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test
1 Unit test

Mark scheme
Problem-solving pack

	Q
	Answer
	Mark
	Comment

	1
	37 + 43 = 80

43 – 37 = 6
	M1
	M1 for finding two odd numbers that add to make 80 or have a difference of 6.

	
	37, 43
	A1
	A1 cao

	2
	3, 7, 11
	M1
	M1 for finding 3 prime numbers.

	
	or

3, 5, 13
	A1
	A1 cao

	3
	46 + 38 = £84

£84 ÷ 2 = £42
	M1
	M1 for 46 + 38 = 84 oe

	
	£42
	A1
	A1 for 84 ÷ 2 = 42 cao

	4
	4.16 ÷ 52 = £0.08

or 416 ÷ 52 = 8
	M1
	M1 for 4.16 ÷ 52 = £0.08

or 416 ÷ 52 = 8

	
	5.12 ÷ 0.08 = 64

or 512 ÷ 8 = 64
	A1
	A1 for (5.12 ÷ their 0.08) = 64

	5
	8, 60, 12

or

2, 65, 13
	B3
	B3 Any order

B2 for three numbers with two of these criteria: 

A factor of 32

Two numbers in the ratio 5 : 1

Sum 80

B1 for a factor of 32 or two numbers in the ratio 5 : 1 or three numbers with a sum of 80.

	6a
	Pens: 15, 30, 45, 60, 75, 90, 105

Notebooks: 18, 36, 54, 72, 90, 108 
	M3
	M1 for attempting multiples of either 
15 or 18 (at least 3 but condone errors if intention is clear).

M1 for attempting multiples of both 
15 and 18 (at least 3 but condone errors if intention is clear).

M1 (dep on M1) for a division of 15 or 18 or counts up ‘multiples’ (implied if one answer is correct or answers reversed).

	
	6 packs of pens; 5 packs of notebooks
	A1
	A1 pens (packs) 6, notebooks (packs) 5

	6b
	90
	A1
	A1 pens and notebooks 90 or ft on both of their packs or ft ‘common multiple’.


	Q
	Answer
	Mark
	Comment

	7
	10c
	A1
	cao

	8a
	80 × 0.15 + 50
	M1
	M1 for 0.15 kg seen.

	
	= 62p
	A1
	cao

	8b
	No; 80 × 0.3 + 50 = 74p
	B1
	B1 for ‘No’ and working showing that it is not 2 × 62 or ‘No’ and reasons.

	9a
	6x + 10 + 8x – 4 + 4 

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

M1 for 14x + 10.

	
	= 2(7x + 5)
	A1
	

	9b
	Yes because 2 is a factor
	A2
	Yes with correct explanation, such as ‘an even number is divisible by 2 and 
2(7x + 5) is divisible by 2’.

	10
	See the table
	M3
	M1 for 22 – 10 (=12)

M1 for 26 – 11 (=15)
M1 for 70 – 30 (=40)


	
	Tennis
	Hockey
	Badminton
	Total

	Boys
	12
	15
	13
	40

	Girls
	10
	11
	9
	30

	Total
	22
	26
	22
	70


	
	
	A1
	A1 for 40 – 12 – 15 (= 13).

NB working may appear in table.


	Q
	Answer
	Mark
	Comment

	11a
	See the graph
	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 for drawing an appropriate line of best fit.
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	59–60
	A1
	A1 for correctly reading off the value at 2020 in the range 55.5–56.5.

	11b
	
	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.

	12
	See the pie chart

Apple = 
[image: image2.wmf]20

90

 × 360o = 80o
Pear = 
[image: image3.wmf]35

90

× 360o = 140o
Banana = 
[image: image4.wmf]25

90

 × 360o = 100o
Peach = 
[image: image5.wmf]25

90

 × 360o = 40o
	M1
	M1 for 360 ÷ 90 or 4 seen or one angle 
correct in pie chart ± 2° ignore labels, or one correct angle calculated.


[image: image6.png]Peach
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	Q
	Answer
	Mark
	Comment

	
	
	A2
	A1 for any two angles correct in pie chart, ± 2° ignore labels.

A1 for fully correct and labelled pie chart. All angles ±2º

	13
	Cost price is 15 × 8 = £120

Total number of cakes is 300

0.4 × 300 = 120

Income from these is 

120 × 80p = £96.00

Income from the remainder is

180 × 40 = £72.00
	P4
	P1 for the process to find the total cost of 15 boxes of cupcakes and the total number of cakes bought, for example, 
15 × 8 (= 120) and 15 × 20 (= 300)

P1 for the process to calculate the number of cupcakes sold for 80p, for example,
0.4 × 300 (= 120).

P1 for the process to find the income from the cupcakes sold for 80p, for example, 120 × 80 (= £96).

P1 for the process to find the income from the remaining cupcakes at 40p each, for example, (300 – 120) × 40 oe.

	
	Profit = £96 + £72 – £120 = £48
	A1
	cao

	14
	
[image: image7.wmf]358
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[image: image8.wmf]1

5

 of the petrol cost is £25

25 × 5
	M3
	M1 for 
[image: image9.wmf]358

101010

+=

 oe (or using percentages or decimals).

M1 for 
[image: image10.wmf]1

5

 or 
[image: image11.wmf]2

10

 is £25 oe.

M1 for 25 × 5 oe.

	
	= £125
	A1
	A1 cao

	15a
	30% = 
[image: image12.wmf]3

10



[image: image13.wmf]365
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1042020
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= 
[image: image14.wmf]11

20


1 – 
[image: image15.wmf]11

20

 
[image: image16.wmf]9
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=


	M2
	M1 for adding 
[image: image17.wmf]3

10

 and 
[image: image18.wmf]1

4

 or 30% and 25%.

M1 for 1 – ‘their fraction or percentage’.

	
	Alternative method


[image: image19.wmf]1

4

 = 25%

30% + 25% = 55%

100% – 55% = 45%

45% = 
[image: image20.wmf]45

100


	
	

	Q
	Answer
	Mark
	Comment

	
	=
[image: image21.wmf]9

20


	A1
	A1 cao 

	15b
	30% is 90

10% is 30

100% is 300


[image: image22.wmf]1

4

 of 300
	M2
	M1 for finding that 10% is 30.

M1 for finding 100% is 300 or 5% is 15 and using a complete method to find 
[image: image23.wmf]1

4

.

	
	= 75
	A1
	A1 cao 

	16
	
[image: image24.wmf]59

124
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1 – 
[image: image25.wmf]9

10

 = 
[image: image26.wmf]1

10



[image: image27.wmf]1

10

 is £15
£15 × 10
	M3
	M1 for 
[image: image28.wmf]59

4

101010

+=

 oe (or using percentages or decimals).

M1 for 
[image: image29.wmf]1

10

 or 10% is £15 oe.

M1 for 15 × 10 oe.

	
	£150
	A1
	

	17
	Hasan – x + 20

Umar – x – 8

Bill – x
x + x + 20 + x – 8 = 72

3x + 12 = 72

3x = 60

x = 20 
	M3
	M1 for any two consistent expressions, for example, x + 20, x – 8, x or x + 28, x, x + 8.

M1 for forming an equation, for example, x + x + 20 + x – 8 = 72.

M1 for solving their equation to 
calculate x.

	
	Alternative method

Hasan – x + 28

Umar – x
Bill – x + 8

x + 28 + x + x + 8 = 72

3x + 36 = 72

3x = 36

x = 12
	
	

	
	Hasan 40

Bill 20

Umar 12
	B1
	B1 for Hasan 40 or Umar 12 or Bill 20.

	Q
	Answer
	Mark
	Comment

	18
	Jen had x pencils

Parveen had x + 6

Sarah had 2(x + 6) = 2x + 12

Total pencils is

x + x + 6 + 2x + 12 = 42

4x + 18 = 42

4x = 24

x = 6

Parveen has 6 + 6
	M4
	M1 for strategy to start to problem solve, for example, x, x + 6, 2x + 12.

M1 for process to form an equation in x.
M1 for complete process to find x.
M1 for ‘their x’ + 6.

	
	12
	A1
	A1 cao

	19
	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
	

	20
	angle BAC = angle BCA = 3x
	M1
	M1 for identifying BAC as 3x.

	
	180° – 6x
	A1
	A1 cao.

	21
	4x – 36 = 2x + 10

2x = 46
	M2
	M1 for equation to show that 
4x – 36 = 2x + 10.

M1 for complete process to calculate x.

	
	x = 23
	A1
	A1 for x = 23.

	
	2 × 23 + 10 = 56
	M1
	M1 for substituting ‘their x’ to find one of the angles,

	
	a = 56°
	A1
	

	
	Corresponding angles or vertically opposite angles
	B1
	B1 for reasons given, either corresponding angles or vertically opposite angles.

	22
	12.4 + 12.5 + 12.6 + 12.7 + 12.9 = 63.1

Total time = 12.55 × 6 = 75.3

Time taken by Bernie

= 75.3 – 63.1 
	M2
	M1 for 12.55 × 6 (= 75.3) seen.

M1 dep

Their 75.3 – (12.4 + 12.5 + 12.6 + 12.7 + 12.9) = 75 – 63.1.

	
	= 12.2 seconds
	A1
	12.2 


	Q
	Answer
	Mark
	Comment

	23
	8 × 8 = 64

Top left triangle


[image: image30.wmf]32

2

´

= 3

Top right triangle


[image: image31.wmf]58

2

´

 = 20

Bottom triangle


[image: image32.wmf]68

2

´

= 24

Shaded area = 64 – (3 + 20 + 24)
	M4
	M1 for process to find the missing lengths on the perimeter of the shape.

M1 for finding the area of at one triangle.

M1 for finding the area of  all three triangles.

M1 for 64 – ‘their total area for the triangles’.

	
	17 cm2
	A1
	A1 cao

	24
	
[image: image33.wmf]144

 = 12 cm
	M1
	M1 for calculating the square root of 12.

	
	4 × 12 = 48 cm
	A1
	

	25
	Area of triangle = 
[image: image34.wmf]1

2

× 6 × 3 = 9 cm2 

4 × 9 = 36

9x = 36
	M3
	M1 for calculating area of triangle or 9 seen.

M1 for 4 × 9 = 36.

M1 for equation 9x = 36.

	
	4 cm
	A1
	A1 cao

	26a
	Height of rectangle 2(a + 2) = 2a + 4
	A1
	A1 for 2a + 4.


	26b
	2(2a + 4) + 2(a + 2) = 36

4a + 8 + 2a + 4 = 36

6a + 12 = 36

6a = 24

a = 4
	M3
	M1 for constructing an expression for the perimeter 6a + 12 oe.

M1 for solving equation to find the value of a.

M1 for correctly substituting ‘their a’ into one of the expressions for a side of a rectangle.

	
	Area = (4 + 2) × (2 × 4 + 4) = 6 × 12
	
	

	
	= 72 cm2
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	27
	4a + 8 + 2a + 14 = 6a + 22 

6a + 22 = 64
	M3
	M1 for forming an expression in terms of a for the perimeter of the triangle.

4a + 8 + 2a + 14 oe

M1 for forming an equation 6a + 22 = 64 oe.

M1 for isolating a and number terms oe.

	
	a = 7

2 × 7 + 4 = 18

7 + 7 = 14
	A2
	A1 for a = 7.

A1 cao

	28
	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 
	A2
	A1 for x = 2.

A1 cao

	29
	6x – 4 + 2x + 12 = 8x + 8


[image: image35.wmf]8 + 8
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	M3
	M1 for forming an expression in terms of x for the perimeter of the rectangle
3x – 2 + 3x – 2 + x + 6 + x + 6.

M1 for collecting terms.

M1 for dividing ‘8x + 8’ by 4.

	
	2x + 2
	A1
	A1 cao

	30a
	40 minutes
	A1
	cao

	30b
	Time = 
[image: image36.wmf]2

3

 hour 

Distance = 20 km
Speed = 20 ÷ 
[image: image37.wmf]2

3


	M2
	M1 for 40 minutes = 
[image: image38.wmf]2

3

 hour

M1 for 20 ÷ ‘their time’

	
	30 km/h
	A1
	A1 cao

	30c
	10:00 – 10:20
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	31a
	See the graph
	B1
	B1 for vertical scale correctly marked up to 20.
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	M1
	M1 for at least 2 points correctly plotted.

	
	
	A1
	A1 for straight line from (0, 0) to (8, 20).

	31b
	12.5 litres
	A1
	A1 cao

	32
	144 ÷ 16 = 9


[image: image40.wmf]9

= 3
	M2
	M1 for area factor = 9.

M1 for 
[image: image41.wmf]9



	
	3
	A1
	A1 cao

	33a
	
	M1
	M1 for 3 or –7.

	
	
[image: image42.wmf]3
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	A1
	A1 cao

	33b
	32 + 72 = 9 + 49 = 58


[image: image43.wmf]58

 = 7.615 773 106
	M2
	M1 for using Pythagoras’ theorem.

M1 for 
[image: image44.wmf]58

.

	
	7.6
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	34
	80% of £4000 = £3200

3 + 2 + 3 = 8

£3200 ÷ 8 = £400

3 × £400 = £1200

2 × £400 = £800
	M2
	M1 for 0.80 × 4000 oe.

M1 for 3 + 2 + 3 = 8 oe.

	
	£1200, £800
	A2
	A1 for £1200

A1 for £800

	35
	2 parts = £90

1 part = £45
	M2
	M1 for seeing 2 parts is 90.

M1 for 1 part is £90 ÷ 2 or £45 seen.

	
	Sharon got 6 × 45 = £270
	A1
	A1 cao

	36
	12 ÷ 2 = 6

3 + 6 = 9

12 – 6 = 6

9 : 6
	M2
	M1 for 12 ÷ 2 or 6 seen.

M1 for 9 : 6.

	
	3 : 2
	A1
	A1 cao

	37
	292 – 212 = 400


[image: image45.wmf]400

= 20

Area = 
[image: image46.wmf]1

2

× 20 × 21 
	M3
	M1 for 292 – 212 (= 400).
M1 for 
[image: image47.wmf]400

 (= 20).

M1 for 
[image: image48.wmf]1

2

× ‘their height’ × 21.

	
	= 210 cm2
	A1
	A1 cao

	38
	15 – 10 = 5 m
tan a = 
[image: image49.wmf]8

5


tan–1 
[image: image50.wmf](

)

8

5

 = 57.994 616 79°
	M3
	M1 for 15 – 10 (= 5).
M1 for tan a = 
[image: image51.wmf]8

5

 or tan–1 
[image: image52.wmf](

)

8

5

.
M1 for 57.99.... (or better).

	
	= 58°
	A1
	A1 cao

	39
	
[image: image53.wmf]5
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	M1
	M1 for 
[image: image54.wmf]5

1

315

=

 or 10 mints.

	
	3
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	40a
	See the diagram
	M1
	M1 for 3 out 4 sections of Venn diagram completed.


[image: image55.png]Download
6




	
	
	A1
	A1 cao

	40b
	
[image: image56.wmf]6

20

 or 
[image: image57.wmf]3

10


	A1
	A1 cao

	41a
	400 000 × 0.8 
	M1
	M1 for 0.8 seen 
or 400 000 – 0.2 × 400 000

	
	= £320 000
	A1
	A1 cao

	41b
	
[image: image58.wmf]80000

320000

 × 100% 
	A1
	M1 for 
[image: image59.wmf]80000
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	= 25%
	A1
	A1 cao

	42
	Volume = 2a × a × a = 2a3
0.4  kg = 400 g

Density = 
[image: image60.wmf]3

400

2

a


              = 
[image: image61.wmf]3

200

a


	M3
	M1 for 2a × a × a (= 2a3) or
0.4  kg = 400 g.
M1 for 
[image: image62.wmf]3

400

2

a


M1 for 
[image: image63.wmf]3

200
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	43
	See the diagram
	M1
	M1 may be implied from the diagram.


[image: image64.png]



	
	42
	A1
	


	Q
	Answer
	Mark
	Comment

	44a
	Accurate drawing
	M2
	M1 for accurate bearing measured of 060o from A.

M1 for distance between A and B is 5 cm.

	
	
	A1
	A1 cao

	44b
	See the diagram
	M1
	M1 for circles with radius 3 cm accurately constructed at A and B.


[image: image65.png]Scale: 1cm: 40km




	
	
	A1
	A1 for overlapping region shaded.

	45a
	(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

	45b
	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 for x = 2.

	45c
	2 + 3 = 5

2 + 4 = 6
	M1
	M1 for substituting ‘their x’ into one of the sides correctly

	
	Perimeter = 2 × 5 + 2 × 6 = 22 cm
	A1
	A1 cao


	Q
	Answer
	Mark
	Comment

	46a
	See the table of values, below

See the graph, below

Alternative method

(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).


	x
	–5
	–4
	–3
	–2
	–1
	0
	1
	2
	3
	4
	5

	y = x2 + 2x – 8
	7
	0
	–5
	–8
	–9
	–8
	–5
	0
	7
	16
	27
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	(–4, 0) or (2, 0)
	A1
	A1 cao

	46b
	x = –1
	
	A1 cao

	47
	Volume of cube = 6 × 6 × 6 = 216 cm2
Volume of triangular prism 
= 
[image: image67.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

	48
	Area diagram A

a2 – 
[image: image68.wmf]2
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Area diagram B

a2 – 
[image: image69.wmf]2

π

2

8
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= a2 – 
[image: image70.wmf]2

π

4

a


	M4
	M1 for identifying the radius of the circle in diagram A and B as 
[image: image71.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: image72.wmf]2

π

4

a

.

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: image73.wmf]2

π

4

a

or 
[image: image74.wmf]2
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π
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	49a
	a2  = 23 × 32 × 7  × 23 × 32 × 7  
	M1
	M1 for multiplying a × a.

	
	= 26 × 34 × 72
	A1
	A1 cao

	49b
	ab = 23 × 32 × 7 × 2 × 34

= 24 × 36 × 7
	A1
	A1 cao

	50
	Ratio AC : EC = 36 : 12

                        = 3 : 1

DE = 
[image: image75.wmf]1

3

 × 15 = 5 cm

DC2 =  52 + 122 = 169

DC = 
[image: image76.wmf]169

 
	M3
	M1 for identifying ABC is 3 × DCE

M1 for 
[image: image77.wmf]1

3

 × 15 = 5 cm
M1 for using Pythagoras’ theorem to find the length of the hypotenuse.

	
	Alternative method

152 + 362 = 1521

BC = 
[image: image78.wmf]1521

= 39 cm
DC = 
[image: image79.wmf]1

3

 × 39  
	M3
	Alternative method

M1 for identifying ABC is 3 × DCE.

M1 for using Pythagoras’ theorem to 
find BC.

M1 for 
[image: image80.wmf]1

3

× 39.

	
	DC = 13 cm
	A1
	A1 cao


Progression Step Boundaries
	Mark boundary
	Step

	0
	U

	1
	2nd

	2
	3rd

	8
	4th

	25
	5th

	53
	6th

	91
	7th

	128
	8th


	Question
	1
	2
	3
	4
	5
	6
	7
	8a
	8b
	9a
	9b
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	Objective
	Number problems.
	Solving problems with prime numbers.
	Money problems.
	Division with decimals. Money problems.
	Solving problems with factors and multiples.
	Problem solving with common multiples.
	Writing an algebraic expression.
	Substituting a value into a formula.
	Reasoning about algebraic formulae.
	Expanding brackets and simplifying expressions.
	Proof.
	Constructing two way tables.
	Interpreting scatter graphs.
	Interpreting bar charts and constructing pie charts.
	Problem solving with percentages.
	Problem solving with fractions and percentages.
	Apply reasoning to HCF problems.
	Problem solving with fractions and percentages.
	Constructing and solving equations.
	Constructing and solving equations.
	Writing an inequality.

	Step
	4th
	5th
	5th
	5th
	6th
	6th
	6th
	6th
	7th
	7th
	8th
	5th
	6th
	4th
	7th
	7th
	7th
	7th
	7th
	7th
	8th

	Mark
	2
	2
	2
	2
	3
	5
	1
	2
	1
	3
	2
	4
	5
	3
	5
	4
	6
	4
	4
	5
	3

	Student Book Reference
	1
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	3
	3
	3
	4
	4
	4
	4
	5
	5
	5


	Question
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33a
	33b
	34
	35
	36
	37
	38
	39

	Objective
	Deriving an expression.
	Deriving an expression.
	Problem solving with the mean.
	Problem solving with area.
	Calculating the area of a square given the perimeter.
	Problem solving with area of triangle and rectangle.
	Algebraic expressions and area and perimeter.
	Algebraic expressions and perimeter.
	Algebraic expressions and area and perimeter.
	Algebraic expressions and perimeter.
	Distance–time graphs and average speed.
	Ratio and direct proportion graphs.
	Scale factor of enlargement.
	Translation vector.
	Pythagoras theorem.
	Problem solving with percentages and ratio.
	Problem solving with ratio.
	Problem solving with ratio.
	Pythagoras theorem and area of a triangle.
	Using trigonometry to calculate a missing angle.
	Problem solving with probability.
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