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	Question
	Working
	Answer
	Mark
	Notes

	1.
	
	
	1.33
	3
	M1 for 3.4 = 
[image: image1.wmf]5
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 (or equivalent) or 3.4 × 52  (= 85)

M1 for ‘3.4 × 52’ ÷ 82

A1 for answer in range 1.32 to 1.33 or 
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64




	2.
	
	a = 3, b = –4, c = –2

x = 
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= – 0.3874258867
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	1.72, –0.387


	3
	M1 for 
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(condone incorrect signs for –4 and –2)

M1 for 
[image: image12.wmf]6
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or 
[image: image13.wmf]3
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A1 for one answer in the range 1.72 to 1.721 

     and one answer in the range – 0.387 to – 0.38743

OR

M1 for 
[image: image14.wmf]2
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(or equivalent)
M1 for method leading to 
[image: image15.wmf]9
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(or equivalent)
A1 for one answer in the range 1.72 to 1.721 

     and one answer in the range – 0.387 to – 0.38743

	3.
	
	Volume of A = 
[image: image16.wmf]7

.

0

140

 = 200

Volume of B = 
[image: image17.wmf]6

.

1

128

 = 80

Mass of C = 140 + 128 = 268

Density of C = 
[image: image18.wmf]280

268



	0.957
	4
	M1 for finding the volume of either liquid A or B or the mass of liquid C

M1 for a complete method to find the volume AND mass of  liquid C

M1 (dep M2) for “total mass” ÷ “ total volume” 

A1 for 0.957 to 0.96



	4.
	(a)
	
	–2  –1   0   1   2   3   4

8   3   0  –1   0   3   8

	2


	B2 for 8, –1, 0, 8

(B1 for at least two of 8, –1, 0, 8)

	
	(b)
	
	Correct curve
	2
	M1 (ft) for at least 5 points plotted correctly

A1 for a fully correct curve



	
	(c)
	x2 – 2x – 3 = 0 OR

(x − 3)(x + 1) = 0
	3 and −1
	2
	M1 for the straight line y = 3 drawn to intersect the “graph” from (a)

A1 for both solutions

OR

M1 for identifying y = 3 from the table

A1 for both solutions

OR

M1 for (x ± 3)(x ± 1)

A1 for both solutions



	5.
	(a)
	
	7.5
	3
	M1 for 4.5² + 6² (=56.25)

M1 for √56.25 or √(4.5² + 6²)

A1 for 7.5



	
	(b)
	
	217
	4
	M1 for use of appropriate trig ratio eg tan CAB = 
[image: image19.wmf]6

5

.

4

 ( = 0.75),

sin CAB = 
[image: image20.wmf]4.5

"7.5"

 ( = 0.6), cos CAB = 
[image: image21.wmf]6

"7.5"

 ( = 0.8)

M1 for inverse trig shown correctly, 
e.g. CAB = tan−1  
[image: image22.wmf]6

5

.
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 ( = 0.75),

CAB =  sin−1  
[image: image23.wmf]4.5

"7.5"

 ( = 0.6),  CAB = cos−1 
[image: image24.wmf]6

"7.5"

 ( = 0.8)

A1 for 36.8 to 37   (or  53 to 53.2  if identified as ACB)

B1ft for bearing 180 + “36.8”  if “36.8” is not 40–50  
e.g.  216.8 to 217



	6.
	
	Gradient of N = 3

Gradient of perpendicular to line N = –
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	3
	M1 for complete method  to find gradient of line N or for drawing a  perpendicular line

M1 for method to find the gradient of a perpendicular line

A1 
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	7.
	
	
	Shown
	3
	M1 for correct expansion of 
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M1 for correct expansion of complete expression,

e.g. 
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A1 for 12n and conclusion
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M1 for 
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A1 for conclusion



	8.
	
	Angle POT
 = 180 – 90 – 32 = 58

(angle between radius and tangent = 90o and sum of angles in a triangle = 180o)

Angle OST = angle OTS 
= 58 ÷ 2

(ext angle of a triangle equal to sum of int opp angles and base angles of an isos triangle are equal) 
or (angle at centre = 
2 x angle at circumference)

OR

Angle SOT =  90 + 32 = 122

(ext angle of a triangle equal to sum of int opp angles)
(180 – 122)  ÷ 2  (base angles of an isos triangle are equal)


	29
	5
	B1 for angle OTP = 90o, quoted or shown on the diagram

M1 for a method that leads to 180 – ( 90 + 32) or 58 shown at TOP
M1 for completing the method leading to “58”÷2 or 29 shown at TSP
A1 cao

C1 for “angle between radius and tangent = 90o” and one other correct reason given from theory used

NB: C0 if inappropriate rules listed

OR

B1 for angle OTP = 90o, quoted or shown on the diagram

M1 for a method that leads to 122 shown at SOT
M1 for (180 – “122”)  ÷ 2  or 29 shown at TSP
A1 cao

C1 for “angle between radius and tangent = 90o” and one other correct reason given from theory used

NB: C0 if inappropriate rules listed



	9.
	
	
[image: image36.wmf]5

.

202

5
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232

 × 60


	68.9
	4
	M1 for 232.5 or 237.5  or 197.5 (= 3.29… hours)  
or 202.5 (= 3.375 hours)

M1 for correct conversion of “upper bound of time” from minutes to hours, (202.5 to 205) ÷ 60 

M1 for “lower bound of distance”  ÷  “upper bound of  time” 

(230 to 232.5) ÷ (3.375 to 3.41(6…))

A1 for 68.8 to 69 from correct working

OR

M1 for 232.5 or 237.5  or 197.5(=3.29… hours)  or 202.5 
(= 3.375 hours)

M1 for “lower bound of distance”  ÷  “upper bound of  time” 

(230 to 232.5) ÷ (202.5 to 205) 

M1 for correct conversion of “lower bound of speed” from miles per minute to miles per hour, 
((1.12(1...) to 1.14(8...)) × 60  

A1 for 68.8 to 69 from correct working



	10.
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= b + 
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1

(a + 3b)
	3
	B1 for 
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3

× ‘(b – a)’

M1 for 
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        or  a ± 
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[image: image55.wmf]4

1

(a + 3b) or 
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        or  b ± 
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× ‘(a – b)’

A1 for 
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	11.
	
	
	p = 8,  q = 10
	3
	M1 for finding the difference between the x or y coordinates   

e.g.   4 − 2 (= 2) or 17 − 5 (= 12)

M1 for a complete method to find value of  p or value of q 

A1 cao



	12.
	
	
	43.9
	5
	M1 for 
[image: image67.wmf]11

sin100

=
[image: image68.wmf]9

sin

D

 (or equivalent)
M1 for sin D = 
[image: image69.wmf]9sin100

11

 (=0.80575…)  or D = 53.68…

M1 for angle DCA= 180 − 100 − “D” (=26.317..)

M1 for area of ABCD = 2 × ½ × 11 × 9 × sin“26.317”

A1 for 43.8 – 43.9

OR

M1 for 
[image: image70.wmf]11

sin100

=
[image: image71.wmf]9

sin

D

 (or equivalent)
M1 for sin D = 
[image: image72.wmf]9sin100

11

 (=0.80575…)  or D = 53.68…

M1 for (height=) 9 × sin (180 − 100 − “D”) or height = 3.990…

M1 for area of ABCD = (2 × ½ ) × 11 × “height”
A1 for 43.8 – 43.9

OR
M1 for 11² =AD² + 9² − 2×AD×9×cos100

M1 for AD = 
[image: image73.wmf]2

18cos100(18cos100)4(1)(40)

2(1)

+--

 
M1 for AD =
[image: image74.wmf]18cos100169.7(69795...)

2(1)

+

   (= 4.95195(…))
M1 for area of ABCD = 2 × 
[image: image75.wmf]2

1

 × “4.95195” × 9 × sin100

A1 for 43.8 – 43.9



	13.
	(a)


	
	(3, 3.5) (or equivalent)

	2
	M1 for a correct method to find the value of either the x‑coordinate or the y coordinate of the midpoint 
or x = 3 or y = 3.5

A1 cao


	
	(b)
	
	–1.8 (or equivalent)
	2
	M1 for correct method to find the gradient OR (+)1.8

A1 for –1.8 (or equivalent)


	14.


	(i)
	
	Explanation
	2
	B1 for explanation: each member of the population has an equal chance of selection



	
	(ii)
	
	Description
	
	B1 for an acceptable description, e.g. number each student and use random select on a calculator


	15.
	(a)


	
	Circle drawn


	2


	B2 fully correct circle drawn (B1 for circle drawn with centre (0, 0) or circle drawn with radius 4)

OR

M1 at least 5 correct points calculated and plotted

A1 fully correct circle drawn



	
	(b)
	
	x = 1.4,
y  = 3.8

x = −2.2,
y = −3.4
	3
	M1 for y = 2x + 1 drawn or for elimination of one variable

A1 for one correct pair of values given or for x = 1.4, −2.2 (
[image: image76.wmf]2

.

0

±

) or ft from graph provided 2 marks in (a)

A1 for second correct pair of values given (±0.2) or ft from graph provided 2 marks in (a)



	16.
	(a)
	
	Box plot overlay


	2


	M1 for a box drawn with at least 2 correct points from LQ, Med and UQ

A1 for a fully correct box plot



	
	(b)
	
	Comparison


	2
	B1 for a correct comparison of a measure of spread (using either range or IQR)

B1 for a correct comparison of medians 

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



	17.
	(a)


	
	Diagram type


	1


	B1 for box plot or box and whisker or cumulative frequency 



	
	*(b)


	
	Comparison  given
	2
	C1 for a correct comparison of medians

C1 for  a correct comparison of a measure of spread with correct figures

NB for the award of both marks at least one of the comparisons must be in context



	18.
	
	[image: image77.png]


= a + b
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 = [image: image81.png]


 [image: image83.png]AB



 

[image: image84.png]



= [image: image86.png]2a+b



 + 

 (a + b)
	
 a + 
[image: image91.wmf]2

9

b
	4
	M1 for [image: image94.png]AB = A0 + OB (= —(2a+b) + (3a +2b))



 or a + b
M1 for [image: image96.png]AC



 = [image: image98.png]


 [image: image100.png]AB



or [image: image102.png]BC



 = [image: image104.png]


 [image: image106.png]AB



, may be in terms of a and b
M1 (dep M2)  for complete method to find [image: image108.png]oc



 in terms of a and b
A1 for  

 a + 

 b or equivalent simplest form

SC: B2 for 

 a + 

 b or 

 a + 

 b


	19.
	
	4n2 + 12n + 32 – (4n2 – 12n + 32)

= 4n2 + 12n + 9 – 4n2 + 12n – 9

= 24n
= 8 × 3n
	Proof
	3
	M1 for 3 out of 4 terms correct in expansion of either (2n + 3)2 or (2n – 3)2 

or  ((2n + 3) – (2n – 3))((2n + 3) + (2n – 3))

A1 for 24n from correct expansion of both brackets

A1 (dep on A1) for 24n is a multiple of 8 or 

24n = 8 × 3n  or 24n ÷ 8 = 3n
 

	20.
	(a)
	y² − 2y – 5y + 10
	y² − 7y + 10
	2
	M1 for all 4 terms correct (condone incorrect signs) or 3 out of 4 terms correct with correct signs

A1 cao



	
	*(b)
	(4n² + 2n + 2n + 1) 

      − (2n + 1)

= 4n² + 4n + 1 − 2n − 1

= 4n² + 2n

= 2n(2n + 1)


	Proof
	3
	M1 for 3 out of 4 terms correct in the expansion of (2n + 1)² 

or (2n + 1)
[image: image121.wmf]{
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A1 for 4n² + 2n or equivalent expression in factorised form

C1 for convincing statement using 2n(2n + 1) or 2(2n² + n) or 4n² + 2n to prove the result



	21.
	
	
	x = 2.87, 

y = −0.87

and

x = −0.87,

 y = 2.87
	6
	M1 for x2 + (2 – x)2 = 9         

M1 for 4 – 4x + x2 

A1 for 2x2 – 4x – 5 = 0 (or equivalent) 3 term simplified quadratic

M1 for a correct method to solve their quadratic,
e.g.     x = 4 ± √(16 – 4 × 2 × −5)  
                               4

A1 for x = 2.87, y = −0.87 or better

A1 for x = −0.87, y = 2.87 or better



	22.
	
	 y (5y + 24) = 0
−24±√(242)

       10
	x = 6, 
y = 0 
x = −3.6, 
y = −4.8
	5
	M1 for substitution for elimination, e.g. (2y + 6)2 + y2 = 36

M1 (dep on M1) for expansion e.g.  4y2 + 12y + 12y + 36  
(3 out of 4 terms correct)

A1 for 4y2 + 24y + 36 + y2 = 36 (or equivalent)
M1 for a correct attempt to solve a 2 or 3 term quadratic equation, e.g. by factorising or correct substitution into a quadratic formula

A1 for x = 6, y = 0 and x = −3.6,  y = −4.8 (or equivalent)
SC: B1 (if M0 scored) for all 4 values mis-associated or one correct pair of values.



	23.
	(a)


	
	(4), 9, 8, 10, 12


	2


	M1 for correct calculation to find one frequency

 e.g. 0.9 × 10 or 1.6 × 5  or 1 × 10 or 0.8 × 15 or for one frequency correct or shows that 1 cm2 = 1  

A1 for all frequencies correct



	
	(b)


	
	
[image: image122.wmf]43

8



	2


	M1 for 8 (people) or 
[image: image123.wmf]3

2

 of “12”

A1ft for 8 out of 43 stated as a percentage or fraction or decimal



	
	(c)
	
	26000
	2
	M1 ft for finding the interval in which the  “21.5th” or “22nd” value lies or 26 or 25.5

A1 for 26 000 (or 25 500)
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