Chapter 1
Using numbers
1.1
Timetables, charts and money

1
a 48


b 168


c 336


d 1680


e 720


f 744

2
2008

3
a 50 minutes




b 10:50

4
a Thursday
b 24 April

c 25 Feb

d 8 Jan


e 50

5
10p, 10p, 1p, 1p or 10p, 5p, 5p, 2p

6
a 0625

b 45 minutes




c 17 minutes

d £5.20

7
a £1, 20p, 10p, 1p


b 69p


c 50p, 10p, 5p, 2p, 2p

8
a i

£3.20

ii
£5.60

b 5 hours

9
a 282


b Bristol and Exeter


c 513

10
a £54


b £191.10
c £1845.50
d £2234.20

1.2
Positive and negative numbers

1
a 4


b July


c January and February

2
a 9 (C, –5 (C




b 26 (C, –27 (C




c 1 (C, –2 (C
3
3

4
a False

b True

c True

d True

5
a –6 < –4

b 5 > –4

c –2 > –8

d –5 < 3

6
a –5


b –4


c 1.5

7  
a –1


b 12


c 14


d 6

Brainteaser 

	Team
	Played
	Won
	Drawn
	Lost
	For
	Against
	GD
	Points

	Calcusea
	2
	0
	1
	1
	1
	4
	–3
	–1

	Directington
	2
	0
	0
	2
	0
	7
	–7
	–2

	Adderpool
	3
	3
	0
	0
	9
	0
	9
	6

	Bracketburn
	3
	1
	1
	1
	6
	5
	1
	1


A v B is 4 – 0, A v C is 3 – 0, A v D is 2 – 0, B v C 1 – 1 and B v D 5 – 0.

Order: Adderpool, Bracketburn, Calcusea, Directington

1.3
Adding negative numbers

1
a 3


b –5


c –13


d –7

e –3

f 3

g –2

h –10
2
a 3


b –2


c –6


d –10
3
a False

b True

c False

d True

4
a 2


b –4


c 6


d –3
5
£3.40

6
a –10


b 15


c 7


d 4



e It would need ten correct answers and one incorrect answer, but there are only ten questions
	–2
	–5
	–8
	5

	–7
	4
	–1
	–6

	3
	–10
	–3
	0

	–4
	1
	2
	–9


7
a  






b


	1
	–6
	–1

	–4
	–2
	0

	–3
	2
	–5


8
No, not all rows, columns and diagonal can be made to add up to –8.

1.4
Subtracting negative numbers

1
6, 7, 8

2
a 10


b 3


c 15


d –7

e 10

f 6

g 22

h –12
3
a –3


b –8


c 6


d –7
4
4 – – 2
5
a 7.6


b 1.8


c 2.18


d –4.8
e 6.3

f 4.4
6
a 25


b Alice

c 5


d 40, 41 or 42
7
£45.15

1.5 Multiplying negative numbers
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1
a 30


b – 24


c 22


d –28

e –90

f 42
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a 







b 
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3
a 7 and –2
b 8 and –7
c –5 and 2
Chapter 2 Sequences
2.1
Function machines
1
a 
8, 9, 10, 11
b
4, 6, 8, 10
c
0, 1, 2, 3




2
a
1 → 3
b
1 → 5
c
1 → 0



2 → 4

2 → 10

2 → 1



3 → 5

3 → 15

3 → 2



4 → 6

4 → 20

4 → 3

3
a
multiply by 3
b
add 7
c
divide by 4
4
a
add 8
b
divide by 4
c
subtract 2 then multiply by 5
5
a
6, 7, 8, 9
b
25, 30, 35, 40
c
7, 9, 11, 13
6
9, 14, 19, 24

7
any 4 correct outputs for pupils’ chosen inputs

2
a
1 → 2 → 3
b
5 → 15 → 14
c
1 → 4 → 8

d
2 → 1 → 5
 



2 → 4 → 5

6 → 18 → 17

3 → 6 → 12

4 → 2
→ 10

   





3 → 6 → 7

7 → 21 → 20

5 → 8 → 16

6 → 3
→ 15

  


4 → 8 → 9

8 → 24 → 23

7 → 10 → 20

8 → 4
→ 20

  


e
12 → 8 → 80




  8 → 4 → 40




  4 → 0 → 0




  2 → –2 → –20


2.2
Sequences and rules
1
a 
2, 5, 8, 11
b
10, 16, 22, 28
c
3, 6, 12, 24
d
1, 4, 16, 64



e 
50, 150, 250, 350

f
60, 55, 50, 45
g
40, 20, 10, 5



2
a
9, 11; add 2
b
25, 30; add 5
c
36, 43; add 7
d
60, 70; add 10

3
a 
Pupils’ own answer


b
By adding the two ‘add’ rules to make a new term-to-term rule

4
a
81, 243; multiply by 3
b
5, 0; subtract 5


c
0.1, 0.01; divide by 10
d
4, –4; subtract 8


e
80, 160; multiply by 2
f
1.25, 0.625; divide by 2

5
a i
4, 7, 10
ii
301

b i
1, 7, 13
ii
595



c i
16, 20, 24
ii
412

d i
–2, 0, 2
ii
196
2.3
Finding missing terms
1
a
Check pupils’ drawings



add four matchsticks in a diamond


b
Check pupils’ drawings



add a row of three red circles

2
a
Check pupils’ drawings


b
Check pupils’ drawings

3
a
40, 35, 30, 25, 20; subtract 5
b
100, 91, 82, 73, 64, 55; subtract 9


c
15, 5, –5, –15, –25; subtract 10

4
a
i 21 ii 9 iii 30 





b
number of blue squares + number of orange squares = total number of squares

5
a
–5
b
19
c
–75

6
a
2, 4, 6, 8; add 2


b
5, 8, 11, 14; add 3
 


c
6, 10, 14, 18; add 4

d
24, 17, 10, 3; subtract 7


e
13, 8, 3, –2; subtract 5
f
9, 90, 900, 9000, 90 000; multiply by 10


g
16, 8, 4, 2; divide by 2
h
1000, 100, 10, 1; divide by 10


i
8, 4, 2, 1, 
[image: image1.wmf]1

2

; divide by 2




7
a
10, 12
b
17, 20 
c
22, 26




d
–4, –11
e
–7, –12
f
900 000, 9 000 000


g
1, 
[image: image2.wmf]1

2

 
h
0.1, 0.01
i
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4

, 
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8

 

8
a
5, 9, 13, 17; 10th diagram will have 41; 20th diagram will have 81


b
4, 10, 16, 22; 10th diagram will have 58; 20th diagram will have 118

Brainteaser 
a
22
b
number of yellow tiles = (number of pink tiles × 4) + 2
c
£360.73
d
These questions are not possible – can’t tile regular octagons.  

e

f

g

2.4
Other sequences
1
a
an odd number (multiply the position in the sequence by 2 then subtract 1)


b
36
c
100
d
225

2
a
a whole number 

b
28
c
55
d
78

3
5


4
You get a square number.

5
2, 3, 5, 8, 12 (add the number which is the position of the previous term)


2, 3, 5, 8, 13 (add together previous two terms)


2, 3, 5, 9, 17 (multiply previous term by 2 then subtract 1)

6
a
Each row starts and ends with 1. Other numbers are found by adding the two 



numbers on either side in the row above.


b
1, 8, 28, 56, 70, 56, 28, 8, 1


c
powers of 2

d 
the whole numbers in order

e
the triangular numbers

7
a 
Check pupils’ drawings


b
0, 3, 9, 18

c
0, 1, 3, 6, 10
d) 10, 15

Brainteaser 

a
Check pupils’ drawings

b
10
c
4 metres
d
10


Chapter 3 Perimeter, area and volume

3.1 Perimeter and area

1
a
8.2 cm

b i
82 mm 
ii 0.082 m

2
105 m

3
a 
X = 10 units, Y = 16 units
b X = 6 square units, Y = 15 square units

4
a 
P = 14 cm, A = 6 cm2

b  P = 20 cm, A = 16 cm2
5
a
10–14 cm2 
b 14–18 cm2
6
Rectangles of 1 × 20, 2 × 10 and 4 × 5 drawn on cm² paper

7
a 
4


b 6


c 54


d 13.5 m2

e 40







f 
540 stones ÷ 25 = 21.6; 22 packs at £20 each = £440

3.2 Perimeter and area of rectangles

1
a
i 46 m ii 62 mm iii 24 cm

b i 112 m2 ii 198 mm2 iii 36 cm²

2
a
100 m

b i
50 

ii 12.5 or 13

3
a
10 m

b 9 cm

4
a 
The large tin is 55p cheaper (£19.50 – £18.95)


b 
Buying 2 small tins, as this wastes the amount of paint for 2 m2 and the large tin wastes the amount of paint for 6 m2.

5
a
cm2

b mm2


c cm2

d m2
Brainteaser

a 2106 square feet (78 × 27)

b 702 square feet (78 × 9)

c 283.5 square feet (21 × 13.5)

3.3 Perimeter and area of compound shapes

1
a green 16 cm, yellow 16 cm, red 30, purple 22 cm, blue 30 cm

b green 11² cm, yellow 8 cm², red 26 cm², purple 15 cm², blue 16 cm²
2
no measurements on diagrams, no ans to yellow fig.a   18cm, 20cm2

b  17cm, 17cm2

c   24cm, 20cm2

d   17cm, 11cm2
3
17 m² (24 – 2 – 2 – 1 – 2)
4
missing side = 9cm

5
48 cm

6
a 172 mm


b 23.4 cm

7
a 301 mm²


b 19.5975 cm²

8
18 m + 12 m = 30 m, 30 ÷ 1.8 = 16.666… rolls; 17 × 7.99 = £135.83; 60 cm
3.4 Volume of cubes and cuboids

1
a 12


b 18

2 a is the odd one out

3 a 27 cm3

b 1000 m3
c 343 mm3
4
a i 500 
ii 150 iii 765 iv 30
b i 3 ii 4.5









c i 750 ml
ii 2250 ml, 225 cl

5
a i 33 cl 
ii 0.33 l





b 3 cans, 10 ml short of a litre





c 10p cheaper (and you get 10 ml more!)

d i 20.5p ii 30.5p





e No, 2 × 1 litre bottles are 44p cheaper.

6
4 cm

7
a  2 m

b 4 cm

c l = 16 mm

Brainteaser

Box length = 8 + 2 × (0.6) = 9.2 cm

Box width = 4 + 2 × (0.6) = 5.2 cm

Box height = 0.4 + 2 × (0.6) = 1.6 cm

The capacity, though, remains 8 × 4 × 0.4 = 12.8 cm3
Chapter 4 Decimal numbers

4.1 Multiplying and dividing by 10, 100 and 1000

1
a
60

b 570
c 800
d 2800
e 5

f 730

g 90

h 5



i 72

2
a
13

b 0.6

c 6800
d 70

e 6400
f 8.3

g 0.19
h 0.62


i 0.029
j 49.7
k 0.0581

l 141.2

3
a ÷ 10
b × 100
c ÷ 100
d × 1000

4
a 60

b 10

c 1000
d 6

e 100
f 0.06

5
a 0.45 m

b 450 mm
c 37.5 cm 
d 0.375 m
e 8800 cm
f 920 cm



g 3150 mm
h 0.04567 km

6
a 0.456 kg
b 0.027 kg
c 3.169 kg
d 0.005 kg
e 3000 g

f 60 g



g 4800 g

h 2 g


i 5.68 t

j 0.753 t

k 6200 kg
l 40 kg

4.2 Ordering decimals

1
a

	Units
	Tenths
	Hundredths
	Thousandths

	[image: image245.emf]0
	4
	6
	

	0
	0
	9
	

	0
	4
	
	

	0
	3
	8
	

	0
	4
	0
	6

	0
	3
	0
	9

	0
	4
	1
	


b 0.09, 0.309, 0.38, 0.4, 0.406, 0.41, 0.46
2
The order is: 7, 1, 2, 6, 3, 8, 4, 5
	Beetle number
	Length

	1
	0.2 cm

	2
	0.3 cm

	3
	0.5 cm

	4
	0.8 cm

	5
	0.9 cm

	6
	0.4 cm

	7
	0.1 cm

	8
	0.7 cm


3
a >

b <

c <

4
23p, £0.28, 32p, £0.63, £1.20

5
0.06 m, 57 cm, 0.9 m, 123 cm, 2.05 m

6
0.652 kg, 0.67 kg, 785 g, 0.8 kg, 3.2 kg

7
a

	Units
	Tenths
	Hundredths
	Thousandths
	10thous
	100thous
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0
	0
	2
	9
	0
	3

	0
	2
	9
	3
	
	

	2
	9
	3
	
	
	

	0
	2
	0
	9
	3
	

	2
	0
	9
	3
	
	

	0
	2
	9
	
	
	

	0
	0
	0
	2
	9
	


b 0.0029, 0.02903, 0.2093, 0.29, 0.293, 2.093, 2.93

8
c 60, 
b 64, 
a 64.36, 
d 64.5

4.3 Estimates

1
a £200
b £230

2
a 0.8

b 0.5

c 5.2

d 3.9

e 2.1

f 2.0

g 0.1

h 6.0



i 6.0

j 4.0
(You must include the final 0 for f, i and j)

3
c 15 × 22 

4
a 7.9

b 2.5

c 16.5
5
a the units in the answer cannot be 1 (3 × 1 ≠ 1)

b the units in the answer cannot be 5 (8 × 4 = 32, so does not end in 5)

c the answer is too small (≈ 900 ÷ 10 = 90 or ≈ 900 ÷ 15 = 60)

6
Sensible estimates would be:
a 6800 − 500 = 6300
b 30 × 120 = 3600

c 500 ÷ 20 = 25

d 800 × 800 = 640 000 (or 750 × 800 = 600 000 to even the rounding up/down)
e 
[image: image5.wmf]6040

20

+

= 5
7
a Yes, because 5 × 4 = 20, and the socks cost less than £4

b 8 × 5 = 40, so the answer must end in 0, not 5.

8
Sensible estimates will be similar to these:

a 60 × 0.25 = 15
b 20 × 1 = 20

c 70 × 0.3 = 21

d 90 × 0.1 = 9



e 0.4 × 40 = 16

f 100 × 1 = 100

Brainteaser

These answers are approximations.

a 2.2 m
b 60 cm c 2.7 m

d 0.4 m
e 50 cm by 25 cm
f 11 × 3 = 33 m

4.4 Adding and subtracting decimals

1
a 8.5

b 6.14 check pupil’s drawing
2
a 8.5

b 6.14

3
a 6.8

b 3.2

c 26.23
d 6.47
e 136.98

f 5.7

g 239.11
h 7.07

4
a 2.3

b 11.57
c 4.34
d 6.92
e 9.51

f 38.15

5
£13.76

6
£25.65

7
a 2.63 m

b 3.13 litres

8
a 11.25 kg
b dog, cat, rabbit
c 6950 g (6.95 kg)
d i 0.05 kg ii 50 g

4.5 Multiplying and dividing decimals

1
a 6

b 19.2
c 29.7
d 21.87
e 15.36
f 35.49

2
a £35.55

b i 12 g ii 3000 g / 3 kg

3
a 0.5

b 0.4

c 13.4
d 0.4

e 50

f 800

g 400
h 1000

4
a 0.21
b 0.048
c 0.008
d 0.0054

e 0.2


f 0.0024
g 0.36


h 0.0032

5
a 2

b 20

c 2

d 90

e 2

f 0.4

g 100
h 5

6
a 0.3 g
b 0.024 g

7
a 60

b 2.8

c 4.8

d 360
e 2.4

f 0.21
g 0.24
h 0.27

8
a $532
b £49.61

9
a 240
b 90

c 72

Brainteaser

a 2.64 l

b 89p
c yes, 87.5p

d 87p; 3 l cheapest, then 2 l, then cans

Chapter 5 Working with numbers

5.1 Square numbers and square roots
1
a 8

b 1

c 11

d 9

e 0

2
a 14

b 28

c 91

d 587
e 58 000

3
a 13

b 22

c 30

d 60

e 47

4
a 1, 4, 9, 16, 25, 36, 49, 64
b They are the first 8 square numbers.





c Add the next odd number each time.

5
a 4 and 5
b 7 and 8
c 9 and 10
d 12 and 13

e 15 and 16

6
52 − 42 = 32, 132 −122 = 52, 252 − 242 = 72
7
a switch the last 2 digits to make 196
b because 3 × 3 = 9

c When squared:

numbers ending in 2 will end in 4, numbers ending in 4 will end in 6,

numbers ending in 6 will end in 6, numbers ending in 7 will end in 9,

numbers ending in 8 will end in 4, numbers ending in 9 will end in 1.

d because 5 × 5 = 25

e the reverse of part c applies, e.g. numbers ending in 4, will end in 2 or 8 when square rooted…

8
a x = 2 or −2
b x =1 or −1


c x =6 or −6

Brainteaser

a 4

b 40

c 400: the answer is 10 times bigger when the original number is 100 times bigger (add an extra 0 each time is acceptable)

d 4000
e because 100 times bigger is 10 × 10 bigger
f 7, 70, 700, 7000

5.2 Rounding

1
a i 660 ii 700 iii 1000

b i 2560 ii 2600 iii 3000

c i 3950 ii 3900 iii 4000
d i 410 ii 400 iii 0

e i 17 060 ii 17 100 iii 17 000
f i 9900 ii 9900 iii 10 000

2
a 21 529 460
b 21 529 500
c 21 529 000
d 21 530 000
e 21 500 000

f 22 000 000
g 20 000 000

3
a 8 g, 24 g

b 10 g, 20 g

c 7.7 g, 24.4 g

4
the nearest 1000 or nearest 5000

5
a i 1228km/h ii 763 mph

b 1610 km/h

6
Max’s number must be anything from 265 to 274, so Ben’s could be anything from 250 to 273, depending on what Max’s number actually is.

7
i 835 000 to 844 999 square miles 

ii 839 500 to 840 499

5.3 Order of operations

1
a 6 ÷ 3, 7
b 20 − 15, 15
c 50 ÷ 10, 0
d 3 + 13, 4
2
a 25

b 11

c 24

d 5

3
a 19

b 7

c 44

d 18

e 48

f 3

g 22

4
a 20 − (10 − 3) = 13
b (5 + 2) × 2 = 14


c 9 − (7 − 5) – 3 = 4

d (5 – 2)2
=9


e 12 – 3 × (10 – 6) = 0

f (10 + 10) ÷ (10 + 10) = 1

g (1 + 3)2 + 5² = 41

h 40 − (20 ÷ (4 + 1)) = 36
5
a 20

b 7

c 5

d 15

6
6 × 3.99 + 4.5 = £28.44

7
a (9 + 9 + 9) ÷ 9
b 9 + 9 − (9 ÷ 9)
c 99 + (9 ÷ 9)
d (9 + 9) × 9 – 9

5.4 Long and short multiplication

1
a 20

b 56

c 27

d 32

e
240
f 600

g
1200
h
6300
2
a









  b
	×
	30
	7
	

	8
	240
	56
	296


	×
	50
	1
	

	6
	300
	6
	306


3
a 39

b 378
c 444
d 2475

4
a 2800
b 8000

5
a USA: 5110, GB: 1524

b roughly 3–3½ times more

c 201

6
a 139.30 + 49.3 = £188.60
b (35 × 4 − 35 × 0.02) + (17 × 3 − 17 × 0.1)

7
25 × 64 × 2 + 27 × 101 + 23 × 98 = 3200 + 2727 + 2254 = 8181

Brainteaser

9 × 12 345 679 = 111 111 111

18 × 12 345 679 = 222 222 222

27 × 12 345 679 = 333 333 333

45 × 12 345 679 = 555 555 555

81 × 12 345 679 = 999 999 999

18 is twice nine, so the first answer is doubled, and so on, through the 9 times table.

90 × 12 345 679 = 1 111 111 110
99 × 12 345 679 = 1 222 222 221 (add the answers to 9 and 90 times)

5.5 Long and short division

1
a 27 r 1
b 85 r 5
c 147 r 3
d 98 r 2

2
a 4

b 50 

c 15


d 40

e 18

f 40

g 30

h 70

3
a 22

b 26

4
a 35

b 27 r 6
c 19 r 16
d 34

e 171

5
e.g. 13 × 16 + 1 × 24, 4 × 16 + 7 × 24, 24 × 9 + 1 × 16

6
a 32

b 4 bags
7
Bargain Basement is better (Discount plus = £1.92 per video; Bargain basement = £1.82 per video)

5.6 Calculations with measurements

1
a 16 cm
b 53 cm
c
35 m
d 900 000 cm
e 5.2 km
f 0.037 km

g 0.04 km
h 230 mm
i
8250 mm
j 0.009 kg
k 3.4 kg
l 9320 g

m 10
n 3.2 l
o
750 ml

2
a 1 hr 55 m
b 15 h 24 m
c 204 m

d 349 m

e 2 m 28 s
f 450 s

3
a 1.043 kg
b 1.17 l

c 4.58 m

d 7 h 10 m 20 s

4
UK (UAE: 503 100 000, UK: 630 500 000)

5
150.64 miles @ 100.26 mph = 1.5025 hours = 1 h 30 m to the nearest minute

6
a 27

b 25

c 675

d £4691.25

Brainteaser

a i 5.1 bars ii 5.3 bars iii 4.7 bars
b 5 m
c 2 m

Chapter 6 Statistics

6.1 Mode, median and range
1
a
70

b 3.4

c £1.10
d 10 g

2
a draw
b (

c 3

d no mode
e
5

3
a 7

b 30

c 103
d 0.6

4
a b (in either order) 1, 5, 5; 5, 5, 9

c any of these: 5, 10, 10, 10; 
5, 6, 10, 10; 5, 7, 10, 10; 5, 8, 10, 10; 5, 9, 10, 10; 6, 10, 10, 11; 7, 10, 10, 12; 
8, 10, 10, 13; 9, 10, 10, 14; 10, 10, 10, 15; 10, 10, 14, 15; 10, 10, 13, 15; 
10, 10, 14, 15

5
1, 5, 5; 2, 5, 6; 3, 5, 7; 4, 5, 8; 5, 5, 9

6
a Any set of 5 numbers that containing 3, 3, 4... with no other repeats.

b 5, 6, 7, 10, 10

7
a Ford
b Toyota, Fiat or Honda
c A Ford must have left. The 2nd car could be any make, as it must have been a Honda that arrived in part b.

d Median and range only work with numbers, or other data that has a definite numerical order

e E.g. colours, shapes, sounds, pictures, animals in a zoo, gender…

6.2 The mean

1
a denominator is 3, 
[image: image6.wmf]15

3

= 5

b denominator is 5, 
[image: image7.wmf]35

5

 = 7
c 
[image: image8.wmf]56

4

 = 14

2
a 6.5

b 9

3
a 2.52 kg
b 0.04 kg

4
a 17.5 s
b 17 s
c 20 s
d mode, 20 is at the top end so not representative

e because the three values above the mean are significantly above it.

5
a 1, 2, 4, 4, 4

b The total must be 50, with 5 as the middle number, e.g. 1, 1, 5, 10, 33; 1, 5, 5, 5, 34

6.3 Statistical diagrams

1
a 20

b bananas

c oranges

2
a oak
b 60 (a quarter of 240)

3
a 35 miles
b 50 miles
c Rabi
d 32.5 miles

e 142.5 miles

4
a 9

b 15
5
a Connors (51 vs 49 cars)

b 2 (March and April)
c Connors 19, VPW 14

d Connors 15, VPW 8


e line graph

6
a orange
b blue, red, green/purple, yellow, orange
c 15

d blue and red

e 6 bars, heights as follows: blue 30, red 25, green 15, purple 15, yellow 10, orange 5

7
a 20

b drama 18°, comedy 72°, sci-fi 72°, action 90°, romance 108°
c check pupil’s drawing
6.4 Collecting data

1
a
1 lll
b bars of 3, 5, 7, 2, 2, 1
c 3

[image: image247.jpg]


2 llll  
[image: image248.jpg]Order 3 Order 1 Order 2 Order 5



3 llll ll

4 ll

5 ll

6 l

2
a frequencies and bars should be 6, 12, 9, 5, 3


b Any suggestions with support, e.g. people with young families may prefer play area, teenagers may prefer swimming pool, older people may prefer somewhere to shop or stop for a drink, it depends on what already exists in the area, etc.

3
a
	Number of tickets
	Frequency

	1
	12

	2
	5

	3
	1

	4
	3

	5
	9


b 1

c 4

d 2
 e
Check pupils’ graphs
4
Tallies and frequencies: 
Popcorn 5, Biscuits 2, Peanuts 4, Cheese 7, Vegetables 5, Fruit 9

5
a 0, 0, 0, 1, 1, 1, 2, 2, 3, 3, 3, 3, 3, 4, 4

b 30
 
c 2

d
attacking

6
Angles: Trainers 150°, Slippers 90°, Flip flops 120°

Brainteaser

Your results will depend on your choice of book(s) and the decisions you make.

6.5 Grouped frequency

1
a 
	Number of MP3 tracks
	Tally 
	Frequency

	0–4
	[image: image249.jpg]
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//// //// //
	12

	5–9
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//// ////
	9

	10–14
	//// /
	6

	15–19 
	//// 
	4

	20–24
	//
	2

	25–29 
	/
	1


b bars to match the frequencies

2
a iii because i has too many classes and first category is not required and in ii the classes are too wide and don’t need to start at 0.

b 
	Average age
	Tally
	Frequency

	10–19 
	///
	3

	20–29 
	//// //// //
	12

	30–39 
	//// //// /
	11

	40–49 
	////
	4

	50–59 
	//
	2


c bars to match
3
a 
	Lifetime (hours)
	Frequency

	21–25 
	5

	26–30
	12

	31–35
	20

	36–40 
	18

	41–45 
	10

	46–50
	4



b 31–35

c 69

d 55

e maximum range 29, minimum range 21

4
a 18

b appropriate bars, scales and labelling

c 5



d early morning or late at night

e 2 (when 16 or more cups were asked for)

5
a The modal class is the one with the highest frequency, so 80–119. The mode is not the frequency of the biggest class interval

b 3 hours 59 minutes



c winter, because there are not many hours of sunshine



d 1 in 40 (the first tally of 1 could be any value from 0 to 39, which covers 40 separate values)



e 3 (as 180 minutes is halfway in the 160–199 interval, assume 2 days, plus the 1 from 200–239)

Brainteaser

a 25–30
b 25–30
c 45
d 20
e 25

6.6 Data collection

1
Appropriate scales and labels with bars of Sleep 8, School 6, Homework 3, Play 4, 
Other 3

2
Appropriate labels and colours/key with angles of: Beach 108°, City break 36°, 
Activity holiday 72°, Volunteering 144°

3
a Office staff

	Days of annual leave 
	Frequency

	5
	2

	10
	4

	12
	1


b Factory staff

	Days of annual leave 
	Frequency

	5 
	5

	8
	1

	10 
	5

	12
	1

	15 
	1


c Office staff prefer to use 10 days of annual leave whereas factory staff equally prefer 5 or 10 days. There is greater variation amongst factory staff but there are more factory staff.
4
a Office staff

	Weekday 
	Frequency

	Monday
	5

	Tuesday 
	0

	Wednesday
	1

	Thursday
	1

	Friday
	0


b Factory staff

	Weekday 
	Frequency

	Monday 
	8

	Tuesday 
	0

	Wednesday 
	3

	Thursday 
	1

	Friday 
	1


c Both office and factory staff prefer their holiday to begin on a Monday 

5
Various answers are possible, e.g. How many holidays would you like during the year?
Chapter 7 Algebra

7.1 Expressions and substitution

1
a m − 2
b 
[image: image9.wmf]2

x



c 7p
 
d 2t – 1

e c2

f 
[image: image10.wmf]10

b

+ 4

2
a 
u + v + 4

b
17.6

3
a
6x

b
48cm
4
a
p + 3 
b
p - 5

c
2p

d a 13cm

b 5cm

c 20cm
5
a
i 15

ii 50

iii 500


b
i 16

ii 49

iii 81


c
i 2

ii 7

iii 10


d
i 5

ii 4

iii 11

6
a
i 1

ii 4

iii 12


b
i 13

ii 20

iii 35


c
i 18

ii 3

iii 0


d
i 8

ii 17

iii 29


e
i 95

ii 65

iii 100

7
a
i 2

ii 47

iii 98


b
i 45

ii 20

iii 101

Brainteaser

a
2A + B

b
6A + 2B
c
B – 2A

d
2B + 4A
e
6A + B

f
12A - 2B 

7.2 Simplifying expressions

1
a 3a

b 3b

c 5c

d 4d

e 2e

f 4f
2
a 9p

b 8q

c 16t

d 0

e 8x

f 8c

g m

h 9k

i 9y

3
a 5a + 11b
b 8x + 4y
c 4d + 3e
d 9 + 3m
e 2p + 10q
f 4t + 5


g 3f + 7p + 3
h 7m

i 6t + 2

4
a 22h + 7k
b 3m + 7n
c 3t – 5c

d z – 2x
5
a 3m – 2m = m; m + 14q
b 1h = h; h + 7w
c + – can be rewritten as –; 2e – 5y
6
a 4, 7
b 8, 12

c 9, 4, 5

7
a









b 











c









d

8
a) u + u + 3 + 3u – 1 + u + 2 + 2u + 5 = 8u + 9; b) 2(2x + 7 + x – 3) = 2(3x + 4) or 6x + 8

Brainteaser
i 5a, a regular pentagon ii 2a + b, an isosceles triangle 
iii 2a + 2b, a parallelogram, kite or rectangle iv a + b + c, a scalene triangle 
v 6a, a regular hexagon vi 3a, an equilateral triangle 
vii 3a + b, could be a trapezium

7.3 Using formulae

1
a £190
b £230
c £630

2
a 4.5 hours
b 6.5 hours

3
a 36 minutes
b 365 minutes
c 134 minutes

4
a 3
b 45
c 12

5
a 4500p = £45
b 1875p = £18.75
c 3060p = £30.60

6
a 138 cm2
b 280 cm2
c 239 cm2
Brainteaser

Graham can take 4 ml, Sonal 1.6 ml and Yasmina 5.36 ml.

Louis is 50, Mitch is 57 and Ramandeep is 27.

For children under 15, the formula gives a negative number.

7.4 Writing formulae

1
a J = B + 5
b H = 24D
c T = 12A + 7C
d A = L2
2
a t = 400n
b b =
[image: image11.wmf]5

m

  
c d = 180 – T
d w = 100 + m

3
a P = 4k
b A= k²
c P = 4u+6
d A= u²+3u

4
a A= T-U
b L= A/w
c C= 2+0.5t
d s= a + b + c + d

5
y = b + 2q

Chapter 8 Fractions

8.1 Equivalent fractions

1
a, g and l (
[image: image12.wmf]2

3

); b and d (
[image: image13.wmf]5

8

); c and h (
[image: image14.wmf]2

5

); e and j (
[image: image15.wmf]3

5

); f, i and k (
[image: image16.wmf]3

4

)

2
Various possibilities

3
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4
a 
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b 
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c 
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d 
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e 
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f 1
[image: image23.wmf]1
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5
a 
[image: image24.wmf]1
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b 
[image: image25.wmf]4
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c 
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d 
[image: image27.wmf]3
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e 
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6
a G

b J

c I

d G

e E

7
a 20p
b 30p
c 75p
d 55p

8.2 Comparing fractions

1
a 
[image: image29.wmf]3
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b 
[image: image30.wmf]2
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c 
[image: image31.wmf]13
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2
a e.g. 
[image: image32.wmf]3

7

,
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7

 
b e.g. 
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8

,
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8

,
[image: image36.wmf]6
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c e.g.  
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,
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,
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,
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,
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3
a 
[image: image42.wmf]7
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b 
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c 
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4
a >

b >

c <

5
Drawings equivalent to:  a 
[image: image45.wmf]11
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b 
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c 
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 should have den 24 not 20 

6
a >

b >

c <

d <

7
a
	Name
	Goals
	Appearances
	Fraction
	Decimal
	%

	Dimitar Berbatov
	15
	25
	
[image: image48.wmf]3

5

 
	0.6
	60

	Sergio Aguero 
	20
	30
	
[image: image49.wmf]2

3

 
	0.666..
	66.666..

	Ricky Lambert
	32
	40
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5


	0.8
	80

	Robin van Persie
	35
	40
	
[image: image51.wmf]7

8

 
	0.875
	87.5

	Gareth Bale
	16
	32
	
[image: image52.wmf]1
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	0.5
	50

	Luis Suarez
	34
	40
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20

 
	0.85
	85

	Demba Ba
	24
	30
	
[image: image54.wmf]4

5


	0.8
	80


b Van Persie, Suarez, Ba/Lambert, Aguero, Berbatov, Bale
8.3 Adding and subtracting fractions

1
a 
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b 
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c 1

d 
[image: image57.wmf]1

4

 

e 
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2
a 
[image: image59.wmf]3
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b 
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c 
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d 
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a 
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b 
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c 
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d 
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4
a 
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b 
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c 
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d 
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5
a 1

b 
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c 
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6
a 
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b 
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c 
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d 
[image: image76.wmf]7

10

 
e 
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f 
[image: image78.wmf]1
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g 
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h 
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a 1 7/18 
b 
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c 
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a 
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b office staff £100 000, administration £25 000, running costs £125 000

8.4 Mixed numbers and improper fractions

1
a 5

b 16

c 6

d 40

2
a 1
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b 4
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c 1
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d 4
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e 5
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f 5
[image: image89.wmf]5

9

 

3
a 
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b 
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c 
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d 
[image: image93.wmf]21
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e 
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f 
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a 4
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b 4
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c 1
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d 5
[image: image99.wmf]1

2

 
e 6
[image: image100.wmf]2
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f 7
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g 
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h 1
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i 1
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j 1
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a A 1
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  B 1
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  C 1
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  D 1
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b 1
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c 1
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6
a 1
[image: image112.wmf]1
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b 1
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c 2
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d 5
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a 1
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, 1
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b 2
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, 2
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, 2
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c 5
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a 
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 , 36°

b i No 
ii Yes 
iii No

c i 2
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ii 1
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iii 2
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  iv Rosie

d i J 

ii D
 
iii H, 
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  extra needed

8.5 Calculations with mixed numbers

1
a 1
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4

 
b 1
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c 1
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d 
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e 
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2
a i 1
[image: image135.wmf]1

7

 

ii 1
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iii 1
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b i 1
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ii 1

iii 1
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3
a 1
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b 1
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c 
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d 
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4
a 1
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b 1
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c 1
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5
a 3
[image: image147.wmf]5
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b 2
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c 
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d 1
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6
a rear: 8 turns, front: 12 turns



b rear: 9 m, front: 6 m
c rear: 10 turns, front: 15 turns

7
a 3
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b 5
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c 3
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a
i 2
[image: image154.wmf]1
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ii 3
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iii 5
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b
i 2
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ii 3
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c
The price of the small bottle increases in the same proportion as the quantity of perfume.

The price of the middle goes up by more than the quantity does, whilst the cost of the large bottle increases less than the amount the perfume does.

This means the largest bottle is the best value for money. 

Chapter 9 Angles

9.1 Measuring and drawing angles

1
These angles drawn: a 25°
b 70° 
c 57°

2
These angles drawn: a 120°
b 148° c 173°

3
a obtuse

b right
c reflex
d obtuse

e acute

f reflex

4
a ??°

b ??°
c ??°

d ??°

5
a Any triangle with one angle more than 90°


b Triangle with 1 angle over 90° and 2 equal acute angles, isosceles triangle

6
Measured angles: 
a ??°

b ??°

Brainteaser

a i
10° ii 40° iii 30°

b acute

c 15°

d square cut and square drive; cut and off drive; hook, pull and on drive

e 150°

f 5°

g e.g. A, as in B they’re nearly all the same

h square cut, no

9.2 Calculating angles

1
a  
165°
b   54°
2
a 160°
b 45°
c 130°

3
a
117°
b
63°

c
55°

d
8°

e
50°

4
a 27° and 32°, 27° and 58°
b 32° and 58°

c 32°, 73° and 75°

d 32°

5
a 40°

b i 30° ii 15°
b. 550
6
a m = 15°
b m = 30°, n = 150°
c m = 45°, n = 135°
d m = 60°, n = 120°

e 15 times table

7
a 30°

b 30°
c 55°

d 60°
e 60°

9.3 Angles in a triangle

1
a LH = 45°, 105°, 30° RH = 35°, 25°, 120°

b c angles in both triangles should add up to 180°.

2
a = 37°
b = 62°
c = 31°
d = 116°
e = 53°
f = 127°
g = 40°

3
a = 80°
b = 55°
c = 71° (180 – 69 − 40)
d = 61° (180 – 69 − 50)

4
a isosceles triangle with 36°, 72°, 72°
b isosceles triangle with 36°, 36°, 108° 
5
a = 75°
b =105°
c = 42°
d = 96°
e = 20°
6
a = 45°
b = °30

9.4 Angles in a quadrilateral

1
a = 98°, b = 120°, c = 57°, d = 83°, Total = 360°

2
b The angles in all quadrilaterals add up to 360°.

3
a a = 65°
b b = 138°
c x = 105°

4
a acute – 3, obtuse – 0, reflex – 1

b shade triangle in lower right corner


c 120º, 20º
  enlarged lower triangle:


5
a = 57° b = 57° c = 57° d = 135° e = 45° f = 60° g = 75° h = 102°

6
a x = 28°, y = 112°, z = 28°
b 80°, 80°

7
a x = 27°
b x = 45°, y = 135°
c x = 45°

Brainteaser

a ECF, DFB, FDE

b 
[image: image160.wmf]1

4

 

c
a rhombus

d an isosceles trapezium

9.5 Properties of triangles and quadrilaterals

1
BCD: right-angled, isosceles triangle BAD: right-angled, scalene triangle 
ABC: scalene triangle

2
a 2 of: AB, CD, AF

b AB, CD & FE or BC & DE

c AB & BC, BC & CD, CD & DE, DE & EF

3
a B and F



b
Check pupils’ drawings
4

5
a right
b rhombus
c equal
d rhombus
e one, parallel

6
a a rectangle, possibly a square
b a parallelogram, possibly a rhombus

c
an isosceles trapezium

7

8
	No. of right angles 
	1
	2
	3
	4

	Triangle
	(
	(
	(
	(

	Quadrilateral
	(
	(
	(
	(


Chapter 10 Coordinates and graphs

10.1 Coordinates

1
A (3, 1) B (0, 3) C (4, 5) D (2, 0) E (0, 0)

2
a
i A (2, 8) B (1, 6) ii C (7, 6) D (5, 8) L (5, 6) iii E (5, 4) iv H (1, 1) 
v F (7, 2) G (6, 1) K (7, 0) vi I (2, 4)

b i hedge ii pond iii lawn iv vegetable plot v flower bed vi lawn 
vii patio

3
a (−2, −3)

b Ruth can win by placing a counter in (1, 1) or (2, 0) and Janet can only block one place.
c (−2, 2) (3, 2) (3, −3) (−2, −3)

4
a odd numbers

b multiples of 4, starting at 0

c (19, 36)

d (199, 396)

e (200, 597)

Brainteaser

a b
Check pupils’ answers
c (1, 0) (2, 1) (3, 2) (4, 3)  (5, 4)
d y is 1 less than x

e yes


f 
a y = x + 2 drawn b y = −x drawn
10.2 From mappings to graphs

1
a 5, 6, 7

b 1, 2

c 2, 1, 0
2
Check pupils’ answers


3
a ii (3, 4) (4, 6) (5, 8) 
b 
ii (3, 8) (4, 11) (5, 14)

4
Check pupils’ answers

5
a e.g. (1, 4) (2, 6) (3, 8)
b c  Check pupils’ answers

d 2



e x = 2

f
The solution to the equation is the intersection with the x-axis



g x = -1/2  and x = 3.5

10.3 Naming graphs

1
a E

b B and F
c A


d H and E

e F

f G and D

2
a y = 3 
b x = 6 

c y = 6

d x = 6

3
Check pupils’ answers
4
a i (3, 1) ii (2, 4) iii (−2, 3)
b i (4, 2) ii (0, 3) iii (3, −2)

5
x = 2, y = 5 x = 0, y = 4 x = −3, y = 2 x = −1, y=-4

10.4 Naming sloping lines

1
y = 2x − 1

2
a yes
b no
c yes
d yes

3
a
Check pupils’ answers
b They all pass through 1 on the y-axis (i.e. y-intercept = 1).


c Anything ending in + 1, e.g. y = 1 or y =  9x + 1

4
a
Check pupils’ answers
b (3, 9)

5
a They have the same slope or they are parallel.




b Anything starting y = 2x, e.g. y = 2x + 7.

6
(3, 13)

7
Check pupils’ answers
	x
	y
	Total
	Coordinate

	0
	5
	5
	(0, 5)

	1
	4
	5
	(1, 4)

	2
	3
	5
	(2, 3)

	3
	2
	5
	(3, 2)

	4
	1
	5
	(4, 1)

	5
	0
	5
	(5, 0)


10.5 Lines of the form x + y = a

1

2

	x
	y
	Total
	Coordinate

	0
	4
	4
	(0, 4)

	1
	3
	4
	(1, 3)

	2
	2
	4
	(2, 2)

	3
	1
	4
	(3, 1)

	4
	0
	4
	(4, 0)


Check pupils’ answers
3
Table of values will include a range of these rows:

	x
	y
	Total
	Coordinate

	−3
	10
	7
	(−3, 10)

	−2
	9
	7
	(−2, 9)

	−1
	8
	7
	(−1, 8)

	0
	7
	7
	(0, 7)

	1
	6
	7
	(1, 6)

	2
	5
	7
	(2, 5)

	3
	4
	7
	(3, 4)

	4
	3
	7
	(4, 3)

	5
	2
	7
	(5, 2)

	6
	1
	7
	(6, 1)

	7
	0
	7
	(7, 0)

	8
	−1
	7
	(8, −1)

	9
	−2
	7
	(9, −2)


Check pupils’ answers
4
a i J ii I, K iii C, M

b i x = y + 5
ii x + y =-3 iii x + y = 0

5
They are parallel but have different y-intercepts.

6
x + y = 3, y = 3 − x, y + x =3

10.6 Graphs from the real world

1
a £25
b £40
c 115 miles

2
a £100
b £600
c 7 months
d 5 more months

3
a
	Number of items
	2
	4
	6
	8
	10
	12
	14

	Postage & packing (£)
	5
	10
	15
	20
	25
	30
	35


b


c i £15 
ii £32.50

d i 4 
ii 11

4
a
	Number of pages
	100
	200
	300
	400

	Weight of book (g)
	250
	450
	650
	850


b

c i 350g 
ii 690g
d i 340 
ii 270
5
a £10
b £2

c S: 20p, T: 50p

d S

e S: £12, T: £30

Brainteaser

a Check pupils’ answers
b i 70p ii £1.60
c 8 days late
e 30p (£1 – 70p)
f 65 days
g 14 weeks (98 days)

Chapter 11 Percentages
11.1 Fractions, decimals and percentages

1
a 70%, 
[image: image161.wmf]7

10


b 55%, 
[image: image162.wmf]11

20


c 96%, 
[image: image163.wmf]24

25


d 2%, 
[image: image164.wmf]1

50


2
a 0.3, 
[image: image165.wmf]3

10


b 0.16, 
[image: image166.wmf]4

25


c 0.95, 
[image: image167.wmf]19

20


d 0.05, 
[image: image168.wmf]1

20


3
a 40%, 0.4
b 85%, 0.85
c 36%, 0.36
d 74%, 0.74

e 80%, 0.8


f 62.5%, 0.625

4
a 40%, 
[image: image169.wmf]2

5


b 90%, 
[image: image170.wmf]9

10


c 27%, 
[image: image171.wmf]27

100


d 65%, 
[image: image172.wmf]13

20



e 62%, 
[image: image173.wmf]31

50

 

5
a 
[image: image174.wmf]7

20

, 0.35
b 
[image: image175.wmf]3

5

, 0.6
c 
[image: image176.wmf]7

25

, 0.28
d 
[image: image177.wmf]7

40

, 0.175

e 
[image: image178.wmf]43

100

, 0.43

6

	
	a
	b
	c
	d
	e

	Decimal
	0.8
	0.06
	0.35
	0.76
	0.875

	Fraction
	
[image: image179.wmf]4

5


	
[image: image180.wmf]3

50


	
[image: image181.wmf]7

20


	
[image: image182.wmf]19

25


	
[image: image183.wmf]7

8



	Percentage
	80%
	6%
	35%
	76%
	87.5%


7
a
63%, 
[image: image184.wmf]16

25

, 0.65
b
0.09, 11%, 
[image: image185.wmf]1

8



8
a = f
b = h
c = g
d = i
e = j
9
a 140%

b 300%

c 288.5%
d 1
[image: image186.wmf]3

4


e 4
[image: image187.wmf]1

2



f 6
[image: image188.wmf]1

10


11.2 Fractions of a quantity

1
a 9 mm
b 8 cm
c 4 km
d 20 m

2
a 2

b 6

c 110

3
a 
[image: image189.wmf]3

4

 of 48
b 
[image: image190.wmf]5

8

 of 56
c 
[image: image191.wmf]5

6

 of 33

4
a £8

b 32 kg
c 99 ml
d 28 eggs
e 250 g
f 160 miles

5
208 mm

6
12

7
a £520
b £1040

8
71

Brainteaser

a
Clarissa did best in Geography, Dan in Art and Alfie in DT.

b
Geography: Alfie 48 (64%), Ben 51 (68%), Clarissa 64 (85%), Dan 50 (67%)

Art: Alfie 40 (56%), Ben 58 (81%), Clarissa 54 (75%), Dan 61 (85%)

DT: Alfie 70 (88%), Ben 64 (80%), Clarissa 55 (69%), Dan 24 (30%)

11.3 Percentage of a quantity

1
a £9

b £40
c £45
d £30
e £50
f £12

2
a £56
b 128 m
c 13.5 kg
d 14 kg

3
a 4 g

b 36 g
c 40 g
d 120 g
e 156 g

4
a 14

b 8.4

c 7.68
d 304

5
a 45

b 32

c 40

6
a £315
b £15.75
c £217.50

7
a 40

b 160
c 56

d 104
e 52%

8
a £10.50

b £382.50

9
80

11.4 Percentages with a calculator

1
a 17.92

b 53.65

c 80.08

d 99.06

e 44.361

f 230.14

2
a 209 kg

b 1.86 m

c 38.16 years
d 1.87 litres

e 7.23 pages

f 627.66 houses
g 252 seeds

h £1771.71

3
a 32% of £56
b 9% of 523 g

4
102

5
a £85.75

b £14.88
c £24.50

6
d

7
a £51.41

b £518.75

8
a Blue 755, Green 774, Purple 1043, Red 832, Pink 653, Brown 678, Yellow 742, Orange 915

b Percentages have been rounded

Brainteaser

Annette 3318, Bradley 1896, Carol 2449

11.5 Percentage increase and decrease

1
a 55

b 352
c 8.8

d 2750
e 38.5
f 135.3

2
a 60

b 33

c 225
d 900
e 57

f 17.25

3
a 24 cm
b 180 mm
c 9.6 cm

4
a 108 s
b 85.5 s

c 12.6 s

5
165 m

6
a 
[image: image192.wmf]2

5

 off is best
b £260 £240 £300

7
a £150
b £5150

c £400

8
e.g. 90% of 110% = 99%, the 10%s are for different amounts

Chapter 12 Probability

12.1 Probability words

1
a very likely
b
evens
c likely
d impossible
e unlikely (or very unlikely)

2    a
very unlikely
b

certain
c
evens

d
impossible
e
very likely    
3
a an odd number
b both the same
c a multiple of 3
d a triangle number

4
a unlikely


b (very) likely

c certain



d evens

e (very) unlikely

f impossible
5
Various answers are possible.

12.2 Probability scales

1
a i 
[image: image193.wmf]8

15


ii 
[image: image194.wmf]3

5


iii 1 
iv 
[image: image195.wmf]4

15


2
a 
[image: image196.wmf]2

11


b 
[image: image197.wmf]4

11


c 
[image: image198.wmf]7

11

 
d 
[image: image199.wmf]2

11



e 
[image: image200.wmf]6

11

 

3
0.991

4


	Event
	Probability of event occurring (p)
	Probability of event not occurring (1 − p)

	A
	
[image: image201.wmf]2

5


	
[image: image202.wmf]3

5



	B
	0.75
	0.25

	C
	
[image: image203.wmf]3

8

 
	
[image: image204.wmf]5

8



	D
	0.12
	0.88

	E
	
[image: image205.wmf]19

20

  
	
[image: image206.wmf]1

20



	F
	0.875
	0.125

	G
	74%
	26%


5
a 
[image: image207.wmf]1

5

 or equivalent
b 0.75 or equivalent
c 0.39 or equivalent

d 0.84 or equivalent
6
a 
[image: image208.wmf]4

12

 
b 
[image: image209.wmf]3

12

 
c 
[image: image210.wmf]3

12



d 
[image: image211.wmf]9

12

 
e 
[image: image212.wmf]8

12

 
f 
[image: image213.wmf]9

12


 
g 
[image: image214.wmf]10

12

 

7
a 
[image: image215.wmf]7

17

 
b i 24
ii 76

iii 65

8
a 0.9 or equivalent

b 0.18 or equivalent
c 0.65 or equivalent
12.3 Experimental probability
1
a
Answers will vary

b 
[image: image216.wmf]1

6


c Answers will vary

2
Answers will vary

3
Answers will vary

4
Answers will vary

5
Answers will vary

6
a 10
b Answers will vary
7
a
	Recording period
	Number of days of rain
	Experimental probability

	30
	12
	12 ÷ 30 = 0.4

	60
	33
	33 ÷ 60 = 0.55

	100
	42
	42 ÷ 100 = 0.42

	200
	90
	90 ÷ 200 = 0.45

	500
	235
	235 ÷ 500 = 0.47



b Pupils’ own answers


c Answers will vary


d Not raining

8
Answers will vary

9
a i 0.15
ii 0.62
iii 0.38
iv 0.85

b The probability of the cover landing on its bottom is equal to the probability of it landing showing its top. The probability of the cover landing on its top is equal to the probability of it landing showing its bottom. 

c 300

Chapter 13 Symmetry

13.1 Lines symmetry
1
a 1
b 1
c 1
d 2
e 2
f 2

2
a 5
b 3
c 1
d 4
3
d, h and i (0) a, e and f (1) b, c and g (2)

4
a


       
b





c
5
There are several possibilities for each shape.

6
a H, I, O, X

b X



c a circle, infinite

7
Check all shapes for stipulated symmetry.

13.2 Rotational symmetry

1
a pod, dip, s.o.s, mow, NOON
b 2

2

3
There are several possibilities for each shape.

4
There are several possibilities for each shape.

5
There are several possibilities for each shape.

6
Check all configurations for stipulated symmetry.

Brainteaser

a Rotational symmetry, order 2; 2 lines of symmetry
b 


c Yes

13.3 Reflections

1
BOXED with dotted symmetry line along centre
2
a
Check pupils’ drawings
b
Check pupils’ drawings


c
Check pupils’ drawings
d  Check pupils’ drawings

3


4

5
a  Check pupils’ drawings
b  Check pupils’ drawings
6


13.4 Tessellations
1
a A, C, D, F


b B - isosceles triangle, E – parallelogram

2
a, b and d all tessellate, check tessellations

3
check pupils’ tessellations
4
a C

b A

c B and D

5
check pupils’ tessellations

6
check pupils’ tessellations 
7
a  check pupils’ tessellations
b 60° and 120°

Brainteaser

Pupils’ own (wonderful) designs!

Chapter 14 Equations
14.1 Finding unknown numbers

1
a 7

b 9

c 70

d 16


e 11


f 21

g 40

h 210

2
a 4

b 1

c 4

d 8


e 150

f 22

g 27

h 60

3
a a − 4
b 13

c 21

d 39
4
a 2k + 3
b 6

c 4

d 25
14.2 Solving equations

1
a b = 2
b t = 6
c h = 4
d u = 14

e y = 4

f p = 7
g k = 9


h f = 13
2
a v = 5
b q = 6
c d = 2
d n = 8

e a = 3

f m = 7
g b = 10

h c = 20
3
a x = 14
b p = 18
c y = 27
d t = 180
e h = 32

f r = 30
g d = 30


h u = 8

4
i 
t = 36 − 5− 8 – 7 – 10

ii 6 cm
5
i 
h = 28 ÷ 4





ii 7 cm
6
i 
z = 180 − 70− 55



ii 55°
14.3 Solving more complex equations

1
a
x = 5
b
y = 4
c
z = 4
d
x = 2

e
x = 12

f
x = 
[image: image217.wmf]7

8


2
a y = 5
b b = 4
c x = 5
d p = 6

e q = 8

f m = 150
g d = 7


h r = 8

3
a m = 4
b q = 9
c v = 7
d n = 3

e A = 16

f w = 35

g f = 9


h x = 6
i w = 11
j e = 8
k m = 8

l v = 4

m j = 8

n x = 20

4
a
2

b
3

c
8

d
45 


e
10


f
8


g
21



h
77

5
a
9

b
8

c
20

d
10
6
a
i 2x + 3x = 60

ii x = 12
b
i 4x + 5 = 29
ii x = 6 
c
i 5x + 8 = 23

ii x = 3


d
i 4x +3 = 9

ii x = 1.5

7
a 4x + 60

b 4x +60 = 112, x = 13

14.4 Setting up and solving equations

1
a 7b – 8
b 7b – 8 = 27, Bella’s number was 5

2
a C – 9
b C + C – 9 = 23 or 2C – 9 = 23
c 16

3
a w + 7
b w + w + 7 = 31 or 2w + 7 = 31, William is 12 and his brother is 19

4
a s = 81
b N + N – 29 = 81 or 2N – 29 = 81, there are 55 nurses

5
a 2

b –2

c 100 is not a multiple of 3

6
a 6c + 0.65
b 6c + 65 + 425 = 1000, one can of sweetcorn costs 85p

7
a 20p
b £1.70

Brainteaser

Courtney and Olivia are 7-year old twins. Jonine is 3, Leona is 5, Michelle is 8, Penelope is 10 and Natalie is 13.

Ch 15 Interpreting data

15.1 Pie charts

1
Pro Soccer 10%, Gears of War 20%, Sims 30%, Sonic 40%

2
a 3

b Sims

c 24


d 21

3
a 20%
b 
[image: image218.wmf]1

10

 

c 70%

d 
[image: image219.wmf]3

5

 

e Sims and Pro Soccer
f Sims

4
a Others, between Independents and Conservatives
b Conservatives
c Liberals

5
a oak
b 10%

c about 
[image: image220.wmf]1

3

 
d 50

e 75%

f pine

6
a Yahoo twice as many as Bing
b 19%
c 
[image: image221.wmf]1

10

 
This piechart seems to be labelled incorrectly. I think Bing & Yahoo have been swapped and part d gives ans to part b
d 18 divides into 360° exactly



e almost 7 times more

Brainteaser

a i 20% ii 25% iii 10% iv 20%

b i 15% ii 20% iii 15% iv 20%

c Europe and Asia

d not necessarily, just their proportion of the whole has gone down

e Africa and Rest of the World

f 
America

g No, there is no way of telling from these charts whether pollution has increased or decreased.

h Colouring each area the same on both charts would be a big help when analysing the data. They are the same colour in the qn.
15.2 Comparing mean and range

1
a the red car (mean lap time 17 s, yellow lap time 17.5 s)

b red (range of 5, yellow range is 7)

c either car with justification

2
a 21.8 (218 ÷ 10)

b 52 (53 − 1)
c 28.4 (284 ÷ 10)

d 71 (71 – 0)

e Either answer with justification, e.g. Adam is more consistent, but Chris has the highest score.

3
a train A: mean 2.25 minutes (18 ÷ 8), range 8 minutes; train B: mean 3 minutes (24 ÷ 8), range 6 minutes

b e.g. train B seems to be consistently late



c Yes, the bigger delays are later in the day.

4
a 11.4 (57 ÷ 5)

b 3


c 16.6 (83 ÷ 5)

d 3

e pack A: 3.07p per sweet (35 ÷ 11.4), pack B: 2.95 per sweet (49 ÷ 16.6), so pack b is better value.

5
a Jerry: mean 376 g, range 620 g; Aditya: mean 296 g,range 170 g; Marion: mean 175 g, range 360 g
b Aditya, because she has the smallest range

c Jerry, he has the highest mean.
d Jerry, because he caught the two heaviest fish.

6
a 19 minutes

b 17 minutes
c 6 minutes

d 15 minutes

e Either company with justification, e.g. Whizza because they are usually quicker.

7
Super Seeds has a higher mean (9.4 versus Studley’s 9.1) and is more consistent (4 versus Studley’s 8).

8
a mean £350, range £130


b £300 (340 × 5 = 1700, 1700 – 1400)

c The mean will rise by £30. The range will stay the same.



d Then mean will increase as they all earn more. The range will increase because the salary of the higher paid will increase by more than the lower paid employees.

15.3 Statistical surveys
1
i a

ii c

iii b

iv a

v b

2
a 20

b 18°
c Student’s own bar chart and pie chart

d The bar chart is best as it is possible to compare marks. (Pie charts are better for comparing to the whole.)

3, 4, 5, 6, 7
Check pupils’ answers
Chapter 16 3D shapes

16.1 Naming and drawing 3D shapes

1
pyramids: d, i, (h) prisms: a, b, e, f neither: c, g, (h)
2
a 12

b 18

3
Check pupils’ drawings
4
a 27

b 24

c 9

5
a square or rectangular based pyramid

b cuboid



c tetrahedron (triangular-based pyramid)
d cylinder

6
a
	
	Number of faces
	Number of edges
	Number of vertices

	Cuboid
	6
	12
	8

	Hexagonal prism
	8
	18
	12

	Hemisphere
	2
	1
	0

	Octagonal-based pyramid
	9
	16
	9


7

8
a true
b true
c false; A cube has 8 vertices.

d false; A pyramid always has one more vertex than the sides of its base.
e true

f false; there are other are exceptions, e.g. a hemisphere.

g There is some disagreement about this. Look at www.mathcentral.uregina.ca and www.mathopenref.com. What do you think?

9
front:






side






plan
	
	
	
	

	
	
	
	

	
	
	
	


	
	
	

	
	
	

	
	
	

	
	
	







10
front:






side






plan


16.2 Using nets to construct 3D shapes

1
a triangular prism
b tetrahedron
c square based pyramid
d cube

2
a and c
3
a, b and d
4
Answers will vary

5
a cylinder
b square based pyramid
c hexagonal prism
d hexagonal pyramid

6, 7
Own constructions

8, 9
Answers will vary
10
Check pupils’ drawings
Brainteaser

Check pupils’ drawings

16.3 3D investigation

	
	Shape
	Faces
	Edges
	Vertices

	1
	Cube
	6
	12
	8

	
	Cuboid
	6
	12
	8

	
	Triangular prism
	5
	9
	6

	2
	Square based pyramid
	5
	8
	5

	
	Triangular based pyramid
	4
	6
	4

	3
	Cylinder
	3
	2
	0

	
	Cone
	2
	1
	1

	
	Sphere
	1
	0
	0


4
a  Check pupils’ drawings
b octagonal prism
c cuboid

5
a pentagonal prism 7, hexagonal prism 8, octagonal prism 10

b always 2 more faces than the number of sides of the polygon

c always 3 times as many edges as the number of sides of the polygon

6
4 extra faces, same number of edges, 1 extra vertex

7
Check pupils’ drawings

a, b, c all three remain the same

Chapter 17 Ratio

17.1 Introduction to ratio

1
a A 
[image: image222.wmf]3

4

  B 
[image: image223.wmf]5

8

  C 
[image: image224.wmf]2

5

 
b
i There are 3 parts shaded out of 4 parts altogether.
ii 3 in every 4 parts shaded.

i There are 5 parts shaded out of 8 parts altogether.
ii 5 in every 8 parts shaded.

i There are 4 parts shaded out of 10 parts altogether.
ii 2 in every 5 parts shaded.

c 3 : 1 5 : 3 2 : 5

2
a 1 to 3

b 
[image: image225.wmf]3
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3
a 12


b 
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4


	Number of black squares
	Number of white squares

	1
	5

	2
	10

	3
	15

	5
	25

	8
	40

	10
	50

	20
	100


5
3 : 4

6
a 2 : 3
b 3 : 4

7
a 1 : 4
b yes, reason?
c 40

8
a 60 000 000 30 000 000 10 000 000

b twice as many

c 6 times more when rounded, but dividing by 12 gives 5 times more which is closer to the unrounded value (5
[image: image227.wmf]1

4

) 

17.2 Simplifying ratios

1
a 
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b 
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c 1
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d 1
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2
a 3 : 2
b 2 : 5
c 4 : 5
d 2 : 9
e 5 : 3
f 3 : 8

3
a 
[image: image232.wmf]3
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b 7 : 3

4
a 3 : 1
b 5 : 7

5
a 3 litres
b 3 litres

6
a Beetwood – 20%, Trenton – 40%, Middleton – 10%, Pinkhams – 30% 


b
i 1 : 2

ii 1 : 3
iii 3 : 2

7
a
i 3:4

ii 13:4
iii 4:9
b helium to hydrogen or oxygen to helium

c carbon : helium

8
a i 3 : 2 
ii 4 : 7 
iii 5 : 3

b 
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c 2
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9
a 5 : 4
b 10 000

c lowest 9500, highest 10 499

10
a chocolate 1 : 25, margarine 1 : 25, flour 1 : 25, sugar 1 : 30

b sugar should be 150 g

Brainteaser

Downhill: Mike does best downhill is his maximum ratio is 4.2 (42 : 10) and Bob’s is 4 (48 : 12).

Uphill: Bob has it easier going uphill as his minimum ratio is 0.833 (25 : 30) and Mike’s is 0.857 (24 : 28).

17.3 Ratios and sharing

1
a £20 : £100
b £96 : £24

c £114 : £6

2
Games console 160 minutes, reading 40 minutes

3
Planes 60, Lone Ranger 100

4
a 4 red, 16 green



b 1 : 4 Ratio stays the same if he eats 4 times as many greens as reds.

c 1 : 5

5
140

6
a 50 g : 100 g  : 250 g

b 120 g : 220 g : 60 g

7
cricket 360 minutes, reading 240 minutes, puzzle books 160 minutes

8
a 2 white: 4 blue: 6 black

b 2:5



c the ratio is back to 1:2:3 because she wore her socks in that ratio.

17.4 Solving problems

1
	
	a
	b

	Cloth of Gold
	60
	30

	Delphinium
	36
	18

	Penstemon
	24
	12

	Mrs Perry
	18
	9




2
12

3
a 
[image: image235.wmf]2
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b
	Unused matches
	Used matches
	Total matches

	1
	2
	3

	2
	4
	6

	3
	6
	9

	6
	12
	18

	10
	20
	30

	
	
	



c double it

d half it

e divide by 3
f multiply by two-thirds

4
a Luxury Muesli 600 g, Natural Breakfast 800 g


b
	
	Oats
	Wheat
	Nuts
	Fruit

	Luxury Muesli
	25%
	10%
	45%
	20%

	Natural Breakfast
	35%
	30%
	25%
	10%


5
a £1.40
b £4.48

6
a 2 : 1
b This is the wrong order–  it is 4 : 5
c They are not divided into the same number of parts.

7
a i 3 : 4 ii 9 : 5

b Hungary

c Jamaica : Ukraine
d Denmark

8
a 52

b 1 : 1

c i 1 : 3 , 
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4

  ii 1 : 12, 
[image: image237.wmf]1

13

  
iii 3 : 10, 
[image: image238.wmf]3

13

  
iv If the numerator is 1, the denominator is 1 higher than the second part of the ratio.

Brainteaser

He was right. There are 17 cards that can beat his 10 of spades (4 Spades + 13 Hearts (trumps)) and 34 other cards (1 + 17 + 34 = 52). The ratio is 34 to 17 or 2 to 1 in his favour, which means he has twice as much chance of winning as losing.
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