

60

2

120

2



[image: image32.wmf]5

3

2
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´

´


3
M2 for a full systematic method of at least 4 divisions by prime numbers oe factor trees, condone one calculation error.

(M1 for 120 written as either 2 ( 60 or 3 ( 40 or 5 ( 24 or equivalent division or a full process with 2 calculation errors)

A1 for 
[image: image33.wmf]5
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 (accept 
[image: image34.wmf]5
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(b)
e.g.
150 = 
[image: image35.wmf]2

5
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LCM = 
[image: image36.wmf]2
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2
B2 cao

(B1 for either a multiple of 600 or  numerical expression equal to 600)
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Working
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Notes

11 
(a) (i) 
30 (15

450
3
M1 for 30 ( 15

A1 cao

           (ii)

9

A1 ft from “450”

(b)


[image: image37.wmf]50

A


2
B2 
[image: image38.wmf]50

A

 oe

(B1 for 50n seen)



(c)
80% = 520
650
3
M1 for (100 – 20)% = 520




[image: image39.wmf]100

80

520

´




M1 Dep for 
[image: image40.wmf]100

"

80

"

520

´


A1 cao

12

Key 17 | 8
14 | 7 7 7 8

15 | 1 2 3 5 8 8 

16 | 4 5 6 6 7

17 | 1 2 8

18 | 9 9 

means 178 (mm)
3
B1 stem correct

B1 for accurate unordered leaves (condone 1 error or omission)

B1 for key and ordered and leaves all correct

13

8 ( 1000000
8000000


2
M1 for 100(100(100

A1 cao

Number
Working
Answer
Mark
Notes

14
(a)

[image: image41.wmf]40

15

40
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+



2
M1 for 
[image: image42.wmf]40

15

40

16

+

 correctly writing both fractions to a common denominator.    
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A1 for 
[image: image44.wmf]40

31

 oe


(b)

[image: image45.wmf]4
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3
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-



[image: image46.wmf]12

11

2


3
M1 for correctly decomposing into non mixed numbers





Or 5-2 & 
[image: image47.wmf]4

3
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 oe


M1 ft for correct method to write all fractions to a common denominator




[image: image48.wmf]12

9

12
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or 

 

12

33

12

68

-

-

 oe


A1 for 
[image: image49.wmf]12

35

oe single fraction or mixed number

SC: B3 for 2.916

(B1 for 5.6 ( 2.75 oe decimals)

15
(i)

(ii)


[image: image50.wmf]5

9

x

p


2
B1 cao          

B1 cao

1 6
(a)
44800 ( 5
8960
2
M1 for 44800 ( 5

A1 cao


(b)
7130 ( 5
35650
2
M1 for 7130 ( 5

A1 cao

17


[image: image51.wmf]300

20

7

´


105
3
M1 for either 
[image: image52.wmf]20

7

oe or 
[image: image53.wmf]20

300

 oe (condone slip in 
[image: image54.wmf]å

f

)






M1 for 
[image: image55.wmf]300

20

7

´

 oe (condone slip in 
[image: image56.wmf]å

f

) OR 
[image: image57.wmf]300

105

seen

A1 cao

Number
Working
Answer
Mark
Notes

18


(a)

[image: image58.wmf]200

125



[image: image59.wmf]8

5


2
M1 for 
[image: image60.wmf]200

125


A1 cao


(b)

[image: image61.wmf]1
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3
M1 
[image: image62.wmf]r

 =1 stated or used
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M1 dep 
[image: image64.wmf]200
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 oe

A1 cao
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[image: image65.wmf]H
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M1 for  (AHC=) 90 + 72 (=162) accept x marked as 72 and CHS as 90 or symbol

M1 dep for 
[image: image66.wmf](
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A1 cao
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ALTn Draws line from A parallel to HC

M1 for z =w and y + z = 90 – 72 (=18)

M1 dep for y (or z) = 
[image: image68.wmf]2
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3
B3 B1 ( 3 (deduct B1 for each additional expression (>3) to min 0)








21
(a)
 
5, 23, 35, 39, 40
1
B1 for all correct


(b)
(175,5) (180,23) (185,35) (190,39) (195,40) 
Points correct
2
B1 ft for at least 4 of 5 pts plotted correctly ( ( ½ sq) at ends of interval dep on sensible table




curve or line segments

B1 ft (dep on previous B1) for pts joined by curve/line segments provided no gradient is negative.

(SC:B1 if 4 or 5 pts plotted not at ends but consistently within each interval and joined)


(c)

(179
1
B1 ft from cf  graph using cf = 20 or 20.5 

Number
Working
Answer
Mark
Notes

22
(a)
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4
B1 for 
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 or for any correct unsimplified form for the area
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M1 for at least 3 terms correct in expansion of the form 
[image: image73.wmf](
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or (2x + a)(x + b)




[image: image74.wmf]20

4

5

2

-

+

-

x

x

x




A1 for area = 
[image: image75.wmf]20

4
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x

or better
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A1 for 
[image: image77.wmf])

0

(
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2
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-

-

x
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obtained convincingly

(b)
(i) 

[image: image78.wmf](
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4
M1 for 
[image: image79.wmf](

)

(

)
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x

x

 or correct substitution into quadratic formula (condone sign errors)



8, -7

A2 cao (B1 for either  
[image: image80.wmf]8

7

=

-

=

x

or

x

)

(ii)

3

B1 cao (the only value)

23             (a)
Angle in a semi circle (is a right angle)
90
2
B1 cao

B1 for a valid reason


(b)
Angles in the same segment (are equal)
56
2
B1 cao

B1 for reason


(c)
Angle at the centre is twice the angle at the circumference
112
2
B1 cao

B1 for reason

MARK SCHEME 5504

Number
Working
Answer
Mark
Notes

1
200 ÷ 900 ( 360 = 
80°

116°

104°

60°
4
M1 for evidence of correct method (e.g. one angle correct)

B2 all angles correctly drawn 
[image: image81.wmf]±

2°

 (B1 for 2 angles correctly drawn or all angles correctly calculated)

B1 for labels (not just angles) dep on at least one sector of 4 correct.

2
28 ÷ 5 ( 8    28 ( 0.625    28 ( 1.6
44.8
2
M1 for attempt to find 
[image: image82.wmf]5

8

 of 28

A1 cao

3
575 ÷ 5 ( 2 = 230

1200 – 575 = 625

625 ÷ 5 ( 3 = 375

375 + 230 =
605
3
M1 for 575 ÷ 5 ( 2 (= 230) oe

M1 for “625” ÷ 5 ( 3 (= 375) oe with “625” from subtraction 

A1 cao

4 (a)

   (b)

   (c)

4x

x + 3

4(x + 3) or

4x + 12
1

1

1
B1 cao accept 4 ( x
B1 cao accept x ( 3

B1 cao  4 (x + 3)

5 (a)

  (b)

10

14
1

1
B1 cao accept 8 - 12

B1 cao accept 12 - 16

6 (a)  

   
7x = 56
8


2
M1 for 7x = 56, 7x = 74 ( 18

A1 cao

(b)
8y – 20 = 32 

8y = 52
or
2y – 5 = 8

2y = 13


6.5
2
M1 for 8y – 20 = 32 or 2y – 5 = 8 or  2y ( 5 = 
[image: image83.wmf]4

32


A1 cao



 (c)
8p + 7 = 12 
8p = 5
or
5p = 5 – 3p

8p = 5

[image: image84.wmf]8

5


3
M1 for 12 – 3p 

M1 for 8p + 7 = 12 or 5p = 5 – 3p or 8p  = 5 (ft) at least letters or numbers simplified

A1 cao oe

7
£50.83 ÷ 17 = £2.99

£2.99 ( 11
£32.89
2
M1 for £50.83 ÷ 17 (implied by £2.99)

A1 cao













Number
Working
Answer
Mark
Notes

8 (a)

  
62 ( 2


31°


2


M1 for 62  ÷ 2 or 118( seen

A1 cao

(b)
360 ÷ 8 = 45       or       6 x 180 = 1080

180 – 45 = 135              1080 ÷ 8 = 135
135°
3
M1 for 360 ÷ 8 (= 45) or 6 ( 180( = 1080)

M1 for 180 – 45 or 1080 ÷ 8

A1 cao

9(a) (i)

        (ii) 

13.824

6.3
2


B1 cao

B1 cao

(b)

[image: image85.wmf]K

58325

.

3

81

91

.

7

3

=

-


3.58325……x 4.32 = 15.4796..…

6.23 + 1.491 = 7.721

15.4796…÷7.721 =
2
3
B3 for 2 – 2.005

or

B1 for 3.58(325) (( 4.32) or 15.5…

B1 for 7.721 seen

10 (a)   

6x +4y
2
B1 for either 6x or 4y

B1 cao

(b)

3pq
1
B1 cao (not 3 ( p ( 2)

(c)

3(t-4)
1
B1 cao

(d)
6x – 3 – 4x +6 = 2x + 3
2x + 3
2
B1 for either 6x – 3 or – 4x +6

B1 cao

11
108 ÷ 1.44 = £75

117 ÷ 1.6 = £73.125

£1.87 is cheaper in Germany.
£1.87 or £1.88
5
M1 for 108 ÷ 1.44

A1 for £75

M1 for 117 ÷ 1.6

A1 for £73.13 or £73.12 or 73.125 

B1 (dep on at least one M1) ft for correct difference

12 (a)

[image: image86.wmf]100

5

.

17

 ( 420 = £73.50 or 1.175 ( 420
£73.50 + £420 =
£493.50
2
M1 for 
[image: image87.wmf]100

5

.

17

 ( 420 o.e. or 1.175 ( 420 or £73.50

Or for part working: 42, 21, 10.5

A1 cao

(b)

[image: image88.wmf]100

96

60

´


62.5%
2
M1 for 
[image: image89.wmf]100

96

60

´

oe

A1 cao

13
π ( 4² ( 15 = 

753.6


754 cm³
3


M1 for π ( 4² ( 15

A1 cao for 753.6 ( 754.1 

B1 for cm³ (indep)



















Number
Working
Answer
Mark
Notes

14(a)     

x = 3
1
B1 cao

(b)
Kite with corners at (3, (1), (4,(3), (3,(4), (2,(3)



1
B1 cao

(c)
Kite with corners at (6, 2), (8,6), (6,8), (4,6)

3
B1 for any enlargement sf other than 1

B1 for enlargement sf 2

B1 correct position

15 (a)

     (b)

     (c)
Negative or as urban goes up, farming goes down

Line within tolerance.

35º farming

1

1

1
B1 cao oe

B1 for line within overlay lines, at least 10cm in length

B1 ft ±½ dep on single straight line with negative gradient

16
87 ÷ 36 = 2.41666…

0. 41666… ( 60 = 25

or

2.41666…( 60 = 145
(0) 9 25 
3
M1 for 87 ÷ 36 or 2.41(666)…or 2.42 seen

M1 ft for “2.41666…” ( 60 oe, or 0.41666…( 60

A1 cao

SC. B1 for 2 hour 41 minutes or 2 hrs 42 mins or 942 or 941

17
1.7² + 3.2² = 2.89 + 10.24 = 13.13


[image: image90.wmf]13

.

13


3.62
3
M1 for 1.7² + 3.2²

M1 (dep) for 
[image: image91.wmf]2

2

.

3

2

7

.

1

+


A1 for 3.62 to 3.624

18 (a)

10< L ≤ 20
2
M1 for use of cumulative frequency to find the 21st or 20.5th value

A1 cao for the correct range allow 10-20 etc

(b)
(5 ( 14) + (15 ( 13) + (25 ( 8) + (35 ( 4) + (45 ( 2) = 70 + 195 + 200 + 140 + 90 = 695

695 ÷ 41 =
16.95
4
M1 
[image: image92.wmf]å

fx

 using values within intervals (including ends), at least 4 consistently

M1 (dep) 
[image: image93.wmf]å

fx

 using midpoints [5 or 5.5 etc]

M1 (dep on 1st M1) 
[image: image94.wmf]41

"

695

"

¸


A1 for 16.95 – 17 years or 17.45 ( 17.5 (if midpoint 5.5 etc used)

19  (i)

         (ii)
3x < 6

Clear circle around 2, and solid line leading to left of diagram (or up to ( 5 or arrow)
x < 2


3
M1 for 3x < 6

A1 cao

B1 cao



20 (a)

1.44 x 106
1
B1 cao

(b)
(2.4 x 109) ÷ (“1.44 x 106”)
1667
3
M1 for 2.4 x 109 ÷ “1.44 x 106”

A1  for 1666 or 1666.6 or 1666.7 or 1666.6…

A1 (dep) for 1667 cao













Number
Working
Answer
Mark
Notes

21 (a)

5, (1
2
B1 for each correct answer



(b)


2
B1 ft for all 7 points plotted correctly

B1 ft for smooth curve through all 7 points (dep on B1 in (a))

(c)

(1.25
1
B1 ft ±½ square (dep on a single minimum from a curve through 6 points)

22 (a)
tan ACB  = 12.8

                    6.8

x = tan-1 (1.88)
62


3


M1 for tan ACB =  
[image: image95.wmf]8

.

6

8

.

12

 allow tan 
[image: image96.wmf]8

.

6

8

.

12


M1 (dep) for x = tan-1 (“1.88”)

A1 for 62° to 62.021°

(b)
BD = 
[image: image97.wmf]42

sin

8

.

12


= 11.16501….
19.1m
3
M1 for correct use of sin eg sin 42 = 
[image: image98.wmf]BD

8

.

12


M1 for 
[image: image99.wmf]42

sin

8

.

12


A1 for 19.1 to 19.13°

23 (i)

[image: image100.wmf]4

5

8

´


10


5
B1 for sight of 
[image: image101.wmf]4

5

or 
[image: image102.wmf]5

4

or 2 or 
[image: image103.wmf]2

1

 (oe)

(ii)

[image: image104.wmf]5

4

6

´


4.8

M1 for 8 ( 1.25 oe

A1 cao

M1 for 6 ( 0.8 oe

A1 cao

24
4x + 6y = -6                        6x +9y = (9

9x – 6y = 84                       6x – 4y = 56

13x = 78, x = 6                  13y = (65,  y = (5

12 + 3y = (3 y = (5           6x – 45 = (9

3y = (15                            6x = 36
x = 6, y = (5


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

A1 cao for non-eliminated solution

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

A1 cao



25
5469.78 ÷ 1.05 ÷ 1.05 ÷ 1.05…

or 4500 ( 1.05 ( 1.05……
4
2
M1 for 5469.78 ÷ 1.05 or 4500 ( 1.05 or 4725 seen.

A1 cao













MARK SCHEME 5505

Number
Working
Answer
Mark
Notes

1


(a)
e.g. 

[image: image105.wmf]1

5

5

15

3

30

2

60

2

120

2



[image: image106.wmf]5

3

2

3

´

´


3
M2 for full systematic method of at least 4 divisions by prime numbers

oe factor trees; condone 1 calculation error

(M1 for 120 written as either 2 ( 60  or  3 ( 40  or  5 ( 24 or equivalent division or a full process with 2 calculation errors )

A1 for 
[image: image107.wmf]5

3

2

3

´

´

  (accept 
[image: image108.wmf]5

3

2

2

2

´

´

´

´

)




(b)
e.g.
150 = 
[image: image109.wmf]2

5

3

2

´

´


LCM = 
[image: image110.wmf]2

3

5

3

2

´

´


600
2
B2 cao

(B1 for either a multiple of 600 or numerical expression which equals 600)

2


[image: image111.wmf])

10

(

3

16

5

+

=

-

x

x


23
4
B1 for either 5x – 16   or   3(x + 10)   or   
[image: image112.wmf]30

3

+

x

   or  
[image: image113.wmf]3

16

3

5

-

x

 seen 

(accept letters /symbols other than 
[image: image114.wmf]x

)




[image: image115.wmf]30

3

16

5

+

=

-

x

x




M1 for 5x (16 = 3( x +  10) oe




[image: image116.wmf]16

30

3

5

+

=

-

x

x



[image: image117.wmf]46

2

=

x




M1 for isolating terms correctly; ft on ax + b = cx + d,   a,b,c and d not zero

A1 cao

3


[image: image118.wmf]300

20

7

´


105
3
M1 for either 
[image: image119.wmf]20

7

oe or 
[image: image120.wmf]20

300

 oe (condone slip in (f )

M1 for 
[image: image121.wmf]300

20

7

´

 oe  (condone slip in (f ) or 
[image: image122.wmf]300

105

seen

A1 cao

Number
Working
Answer
Mark
Notes

4
(a) (i)


[image: image123.wmf]9

p


3
B1 cao


     (ii)


[image: image124.wmf]5

x



B1 cao


     (iii)


[image: image125.wmf]2

y



B1 cao


(b)


[image: image126.wmf]t

t

4

3

3

+


2
B2 for 
[image: image127.wmf]3

3

t

+ 
[image: image128.wmf]t

4


(B1 for either 
[image: image129.wmf]3

3

t

 or 
[image: image130.wmf]t

4

seen or 
[image: image131.wmf]3

3

t

+ 
[image: image132.wmf]t

4

then an error)

5


[image: image133.wmf] 

A

 

H

 

C

 

y

 

x

 


081 or 81
3
M1 for (AHC=) 90 + 72 ( =162) accept x marked as 72 and CHS as 90 or symbol

M1 dep for 
[image: image134.wmf]2

"

162

"

180

)

(

-

=

y

(= 9)

A1 cao

ALTn Draws line from A parallel to HC  



x = 72(


M1 for  z = w and  y + z = 90 – 72 ( = 18)






[image: image135.wmf]°

=

-

=

9

2

162

180

y




M1 for  y (or z) = 
[image: image136.wmf]2

"

18

"





72( + 9( = 81(


A1 cao

6


[image: image137.wmf](

)

2

2

1

,

,

a

c

b

a

ac

p

+


3
B3    B1 ( 3 (deduct B1 for each additional expression (>3) to min 0)

7


[image: image138.wmf]oe

  

or    

  

oe

 

&

 

2

5

or    

12

9

 

12

8

12

33

 

12

68

4

3

3

2

4

11

3

17

 

       

     

 

-

 

-

-

-

-

 

[image: image139.wmf]12

11

2



3
M1 for correctly decomposing into non mixed numbers

M1ft for correct method to write all fractions to a common denominator

A1 for
[image: image140.wmf]12

35

oe single fraction or mixed number

SC: B3 for 2.916 

        (B1 for 5.6 ( 2.75    oe decimals)

Number
Working
Answer
Mark
Notes

8
(a)

5, 23, 35, 39, 40
1
B1 for all correct


(b)
(175,5), (180,23),(185,35), (190,39) and (195,40)
Points correct

Curve or line segments
2
B1 ft for at least 4 of 5 pts plotted correctly (( ½ sq) at ends of intervals dep on sensible table

B1 ft (dep on previous B1) for pts joined by curve/line segments provided no gradient is negative

(SC:B1 ft from sensible table for 4 or 5 pts plotted not at ends but consistently within each interval and joined)


(c)

~179
1
B1 ft from cf graph using cf = 20 or 20.5

9
(a)

[image: image141.wmf](

)

5

2

6

2

-

+

+

+

÷

ø

ö

ç

è

æ

x

x

x


Printed
4
B1 for 
[image: image142.wmf](

)

5

2

6

2

-

+

+

+

÷

ø

ö

ç

è

æ

x

x

x

 or any correct unsimplified form for the area




[image: image143.wmf](

)

(

)

5

4

-

+

x

x




M1 for at least 3 terms correct in expansion of form 
[image: image144.wmf])

)

(

(

b

x

a

x

+

+

 or (2x + a)(x + b)




[image: image145.wmf]20

4

5

2

-

+

-

x

x

x




A1 for area = 
[image: image146.wmf]20

4

5

2

-

+

-

x

x

x

or better




[image: image147.wmf]36

20

2

=

-

-

x

x




A1 for 
[image: image148.wmf](

)

0

56

2

=

-

-

x

x

 obtained convincingly


(b)(i)

[image: image149.wmf](

)

(

)

0

7

8

=

+

-

x

x


8, –7
4
M1 for 
[image: image150.wmf](

)

(

)

7

8

±

±

x

x

 or correct subst. into quadratic formula (condone sign errors)






A2 cao (B1 for either x = –7 or x = 8 )


(ii)

3

B1 cao (the only value)

10
(a)

90
2
B1 cao



Angle in a semi circle (is a right angle)


B1 for a valid reason


(b)

56
2
B1 cao



Angles in the same segment (are equal)


B1 for reason


(c)

112
2
B1 cao



Angle at the centre is twice the angle at the circumference


B1 for reason

Number
Working
Answer
Mark
Notes

11
   (a)

[image: image151.wmf]200

20

3

1

200

20

3

=

+

=

+

w

w


60


3
M1 p = 1 stated or used

M1dep 
[image: image152.wmf]200

20

3

=

+

w

 oe

A1 cao


   (b)

[image: image153.wmf]20

3

200

+

=

w

p



[image: image154.wmf]20

200

3

-

=

p

w



[image: image155.wmf]3

20

200

-

p


3
M1 for 
[image: image156.wmf]20

3

200

+

=

w

p

or  p = 
[image: image157.wmf]200

20

200

3

+

w


M1 
[image: image158.wmf]20

200

3

-

=

p

w

  or correct ft to isolate the w term

A1 for 
[image: image159.wmf]3

20

200

-

p

 oe

Number
Working
Answer
Mark
Notes



  (c)

[image: image160.wmf](

)

(

)

A

A

w

200

12

20

3

=

+

+



[image: image161.wmf](

)

w

w

-

+

60

20

3

4


4
M1 for 
[image: image162.wmf](

)

(

)

A

A

w

200

12

20

3

=

+

+






[image: image163.wmf])

200

(

   

240

20

36

3

A

A

w

wA

=

+

+

+




B1 for correct expansion of brackets



36w + 240 = 3A (60 ( w)

or eg.

36w + 240 = A (180 ( 3w)


M1for isolating A terms and factorising; condone one arithmetic/sign slip in total during these two processes






A1 for 
[image: image164.wmf](

)

w

w

-

+

60

20

3

4

oe e.g.
[image: image165.wmf]w

w

3

180

240

36

-

+





Alternative for (c)







[image: image166.wmf]20

3

200

12

+

=

+

w

A

A



[image: image167.wmf]20

3

200

12

1

+

=

+

w

A




M1 for 
[image: image168.wmf]20

3

200

12

1

+

=

+

w

A






[image: image169.wmf]1

20

3

200

12

-

+

=

w

A




A1 for 
[image: image170.wmf]1

20

3

200

12

-

+

=

w

A






[image: image171.wmf]1

20

3

200

1

12

-

+

=

w

A




M1 for 
[image: image172.wmf]1

20

3

200

1

12

-

+

=

w

A

     or 12(3w + 20) = A [200 ( (3w + 20)]




[image: image173.wmf](

)

w

w

A

3

180

20

3

12

-

+

=




A1 
[image: image174.wmf](

)

w

w

A

3

180

20

3

12

-

+

=

 oe

Number
Working
Answer
Mark
Notes

12
 (a)

[image: image175.wmf]76

500

50

´


8


3
M1 for 
[image: image176.wmf]76

500

50

´

 oe

A2 cao

(A1 for 7.6)


 (b)
9 ( 10 or 90 or 8.5 ( 10
86


2
M1 for 9 ( 10 or 90 or 8.5 ( 10 or 8.6 ( 10 seen

A1 for either 86 or for 85


 (c)

[image: image177.wmf] 

100

40

      

80

30



[image: image178.wmf]5

2

8

3

´



[image: image179.wmf]20

3



3
B1 for 
[image: image180.wmf]80

30

or 
[image: image181.wmf]100

40

oe seen

M1 for multiplying only two probabilities or full relevant complete method

A1 
[image: image182.wmf]20

3

 oe

13


[image: image183.wmf]9

2

.

29

100

&

&

=

x


x = 
[image: image184.wmf]9

2

.

0

&

&


99x = 29

[image: image185.wmf]99

29



2
M1 for 
[image: image186.wmf]9

2

.

0

9

2

.

29

&

&

&

&

-

  or  for 99x = 29

A1 cao

14


[image: image187.wmf]DE

DG

AD

CD

=

=

&


See working column
3
M1 for 
[image: image188.wmf]DE

DG

AD

CD

=

=

&






[image: image189.wmf])

90

(

°

+

Ð

=

Ð

=

Ð

ADG

ADE

CDG




M1 for  
[image: image190.wmf]ADE

CDG

Ð

=

Ð

since both equal 
[image: image191.wmf]°

+

Ð

90

ADG



 EMBED Equation.3  [image: image192.wmf]



2 sides & included angle


A1 for SAS oe in words

Number
Working
Answer
Mark
Notes

15


[image: image193.wmf]oe

1

2

or 

 

2

1

-

=

-

m



[image: image194.wmf]9

2

1

+

-

=

x

y


3
B1 for 
[image: image195.wmf]oe

1

2

or 

 

2

1

-

=

-

m






[image: image196.wmf]c

x

y

+

-

=

2

1




M1 for 
[image: image197.wmf]c

x

y

+

-

=

2

1

,  c ( 0

A1 for 
[image: image198.wmf]9

2

1

+

-

=

x

y

oe

(SC: if 
[image: image199.wmf]3

0

 then B1 for either y = 2x ( 1 oe   or   y = ( 2x + 15 oe)

16

Sf = 
[image: image200.wmf]2

3


270
3
M1 for 
[image: image201.wmf]2

3

oe (or 
[image: image202.wmf]3

2

oe or ratio with evidence)



Vol = 
[image: image203.wmf]80

3

2

3

´

÷

ø

ö

ç

è

æ




M1 for 
[image: image204.wmf](

)

80

 

3

2

3

´

 oe

A1 cao

17 
 (a)(i)


[image: image205.wmf]9

1


5
B1 cao


(ii)

6

B1 cao


   (iii)

9

B1 cao


(iv)

[image: image206.wmf](

)

(

)

3

2

3

 

3

3

2

=

-



[image: image207.wmf]8

27

 oe

B2 for 
[image: image208.wmf]8

27

 oe

(B1 for 
[image: image209.wmf]3

2

3

3

3

2

1

3

3

3

2

or 

 

4

3

16

81

÷

ø

ö

ç

è

æ

÷

ø

ö

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

ø

ö

ç

è

æ

-

-

or

or

or better) or 
[image: image210.wmf]27

8

1

   or   
[image: image211.wmf]27

8




(b)(i)

[image: image212.wmf]7

7

7

21

´



[image: image213.wmf]7

3



4
M1 for 
[image: image214.wmf]7

7

7

21

´


A1 cao


(ii)

[image: image215.wmf]12

5

3

2

5

3

2

5

-

-

+


(7

M1 for correct expansion with at least one non zero integer term or 3 of our 4 terms correct and slip in 4th ; or for 5 + k ( k ( 12 where k is a surd

A1 for (7 with no error seen

Number
Working
Answer
Mark
Notes

18


[image: image216.wmf] 

3

3

3

4

´

p

(= 36()
15(
7
M1 V sphere = 
[image: image217.wmf] 

3

3

3

4

´

p

or for Vcone = 
[image: image218.wmf]h

´

´

´

2

3

3

1

p






[image: image219.wmf] 

3

3

3

4

´

p

= 
[image: image220.wmf] 

2

3

3

1

3

h

´

´

´

´

p




M1 for 
[image: image221.wmf] 

2

3

3

1

 

3

3

3

3

4

h

´

´

´

´

=

´

p

p

oe




[image: image222.wmf]4

=

h




A1 for 
[image: image223.wmf]4

=

h






[image: image224.wmf]2

2

2

3

l

h

=

+




M1 for 
[image: image225.wmf]2

2

2

3

l

h

=

+






[image: image226.wmf]5

=

l




A1 ft for 
[image: image227.wmf](

)

5

   

2

"

4

"

9

=

+

=

l

evaluated as a single term




[image: image228.wmf]5

3

 

CSA

´

´

=

p




M1 (dep) for 
[image: image229.wmf]"

5

"

 

3

 

CSA

´

´

=

p


A1 cao

19
(a)

b – a
1
B1 for b – a cao


(b)
Eg 
[image: image230.wmf]¾

¾

®
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+

=

¾

¾

®

¾

PQ

OT

3

2

a


or 
[image: image231.wmf]¾

¾

®

¾

-

=

¾

¾

®

¾

PQ

OT

3

1

b

oe

2
M1 for 
[image: image232.wmf]¾

¾

®

¾

+

=

¾

¾

®

¾

PQ

OT

3

2

a

oe





[image: image233.wmf]b

a

3

2

3

1

+



A1 for 
[image: image234.wmf]b

a

3

2

3

1

+

  oe simplified

20(a)
(i)
p = 3
3
3
B1 cao


(ii)

[image: image235.wmf]14

"

3

"

2

=

+

q


5

M1 for 
[image: image236.wmf]q

p

p

or

q

p

=

+

-

=

+

14

6

14

2

2



 EMBED Equation.3  [image: image237.wmf]or (x ( p)2 + 14 ( p2

A1 cao


(b)

(3, 5)
1
B1 ft from (a) (accept (p, q) )

(c)

5
1
B1 ft from (a)(ii) (accept q)

(d)(i)

(4, 5)
3
B2  B1 for each correct coordinate ft from (b) (accept (p+1, q))


(ii)

(0,21)

B1 for (0, 21) accept 21

MARK SCHEME 5506

Number
Working
Answer
Mark
Notes

1

[image: image238.wmf]583251

.

3

81

91

.

7

3

=

-


3.583251…… ( 4.32 = 15.47964..…

6.23 + 1.491 = 7.721

15.47964…÷7.721 = 
2.00
3
B3 for 2 to 2.005

or

B1 for 3.58(3251) (( 4.32) or 15.5 or better

B1 for 7.721 seen

2
π n ( 4² ( 15 = 

753.6


754 cm³
3


M1 for π ( 4² ( 15

A1 for 753.6 to 754.1

B1 (indep) for cm³

3
1.7² + 3.2² = 2.89 + 10.24 = 13.13


[image: image239.wmf]13

.

13


3.6
3
M1 for 1.7² + 3.2²

M1 for 
[image: image240.wmf]2

2

.

3

2

7

.

1

+


A1 for 3.62 to 3.624

4 (a)


6x – 3 – 4x +6 = 2x + 3
2x + 3
2
B1 for either 6x – 3 or – 4x +6

B1 cao

(b)

y (y+1)
1
B1 cao

5 (a)



10< L ≤ 20


2
M1 for use of cumulative frequency to find the 20.5th or 21st value

A1 cao for the correct range – any form

(b)
(5 ( 14) + (15 ( 13) + (25 ( 8) + (35 ( 4) + 

(45 ( 2) = 70 + 195 + 200 + 140 + 90 = 695

695 ÷ 41 =
16.95
4
M1 
[image: image241.wmf]å

fx

 using values within intervals (including ends), at least 4 consistently

M1 (dep) 
[image: image242.wmf]å

fx

 using midpoints

M1 (dep on 1st M1) 
[image: image243.wmf]41

"

695

"

¸


A1 for 16.95 – 17 years  or 17.45 – 17.5 years

6 (a)

     

1.44 ( 106
1
B1 cao

(b)
(2.4 ( 109) ÷ (1.44 ( 106)
1667
3
M1 for 2.4 ( 109 ÷ “1.44 ( 106” oe

A1 for 1666 or 1666.6… or 1666.7

A1 (dep) for 1667 cao

Number
Working
Answer
Mark
Notes

7   (a)   

5, -1
2
B1 for each correct answer

     (b)


2
B1 ft for all 7 points plotted correctly

B1 ft for smooth curve through 7 points (dep on B1 in (a))

     (c)

(1.25
1
B1 ft ± ½ square – must have single minimum from a curve through 6 points

     (d)


3
B1 for line y = 2x – 4 drawn correctly.

B1 + B1 ft (dep on line of gradient 2, or intercept of – 4) for each correct answer.

Answers are 3.62 and 1.38

OR  B1 y = x2 ( 5x + 5 seen and attempt to plot

B1 values (1, 1)  (2, (1)  (3, (1)  (4, 1)

B1 ft for 2 solutions



8 (a) (i)

         (ii)

     
3x < 6

Clear circle around 2, and solid line leading to left of diagram up to (5 or arrow
x < 2


2

1
M1 for 3x < 6

A1 cao

B1 cao

(b)

(2, (1, 0, 1
3
B3 cao ((1 for every extra or missing integer, min zero)

NB. B0 if any non-integers included

9 (a)


tan ACB  = 12.8

                    6.8

x = tan-1 (1.88)


62.0°
3
M1 for 
[image: image244.wmf]8

.

6

8

.

12

tan

=

C


M1 (dep) for x = tan-1 (“1.88”)

A1 for 62(  to 62.021(
For methods using the sine rule, a fully correct Pythagoras followed by the sine rule to get 
[image: image245.wmf]49

.

14

8

.

12

sin

=

C

is needed for M1

(b)
BD = 
[image: image246.wmf]42

sin

8

.

12


19.1m
3
M1 for correct use of sin, sin 42( = 
[image: image247.wmf]BD

8

.

12


M1 for 
[image: image248.wmf]°

42

sin

8

.

12


A1 for 19.1 to 19.13













Number
Working
Answer
Mark
Notes

10 (i)
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5
B1 for sight of 
[image: image250.wmf]4

5

or 
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4

or 2 or 
[image: image252.wmf]2

1

oe

M1 for 8 ( 1.25 oe

A1 cao

(ii)
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M1 for 6 ( 0.8 oe

A1 cao

11
4x + 6y = (6                       6x + 9y = (9

9x – 6y = 84                       6x ( 4y = 56

13x = 78, x = 6               13y = (65y = (5

12 + 3y = (3                    6x ( 45 = (9

3y = (15                            6x = 36
x = 6, y = (5
4
M1 for a correct method leading to an equation in x or y 

(Allow one accuracy error)

A1 x = 6 (or y = (5)

M1 (dep) for substituting found value of x or y in one of the equations

A1 for y = (5 (or x = 6)

12(a)    
½ ( 11.7 ( 28.3 ( sin 67



152
2
M1 for ½ ( 11.7 ( 28.3 ( sin 67

A1 152 to 152.4

(b)
AC² = 11.7² + 28.3² ( 2 ( 11.7 ( 28.3 ( cos 67

AC² = 937.8 ( 258.7 = 679.(03)
26.1
3
M1 for correct substitution into cosine rule

M1 (dep) for correct order of evaluation

A1 26.05 – 26.1

13 (a)


Frequency densities of 8 ÷ 10 = 0.8

16 ÷ 10 = 1.6, 15 ÷ 5 = 3, 12 ÷ 5 = 2.4

6 ÷ 20 = 0.3

3


B1+ B1 + B1 for each correct column shown on histogram

If B0, then M1 for clear attempt to use frequency density or area

(b)
1.8 ( 10 = 18, 2.8 ( 5 = 14, 2 ( 5 = 10, 0.4 ( 20 =8
18, 14, 10, 8
2
B2 all correct

B1 2 or 3 correct

  5

        5 = 
[image: image254.wmf]80
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= 2.5 birds      

14
Either (n² + 2n +1) - (n² - 2n +1) =4n

or (n + 1 + n – 1) (n + 1 – (n – 1)) = 2n ( 2 = 4n

3
B1 + B1 for            
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B1 for             4n
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B1 for             4n
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Notes
Working
Answer
Mark
Notes

15 (a)


x(x ( 15) = 199.75

x² ( 15x = 199.75

x²  – 15x (  199.75= 0

3


B1 for sight of x ( 15 or 
[image: image259.wmf]x

75

.

199


B1 for x(x ( 15) = 199.75

B1 for x2 ( 15x ( 199.75 = 0 following correct algebra

SC: x ( x ( 15 = 199.75   => x2 ( 15x ( 199.75 = 0 is 1/3

(b)
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23.5 or –8.5
3
M1 for correct substitution into formula, allow sign errors

A1 for 23.5

A1 for – 8.5


Or
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Or

M1 for (x ( 7.5)2 – 56.25

A1 for 23.5

A1 for –8.5

Or

4x ( 60x ( 799 = 0

(2x ( 4) (2x + 17) = 0        x =23.5    or     (8.5

       M1 for attempt              A1                   A1

Trial and error: 1 solution B1 

                          Other solution B2

Number
Working
Answer
Mark
Notes

16 (a)

     
 
1.75

1.65

31.05

30.95
4


B2 all correct

Or B1 for 2 or 3 correct



(b)
“30.95” – 1.75


29.2
1
B1 ft on values in (a)

(c)
Minimum volume of bigger sphere = 
[image: image262.wmf]3

4

( π (
“30.95³” = …..

Maximum volume of smaller sphere = 
[image: image263.wmf]3

4

 ( π ( “1.75³” =
5531
4
M1 for correct substitution of his/her “30.95” or “1.75” into 
[image: image264.wmf]3

4

p

r3

A1 for either 124122 ( 124201 or 22.4379 ( 22.4542

M1 (dep) for his/her min big vol ( his/her max little vol

A1 cao

17 (a)
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B1 for (3x ( 1)(..x….) cao

B2 for (3x ( 1)2  cao

(b)
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B1 for correct factorisation of numerator

M1 for cancelling of common factors
A1 cao

18


3
OY = OX (radii)

OM = OM  or OM is common

OMX = OMY = 90(
B1 for any one line

B1 for remaining two lines

B1 (dep on 2 previous Bs) for

        OMY  (          OMX        RHS and conclusion
        













Number
Working
Answer
Mark
Notes
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4
M1 for sight of any 2 correct uses of the 6 cases

M1 for sight of remaining 4 correct uses of the 6 cases

M1 (dep on at least 3 correct terms) for adding 5 or 6 correct terms

A1 cao




Or
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M1 for use of complimentary event

M1 for sight of any 2 correct terms

M1 for 
[image: image271.wmf]ú
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A1 cao

20 
(x + 3)² + x²  = 29

x² + 6x + 9 + x² = 29

2x² + 6x + 9 = 29

2x² + 6x – 20 = 0

2(x – 2)(x + 5) = 0
x² + 6x + 9

x = 2 and

 y = 5 

or

x = (5 and

 y = (2
7
M1 for rearranging to y = x + 3

M1 for correct substitution for their y to give (ax + b)2 + x2 = (29)

A1 (() for correct exp of (ax + b)2 seen

M1 for reduction to a 3 term quadratic = 0

M1 (dep on 3rd M1) for correct factorisation (   ) or correct use of formula (    ) or completing the square (    )

A1 for at least 2 correct values of x or y

A1 cao, values must be paired

21
3.5 = 5.5 + A sin30(3 ( k)
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A = 
[image: image273.wmf]2

±


k = 6
4
M1 for 3.5 = 5.5 + Asin  30(3 ( k)

B1 for one of max/min value of sin = +1/(1

A1 for A = 2 or (2

A1 for k = any multiple of 6 consistent with A
A = 2, k = 6 etc

A = 2, k = 6(2n +1)

A = (2, k = 12n
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