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	Question
	Working
	Answer
	Mark
	Notes

	1.
	(a)
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	M1 for 
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A1 for 
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 (or equivalent) with a rational denominator 


	
	(b)
	
	18
	2
	M1 for √2 × √2 + √2 × √8 + √8 × √2 + √8 × √8 (or equivalent)
A1 cao

OR

M1 for (√2 + 2√2)2
A1 cao



	2.
	
	
[image: image5.wmf]5

.

0

300

20

´



	12000 
	3
	B1 for 20 or 300 used

M1 for “20” × “300” or 
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  or  , 
values do not need to be rounded

A1 for answer in the range 11200 –13200

SC: B3 for 12000 with or without working



	3.
	(a)
	
	2, –1, 2, 7
	2
	B2 for all correct 

(B1 for 2 or 3 correct)



	
	(b)
	
	Correct graph
	2
	M1 (dep on at least B1) for at least 6 points from their table plotted correctly 

A1 cao for fully correct graph



	
	(c)
	x2 – 3x – 4 = 0

(x – 4)( x + 1) = 0
	–1,  4
	2
	M1 for line y = x + 3 drawn correctly or for reduction to correct  3 term quadratic (= 0) and (x ± 1)(x ± 4) 

or formula using a = 1, b = – 3  and c = – 4, allow one sign error in the formula, 

or 
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A1 cao



	4.
	
	
	1200 cm3
	4
	M1 for 10 × 2 × 2 and 15 × 2

M1 for “40” × “30”

A1 for 1200

B1 (indep) for cm3

OR

M1 for 10 × 15 or 23 or 8 indicated as scale factor

M1 for 10 × 15 × 2 × 2 × 2

A1 for 1200

B1 (indep) for cm3

SC: B2 for 600 cm3 (B1 for 600)


	5.
	
	
	No and correct working
	3
	M1 for a method to work out a gradient between any relevant pair of points (i.e. 2 of points A, B, C or D), e.g.  
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M1(dep) for a method to work out the gradient between another pair of points which can be used for comparison; one gradient must be through D.

C1 for “no” and a correct explanation based on two correct gradients

OR

M1 for a method to work out a gradient between any relevant pair of points (i.e. 2 of points A, B, C or D), e.g.  
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M1 (dep) for using their gradient  to work out an equation of a straight line in the form  y = mx + c and substituting in an appropriate point

C1 for “no” and a correct explanation based on correct working

OR 

M2 for (100, 55) or (102, 56)

C1 for “no” and a correct explanation based on correct coordinates.



	6.
	
	50  1   1

1  50  1

1   1   50
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	4 
	M1 for 3 fractions 
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 where a < 10, b < 9 and c < 8

M1 for  QUOTE 
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M1 for   
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or 3 × 
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 (or equivalent),  e.g. 


 

Alternative Scheme for With Replacement

M1 for  
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M1 for 
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M0 A0 No further marks



	7.
	
	
	5x2
	4
	M1 for 4x × 4x
M1 for 
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(2x ×4x) or
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1

 (2x × x) or
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1

(3x ×4x)

M1(dep M2) for “16 x2” – “4 x2”– “x2” – “6 x2”
A1 for 5x2

OR

M1 for [image: image73.png]J20x2
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	8.
	(a)
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	3
	M1 for (x + 4)(x – 1)

M1 for (2x – 3)(x – 1)

A1 cao



	
	(b)
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	3
	M1 for denominator (x + 2)(x – 2) (or equivalent)  or  x2 – 4
M1 for 
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  (or equivalent) 
or 
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(NB. The denominator must be (x + 2)(x - 2) or x2 – 4 or another suitable common denominator)

A1 for 
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  or 
SC: If no marks awarded then award B1 for 
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	9.
	
	1st half

2nd half

Med
5.3

4.75

Range

2.2

2.45

IQR

0.75

0.75


	2 comparisons
	2
	B1 ft from (a) for a correct comparison of a measure of spread 

B1 for a correct comparison of medians (accept averages)

For the award of both marks at least one of the comparisons made must be in the context of the question.



	10.
	(a)
	
	180, 0
	1
	B1 for 180, 0    Accept π, 0



	
	(b)
	
	270, –1
	1
	B1 for 270, –1 accept 
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	(c)
	
	a = 2

b = 3

c = 1
	3
	B1 cao

B1 cao

B1 cao



	11.
	
	
	Parabola through 

(1, –2), 
(0, 0), 
(2, 0)
	2
	B2 parabola with min (1, –2), through (0, 0) and (2, 0) 

(B1 parabola with min (1, –2) or parabola through (0, 0), (2, 0) (–1, 6) and (3, 6))



	12.
	
	
	Translation of 
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	1
	B1 for a correct transformation, e.g. translation of 
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or translation of 4 units in the negative  y-direction, (or equivalent).



	13.
	(a)
	
	(90, 0)
	1
	B1 for (90, 0) (condone  (
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	(b)
	
	Correct graph
	1
	B1 for graph through (0, 2) (90, 0) (180, –2) (270, 0) (360, 2) 


	14.


	
	ABO = ADO = 90° 

(Angle between tangent and radius is 90°)

DOB = 360 – 90 – 90 – 50

(Angles in a quadrilateral add up to 360°)

BCD = 130 ÷ 2 

(Angle at centre is twice angle at circumference)

OR

ABD = (180 – 50) ÷ 2

(Base angles of an isosceles triangle)

BCD = 65

(Alternate segment theorem)
	65o
	4
	B1 for ABO = 90 or ADO = 90 (may be on diagram)
B1 for BCD = 65  (may be on diagram)

C2 for BCD = 65o stated or DCB = 65o stated or angle C = 65o stated with all reasons:

angle between tangent and radius is 90o;

angles in a quadrilateral sum to 360o;  

angle at centre is twice angle at circumference  

(accept angle at circumference is half  the angle at the centre)

(C1 for one correct and appropriate circle theorem reason)

OR

B1 for ABD = 65  or ADB = 65 (may be on diagram)

B1 for BCD = 65 (may be on diagram)

C2 for BCD = 65o stated or DCB = 65o stated or angle C = 65o stated with all reasons:

base angles of an isosceles triangle are equal;

angles in a triangle sum to 180o;

tangents from an external point are equal;

alternate segment theorem
(C1 for one correct and appropriate circle theorem reason)

	15.
	
	x = 0.28181...

100x = 28.181...

99x = 27.9


	
[image: image108.wmf]31
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	3
	M1 for 0.28181(...) or 0.2 + 0.08181(...) or 

evidence of correct recurring decimal eg. 281.81(...)

M1 for two correct recurring decimals that, when subtracted, would result in a terminating decimal, and attempting the subtraction

eg. 100x = 28.1818…, x = 0.28181… and subtracting 

eg. 1000x = 281.8181…, 10x = 2.8181… and subtracting

OR 
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  or (or equivalent)
A1 cao



	16.
	
	
	1 hour 45 mins
	6
	M1 for method to find volume of pond,

e.g. 
[image: image112.wmf]2

1

(1.3 + 0.5) × 2 × 1 (= 1.8)

M1 for method to find the volume of water emptied  in 30 minutes, e.g. 1 × 2 × 0.2 (= 0.4),  100 × 200 × 20 (= 400000)

A1 for correct rate,  e.g. 0.8 m³/hr, 0.4 m³ in 30 minutes

M1 for correct method to find total time taken to empty the pond, e.g.  “1.8” ÷ “0.8”

M1 for method to find extra time, e.g. 2 hrs 15 minutes – 30 minutes

A1 for 1.75 hours, 1
[image: image113.wmf]4
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	17.
	(a)
	
	a = 4, b = 5
	3
	M1 for sight of (x – 4)2

M1 for (x – 4)2 – 16 + 21

A1 for a = 4, b = 5

OR

M1 for  x2 – 2ax + a2 + b

M1 for –2a = – 8 and  a2 + b =21

A1 for a = 4, b = 5



	
	(b)
	
	(4, 5)
	1
	B1 ft


	18.
	
	
	1.5
	1
	B1 for 1.5 (or equivalent)


	19.
	
	Vol cylinder = π × (2x)2 × 9x

                      = 36πx3
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r3 = 27x3

 
	3x
	3
	M1 for sub. into πr2h  e.g.  π × (2x)2 × 9x (or equivalent)
M1 for 
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 (or equivalent)
A1 (or equivalent)  e.g. 
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	20.
	(a)
	
	Proof
	3
	M1 for 
[image: image119.wmf]n
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 or 
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A1 for fully correct algebra leading to n2 – n – 90 = 0



	
	(b)
	 
	10
	3
	M1 for correct start to a solution, e.g. (n ± 10)(n ± 9) or substitution into the quadratic formula, condoning one sign error or (n – 0.5)2 – 0.25 – 90

A1 for (n – 10)(n + 9) or for 10 and –9 or  
[image: image125.wmf]2
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 (or equivalent)
A1 for 10 only



	21.
	
	
	
[image: image127.wmf]3
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	5
	M1 for correct substitution into a volume formula for a cylinder or a cone, e.g. 
[image: image128.wmf]3

1

× π × 32 × 4 (= 12π) or  π × 32 × (6 – 4) (= 18π)

 or π × 32 × h  (= 9πh) or π × 32 × (h – 2)  

M1 for method to find volume after 5 hours, 

e.g. "12π" + "18π" (= 30π)

M1 (dep on M1) for use of a correct ratio, 
e.g. "30π" × 
[image: image129.wmf]5

9

(= 54π) 

   or "30π" × 
[image: image130.wmf]5

4

 (= 24π)
M1 for deriving an equation in h, e.g. "54π" = "9πh" + "12π"

A1 for 
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 or equivalent fraction
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