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test
1 Unit test

Mark scheme
Problem-solving pack

	Q
	Answer
	Mark
	Comment

	1
	9

9 × 4 = 36
	M2
	M1 for finding square number less than 10 or a prime number less than 10

M1 for finding 9 and 5

	
	9, 36, 5
	A1
	A1 cao

	2a
	26 × 34 × 76
	B1
	B1 cao

	2b
	23 × 32 × 72
	B1
	B1 cao

	2c
	24 × 33 × 73
	B1
	B1 cao

	3
	
	B4
	B1 for common factors of 264 and 504:
1, 2, 3, 4, 6, 8, 12, 24

B1 for common multiples of 4 and 6:
12, 24, 36, 48, 60, 72, 84, 96 

B1 for 12 or 24 

B1 for 24


	4a
	6x + 10 + 8x – 4 + 4 

= 14x + 10
	M2
	M1 for expanding one of the brackets correctly.

M1 for 14x + 10

	
	= 2(7x + 5)
	A1
	

	4b
	Yes because 2 is a factor.
	C2
	C2 for yes with correct explanation, e.g. an even number is divisible by 2 and  2(7x + 5) is divisible by 2


	Q
	Answer
	Mark
	Comment

	5
	Craig’s goals = x
Adam’s goals = 2x
Gary’s goals = x + 7

2x + x + x + 7 = 51

            4x + 7 = 51

                  4x = 44

                    x = 11

Adam scored 22

Craig scored 11

Gary scored 18

22 – 18 = 4
	M4
	M1 for any two consistent expressions, e.g. 2x, x , x + 7

M1 for forming an equation, e.g.            2x + x + x + 7 = 51 or 4x + 7 = 51

M1 for solving their equation to    calculate x.
M1 for Adam scored 22 or Craig scored 11 or Gary scored 18



	
	4 goals
	A1
	A1 cao

	6a
	4n – 3 = 84

      4n = 87

        n = 
[image: image1.wmf]87

4

 
	M1
	M1 for a process that leads to a decision, e.g. 4n – 3 = 84

n = 
[image: image2.wmf]87

4

 oe 

	
	No + written evidence.
	C1
	C1 for a convincing argument for ‘No’, e.g. because n is not a whole number.

	6b
	4n – 3 + 4(n + 1) – 3

= 4n – 3 + 4n + 4 – 3 
	M1
	M1 for 4n – 3 + 4n + 4 – 3 oe

	
	= 8n – 2
	A1
	A1 cao

	6c
	8n – 2 = 70

      8n = 72

        n = 9

n + 1 is the larger number 

9 + 1 = 10

4 × 10 – 3 (= 37)
	M1
	M1 for a process that translates the problem into a suitable form that would lead to a solution, e.g. 8n – 2 = 70 or


[image: image3.wmf]70–4

33

2

=

 

33 + 4 = 37



	
	37
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	7a
	
	P3
	P1 for interpreting the data and deciding to draw a graph to represent the data.

P1 for correct process to label axes or communicate the data connections.

P1 drawing an appropriate line of best fit. 

	
	55–60
	A1
	A1 for correctly reading off the value at 2020 in the range 55–60.

	7b
	
	C1
	C1 for valid comment, e.g. cannot assume it will be a straight line graph, or will have a linear relationship, or it is unreliable to predict a date that is so far away from the original data.

	8a
	Bank A

20000 × 1.06 × 1.055 × 1.033 

= £24 439.93

Bank B

20000 × 1.0455 = £24923.64
	B4
	B2 for 24 439.93(208).

B2 for 24 923.63(875).



	8b
	He might choose A because he does not want to leave his money in the bank for 5 years, or B because this gives a better return.
	C2
	C2 for linking chosen account to sensible reason.

	9
	
[image: image4.wmf]12

18

 × 
[image: image5.wmf]2

5

 = 
[image: image6.wmf]4

15



	M2
	M1 for calculating fraction of earnings used for living expenses,
[image: image7.wmf]12

18

, or fraction of expenses used for household bills, 
[image: image8.wmf]2

5

.
M1 for calculating fraction of earnings used for household bills,

 
[image: image9.wmf]12

18

 × 
[image: image10.wmf]2

5



	
	
[image: image11.wmf]4

15

 × 100 = 26.666… = 26.67…%
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	10
	Orange juice:

1 litre costs £6 ÷ 4 = £1.50

Mango juice:

1 litre costs £5 ÷ 10 = £0.50

2-litre bottle:


[image: image12.wmf]3

10

 × 2 = 0.6 litres of orange juice.


[image: image13.wmf]7

10

 × 2 = 1.4 litres of mango juice.

0.6 × 1.50 = £0.90

1.4 × 0.50 = £0.70

£0.90 + £0.70 = £1.60

Profit:

£2 – £1.60 = £0.40
	M5
	M1 for calculating cost of 1 litre of orange juice, or cost of 1 litre of mango juice.

M1 for calculating amount of juice needed to produce 2 litres.

M2 for calculating cost of fruit juice.

M1 for £2 – ‘their cost’.

	11
	0.4 × 20 = 8

6 + 8 = 14

20 – 8 = 12

14 : 12
	M3
	M1 for calculating 40% of 20 = 8

M1 for 6 + 8 and 20 – 8

M1 for 14 : 12

	
	7 : 6
	A1
	A1 cao

	12a
	2.5 × 240 = 600

6002 + 5002 = 610 000
	M1
	M1 for 6002 + 5002  (= 610  000).

	
	
[image: image14.wmf]610 000

 = 781(.02) miles
	A1
	A1 cao

	12b
	
[image: image15.wmf]500

tan = 

600

q



[image: image16.wmf]1

5

 = tan39.8

6

q

-

=


	M1
	M1 for tan–1 
[image: image17.wmf]5

6

 = 39.8

	
	Bearing = 90 + 39.8 = 129.8o
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	13
	       (a + 5)2 + (2a)2 = (a + 7)2

a2 + 10a + 25 + 4a2 = a2 + 14a + 49

          4a2 – 4a – 24 = 0

                a2 – a – 6 = 0

         (a – 3)(a + 2) = 0

                            a = 3
	M4
	M1 for substituting sides into Pythagoras’ theorem to form an equation.

M1 4a2 – 4a – 24 = 0 oe.
M1 Factorises equation correctly,

(a – 3)(a + 2) = 0

M1 for a = 3

	
	3 + 5 + (2 × 3) + (3 + 7) = 24 cm
	A1
	A1 cao

	14
	[image: image18.png]30m
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[image: image19.wmf]30
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[image: image20.wmf]30
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	M1
	M1 for process to calculate the horizontal distance of the cyclist from the kite when the angle is 20°, or when the angle is 60°.


	
	a = 82.4243…

b = 17.3205…
	A2
	A2 for 82.4 (…) and 17.32(…)



	
	Distance travelled in 15 seconds:

82.4243 – 17.3205 = 65.1038 m. 

65.1038 metres/15 seconds.
260.4152 metres/min.
15624.912 metres/hour.
15624.912 ÷ 1000 = 15.624912 km/h.
	M2
	M1 ft for calculating the distance travelled in 15 seconds. 

M1 for calculating speed in metres per second, or metres per minute, or metres per hour.

	
	15.6 km/h.
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	15
	
[image: image21.wmf](10–6)

4

(–23)–5

pp

=

-

 
	M1
	M1 for
[image: image22.wmf](10–6)

(–23)

p

-



	
	
[image: image23.wmf]5
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	A1
	A1 cao

	16a
	Ann
	A1
	A1 for Ann and valid reason, e.g. took 
24 seconds, reached 100 m in the fastest time.

	16b
	Bina
	A1
	A1 for Bina and valid reason, e.g. stopped for 2 seconds.

	16c
	Makes four correct statements. 

Must refer to all 3 girls.
	B4
	Max B3 for referring to only 2 names.

Max B2 for referring to only 1 name.

B1 for each valid statement.

Valid statements could include,

Ann started the most quickly (Bina 2nd, Chris 3rd).

After 12 seconds Ann slowed down.

After 26 seconds / 60 m Chris increased her speed.

After 22 seconds Bina stopped.

Finishing order: Ann wins, Chris second, Bina last.

	17
	8x – 20 > 3x + 10

        5x > 30
	M2
	M1 for forming an inequality in x.
M1 for isolating x and number terms oe.

	
	x > 6
	A1
	A1 for x > 6

	18
	Volume of cube = 6 × 6 × 6 = 216 cm2

Volume of trianglar prism = 


[image: image24.wmf](68)

2

´

 × 18 = 432 cm2
216 × 2 = 432 
	M3
	M1 for calculating the volume of the cube.

M1 for calculating the volume of the triangular prism.

M1 for showing that 2 × 216 = 432


	Q
	Answer
	Mark
	Comment

	19
	Take side of each square to be a.

Shaded area diagram A = a2 – 
[image: image25.wmf]2

π

4

a
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Shaded area diagram B 

= a2 – 
[image: image26.wmf]2

π

2

8

a

æö

´

ç÷
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= a2 – 
[image: image27.wmf]2

π
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	M4
	M1 for identifying the radius of the circle in diagram A and B as 
[image: image28.wmf]2

a

 and substituting into πr2.

M1 for the process of calculating the area of the shaded region in diagram A as       a2 – 
[image: image29.wmf]2

π

4

a

æö

ç÷

èø


M1 for the process of calculating the area of the shaded region in diagram B. 

M1 for concluding the argument by showing both areas are equal to               a2 – 
[image: image30.wmf]2

π

4

a

æö
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èø

 or 
[image: image31.wmf]3

4

πa2

	20
	A correct right-angled triangle constructed.
	M2
	M1 for contruction of a right angle at C or D (construction arcs must be seen).

M1 (indep) for correct height of triangle shown, i.e. 6 cm.

	
	
	A1
	A1 for a fully constructed triangle.

	21
	A is (1, 4) B is (4, 1).

Distance between  A and B 

= 
[image: image32.wmf]22

33

+


= 
[image: image33.wmf]18

 


[image: image34.wmf]18

 = 
[image: image35.wmf]92

´

 = 
[image: image36.wmf]32


	M4
	M1 for B is (4, 1).

M1 for using Pythagoras’ theorem to find the length AB.

M1 for 
[image: image37.wmf]18


M1 for showing 
[image: image38.wmf]18

= 
[image: image39.wmf]32



	22
	Scale factor = 30 ÷ 12 = 2.5 or 
[image: image40.wmf]5

2

.
Area factor = 2.52 = 6.25 or 
[image: image41.wmf]25

4

.
	M2
	M1 for finding the scale factor. 

M1 for area factor 2.52 = 6.25 or 
[image: image42.wmf]25

4

.


	
	Area of B = 500 cm2
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	23
	3x – 4 + 5x – 6 + 2x – 2 = 4x
                        10x – 12 = 4x
                                  6x = 12
	M3
	M1 for forming an expression in terms of x for the perimeter of the triangle,
3x – 4 + 5x – 6 + 2x – 2

M1 for forming an equation,
10x – 12 = 4x
M1 for isolating x and number terms oe.

	
	x = 2

Area = 2 × 2 = 4 cm2
	A2
	A1 for x = 2

A1 cao

	24
	2x + 3 > 7

      2x > 4

        x > 2

3x – 4 < 8

      3x < 12

        x < 4
	M2
	M2 for solving both inequalities for x.
M1 for solving one inequality for x.

	
	3
	A1
	A1 cao

	25
	3 < 2x + 7 < 15

–2 < x < 4
3 < 3(y – 2) < 18

     1< y – 2 < 6

3 < y < 8
	M2
	M1 for solving inequality for x.
M1 for solving inequality for y.

	
	Largest y – x is 7 – –1 = 8
	A1
	A1 cao

	26
	6x – 10 = 4x + 20

        2x = 30

          x = 15

6x – 10 = 6 × 15 – 10 = 80
	M3
	M1 for equating 6x – 10 = 4x + 20

M1 for solving equation and finding         x = 15

M1 for calculating 6x – 10 or 4x + 20

	
	180 – 80 = 100°
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	27
	   x2 + 2x – 15 = x + 5

   x2 + x – 20  = 0

(x + 5)(x – 4) = 0

x = –5, x = 4
	M3
	M1 for a process to eliminate y,
e.g. x2 + 2x – 15 = x + 5 reduction to a 
3 term quadratic.

M1 for factorisation or formula for a 
3 term quadratic = 0

M1 for process to find y values.

	
	When x = –5, y = 0

When x = 4, y = 9
	A1
	A1 for all 4 values (x = –5, y = 0 and        x = 4, y = 9).

	
	–5 – 4 = –9

9 – 0 = 9

92 + 92 = 162
	M1
	M1 for a correct process to find the distance2.


	
	
[image: image43.wmf]162

 or 
[image: image44.wmf]92


	A1
	A1 
[image: image45.wmf]162

 or 
[image: image46.wmf]92



	28a
	
	M2
	M1 for beginning to interpret the data, e.g. 3 overlapping circles with central region correct.

M1 for least 5 regions correctly labelled.

	
	[image: image47.png]



	A1
	A1 cao

	28b
	
[image: image48.wmf]7

40


	B1
	B1 ft diagram.

	28c
	Tennis = 4 + 6 + 8 + 5 (=23)
	M1
	M1 for calculating total number that play tennis .

	
	P(Hockey, given tennis) = 
[image: image49.wmf]13

23


	A1
	cao


	Q
	Answer
	Mark
	Comment

	29
	x + 6 + x + 3x + 4 + 20 = 50

                        5x + 30 = 50

                                5x = 20
	M1
	M1 for forming an equation 5x + 30 = 50

	
	x = 4
	A1
	A1 x = 4

	
	Spanish = 4x + 4

              = 4 × 4 + 4 = 20
	M1
	M1 for calculating the total number of students studying Spanish.

	
	P(French given Spanish) = 
[image: image50.wmf]4

20

 or 
[image: image51.wmf]1

5

. 
	A1
	A1 cao

	30
	Area of whole circle = π(x + 5)2
Area of small circle = πx2
Shaded area = π(x + 5)2 – πx2
                    = πx2 + 10x + 25 – πx2
                    = π (10x + 25)
	M2
	M1 for finding an expression for area of circle.

M1 for finding an expression for shaded area.

	
	
[image: image52.wmf]2
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 or 
[image: image53.wmf]2
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	A1
	A1 cao     

	31
	Year 1:

8000 × 0.0425 = 340

340 × 0.6 = 204 

8000 + 204 = 8204

Year 2:

8204 × 0.0425 = 348.67

348.67 × 0.6 = 209.202

8204 + 209.202 = 8413.202

Year 3:

8413.202 × 0.0425 = 357.561

357.561 × 0.6 = 214.53

8413.202 + 214.53 = 8627.738651
	M3
	M1 for a correct first step in the process, e.g. 8000 × 0.0425 (= 340) or               4.25 × 0.6 = 2.55%

M1 for a correct process in finding the effect of the 40% tax on interest (i.e. 340), e.g 340 × 0.6 (= 204) or                      8000 × 1.0255

M1 dependent on previous M marks for a fully complete and correct process to find balance after 3 years. 

	
	£8627.74
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	32
	(2a)2 – a2 = 3a2
Height = 
[image: image54.wmf]3

a


Volume = 
[image: image55.wmf]3

33

2

a


	M2
	M1 for using Pythagoras’ theorem to find the height of the triangle or 
[image: image56.wmf]3

a

 seen.
M1 for finding an expression for volume.

	
	Mass = 
[image: image57.wmf]3

33

2

a

× 0.5 = 
[image: image58.wmf]3

33

4

a


	A1
	A1 cao

	33a
	
[image: image59.wmf]2

ab

 = 20

    a = 
[image: image60.wmf]40

b


	M2
	M1 for 
[image: image61.wmf]2

ab

 = 20

M1 for a = 
[image: image62.wmf]40

b



	33b
	40
	A1
	A1 cao

	33c
	a = 
[image: image63.wmf]40

10


a = 4

22 + 102 = 4 + 100

              = 104
	M2
	M1 for calculating a.

M1 for 22 + 102 (= 104).

	
	c = 
[image: image64.wmf]104

 = 10.1980…

10.2 cm or better
	A1
	A1 cao

	34
	22.5 ÷ 5 = 4.5

4.5 × 4 = 18

Area = 18 × 22.5 

Alternative method

22.5 ÷ 5 = 4.5

Area of small photograph = 4 × 5           

                                          = 20 cm2
Area of large photograph = 4.52 × 20
	M2
	M1 for finding the scale factor 4.5
M1 for using the scale factor to find the height of the large rectangle (=18 cm).
Alternative method

M1 for finding the scale factor 4.5

M1 for finding the area of the small rectangle or 4.52 = 20.25 seen.

	
	405 cm2
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	35
	Volume scale factor = 
[image: image65.wmf]162

750

 = 
[image: image66.wmf]27

125
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Scale factor = 
[image: image68.wmf]3

27

125

 


[image: image69.wmf]3
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	M2
	M1 for finding the volume scale factor.

M1 for cube root of volume factor.


	
	= 
[image: image70.wmf]3

5



[image: image71.wmf](

)

5

Alterantive

3

=


	A1
	A1 for 
[image: image72.wmf]3

5

 or 0.6

(Alternative 
[image: image73.wmf]5

3

or 1.
[image: image74.wmf]6

·

 oe)

	
	Area factor = 
[image: image75.wmf](

)

2

3

5

  = 
[image: image76.wmf]9

25



[image: image77.wmf](
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2
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Alterantive
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200 × 
[image: image78.wmf]9

25

 = 72
	M2
	M1 for squaring the scale factor.

M1 for 200 × ‘their area factor’.

(Alternative 200 ÷ 
[image: image79.wmf]25

9

 or ‘their area factor’ = 72)

	36
	[image: image80.png]



e.g. Angle AXB = angle CXD (vertically opposite angles).
BAX = CDX (alternate angles).
ABX = DCX (alternate angles).
AB = CD so the triangles are congruent by AAS.
	B3
	B2 for two facts and conclusion.

B2 for three facts and conclusion missing or unclear.

B1 for one correct fact.




	Q
	Answer
	Mark
	Comment

	37
	Area of triangle

= 
[image: image81.wmf]1

(2)(2)sin30

2

xx

 

= 2x2 sin 30

= x2

Area of sector

= 
[image: image82.wmf](

)

2

30

π(2)

360

x


= 
[image: image83.wmf]22

4

ππ

123

xx

=

 

Shaded area =
[image: image84.wmf]2

π

3

x

 – x2
=
[image: image85.wmf](

)

π

1

3

-

x2
	M6
	M1 for using sine rule to calculate area.

M1 for x2 seen.
M1 for calculating the area of the sector.

M1 for 
[image: image86.wmf]2

4

π

12

x

 or 
[image: image87.wmf]2

π

3

x

.

M1 for subtracting Area of triangle from area of sector. 

M1 for factorising expression.

	38
	
[image: image88.wmf]1

12ACsin5280

2

´´´=

 
      6 × AC × sin 52 = 80

AC = 
[image: image89.wmf]80

(6sin52)

 
	M2
	M1 for using sine rule to calculate area.

M1 for 
[image: image90.wmf]80

(6sin52)

.

	
	= 16.92
	A1
	A1 for 16.92 or better seen.

	
	Using cosine rule:

a2 = b2 + c2 – 2bc cos A

a2 = 16.922 + 122 – (2 × 16.92 × 12) cos 52
	M1
	M1 for using cosine rule correctly.

	
	= 180.2785881

a =
[image: image91.wmf]180.278

¼

 

   = 13.4267…

   = 13.4 (to 2 s.f.)
	A2
	A1 for 180.278… seen.

A1 cao




	Q
	Answer
	Mark
	Comment

	39a
	
[image: image92.wmf]87

6052.2

100

´=

 
	M2
	M1 for correct process to find the number of students who scored of at least 87%, e.g. 
[image: image93.wmf]87

6052.2

100

´=


M1 for process to use graph to find the number who exceeded 52.2 

	
	107–109
	A1
	A1 for cumulative frequency in range 107–109

	
	
	M1
	M1 for correct process to find the percentage of people who went through to the next round, 
[image: image94.wmf](120–109)

100

120

´

 

	
	9–11%
	A1
	A1 for percentage in the range 9–11%

	39b
	Assumption and how it affects the answer.
	C1
	C1 for assumption stated and how it affects the answer, e.g. the points scored are evenly distributed within the interval and so can be read from the graph.

	40
	6 ÷ 2 = 3 

2 to 3 kg: 12 × 1 = 12 

3 to 4 kg: 9 × 1 = 9

4 to 6 kg: 6 × 2 = 12
	M2
	M1 for calculating the frequency density between 0–2 kg as 3 

M2 for calculating the frequency of any two or more of the other bars.

	
	Total melons = 6 + 12 + 9 + 12 = 39

Percentage greater than 4 kg = 


[image: image95.wmf]12

39

 × 100 = 30.8%
	A2
	A1 for total frequency is 39

A1 for 30.8% or 31%.

	41a
	(x + 4)(x – 2) = 0
	M2
	M1 for table of values for graph.

M1 for drawing graph.

Alternative method

M1 for (x + 4) or (x – 2).
M1 for (x + 4) and (x – 2).

	
	(–4,0) and (2, 0)
	A1
	A1 cao

	41b
	x = –1
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	42
	Angle OPS is 90° (tangent perpendicular to radius).
	B1
	B1 for stating angle OPS is 90°

	
	Angle PTS is 180 – (x + 30) – (x + 10) or 140 – 2x (angles in a triangle).
angle OPT is 60 – x 

angle OTP = angle OPT (isosceles triangle).
So angle OTS = 60 – x + 140 – 2x
	M4
	M1 for angle PTS is 180 – (x + 30) – 
(x + 10) or 140 – 2x
M1 for angle OPT is 60 – x
M1 for stating angle OTP = angle OPT.

M1 for 60 – x + 140 – 2x

	
	200 – 3x
	A1
	A1 cao 200 – 3x

	43
	Angle ACB is 90°

Area of AOC = 
[image: image96.wmf]1

2

x2 sin 60
	M2
	M1 for stating angle ACB is 90°

M1 for correct calculation for area of AOC, 
[image: image97.wmf]1

2

x2 sin 60

	
	=
[image: image98.wmf]2

3

4

x

  
	A1
	
[image: image99.wmf]2

3

4

x



	
	BC = 2x cos 30
	M1
	M1 for correct calculation to find 
length BC, BC = 2x cos 30

	
	= 
[image: image100.wmf]3

x

 
	A1
	BC = 
[image: image101.wmf]3

x



	
	Area of ABC = 
[image: image102.wmf]1

2

×
[image: image103.wmf]3

x

 × 2x × sin 30
	M1
	M1 for correct calculation to calculate area of ABC, 
[image: image104.wmf]1

2

×
[image: image105.wmf]3

x

 × 2x × sin 30

	
	=  
[image: image106.wmf]2

23

4

x

 
	A1
	A1 for 
[image: image107.wmf]2

23

4

x



	
	Alternative method

Angle ACB is 90°

Area of AOC = 
[image: image108.wmf]1

2

x2 sin 60
	M2
	M1 for stating angle ACB is 90°

M1 for correct calculation for area of AOC, 
[image: image109.wmf]1

2

x2 sin 60

	
	Angle BOC = 180 – 60 = 120
	M1
	

	
	Area of BOC =
[image: image110.wmf]1

2

x2 sin 120
	M1
	M1 for correct area of BOC.


	
	sin 120 = sin 60
	A1
	

	
	Area of AOC = area of BOC.
	M1
	

	
	Area of ABC = 2 × area of AOC.
	A1
	


	Q
	Answer
	Mark
	Comment

	44a
	       (x +3)(x + 4) = 30

x2 + 3x + 4x + 12 = 30
	M2
	M1 for (x + 3)(x + 4) = 30

M1 for correctly expanding brackets.

	
	         x2 + 7x – 18 = 0
	A1
	A1 cao

	44b
	  x2 + 7x – 18 = 0

(x – 2)(x + 9) = 0
	M1
	M1 for factorising to (x – 2)(x + 9).

	
	x = 2 as x cannot equal –9
	A1
	A1 x = 2

	44c
	2 + 3 = 5

2 + 4 = 6

Perimeter = 2 × 5 + 2 × 6 = 22 cm
	M1
	M1 for substituting ‘their x’ into one of the sides correctly.

	
	22 cm
	A1
	A1 cao

	45
	n2 + (n + 1)2

= n2 + n2 + 2n + 1 
= 2n2 + 2n + 1
	M2
	M1 for n2 + (n + 1)2

M1 for expanding and collecting like terms.

	
	Correct explanation.
	C1
	C1 for correct explanation that                      2(n2 + n) + 1 must be odd.

	46
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	M1 for 
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 + 
[image: image120.wmf]43


	A1
	A1 cao

	47
	225 × sin 60 (= 194.86….).
225 × cos 60 (= 112.5) .
	M2
	M1 for 225 × sin 60 (= 194.86….).
M1 for 225 × cos 60 (= 112.5).
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	Q
	Answer
	Mark
	Comment

	48
	AC = b + 2a 

BX = 
[image: image122.wmf]1

3

 BO

BX = 
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3

 (b – a)

AX = a + 
[image: image124.wmf]1

3

 (b – a)

      = 
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3

a + 1
[image: image126.wmf]1

3

b
AX = 
[image: image127.wmf]1

3

 (b + 2a)

      = 
[image: image128.wmf]1

3

AC
	M5
	M1 for AC = b + 2a 

M1 for BX = 
[image: image129.wmf]1

3

 BO
M1 for BX = 
[image: image130.wmf]1

3

 (b – a)
M1 for AX = a + 
[image: image131.wmf]1

3

 (b – a)
                   = 
[image: image132.wmf]2

3

a + 1
[image: image133.wmf]1

3

b
M1 for AX = 
[image: image134.wmf]1

3

 (b + 2a)

                   = 
[image: image135.wmf]1

3

AC

	49a
	Inversely proportional or 

w × h = 24 or 

w = 
[image: image136.wmf]24

h

 oe
	A1
	For inversely proportional. 

	49b
	Graph with points plotted: 

(1, 24), (2, 12), (3, 8) (4, 6), (6, 4),    (8, 3), (12, 2) (24, 1).
	B3
	B2 for at least 5 points correctly plotted,

or 

B1 for at least 3 points correctly plotted,
AND

B1 at least one pair of side lengths calculated, not including (4, 6), (6, 4),       (2, 12), (12, 2).

	
	
	A1
	A1 for fully correct curve.


	Q
	Answer
	Mark
	Comment

	50a
	Draws a tangent at t = 4.
	B1
	

	
	Change in speed or change in time for their tangent.
	M1
	

	
	Correct answer for their tangent.
	A1
	

	50b
	Area below straight line = 6 × 6, or 36

Area below curve = 
[image: image137.wmf]1

2

× 14 × 6 (= 42)
	M2
	M1 for attempting to work out the area below the straight line.

M1 for attempting to work out an estimate of the area under the curve. 

	
	Total distance = 42 + 36 = 78
	A1
	A1 for ‘their area’ in the range 70 – 85

	
	Average speed = 
[image: image138.wmf]78

20

= 3.9 m/s
	M1
	A1 for ‘their total distance’ ÷ 20
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	Step

	0
	U

	2
	5th

	13
	6th

	33
	7th 

	68
	8th
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	9th

	149
	10th

	184
	11th

	206
	12th
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