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Instructions 
· [image: image77.emf]Use black ink or ball-point pen. 

· Fill in the boxes at the top of this page with your name,
centre number and candidate number. 

· Answer all questions. 

· Answer the questions in the spaces provided

– there may be more space than you need. 

· Calculators may be used.

· If your calculator does not have a π button, take the value of π to be 
3.142 unless the question instructs otherwise.

Information

· The total mark for this paper is 99. 

· The marks for each question are shown in brackets
– use this as a guide as to how much time to spend on each question. 

· Questions labelled with an asterisk (*) are ones where the quality of your 
written communication will be assessed.

Advice

· Read each question carefully before you start to answer it. 

· Keep an eye on the time.

· Try to answer every question. 

· Check your answers if you have time at the end.

Suggested Grade Boundaries (for guidance only)

	A*
	A
	B
	C
	D

	90
	77
	61
	39
	21


GCSE Mathematics 1MA0

Formulae: Higher Tier

You must not write on this formulae page.

Anything you write on this formulae page will gain NO credit.

Volume of prism = area of cross section × length
Area of trapezium = 
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(a + b)h
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Volume of sphere 
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πr3 
Volume of cone 
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πr2h

Surface area of sphere = 4πr2 
Curved surface area of cone = πrl
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In any triangle ABC 
The Quadratic Equation



The solutions of ax2+ bx + c = 0



where a ≠ 0, are given by
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Sine Rule  
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Cosine Rule  a2 = b2+ c2– 2bc cos A

Area of triangle = 
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ab sin C

Answer ALL questions.

Write your answers in the spaces provided.

You must write down all stages in your working.
1. 
Here is a list of ingredients for making a trifle for 4 people.

	Trifle for 4 people

120 g 
 of raspberry jelly

8 
 sponge fi ngers

420 ml  
of custard

180 g 
 of tinned fruit


Rob is going to make a trifle for 6 people.

Work out the amount of each ingredient he needs.
.......................... g of raspberry jelly
.......................... sponge fingers
.......................... ml of custard
.......................... g of tinned fruit 
(Total 3 marks)
___________________________________________________________________________

2. 
Mr Wither sells umbrellas.
The scatter graph shows some information about the number of umbrellas he sold and the rainfall, in cm, each month last year.

[image: image12.emf]
In January of this year, the rainfall was 6.1 cm.

During January, Mr Wither sold 32 umbrellas.

(a) 
Show this information on the scatter graph.

(1)
(b) 
What type of correlation does this scatter graph show?
...........................................................................

(1)

In February of this year, Mr Wither sold 40 umbrellas.

(c) 
Estimate the rainfall for February.

............................... cm

(2)

(Total 4 marks)
___________________________________________________________________________

3. 
(a)
p = 2

q = – 4

Work out the value of 3p + 5q

.................................

(2)

(b) 
Factorise 3m – 6

................................

(1)

(Total 3 marks)
___________________________________________________________________________

4. 
Here is a circle.

[image: image13.emf]
The diameter of the circle is 9 cm.

Work out the circumference of this circle.

Give your answer correct to 3 significant figures.

.......................................... cm

(Total 2 marks)

___________________________________________________________________________

5. 
Ben goes on holiday to Hong Kong.
In Hong Kong, Ben sees a camera costing HK$3179.55.
In London, an identical camera costs £285.
The exchange rate is £1 = HK$12.30.
Ben buys the camera in Hong Kong.

How much cheaper is the camera in Hong Kong than in London?
..........................................

(Total 3 marks)

___________________________________________________________________________

*6. 
Potatoes cost £9 for a 12.5 kg bag at a farm shop.

The same type of potatoes cost £1.83 for a 2.5 kg bag at a supermarket.

Where are the potatoes the better value, at the farm shop or at the supermarket?

You must show your working.

(Total 4 marks)

___________________________________________________________________________
7. 
A circle has a radius of 5 cm.

[image: image14.emf]
Work out the area of the circle.

Give your answer correct to 3 significant figures.

....................................... cm2
 (Total 2 marks)

___________________________________________________________________________

8. 
(a) 
Simplify 
x5 × x4
...................

(1)

(b) 
Simplify 
y7 ÷ y2
...................

(1)

(c) 
Expand and simplify 
3(2a + 5) + 5(a – 2)

..............................................

(2)

(d) 
Expand and simplify 
(y + 5)(y + 7)

..............................................

(2)

(e) 
Factorise 
p2 – 6p + 8

..............................................

(2)

(Total 8 marks)

___________________________________________________________________________

9.
Here is a solid prism.
[image: image15.emf]
Work out the volume of the prism.

.......................................... cm3
(Total 3 marks)

___________________________________________________________________________

10. 
(a) 
Simplify 6e + 5f + e − 3f

.................................................

(2)

(b) 
Solve 4(2x − 1) = 3x − 19

x = ...........................

(3)

(c) 
Solve 
[image: image16.wmf]5

4

+

y

 = 30
y = ...........................

(2)

(Total 7 marks)
___________________________________________________________________________

11.
(a) 
Expand and simplify
3(x + 4) + 2(5x – 1)
..........................................

(2)

(b) 
Expand and simplify
(2x + 1)(x – 4)
..........................................

(2)

(c) 
Factorise completely
6y2 – 9xy
..........................................

(2)

(Total 6 marks)

___________________________________________________________________________

12.

[image: image17.emf]
In the diagram, all measurements are in centimetres.

The lengths of the sides of the triangle are

2x + 9

2x – 3

4x + 5

(a) 
Find an expression, in terms of x, for the perimeter of the triangle.

Give your expression in its simplest form.

..................................................

(2)

The perimeter of the triangle is 39 cm.

(b) 
Find the value of x.

x = ......................................

(2) 
(Total 4 marks)

___________________________________________________________________________

13.
–5 < y ≤ 0

y is an integer.

(a)
Write down all the possible values of y.

....................................................................................

(2)

(b)
Solve
6(x – 2) > 15

..........................................

(2)

(Total 4 marks)

___________________________________________________________________________

14.
Ali is planning a party.

He wants to buy some cakes and some sausage rolls.

The cakes are sold in boxes.

There are 12 cakes in each box.

Each box of cakes costs £2.50.

The sausage rolls are sold in packs.

There are 8 sausage rolls in each pack.

Each pack of sausage rolls costs £1.20.

Ali wants to buy more than 60 cakes and more than 60 sausage rolls.

He wants to buy exactly the same number of cakes as sausage rolls.

What is the least amount of money Ali will have to pay?

£..........................................

(Total 5 marks)

___________________________________________________________________________

15. 
−4 < n ≤ 1

n is an integer.
(a) 
Write down all the possible values of n.

.............................................................................

(2)

(b) 
Solve 3x − 2 > x + 7

.....................................

(2)

 (Total 4 marks)
___________________________________________________________________________

16.
Derek buys a house for £150 000
He sells the house for £154 500
(a) 
Work out Derek’s percentage profit.
.......................%

(3)

Derek invests £154 500 for 2 years at 4% per year compound interest.
(b) 
Work out the value of the investment at the end of 2 years.
£.......................

(3)

(Total for Question 16 is 6 marks)

___________________________________________________________________________

17. 
The diagram shows two similar triangles.
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In triangle ABC, AB = 10 cm and AC = 18 cm.

In triangle PQR, PQ = 6 cm and QR = 12 cm.

Angle ABC = angle PQR.

Angle CAB = angle RPQ.

(a) 
Calculate the length of BC.

.......................... cm

(2)

(b) 
Calculate the length of PR.

.......................... cm

(2)

(Total 4 marks)
___________________________________________________________________________

18.

[image: image19.emf]
A water container has 19.5 litres of water in it.

A cup holds 210 ml of water.

At most 92 cups can be filled completely from the water container.

Explain why.

You must show all your working.

 (Total 3 marks)
___________________________________________________________________________

19.
(a)
Write 7.8 × 10–4 as an ordinary number.
..........................................

(1)

(b)
Write 95 600 000 as a number in standard form.
..........................................

(1)

(Total 2 marks)

___________________________________________________________________________

20. 
(a) 
Write 56 as a product of its prime factors.
...............................................................

(2)

(b)
Find the Highest Common Factor (HCF) of 56 and 42

.....................................

(2)

(Total 4 marks)
___________________________________________________________________________

21. 
The table and histogram give some information about the weights of parcels received at a post office during one day.
[image: image20.emf]
(a)
Use the histogram to complete the frequency table.

	Weight (w) kg
	Frequency

	0 < w ( 2
	40

	2 < w ( 3
	

	3 < w ( 4
	24

	4 < w ( 5
	18

	5 < w ( 8
	


(2)

(b) 
Use the table to complete the histogram.

(2)
 (Total 4 marks)

___________________________________________________________________________

*22.
Shabeen has a biased coin.

The probability that the coin will land on heads is 0.6.

Shabeen is going to throw the coin 3 times.

She says the probability that the coin will land on tails 3 times is less than 0.1.

Is Shabeen correct?

You must show all your working.

(Total 3 marks)

___________________________________________________________________________

23. 
The table shows information about 1065 students.
	
	Male
	Female

	Year 7
	126
	109

	Year 8
	112
	134

	Year 9
	121
	114

	Year 10
	87
	94

	Year 11
	88
	80


Elena takes a stratified sample of 120 students by year group and by gender.

Work out the number of Year 8 female students in her sample.

..........................................

(Total 2 marks)

___________________________________________________________________________

24.

[image: image21.emf]
The length of the rectangle is 35 cm correct to the nearest cm.

The width of the rectangle is 26 cm correct to the nearest cm.
Calculate the upper bound for the area of the rectangle.

Write down all the figures on your calculator display.
.................................................................cm2
(Total 3 marks)
___________________________________________________________________________

25.
The diagram shows a solid made from a hemisphere and a cone.

[image: image22.emf]
The radius of the hemisphere is 4 cm.

The radius of the base of the cone is 4 cm.

Calculate the volume of the solid.

Give your answer correct to 3 significant figures.

.......................................... cm3
(Total 3 marks)
___________________________________________________________________________

26. 
There are 11 buttons in a bag. 


7 buttons are white.


4 buttons are black.

Harley takes a button at random from the bag, and keeps it.

She now takes another button at random from the bag.

Work out the probability that Harley takes a button of each colour.

.....................................

 (Total 3 marks)


(TOTAL FOR PAPER: 99 MARKS)
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	4
	
	
	28.3
	2
	M1 for π × 9 or 2 × π × 4.5 oe

A1 for  28.25 – 28.3




	5
	
	
	£26.50

or
HK$325.95
	3
	M1 for 3179.55 ÷ 12.3 (=258.5)

M1 (dep) for 285 - '258.5'

A1 for £26.50  (correctly stated with currency)

OR
M1 for 285 × 12.3 (=3505.5)

M1 (dep) for '3505.5' - 3179.55 (=325.95)

A1 for HK$325.95  (correctly stated with currency)




	6
	
	
	Farm shop
	4
	M1 for 12.5 ÷ 2.5 (=5)

M1 for ‘5’×1.83 or ‘5’ × 183

A1 for (£)9.15 or 915(p) 

C1 (dep on at least M1) for decision ft working shown




[image: image26.emf]
	8
	(a)
	x 5 + 4
	x9
	1
	B1 for x9 or x5+4


	
	(b)
	y 7 - 2
	y5
	1
	B1 for y5 or y7-2



	
	(c)
	6a + 15 + 5a – 10
	11a + 5
	2
	M1 for correct expansion of one bracket,

 eg 3 × 2a + 3 × 5 or sight of 6a + 15 or 5a – 10 or 11a 

or +5 seen as part of their answer

A1 for 11a + 5 oe



	
	(d)
	y² + 5y + 7y + 35
	y² + 12y + 35
	2
	M1 for 3 out of 4 terms with correct signs or all 4 terms correct ignoring signs 

A1 for y² + 12y + 35 oe



	
	(e)
	p² − 6p + 8 
	(p – 4)(p – 2)
	2
	M1 for (p ± 4)(p ± 2) 

or (p + a)(p + b) with a,b ≠0 , a + b = –6 or ab = 8 

or p(p – 2) – 4(p – 2) 

or p(p – 4) – 2(p – 4)
A1 for (p – 4)(p – 2)

(accept others letters) 




	9
	
	
	1180
	3
	M1 for a correct method to find the area of the cross section 

M1 (dep) for  a complete correct method for the volume of the prism

A1 cao


	10
	(a)
	
	7e + 2f

	2
	B2  cao (B1 for 7e or + 2f  seen) 



	
	(b)
	8x ( 4   =    3x ( 19

8x ( 3x  =  (19 + 4

5x = (15


	(3


	3


	B1 for   8x ( 4 or 3x/4 – 19/4 seen correctly oe

M1 for a fully correct process which results in the terms in x or the constant terms  being on one side of the equation from ‘ax+b’ = ‘cx+d’  b[image: image28.png]


0

A1 cao



	
	(c)
	y + 4 = 150

y = 150 ( 4
	146
	2


	M1 for y + 4 = 30 ( 5 or 
[image: image29.wmf]5

4

30

5

-

=

y

 oe

A1 for 146




	11
	(a)
	3x + 12 + 10x − 2
	13x + 10
	2
	M1 for correct method to expand one bracket

eg  3 × x + 3 × 4 or 3x + 12 or 2×5x − 2×1 or 10x − 2

A1 for 13x + 10



	
	(b)
	2x² −8x + x −4
	2x² − 7x − 4
	2
	M1 for all 4 terms (and no additional terms) correct ignoring signs or 

3 out of no more than four terms correct 

A1 for 2x² − 7x − 4



	
	(c)
	
	3y(2y − 3x)
	2
	B2 for 3y(2y − 3x)

(B1 for 3(2y² − 3xy) or y(6y − 9x)  or 3y(2y + 3x) or 

3y(2y − ax) where a is any positive integer except 3 or 

3y(by − 3x) where b is any positive integer except 2)




[image: image30.emf]
	13
	(a)
	
	 −4, −3, −2, −1, 0
	2
	B2 for all 5 correct values; ignore repeats, any order

(B1 for 4 correct (and no incorrect) values or all 5 correct values and  −5) 



	
	(b)
	
	x > 4½ 
	2
	M1 for an attempt to expand brackets (eg 6×x − 6×2) or 6x − 12  or for an intention to divide both sides by 6 as the first step or for 4½  oe seen

A1 for x > 4½  oe




	14
	
	12, 24, 36, 48, 60, 72, ….

8, 16, 24, 32, 40, 48, 56, 64, 72,…
	25.80
	5
	M1 for listing at least 3 multiples of each of 12 and 8 or 24 in two lists of multiples or from factor trees

M1 (dep) for attempt to find a common multiple of 12 and 8 above 60 (=72)

M1 (dep M2) for method to find the number of boxes and the number of packs  72 ÷12 (=6) and 72 ÷ 8 (=9)

M1 for finding the total cost by multiplying numbers by cost and adding eg  “6” × 2.50 + “9” × 1.20 

A1 for 25.8(0)




[image: image31.emf]
	16
	(a)
	154500 – 150000 

[image: image33.png]4500
150000




× 100


	3
	3
	M1 for 154500 – 150000 or 4500 

M1 for   [image: image35.png]'154500 — 150000
150000

x100



  oe

A1 cao



	
	(b)
	154500 × [image: image37.png]


 + 154500

160680 ×  [image: image39.png]


 + 160680


	167107.20
	3
	M1 for  154500 × [image: image41.png]


 or 6180 or 12360 or 160680 or 166860 or 

1.04 × 154500 
M1 (dep) for (154500 + ‘6180’) × [image: image43.png]


 or 6427.2(0) or ‘ 160680’ × 1.04
A1 for 167107.2(0) as final answer




	17
	(a)
	BC ÷ 12 = 10 ÷ 6

BC  =  10 ( 12 ÷ 6


	20


	2


	M1 for 12 [image: image45.png]


 6 or 6 [image: image47.png]


 12 or 10 ÷ 6 or 6 ÷ 10 oe or a decimal equivalent including 1.6, 1.66...., 1.67 or 1.7 

A1   19.9 – 20.4



	
	(b)
	PR ÷ 18  =  6 ÷ 10

PR  =  6 ( 18 ÷ 10
	10.8
	2


	M1 for 6 ( 18 ÷ 10 oe  or 
[image: image48.wmf])
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 oe or a complete method ft ‘20’ eg 12 ÷’20’× 18

A1 for 10.8 




	18
	
	19.5 ( 1000 ÷ 210

= 19500 ÷ 210 = 92.8(5714…)

or   92 ( 210 = 19320 = 19.32 l
93 ( 210 = 19530 = 19.53 l

or

19500 ÷ 92 = 211.95

19500 ÷ 93 = 209.67


	Explanation
	3
	M1  for converting between ml and l correctly or for 0.21 or 19500 seen

M1  for  “19500” ÷ “210” or 92 ( “210” or 93 ( “210”  or  “19500” ÷ 92

A1  for a worded explanation with correct calculations




	19
	(a)
	
	0.00078
	1
	B1 cao



	
	(b)
	
	9.56 × 107
	1
	B1 cao




	20
	(a)
	2) 56

2) 28

2) 14

7


	2 ( 2 ( 2 ( 7


	2


	M1   for a systematic method of at least 2 correct divisions

        by a prime number oe factor tree, can be implied by

        digits 2, 2, 2, 7 on answer line

A1   for  2 ( 2 ( 2 ( 7    or   23 ( 7



	
	(b)


	42  =  2 ( 3 ( 7
	14
	2


	M1  for attempt to find the common factor

        (by 2 lists or otherwise) or for answer of 7

A1  cao




	21
	(a)
	
	34, 12


	2
	M1 for frequency = fd × column width, can be implied by one frequency correct

or fd correctly marked on vertical axis (1cm = 4 units)
or identifying 1 cm2 as frequency of 4 oe

A1 34 and 12 both correct



	
	(b)
	
	Bars of height 6 cm 

and 4.5 cm


	2
	B1 for bar of height 6 cm

B1 for bar of height 4.5 cm


	*22
	
	
	Yes
	3
	M1 for 1 − 0.6 (=0.4)

M1 for (“0.4”)³ oe

C1 (dep on M1) for 0.064 oe leading to a correct deduction

OR

M1 for 1−Pr(3H, 0T) − Pr(2H, 1T) − Pr(1H, 2T) oe

M1 for 1−(0.6)³−3(0.6)²(0.4)−3(0.6)(0.4)²

C1 (dep on M1) for 0.064 oe leading to a correct deduction




	23
	
	
	15
	2
	M1 for [image: image50.png]— x 120
To6s



 or 15.098...  oe

A1 cao




	24
	
	35.5 ( 26.5
	940.75
	3
	B1   for sight of 35.5 or 26.5 or 35.4999(…) or 26.4999(…)

M1  for UB length × UB width where

        35.49 ≤ UB length ≤ 35.5

        26.49 ≤ UB width ≤ 26.5

A1   for  940.74 - 940.75   (or [image: image52.wmf]4

3763



 )




	25
	
	
	302
	3
	M1 for 
[image: image53.wmf]2

1

 × 
[image: image54.wmf]3

4

 × π × 4³ oe (= 133.9 – 134.2)

M1 for 
[image: image55.wmf]3

1

 × π × 4² × 10 oe (= 167.4 – 167.7)

A1 for 301 – 302  (or 
[image: image56.wmf]96

p

 or 
[image: image57.wmf]288

3

p

)




	26
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	3
	M1 for 
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 and 
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7

 as second probabilities, may be seen on a tree diagram, or for 
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 × 
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4

 or 
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4

 × 
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M1 (dep) for   
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SC  B2   for an answer of  [image: image75.wmf]121
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	Session
YYMM
	Question
	Mean score
	Max score
	Mean percentage
	ALL
	A*
	A
	%A
	B
	C
	%C
	D
	E

	1006
	Q01
	2.85
	3
	95
	2.85
	2.99
	2.95
	98.3
	2.90
	2.79
	93.0
	2.52
	2.03

	1006
	Q02
	3.79
	4
	95
	3.79
	3.97
	3.93
	98.3
	3.86
	3.69
	92.3
	3.40
	2.92

	0911
	Q03
	2.33
	3
	78
	2.33
	2.97
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	97.0
	2.72
	2.22
	74.0
	1.41
	0.72

	1406
	Q04
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	2
	71
	1.42
	1.98
	1.90
	95.0
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	0.76
	0.24
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	72
	2.35
	2.89
	2.79
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	2.67
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	1.83
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	3.41
	4
	85
	3.41
	3.90
	3.78
	94.5
	3.65
	3.38
	84.5
	2.63
	1.51

	0911
	Q07
	1.36
	2
	68
	1.36
	1.98
	1.93
	96.5
	1.72
	1.22
	61.0
	0.50
	0.16

	1203
	Q08
	5.57
	8
	70
	5.57
	7.86
	7.64
	95.5
	6.82
	4.92
	61.5
	3.15
	2.03

	1303
	Q09
	1.70
	3
	57
	1.70
	2.97
	2.90
	96.7
	2.60
	1.56
	52.0
	0.47
	0.08

	1106
	Q10
	5.28
	7
	75
	5.28
	6.87
	6.58
	94.0
	5.78
	4.25
	60.7
	2.63
	1.56

	1303
	Q11
	3.52
	6
	59
	3.52
	5.84
	5.60
	93.3
	4.82
	3.25
	54.2
	1.70
	0.60

	0911
	Q12
	2.78
	4
	70
	2.78
	3.97
	3.88
	97.0
	3.54
	2.44
	61.0
	1.17
	0.42

	1406
	Q13
	2.91
	4
	73
	2.91
	3.89
	3.75
	93.8
	3.40
	2.67
	66.8
	1.68
	0.68

	1406
	Q14
	3.68
	5
	74
	3.68
	4.65
	4.27
	85.4
	3.97
	3.58
	71.6
	2.77
	1.58

	1006
	Q15
	2.78
	4
	70
	2.78
	3.89
	3.62
	90.5
	2.98
	2.02
	50.5
	1.11
	0.54

	1303
	Q16
	3.10
	6
	52
	3.10
	5.64
	5.15
	85.8
	4.29
	2.84
	47.3
	1.32
	0.49

	1106
	Q17
	2.07
	4
	52
	2.07
	3.97
	3.61
	90.3
	2.22
	0.70
	17.5
	0.28
	0.25

	1011
	Q18
	1.85
	3
	62
	1.85
	2.84
	2.59
	86.3
	2.23
	1.67
	55.7
	0.96
	0.50

	1311
	Q19
	1.05
	2
	66
	1.05
	1.93
	1.83
	91.5
	1.55
	0.86
	43.0
	0.26
	0.06

	1011
	Q20
	2.43
	4
	61
	2.43
	3.72
	3.36
	84.0
	2.89
	2.19
	54.8
	1.32
	0.66

	1111
	Q21
	1.20
	4
	30
	1.20
	3.67
	3.05
	76.3
	1.88
	0.67
	16.8
	0.22
	0.16

	1406
	Q22
	1.31
	3
	44
	1.31
	2.81
	2.41
	80.3
	1.62
	0.80
	26.7
	0.39
	0.12

	1311
	Q23
	0.69
	2
	26
	0.69
	1.81
	1.52
	76.0
	0.99
	0.39
	19.5
	0.10
	0.02

	1011
	Q24
	0.92
	3
	31
	0.92
	2.85
	2.25
	75.0
	1.15
	0.29
	9.7
	0.04
	0.01

	1406
	Q25
	0.86
	3
	29
	0.86
	2.48
	1.90
	63.3
	1.11
	0.31
	10.3
	0.03
	0.00

	1011
	Q26
	0.63
	3
	21
	0.63
	2.55
	1.61
	53.7
	0.62
	0.15
	5.0
	0.03
	0.01

	 
	 
	61.84
	99
	62
	61.84
	94.89
	87.71
	88.60
	73.65
	52.55
	53.08
	32.68
	18.33
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