Maths Frameworking Pupil Book 1.2 Answers
Exercise 1A

1
£648.00



2
19:10




3
15 hours

4
1 litre of milk and 1000 grams of cereal, or 2 litres of milk and 750 grams of cereal (ignoring the 1 litre of milk and 750 grams of cereal)

5
£432





6
£964
7
a 
07:45



b
25 minutes


c
20 minutes

d
£4.80
8
a
 57 minutes

b
55 minutes


c
15 minutes


d
i
Trains from Dewsbury do not stop at Stalybridge.

ii
08:45


e

08:40

9
a

Balance (£) 225.00, 182.50, 164.60, 142.95, 262.95; £262.95

b
£82.05
c
£47.25

	Amount saved in 6 months
	£120.00
	£150.00
	£180.00
	£300.00

	Closing bank balance
	£335.00
	£342.00
	£317.00
	£396.00


10

11
a
1 hour 22 minutes
b
37 minutes

c
Waiting time in Florence
12
a
197 miles



b
89 miles


c
York and London

d
139 miles
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13

Activity: Posting a parcel

Various answers, depending on search used
Exercise 1B

1
a
Highest 4 °C, lowest –2 °C
b
Highest –6 °C, lowest –10 °C



c
Highest –5 °C, lowest –20 °C
2
a
7 Celsius degrees

b
12 Celsius degrees

c

9 Celsius degrees

3
–1 °C
4
a

–9, –7, 0, 3, 5




b
–8, –5, –2, –1, 9

c
–8, –5, –3, 0, 11


d
–12, –6, –2, 2, 7




e
–14, –8, –6, –4, 2
f
–7, –3, 1, 5, 9
5
a

True


b
True


c
False


d
False


e
False
6
a

–5 < 4

b
 –7 > –10
c
3 > –3

d
–12 < –2

7
a

–5



b
–1.5


c
–5

8
15 °C, 9 °C, –4 °C, –8 °C, –11 °C
Challenge: Extreme temperatures

The temperature was 144 Celsius degrees higher in Death Valley than in Vostok.
Exercise 1C

1
a
 –3

b
1

c
–5

d
12


e
–2


f
0

g
3

h
–5


i
–10

j
7

k
–5

l
–7


m
–1


n
–2

o
–6

p
–4

2
a
 4


b
2

c
7, 13
d
16 – 5 = 11


e
–6 – 7 = –13

3
a
 –2

b
6

c
–1

d
0


e
–5


f
–8

g
6

h
–9


i
5


j
–14
k
2

l
0


m
–1


n
–10
o
–8

p
–8

4
a
15


b
–25
c
–40
d
–30


e
4


f
0

g
–25
h
–120


i
5


j
–120
k
–9

l
–28

5
a
3


b
–3

c
0

d
–23

6
a
–2


b
20

7

	a
	3
	–4
	1
	b
	–6
	–1
	–8
	c
	0
	–7
	–2

	
	–2
	0
	2
	
	–7
	–5
	–3
	
	–5
	–3
	–1

	
	–1
	4
	–3
	
	–2
	–9
	–4
	
	–4
	1
	–6


8
–£10

	 a
	–9
	–2
	0
	5
	b
	0
	–14
	–13
	–3

	
	2
	3
	–7
	–4
	
	–11
	–5
	–6
	–8

	
	–3
	–8
	6
	–1
	
	–7
	–9
	–10
	–4

	
	4
	1
	–5
	–6
	
	–12
	–2
	–1
	–15


Exercise 1D

1
a
 8

b
16

c
20 + 8 = 28

d
–14 + 5 = –9

e 
–6 + 7 = 1

2
a
 11
b
9

c
–1

d
15

e
1

f
8

g
6

h
–1


i
12

j
–2

k
–1

l
0

m
–8

n
10

o
8

p
4

3
a
 28
b
–5

c
130
d
0

e
40

f
60

g
25

h
–60


i
24

j
–50
k
41

l
11



4
a
 21
b
–2

c
33

d
3

5
Biggest = 16, smallest = –16

6
a
 –1

b
–2

  c
   12

d
–12

	 7  a
	3 + –2 = 1

3 + –3 = 0

3 + –4 = –1
	b
	–2 – –2 = 0

–2 – –3 = +1

–2 – –4 = +2
	c
	1 – –1 = 2

0 – –2 = 2

–1 – –3 = 2


8
a
+1 
b
–1 
c
+13
d
–10 
e
+4

f
–4 
g
0 

h
+13 

i
–12 
j
 –9
k
–2

l
12

m
–3

n
–2

9
Wednesday maximum 3 °C; Tuesday minimum –9 °C; Friday minimum –3 °C; Monday difference 6 degrees; Thursday difference 6 degrees; Saturday difference 7 degrees

10
25 m

Challenge: Marking a maths test

A
a  20   b  10   c  0   d  5   e  All in the 5 times table
B
All in the 2 times table.
	Chapter 1: Answers to Review questions


1
a
 3 hours 54 minutes

b
05:51

c
€249.50

2
32 m

3
14

4
a
–£7
b
–£12

5
14 (5 + 5 + 4)

6
–90, –80, –110
7
a
19.7 km

b
2.1 km
8
a
Red team
	Item
	Buying price (£)
	Selling price (£)
	Profit (£)

	Silver bowl
	55
	37
	–18

	Walking stick
	28
	42
	+14

	Teddy bear
	62
	55
	–7

	Total
	145
	134
	–11


b    Blue team
	Item
	Buying price (£)
	Selling price (£)
	Profit (£)

	Charm bracelet
	35
	52
	+17

	Dinkie toy car
	60
	85
	+25

	Clock
	80
	58
	–22

	Total
	175
	195
	+20


	Chapter 1: Answers to Problem solving – Travelling in Asia and Eastern Europe


A
1
2 °C



2
Mogadishu


3
Yakutsk


4
10 °C


5
19 °C


6
Changchun


7
Ulan Bator


8
Novosibirsk

B
She could take any of the following flights.

Depart Beijing at 06:55, 07:30 or 07:55

Depart Shanghai at 14:00 or 14:35
Exercise 2A

1
a
 7, 8, 11, 14
b
2, 3, 6, 9

c
Inputs 5, 11; Outputs 7, 12 

2
  a
 10, 8, 6, 5

b
Inputs: 6, 12; Outputs: 12, 241
c 20, 25, 40, 55  

3
a
Add 2


b
Multiply by 3
c
Multiply by 6



d
Divide by 2

e
Add 7

     f
Multiply by 8

4 
a
4, 5; 8, 9; 12, 13; 16, 17


b
4, 8; 5, 10; 6, 12; 7, 14

5
Pupils’ own answers


a
Starting with 1, 2, 3, 4, for example, gives 3, 8, 13, 18.

b
Starting with 1, 2, 3, 4, for example, gives –6, 0, 6, 12.

c
Starting with 1, 2, 3, 4, for example, gives 2.5, 3, 3.5, 4.
6
a
12, 20, 32, 40; Subtract 3
b
Subtract 2; 1, 2, 3, 4

7
a
3



b
2





c
–1





d
6
8
a
1, 3, 4, 7; 3, 9, 12, 21

b
2, 3, 5, 8; 7, 8, 10, 13
c
 3, 5, 9, 10; 12, 20, 36, 40  
Challenge: Rule in sequences

a
 (2 +1


b
(3 –1 



c
(5 + 2
Exercise 2B

1
a
1, 4, 7, 10, 13




b
1, 3, 9, 27, 81




c
1, 6, 11, 16, 21



d
1, 10, 100, 1000, 10 000
e
1, 10, 19, 28, 37



f
1, 5, 25, 125, 625

g
1, 8, 15, 22, 29



h
1, 2, 4, 8, 16  




i
1, 12, 23, 34, 45



j
1, 4, 16, 64, 256



k
1, 9, 17, 25, 33



l
1, 106, 211, 316, 421

2
a
5, 8, 11, 14, 17



b
5, 15, 45, 135, 405


c
5, 10, 15, 20, 25



d
5, 50, 500, 5000, 50 000
e
5, 14, 23, 32, 41



f
5, 25, 125, 625

g
5, 12, 19, 26, 33



h
5, 10, 20, 40, 80



i
5, 16, 27, 38, 49



j
5, 20, 80, 320, 1280


k
5, 13, 21, 29, 37



l
5, 110, 215, 320, 425

3
a
8, 10; Add 2




b
12, 15; Add 3




c
1000, 10 000; Multiply by 10 

d
 8, 16; Multiply by 2


e
250, 1250; Multiply by 5
f
21, 28; Add 7

g
16, 19; Add 3




h
19, 24; Add 5




i
16, 20; Add 4





j
36, 45; Add 9




k
48, 60; Add 12



l
54, 162; Multiply by 3

4
a
25, 20; Subtract 5


b
20, 17; Subtract 3


c
 2, 1; Divide by 2
 



d
 –5, –8; Subtract 3


e
–11, –15; Subtract 4


f
–18.5, –23.5; Subtract 5
5
a
3, 16, 55, 172, …



b
5, 12, 40, 152, … 


c
32, 12, 2, –3, …
6
a
1, 2, 4, 8; Multiply by 2

b
3, 6, 9, 12; Add 3



c
 5, 10, 15, 20; Add 5 


d
4, 6, 8, 10; Add 2



e
80, 40, 20, 10; Divide by 2
f
2, 6, 18, 54; Multiply by 3

7   a
Start with first term of seven; for next term, multiply previous term by two and add one.

b
Start with a first term of six; for next term, divide previous term by two and add one.

c
Start with three; next term, subtract two from previous term; then multiply by two.

8
a
1, 4, 7, 10; Add 3 and 1, 4, 16, 64; Multiply by 4


b
3, 9, 15, 21; Add 6 and 3, 9, 27, 81; Multiply by 3


c
2, 6, 10, 14; Add 4 and 2, 6, 18, 54; Multiply by 3


d
3, 6, 9, 12; Add 3 and 3, 6, 12, 24; Multiply by 2


e
4, 8, 12, 16; Add 4 and 4, 8, 16, 32; Multiply by 2


f
5, 15, 25, 35; Add 10 and 5, 15, 45, 135; Multiply by 3

Investigation: Common terms

1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58

2, 6, 10, 14, 18, 22, 26, 30, 34, 38, 42, 46, 50, 54, 58, 62, 66, 70, 74, 78

A
Common terms are 10, 22, 34, 46, 58



B
Start at 10 and add 12.

C  Most do but not all, e.g. 2, 4, 6, 8, 10, … and 1, 3, 5, 7, 9 do not have any common terms.
Exercise 2C
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a














b
31 matches
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2
a














b
124 matches
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   b  76 matches
5
a
12, 102 

b
21, 246 

c
31, 346 

d
17, 152 

e
17, 197


f
34, 394 

g
60, 510

h
46, 451

i
27, 297  

6
a
–10, –100
b
–22, –247 
c
–32, –347 
d
–4, –139
e
–21, –246

f
–44, –404
g 
–15, –285
h
–1, 404 

i
–9, 126
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10

1

7
a
7, 55 


b
3, 123 

c
 7, 103 
d
 5, 221




8
325









9
a
4 



b
 13 


c
10
a
0, 2, 4, 6; Add 2

b
1, 2, 4, 8; Double






11
1st term 9, 100th term 504

Problem solving: Missing terms

A
9, 11, 13, 15, 107



B
4, 14, 24, 34, 249



C 
2, 9, 30, 51, 345




D
5, 15, 35, 55, 65, 495


E
2, 8, 14, 17, 23, 149 


F
8, 10, 14, 16, 20, 106

Challenge: Patterns in squares

a
30



b
420
Exercise 2D

2
c
4 + 9 


d
1 + 16 


e
4 + 16 


f
9 + 16 


g
1 + 25


h
4 + 25

i
9 + 25 


j
1 + 36


k
4 + 36


l
16 + 25



m
9 + 36

n
1 + 49


o
16 + 36
3
	55 + 11
	66 + 12
	78 + 13
	91 + 14
	105 + 15

	66
	78
	91
	105
	120


4
c
3 + 6 


d
1 + 10 

e
3 + 10 

f   1 + 15 or 6 + 10 

g
3 + 15

h
6 + 15 

i
1 + 21

j   3 + 21

k
10 + 15


l
6 + 21

m
1 + 28

n
3 + 28 or 10 + 21



o
6 + 28

5
1 and 36 (the next one is 1225)
6
a
1 + 3 + 5 + 7 + 9 + 11 = 36 = 62, 1 + 3 + 5 + 7 + 9 + 11 + 13 = 49 = 72

b
Consecutive odd integers

c
i
100 = 102 
ii
 225 = 152
7
a
Yes, 52 + 122 = 169 = 132  
b
No, 22 + 52 = 29 

c
Yes, 62 + 82 = 100 = 102 


d
No 92 + 72 = 130

e
Yes, 72 + 242 = 625 = 252

f
Yes, 102 + 242 = 676 = 262 

8
a
5, 13, 25, 41, 61, 85, 113, 145, 181, 221

b
No as the square numbers are alternatively odd and even, and adding an odd to an even always gives an odd number.


c
8, 12, 16, 20, 24, …


d
This is a sequence with a first term 8 and a term-to-term rule of add 4.

9
a
1 + 2 + 3 + 4 + 5 + 6 = 21, 1 + 2 + 3 + 4 + 5 + 6 + 7 = 28


b
Consecutive integers
c
Triangular numbers


d
i
55 
ii
 120

10
a
4, 9, 16, 25, 36, 49, 64, 81, 100, 121 
b
Square numbers
Challenge: Testing the rule

A
The rule always works. 8 ( 3 + 1 = 25 = 52, 8 ( 6 + 1 = 49 = 72, 8 ( 10 + 1 = 81 = 92, 
8 ( 15 + 1 = 121 = 112
B
The rule always works. 9 ( 1 + 1 = 10, 9 ( 3 + 1 = 28, 9 ( 6 + 1 = 55, 9 ( 10 + 1 = 91

C
The rule always works. 12 + 32 = 10, 32 + 62 = 45, 62 + 102 = 136 (120 + 16), 
 102 + 152 = 325 (325 is a triangular number)
Investigation: Consecutive numbers and Fibonacci numbers

A
10, 11, 12; 10 ( 12 = 120, 112 = 121, 121 – 120 = 1


13, 14, 15; 13 ( 15 = 195, 142 = 196, 196 – 195 = 1


20, 21, 22; 20 ( 22 = 440, 212 = 441, 441 – 440 = 1

The difference is always 1.

B
34




C
5, 8, 13; 5 ( 13 = 65, 82 = 64, 65 – 64 = 1


13, 21, 34; 13 ( 34 = 442, 212 = 441, 442 – 441 = 1


8, 13, 21; 8 ( 21 = 168, 132 = 169, 169 – 168 = 1


144, 233, 377; 144 ( 377 = 54 288, 2332 = 54 289, 54 289 – 54 288 = 1


The difference is always 1.
	Chapter 2: Answers to Review questions


1
a
36, 30 
b
28, 36 
c
36 and 6

2
a
9 


b
50 

c
32

d
Total = 3 ( shape number + 2

3
a
51 

b
15 

c
19 huts with 4 matches left over.

4
a
i
£920
ii
£2080 


b
£9, £16, £25, £36 
c
Lucie will have 522 = £2704

5
a
Blue 6, 10; Yellow 6, 10, 15; Total 9, 16, 25 

b
Triangle numbers starting at 1


c
Triangle numbers starting at 3

d
Square numbers starting at 4 


e
12
	Chapter 2: Answers to Mathematical reasoning – Valencia Planetarium


1
a
i
4L + 4R 
ii
4L + 2T + 7R 

iii
4L + 4T + 10R


b
	Ladder
	L Links
	T Links
	R Rods

	1
	4
	0
	4

	2
	4
	2
	7

	3
	4
	4
	10

	4
	4
	6
	13

	5
	4
	8
	16



c
4L + 18T + 31R

2
a
i
4L + 2T + 7R 
ii
4L + 4T + 1X + 12R 


iii
 4L + 6T + 2X + 17R


b
	Rectangle
	L Links
	T Links
	X Links
	R Rods

	2 ( 1
	4
	2
	0
	7

	2 ( 2
	4
	4
	1
	12

	2 ( 3
	4
	6
	2
	17



c
4L + 20T + 9X + 52R

3
a
i
4L + 4T + 10R 
ii
4L + 6T + 2X + 17R 


iii
4L + 8T + 4X + 24R


b
	Rectangle
	L Links
	T Links
	X Links
	R Rods

	3 ( 1
	4
	4
	0
	10

	3 ( 2
	4
	6
	2
	17

	3 ( 3
	4
	8
	4
	24

	3 ( 4
	4
	10
	6
	31

	3 ( 5
	4
	12
	8
	38


c
4L + 22T + 18X + 73R
Exercise 3A
1
a
9 cm

b
12 cm

c
10 cm

d
5 cm

2
a
8 cm

b
12 cm

c
16 cm

3
a
8 cm2
b
12 cm2

c
15 cm2
4
a
16 cm, 12 cm2


b
18 cm, 10 cm2

    c
22 cm, 14 cm2


d
20 cm, 11 cm2
5
a
12 cm

b
18 cm

6
a 
15 cm2
       b 
8 cm2
7
a 
i  9 cm2

ii
25 cm2
b
Work out 10 ( 10 = 100
8
12 cm2
9
a
14 cm2

b
16 cm2

10 a 
40 cm2

b
Work out 5 ( 8 = 40
Activity: Area of your hand or foot

Pupils’ own answers
Exercise 3B

1
a
20 cm

b
46 cm

c
30 m


d
108 mm

2
a
30 m


b
10

3
2.8 m

4
a
16 cm2

b
84 cm2

c
60 m2

d
400 mm2


e
150 cm2

f
160 cm2

g
54 cm2

h
128 cm2
5
a
4 cm


b
10 cm

c
6 m


d
8 cm

6
20 cm

7
a
28 cm, 48 cm2

b
70 cm, 300 cm2


c
5 cm, 50 cm2


d
6 m, 30 m2


e
6 m, 26 m



f
25 mm, 70 mm

8
Yes there is only one – a 4 by 4 square, P = 16 and A =16.
Challenge: How many rectangles?

A
9 cm by 1 cm, 8 cm by 2 cm, 7 cm by 3 cm, 6 cm by 4 cm, 5 cm by 5 cm (allow fractional measurements)

B
l = 30 m, w = 15 m

Exercise 3C

1
a
i
32 cm
ii
48 cm2

b
i
40 cm 
ii
36 cm2


c
i
60 cm 
ii
88 cm2
2
a
120 cm2

b
36 cm2
3
a
Correct working is: 10 ( 4 + 4 × 5

b
60 cm2
4
a
336 cm2

b
600 cm2

c
264 cm2
5
142 m2
6
11.4 m2
Problem solving: Compound shapes

A
84 cm
B
300 cm2
Exercise 3D

1
a
320 cm3

b
1680 cm3
c
16 m3




2
a
9 litres

b
1.8 litres

c
0.56 litres

3
a
24 cm3

b
3.84 m3

c
3 cm


d
3 mm


e
2 m

4
a
8 cm3


b
125 cm3

c
1728 cm3


5
6000 m3


6
96



7
36 m3

8
The middle box (2560 cm3)
9
9600 cm3
10
a
16 m3


b
11 520 m3
Activity: Volume

Check pupils’ answers.

Challenge: Volume of a cuboid

l = 15 cm, w = 12 cm, h = 4 cm, V = 720 cm3
	Chapter 3: Answers to Review questions 


1
11–13 cm2



2
a
i
16 cm, 20 cm

ii
Add 4 cm each time.



b
i
16 cm2, 25 cm2
ii
They are the first five square numbers.

3
8 cm



4
50



5
60 cm



6
44 cm



7
300 cm2



8
10 cm

	Chapter 3: Answers to Problem solving: Design a bedroom


1
a
18 m 




b
20 m²




c
£650



2
a
7





b
£1.07

3
a
1 wall at 11.5 m², 1 at 10 m², 1 at 10.5 m², 1 at 9 m²

b
Total = 41 m²

c
4 tins

4
a
35 700 cm2


b
60

Exercise 4A

1
a
270
b
6300

c
78 000
d
5.2
e
0.17

f
0.38

g
9700

h
42 000

i
0.86

2
a
3420
b
85 900
c
19 700
d
134 000
 e
37.4
f
8.49

g
0.07

h
0.075

i  0.583
j
71 400
k
37.4

l
18 900

3
a
30

b
100

c
0.3

d
100

4
a
45

b
6


c
530

d
3

e
5800

f
700

g
0.45
h
0.06
i
0.053

j
0.0003
 k
 0.0058
 l
0.004

m
0.501
   n  637.8

o
 0.008

5
a
3

b
1000

c
0.03

d
100
e
3
f
300
g
30

h
30

i
0.08

6
a
(100
b
÷100

c
(1000
d
÷10
e
÷100

f
÷1000

7
Sweets £30, mints £45, cola £9.90, total £84.90

8
a
390 cm
b
175 cm

c
2350 cm
d
70 cm
e
25 cm
f
208 cm

9
a
0.375 kg
b
0.075 kg
c
4.550 kg
d
5.250 kg
e
0.615 kg
f
2.008 kg

10
To multiply, multiply by 1000 and then multiply by 1000 again. To divide, divide by 1000 and then divide by 1000 again.
Activity: Billions and billions

A
An American billion is 1000 million = 1 000 000 000;  

     a British billion is 1 million million = 1 000 000 000 000. 
B
To multiply by an American billion, multiply by 1000, by 1000 and by 1000 again.

To multiply by a British billion, multiply by 1000, by 1000, by 1000 and by 1000 again.

To divide by an American billion, divide by 1000; then divide by 1000 and by 1000 again.
To divide by a British billion, divide by 1000, by 1000, by 1000 and by 1000 again.
Exercise 4B
1
a

	Thousands
	Hundreds
	Tens
	Units
	
	Tenths
	Hundredths
	Thousandths

	
	
	
	4
	•
	5
	7
	

	
	
	4
	5
	•
	
	
	

	
	
	
	4
	•
	0
	5
	7

	
	
	
	4
	•
	5
	
	

	
	
	
	0
	•
	0
	4
	5

	
	
	
	0
	•
	5
	
	

	
	
	
	4
	•
	0
	5
	



b
0.045, 0.5, 4.05, 4.057, 4.5, 4.57, 45 

2
a
0.073, 0.7, 0.709, 0.73, 0.8
b
1.03, 1.203, 1.4, 1.404, 1.405


c
0.034, 0.34, 2.34, 3.4, 34

3
a
£0.07, 56p, £0.60, £1.25, 130p

b
$0.04, $0.35, $1, $1.04, $10 

4
25 minutes, half an hour, 1 hour 10 minutes, 1.5 hours 

5
a
<
b
>
c
>
d
>
e
<
f
< 

6
a
Three point one four is between three point one and three point one four two.

b
Seven pence is less than thirty-two pence, which is less than fifty-six pence.

7
0.32 m, 2.69 m, 6 m, 27 m, 34 m

8
0.056 kg, 0.467 kg, 1 kg, 5 kg, 5.5 kg 

Investigation: Consecutive integers

The order of the integers is the reverse of the order of their reciprocals.
Exercise 4C

1  a  The last digit should be 8.   b
Use approximation, 50 ( 70 = 3500

    c  Use approximation, 100 ÷ 10 = 10
d  8 ( 35 = 280   e  The last digit should be 7.

2  $1200

3  a  2800 – 400 = 2400     b  230 ( 20 = 4600   c  800 ÷ 40 = 20
  
    d  60 ÷ 15 = 4
    e  400 ( 400 = 160 000  f  160 ÷ 40 = 4
        g  70 ÷ 7 = 10
  

    h  top 40 ( 60 = 2400, bottom 40 – 20 = 20, 2400 ÷ 20 = 120

4  Each can costs less that £1, so 6 cans must cost less than £6.

5  Yes: 47p is less than 50p and 8 ( 50p = £4


6  53p was entered as £53


7  d
55 ÷ 11 

8  200 ( 150 = 30 000 (actual answer 32 046)



9  a
18.7
b  5.5

c  –0.5
10a
Rounding the amounts to the nearest pound (£).

    b
£4 + £6 + £8 = £18, which is £2 less than £20, so he can afford the chocolate.

11 Check answers: 50 ( $300 + 50 ( $500 + 12 ( $6000 + 12 ( $1000 = $124 000
Challenge: Estimating square roots
A, B
4.47, 7.42, 8.66, 10.49, 11.83, 14.14
Exercise 4D

1
a
8.2

b
8.9

c
5.1

d
21.1


e
3.2

f
0.8

g
3.8

h
11.18

2
a
1.62

b
3.71

c
4.86

d
9.62


e
5.92

f
7.34

g
11.7

h
8.91

3
a
20.1 km

b
He has to go over some paths twice.


c
A to C to B to F to E to D to A, 9.5 km

4
1.765 kg

5
2.77 litres

6
3.44 m

7
9.6 km

8
4.83 kg

9
a
Rounding each value to the nearest pound gives £91, so the bill could be correct.


b
£89.45

10
a
22.38

b
22.16

c
242
Challenge: Decimals in your head

a
0.565


b
3.439

c
8.3246
Exercise 4E

1
a
15.7

b
13.84

c
8.46

d
20.34

e
20.1

f
51.03

g
30.85

h
82.08

2
a
2.13

b
5.6

c
3.4

d
6.12

e
6.47

f
1.48

g
3.08

h
4.48

3
56 cm 

4
11.75 kg

5
290 g 

6
78p 

7
8.64 Mb 

8
£4.50

9
£4.35

10
£2.48

11
3 ( £2.85 + 2 ( £3.95 = £16.45, which leaves £3.55 out of £20, so enough for a £3.15 box of chocolates.

12
£8
Reasoning: Decimal multiplication and division

A
a
1564

b
156.4

c
15.64

d
0.1564

B
The number of decimal places in the answer is the same as the number of decimal places in the question.

	Chapter 4: Answers to Review questions


1
£61.40

2
Before 6 pm, it costs £24.65; after 6 pm it costs £32.80, the saving is £8.15.

3
655 g, 1.85 kg, 2 kg, 3502 g

4
a
A: 24.8 cm; B: 24.4 cm; C: 24.2 cm; D: 24.6 cm, so A has the longest perimeter.


b
A ≈ 42 (= 37.95) cm2; B ≈ 36 (= 31.45) cm2; C ≈ 23 (= 25.02) cm2; D ≈ 25 (= 27.02) cm2, so C has the smallest area.
5
a
11.5, 14.1, 16.7

b
–2.9, –7.2, –11.5

c
9.3, 15.1, 24.4

6
5.14, 5.38, 5.7, 12.95, 50.01, 50.9

7
800 hens and 400 turkeys
8
a
2 ( 3 ( 8 = 48, so she does not have enough.


b
9 cm (She needs 8.33 cm exactly.)


C
a
68.4

b
68.4

c
0.684

d
684 000
	Chapter 4: Answers to Financial skills – Shopping for leisure


The Bishop Family


£207.50

A gift for Pat Visser


This is approximately £30 + £21 + £5 = £56, so she will not have enough.
Abbas’ outdoor area

Pupils’ own answers. One solution gives exactly £200: This is wireless speakers, table, 2 chairs, 2 mats, 2 cubed planters and 6 fuchsias.
Exercise 5A

[image: image632.wmf]3
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1

1 
a 














b
It is equal to the square of the pattern 
















number.









c
It is equal to (pattern number – 1)2.
d
It is equal to (2 ( pattern number –1), or the nth odd number.

e
n2 = the sum of the first n odd numbers
2


	Number
	Number ( number
	Number2
	Number squared

	3
	3 ( 3
	32
	9

	5
	5 ( 5
	52
	25

	2
	2 ( 2
	22
	4

	6
	6 ( 6
	62
	36

	7
	7 ( 7
	72
	49

	12
	12 ( 12
	122
	144

	11
	11 ( 11
	112
	121

	1
	1 ( 1
	12
	1

	9
	9 ( 9
	92
	81

	4
	4 ( 4
	42
	16


3
For example: 5² + 12² = 13²; 6² + 8² = 10²; 10² + 24² = 26²; 7² + 24² = 25² 
4
4 (2²) and 81 (9²)

5
a
4

b
6

c
2

d
7

e
1

f
3

g
10

h
9

i
5

j
8

6
a
17

b
31

c
23

d
50

e
36

f
27

g
57

h
19

i
63

j
42

7
a
16

b
33

c
25

d
52

e
38

f
29

g
59

h
21

i
64

j
45

8
a
5 and 6
 b
9 and 10
c
7 and 8
 d
12 and 13
e
14 and 15

f
8 and 9



g
24 and 25
h
31 and 32
i
54 and 55
j
44 and 45

9
a
i
5

ii
50

iii
500 
b
They are each equal to 5 multiplied by a power of 10.

c
5000
Problem solving: Squares

A
a
For example, m2 and n2.
b
R = m2n2
c

[image: image1.wmf]R

= mn


d
This square root is the product of the square roots of the two starting numbers.
B, C
Yes, the result is always the same.
Exercise 5B

1
a
1100

b
1060

2
a
£300

b
£290

3
a
£9000
b
£9000
c
£8970
4


	Match
	Attendance
	Attendance to 

nearest 100
	Attendance to 

nearest 1000

	Paris Saint-Germain v FC Barcelona
	45 336
	45 300
	45 000

	FC Barcelona v Paris Saint-Germain
	96 022
	96 000
	96 000

	Bayern Munich v Juventus
	68 000
	68 000
	68 000

	Juventus v Bayern Munich
	40 823
	40 800
	41 000

	Malaga CF v Borussia Dortmund
	28 548
	28 500
	29 000

	Borussia Dortmund v Malaga FC
	65 829
	65 800
	66 000

	Real Madrid v Galatasaray
	76 462
	76 500
	76 000

	Galatasaray v Real Madrid
	49 975
	50 000
	50 000


5
a
i  3730
ii  3700
iii
4000

b
i  810

ii  800
iii
1000
 c
i   2110
ii
2100
iii
2000


d
i  4090
ii  4100
iii
4000

e
i  270

ii  300
iii
0

 f
i   3460
ii
3500
iii
3000


g
i  4050
ii  4100
iii
4000

h
i  3000
ii  300
iii
3000  i
i  1040
ii
1000
iii
1000


j
i  190

ii  200
iii
0


k
i  3190
ii  3200
iii
3000
 l
i   960
ii
1000
iii
10006
a
Pluto, Mercury, Mars, Venus, Earth, Neptune, Uranus, Saturn, Jupiter


b
Some would round to same size, e.g. Neptune and Uranus.7
a
i  20
ii
15
iii
15.4


b
i
10
ii
13
iii
12.6


c
i
40

ii
44

iii
43.8


d
i  70
ii
73
iii
72.9


e
i
60
ii
57
iii
57.2


f
i
170
ii
168
iii167.9


g
i  150
ii
146
iii
145.9

h
i
800
ii
800
iii
799.9
i
i
80

ii
84

iii
84.1

j
i  80
ii
77
iii
77.0


k
i
100
ii
102
iii
102.4
l
i
140
ii
144
iii
144.0
Problem solving: Think of a number

Starla: 455, 456, 457, 458, 459, 460, 461, 462, 463, 464

Morgan: 450, 451, 452, 453, 454

Exercise 5C

1
a
(, 20

b
÷, 10

c
(, 27

d
÷, 1


e
(2 + 3), 30

f
(12 – 3), 3

g
(5 + 2), 35

h
(4 – 2), 6

2
a
6 + 4 = 10

b
2 ( 7 = 14

c
2 + 12 = 14
d
5 ( 4 = 20


e
16 – 4 = 12
f
5 + 9 + 6 = 20

g
5 ( (9 + 6) = 5 ( 15 = 75

h
9 – 3 = 6

i
5 ( 9 = 45

j
(4 + 3) ( 9 = 7 ( 9 = 63

k
1 + 1 = 2

l
11 + 4 = 15

m
82 = 64

n
36 + 4 = 40
o
9 + 24 = 33

3
a
2 ( (5 + 4) = 18


b
(2 + 6) ( 3 = 24


c
(2 + 3) ( (1 + 6) = 35
d
(5 + 22) ( 1 = 9

e
(3 + 2)2 = 25



f
3 ( ( 4 + 3) + 7 = 28


g
3 + 4 ( (7 + 1) = 35

h
(3 + 4) ( 7 + 1 = 50

i
9 – ( 5 – 2) = 6


j
(9 – 5) ( 2 = 8

k
(4 + 4 + 4) ÷ 2 = 6

l
(1 + 4)2 – (9 – 2) = 18

4
 2 ( 32 = 36 is wrong. (2 ( 3)2 = 36 is correct.

5
a
1

b
2

c
3


d
4

e
5

f
6


g
7

h
8

i
9

6
3 ( $10 + 4 (× $20= $110

7
6 ( £1.99 + £2.50 = £14.44

8
2 ( €2.70 + €4.20 = €9.60, so he has enough money.
Problem solving: Fours and fives

A
a
7

b
15

c
16
B
Pupils’ own answers

C
Pupils’ own answers
Exercise 5D

1
a
108
b
175
c
178
d
162
e
68

f
76

g
 795
h
1323
2
a
135
b
224
c
368
d
57

e
156
f
369
g
492
h
1315

3
a
140
b
198
c
287
d
54

e
145
f
330
g
605
h
1296

4
a
391
b
1344
c
855
d
2576
e
4152
f
17 312
g
3969
h
8307

5
5916

6
612 miles

7
3690

8
$3480

9
a
The digits repeat.

b
Multiplying by 1001 (7 ( 11 ( 13)

10
a
i
374
ii
781
iii
286
iv
495


b
The middle digit is the sum of the two outside digits. c
176
d
935 (Carry over a 10)

Activity: Funny face

Pupils’ own answers. 
Exercise 5E

1
a
18

b
17

c
13

d
19

e
62

f
35

g
224
h
53
2
a
27

b
19

c
14

d
26

e
16

f
26

g
231
h
175

3
a
43

b
21

c
15

d
12

e
29

f
41

g
201
h
72

4
a
171
b
161
c
108
d
125
e
155
f
78

g
316 r 2

h
114 r 2

5
12

6 
a
16

b
20
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4

2

7
250

8
a
14

b
3 km

9
4200

10
a
58

b
€39 440

c
€13.15

Activity: Cross-number puzzle

Exercise 5F

1
a
6 cm


b
200 cm

c
74.3 cm

d
700 cm
e
1235 cm 
2
a
0.456 km 
b
7.645 km
c
0.065 32 km
d
0.021 358 km

e
0.054 km

3
a
340 mm

b
3000 mm
c
3 000 000 mm
d
356 mm

e
7 mm

4
a
3.459 kg 
b
0.215 kg
c
65.12 kg
d
0.021 kg
e
0.210 kg

5
a
4000 g

b
4320 g

c
560 g

d
7 g
e
6784 g

6
a
2.37 litres
b
3.097 litres

c
18.62 litres

d
0.48 litres
e
96.427 litres

7
a
1 h 10 min
b
2 h 5 min
c
1 h 27 min
d
3 h 20 min
e
1 h 30 min

8
a
8.17 m
b
298 g
c
348.6 cl
d
65.8 cm

9
No, total mass = 2.95 kg

10
a
7 metres
b
47 kg

c
2 km

d
3 hours

11
a
2.8 kg

b 180 grams
c
75 grams
d
35
e
120

f
9

12
Fill 800 ml jug, pour into 1-litre jug. Fill 800 ml jug again fill 1-litre jug and 500 ml jug. 100 ml is left in the 800 ml jug.
Challenge: Area

Square centimetres in 1 square metre: 10 000


Square metres in 1 square kilometre: 1 000 000

A
a
square metres
b
square centimetres
  c
 square millimetres
 d
square kilometres


e
square kilometres

f
square millimetres
B
a
2400 mm2

b
6 000 000 m2

c
40 cm2

d
3.456 km2
C
a
Russia, Canada, USA
b
Russia

	Chapter 5: Answers to Review questions


1
a
121
b
The squares of consecutive odd numbers, i.e. 11²
2
a
13

b
12

c
27

3
The area of rectangle A is: 16 ( 8 = 128 cm2. The area of rectangle B is: 13 ( 9 = 117 cm2. Rectangle A is larger.

4
51.8

5
The melon weighs 700 grams. One banana weighs 250 grams.

6
36 kg

7
a
15 boxes
b
2 tiles
	Chapter 5: Answers to Problem solving – What is your carbon footprint?


1
a
800 g

b 
1280 g

c 
600 g

2
a
10.4 tonnes
b
3.2 tonnes per person

3
1500 tonnes

4
9000 miles
Exercise 6A

1
a
Red
b
Sun
c
E

d
(
2
a
5

b
34

c
13

d
101
e
21

f
5

3
a
19

b
6

c
27

d
14

4
a
£1.80, £2.40

b
No mode, 14 kg

c
132 cm, 19 cm
d
32°, 6 degrees

5
a
£2.20

b
£1.60

6
a
6
b
28

c
15

d
104

7
a
£2.90, £2.40, £4.35

b
28 kg, 14 kg, 23 kg

c
121cm, 19 cm, 129 cm



d
44°, 6°, 45°
e
€1.70, €2.40, €3.15

8
Pupils’ own answers, examples include:

a
7, 8, 9, 10, 12, 12, 12
b
6, 7, 8, 9, 11, 12, 12, 13
c
4, 6, 8, 10, 12, 12, 12

9
a
Kathy
b
i
Kathy
ii
Tim

10
a
For example, 3 and 8
b
0
Activity: Research

Pupils’ own answers 
Exercise 6B

1
a
18 ÷ 3 = 6
b
20 ÷ 4 = 5
c
24 ÷ 4 = 6
d
15 ÷ 5 = 3

2
a
21 ÷ 3 = 7
b
12 ÷ 4 = 3
c
26 ÷ 5 = 5
d
20 ÷ 5 = 4

3
a

[image: image2.wmf]1+5+612

==4

33





b

[image: image3.wmf]1+4+7+820

==5

44



c

[image: image4.wmf]2+2+3+6+720

==4

55



d

[image: image5.wmf]4+6+10+2040

==10

44


4
a

[image: image6.wmf]3+7+818

==6

33





b

[image: image7.wmf]5+8+10+1740

==10

44



c

[image: image8.wmf]2+4+11+13+1545

==9

55


d

[image: image9.wmf]1+3+8+820

==5

44


5
a
7

b
31

c
15

d
2.8

6
a
4.7
b
14.7
c
74.8
d
9.4

7
a
141 cm
b
140 cm
c
132 cm


d
The mean; it takes everyone into account.

8
a
1

b
2

c
2

9
a
3

b
4

c
4

10
Higher, it’s now 61p.

Investigation: Find the mean

Pupils’ own answers 
Exercise 6C

1
a
10

b
bus
c
30

2 
a
£60
b
£70
c
Y7

d
£380

3
a
Ceri
b
16

c
18

d
3
e
69
4
a
London
b
i
July
ii
August
c
i
7
ii
6

5
a
15 °C
b
17 °C
c
9 Celsius degrees


d
You can see a temperature for any time in the range.

6
a
Blue

b
10


c
Green and purple


d
It shows all the data in a small space.

7
a
32


b
15


c
61, 99

8
a
ITV1

b
Channel 5
Activity: Statistical diagrams

Pupils’ own answers 

Exercise 6D

1
a
Pupils’ own answers, check suitability of chart.
b
Pupils’ own answers


c
Alton Towers

2
a
Pupils’ own answers, check suitability of chart.
b
Dog
3
a
Pupils’ own answers, check suitability of chart.
b
Football
4
a
Pupils’ own answers, check suitability of chart.
b
Pupils’ own answers 
c
Maths
5
a
Pupils’ own answers, check suitability of chart.
b
BBC1
6
a and b
Pupils’ own answers

Activity: How many letters?

Pupils’ own answers 
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Exercise 6E

1
a, b
c

	Number of texts
	Frequency

	0–4
	10

	5–9
	17

	10–14
	9

	15–19
	21

	Total
	57


d
15–19

 2
a,b
c
	Number of times
	[image: image635.png]Liverpool

Birmingham

II
.

London



Frequency

	0–4
	11

	5–9
	17

	10–14
	6

	15–19
	7

	20–24
	8

	25–29
	7

	Total
	56



d

5–9
3
a
i, ii

	Number of times
	Frequency
	
	Number of times
	Frequency

	0–2
	24
	
	0–4
	35

	3–5
	16
	
	5–9
	17

	6–8
	11
	
	10–14
	5

	9–11
	3
	
	15–19
	6

	12–14
	3
	
	Total
	63

	15–17
	6
	
	[image: image636.png]



	

	Total
	63
	
	
	


[image: image637.png]


b 
c
6–8

0–4        d
Pupils may select either, but must give a suitable reason.

4
a
i, ii

	Amount (£)
	Frequency
	
	Amount (£)
	Frequency

	0–4
	4
	
	0–6
	9

	4.01–8
	9
	
	6.01–12
	9

	8.01–12
	5
	
	12.01–18
	6

	12.01–16
	4
	
	18.01–24
	6

	16.01–20
	5
	
	Total
	30

	20.01–24
	3
	
	b
i
£4.01–8
  ii
no modal class
 
	

	Total
	30
	       
	c  Use class size of 6.  d
It shows most pupils collecting between £6 and £24.



Challenge: Boat trips down the Ganges 

 Pupils’ own answers 
Exercise 6F

1
a

	Charges
	Frequencies

	
	Y7
	Y8
	Y9

	25p
	1
	
	

	50p
	3
	
	

	75p
	1
	1
	

	£1
	4
	2
	

	£1.25
	
	1
	

	£1.50
	1
	3
	2

	£2
	
	3
	4

	£2.50
	
	
	2

	£3
	
	
	2

	Totals
	10
	10
	10


b
The elder the pupil, the higher the suggested charge.

2
a
















 b
Y7 wanted to start early at 7:00
	Times
	Frequencies

	
	Y7
	Y8
	Y9

	7:00 pm
	7
	2
	1

	7:30 pm
	3
	4
	2

	8:00 pm
	
	4
	6

	8:30 pm
	
	
	1

	Totals
	10
	10
	10


pm, Y9 wanted to start later at 8:00 pm, Y8 were split between the choice of 7.30 and 8:00.

Investigation: Length of the party

Pupils’ own answers 

	Chapter 6: Answers to Review Questions


1
£1

2
–1 °C

3
12 cm2
4
1.023 kg

5
a
24 ( 1, 12 ( 2, 8 ( 3 , 6 ( 4
b
30 cm
c
the 12 ( 2 rectangle

6
a
The number walking to Redwood is 50, but to Upperthorpe it is 90


b
75

7
a
Pupils’ own answers, check layout of table and ranges selected

b
1.45–1.50 m

8
 A triangle with sides of length 5 cm, 5 cm and 8 cm
	Chapter 6: Answers to Challenge – School sports day


1
a
13, 13, 13, 14, 14, 15, 15

b
13 years
c
2 years


d
14 years

2
a
21, 22, 23, 25, 25
b
25 s
  c  4 s


d 
23 s

3
121–140 cm

4
a
Huntsman
b
Joy

Exercise 7A

1
a
4 + m

b
8t

c
9 – y

d
m ( m or m2
e

[image: image10.wmf]n

5

 











f
7 – t

g
3n + 5
h
6t

i
5m – 5


j
x ( x or x2
2
a
a + 10 + 12 = a + 22
b
30.5

3
a
p + q + 6 cm


b
29

4
a
d + 14 + d + 14 = 2d + 28 = 2(d + 14) cm
b
40

5
a
5s

b
25

6
a
x + 2 cm

b
x – 1.5 cm
c
3x + 0.5 cm
d
60.5 cm

7
a
i  8
ii
20
iii
44

b
i
3
ii
7
iii
4
c
i
9
ii
36
iii
49

d
i
21
ii
15
iii
27


e
i  2
ii
1
iii
4

f
i
12
ii
18
iii
30
g
i
2
ii
5
iii
10

8
a
i  10
ii
11
iii
1

b
i
3
ii
9
iii
–3
c
i
6
ii
3
iii
13

d
i
7
ii
13
iii
3


e
i  10
ii
50
iii
0

f
i
18
ii
26
iii
40
g
i
21
ii
17
iii
85

9
a
i  3
ii
8
iii
0

b
i
26
ii
37
iii
101
c
i
69
ii
86
iii
5

10
a
i  2(x + 8) cm
ii
2(y + 2.5) cm
iii
2(w + 45) cm


b
i  8x cm2

ii
2.5y cm2

iii
45w cm2
11
a
Area of top rectangle = 3 ( 6 = 18 cm2



b
2a cm2



c
18 + 2a cm2

d
Short side of top rectangle = 3 cm, long side of bottom rectangle = a cm; 
total is a + 3 cm

e
3 + 6 + 3 + a + 2 + a + 4 = 18 + 2a cm

12
b
A + B cm2
c
4A cm2


d
2A + B cm2

e
2(A + B) cm2



f
4B cm2

g
4A + 2B cm2
h

[image: image11.emf]


1
2










1

2

A cm2


i
A – B cm2


j
2(A – B) cm2
13
Pupils’ own answers

Investigation: Making shapes
Pupils’ own answers

Exercise 7B

1
a
2a

b
4b

c
8c

d
5d

e
2x

f
7y

g
z

h
6p

i
4q

j
2x

k
0

l
3z
2
a
6c

b
10d
c
2p

d
11x
e
5t

f
4m
g
4q

h
4a

i
3p

j
4w


k
2t

l  
2g
3
a
5x + 8y

b
2w + 4t

c
7m + 6n

d
x + 6y


e
5 + 6x

f
5p + 5

g
5x + y – 3
h
5d + 4c + 7


i
3d + f + 1
j
c + 3


k
5p



l
2t + 9
4
a
7x – 3y

b
5x – 4y

c
–a + 6b

d
–2x – 13y


e
12w – 3

f
–x – 4

g
5x – 3y

h
2a – 2b


i
8x – 4

j
–7x – 5

k
16x – 9y

l
t – 14

5
a
4, 14


b
4, 3


c
6, 6


d
10, 7


e
5, 7


f
3, 10

6
a
19

b
a + 17
c
14 + c
d
2d + 7
e
2x + 8


f
3x + 9

g
14 + 2y

h
4n
7
a
a + b + 16
b
c + 2d + 9
c
2e + f + 12
d
x + 2y + z

Investigation: Making addition expressions

(x + 1) + (x + 2) = (2x + 3)
(x + 1) + (x – 1) = (2x)
(x + 1) + (x – 2) = (2x – 1)

(x + 1) + (2x + 3) = (3x + 4)
(x + 2) + (x – 2) = (2x)
(x – 1) + (2x) = (3x – 1)

(x – 2) + (2x + 1) = (3x – 1)

Exercise 7C

1
a
£45
b
£29
c
£69

2
a
£45
b
£95
c
£195

3
a
£18
b
£28
c
£48

4
a
50 mph
b
40 mph
c
40 mph
d
70 mph

5
a
£250

b
£100

c
£210

d
£235

6
a
28 cm
b
52 cm

7
a
180 − 
[image: image12.wmf]360

5

  = 108; 108°
b
180 − 
[image: image13.wmf]360

6

  = 120; 120°


c
180 − 
[image: image14.wmf]360

8

  = 135; 135°
d
180 − 
[image: image15.wmf]360

10

  = 144; 144°

Challenge: Calculating the cost

A
£32

B
A = 22, B = 32
Exercise 7D

1
b
d = j + 40
c
a = 1.4b

d
c = j – 10


e
d = 7d

f
m = 5q

g
t = 20x + 30y



h
t = 20 + 8n
i
m = 30 + 20x

j
n = 4s + 2f

2
a
P = ab
b
S = x + y
c
W = 52Y
d
m = 60h

e
b – e

f
M = X + Y
3
a
3 cm, 8 cm
b
62 cm

c
2(2n + 5) cm
d
130 cm

4
a
d = m – b
b
s = m + b
c
50

d
b + 6

e
m + 6

f
t = m + b + 12

5
a
r = 4x + y
b
37

c
37

d
58

6
a
13.5 cm, 12.5 cm, 15.5 cm, 17.5 cm

b
p = 4n + 5 
c
205

7
a
t = 24 + r + s


b
64

c
124
d
54

8
a
t = 13 + 2d + c

b
53

c
48

9
a
t = 13 + a + 3b

b
27

c
39

d
33

Investigation: Dots and squares

A


	Shape
	Number of dots on the perimeter (n)
	Area (a cm2)

	A
	4
	1

	B
	10
	3

	C
	14
	6


B
Pupils’ own answers

C
Pupils’ own answers

D
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a=-1

2

 

	Chapter 7: Answers to Review questions


1
a
i
2Q + 6S

ii

[image: image17.wmf]1

2

Q+2S

 

iii
2Q – S
[image: image638.png]SN



[image: image639.png]



b
i









ii

2
a
30

b
18

c
55

d
42


e
35

f
75

g
4

h
5

3
a
–14
b
2

c
–2

d
–18

4
a
9 + y + 5 + x + 4 + x + y = 18 + 2x + 2y

b
30.4 cm


c
4x and 9y

d
a = 4x + 9y

e
38.8 cm2
5
a
42 cm

b
p = 4w + 2

c
122 cm

d
110 cm2


e
w(w + 1) cm2 or w2 + w cm2
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6
a




b  
         b

c   c
7
a
4x – 3
b
3x + 10
c
3x + 2 + x – 5 + 2x + 15 = 6x + 12 = 6(x + 2)
	Chapter 7: Answers to Problem solving – Winter sports


1
£124

2
£40

3
£43

4
£440

	5
a
Number of days
	6
	7
	8
	9
	10

	Skiing hire for 1 adult 
	110
	127
	144
	161
	178



b
£17

6
5(4 + 9 ( 3) + 10(6 + 12 ( 3) = £575
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Exercise 8A
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The top number is half of the bottom number.
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Problem solving: Shaded fraction      
Exercise 8B
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Exercise 8C
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Challenge: Ancient Egyptians
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Challenge: Sharing fractions
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Exercise 8G
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Activity: Illustrating calculations
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	Chapter 8: Answers to Review questions
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	Chapter 8: Answers to Challenge – Fractional dissections


Diagrams show one possible answer in each case. Other diagrams are possible
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Task 3


Diagrams should show each of these, in any order
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Exercise 9A

1
a
24°
b
29°
c
165°
d
115°
e
82°
f
96° 
(accept answers ± 2°) 

2
Pupils’ own answers

3
a
80°, 60°, 40° (accept answers ± 2°)

b
180°

4
a
Pupils’ own answers; one angle must be greater than 90°.


b
180°
c
180°

5
a
251°
b
282°
c
320° (accept answers ± 2°)

6
Pupils’ own answers

Challenge: Estimating angles

Pupils’ own answers

Exercise 9B

1
a
28°
b
47°
c
31°
d
45° 

2
a
130°
b
160°
c
85°
d
221°

3
a
50°
b
130°
c
80°
d
41° 

4
a
50°
b
138°
c
25°
d
d = 37°, e = 143°

5
a
51°
b
129°
c
116°
d
113° 

6
35°, 60°, 85°

7
a = 30°, b = 60°, c = 130°, d = 160°, e = 84°, f = 110°; e is not a multiple of 10°.

8
x = 85°, y = 95°

Reasoning: Unknown angles

A
a = 60° (There are six equal angles so 360° ÷ 6 = 60°)

B
b = 50° (180° − 80° = 100° so 100° ÷ 2 = 50°)

Exercise 9C

1
a
85°
b
100°
c
55°
d
42°
e
95°

2
a
55°
b
42°
c
38°
d
42° 
e
95°
f
30° 

3
a
65°
b
35°
c
c = 62°, d = 56°



d
e = 90°, f = 45°

e
g = 48°, h = 48°  
4   a
a = 35°, b = 145°
b
c = 62°, d = 118°

c
e = 42°, f = 138° 

5
a
45°
b
30°
c
72°
d
21° 

6
a = 50°, b = 60° and c = 70°

7
42° and 96° or 69° and 69°

8
a
a = 80° (angles in a triangle = 180°), b = 100° (angles on a straight line = 180°)


b
c = 110° (opposite angles are equal), d = 30° (angles in a triangle = 180°) 

c
e = 50° (angles in a triangle = 180°), f = 80° (angles on a straight line = 180°)
g = 30° (angles in a triangle = 180°) 

Problem solving: Calculating angles

A
316°

B
305°
C
140°
D
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Exercise 9D

1  a   109°
b
108°
c
68° 
d
94°
e
56°
f
145°

2
a
71°
b
135°
c
105° d
61°

3
a
125°
b
73°
c
122°
d
74°
e
154°

4   a
a = 58° (angles in a quadrilateral = 360°), b = 122° (angles on a straight line = 180°) 

b
c = 72° (angles on a straight line = 180°), d = 98° (angles in a quadrilateral = 360°) 

5
a
92°
b
63° 

6
a
Vertical line of symmetry drawn on kite
b
p and q are equal


c
p = q = 115°

7   No, because 3 ( 90° = 270° and 360° – 270° = 90°, so the fourth angle must also be 
90°.
Reasoning: Angles in a quadrilateral

First split the quadrilateral into two triangles. The sum of the angles in each triangle is 180°.

180° + 180° = 360° 

Exercise 9E

1
a
Scalene

b
Scalene

c
Right-angled
d
Isosceles
e
Equilateral

2
AB = AC = BC, (ABC = (ACB = (BAC = 60°

3   a  Square, rhombus

b
Rectangle, parallelogram, kite, arrowhead


c
Square, rectangle, parallelogram, rhombus 


d
Trapezium


e
Square, rhombus, kite, arrowhead 

4
a
A square has right angles.
b
A rhombus is a parallelogram with equal sides. 


c
A trapezium has only one pair of parallel sides.

5
a
Square, rectangle, trapezium
b
Square, rectangle, parallelogram, rhombus



c
Square, kite, rhombus

6
AB = DC, AD = BC, (A = (C, (B = (D, AB is parallel to DC, AD is parallel to BC

7
a
Square, rectangle, parallelogram, isosceles triangle
b
Two different trapeziums


c
Square, parallelogram, isosceles triangle
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Challenge: How many quadrilaterals?
There are 16 distinct quadrilaterals.

	Chapter 9: Answers to Review questions 


1
a
16°
b
50°
c
151°
d
104° 
2   a  150° (angles on a straight line = 180°)
b
108° (angles at a point = 360°) 

     c
c = 65° (opposite angles are equal), d = 115° (angles on a straight line = 180°) 

3
a
71°
b
24°
c
35°
d
d = 66°, e = 48°


e
f = 47·5°, g = 47·5°

f
h = 60°, i = 60°, j = 60°  
4
a
true
b
false
c
true
d
false 

5
The four angles do not add up to 360°.

6   a = 50° (angles in a triangle = 180°), b = 130° (angles on a straight line = 180°), 

c = 20° (angles in a triangle = 180°) 

7
AB = AD, DC = BC, (B = (D

	Chapter 9: Answers to Challenge – Constructing triangles


1
Check pupils’ drawings

2
a
Check pupils’ drawings

b
Angle P = 68°, Angle R = 47°


c
9.8 cm

3
Check pupils’ drawings

Exercise 10A
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1
P(5, 4), Q(4, 1), R(2, 2), S(1, 0), T(0, 3)
2
a, b                        c (4,1)


3
a
ARE YOU GOING TO THE DISCO
b
I’LL SEE YOU LATER

4
A(2, 3), B(5, 1), C(–3, 4), D(–3, 0), E(–4, –2), F(0, –4), G(1, –2), H(4, –5)
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b
W
6
a, b

c
(–3, 4)
d
(0, 1)

7
a
(1, 2) 
b
Either at (–1, 2) or at (–1, –1).

8
a
First term is 2 and the term-to-term rule is ‘Add 2’.

[image: image657.png]



b
First term is 3 and the term-to-term rule is ‘Add 4’.


c
(20, 39)
d
(200, 399)
e
(399, 302)

Investigation: Spot the rule

A
a, b (graph opposite)
c
(1, 3), (3, 5)

B
The y-coordinate is 2 more than the x-coordinate.

C
Yes, for example, (–5, –3) is on the line.
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Exercise 10B

1
a
2 (2, 2), 3 (3, 3), 4 (4, 4), 5 (5, 5)


b
4 (2, 4), 5 (3, 5), 6 (4, 6), 7 (5, 7)


c
4 (2, 4), 6 (3, 6), 8 (4, 8), 10 (5, 10)


d
1 (3, 1), 2 (4, 2), 3 (5, 3), 4 (6, 4)


e
5 (2, 5), 6 (3, 6), 7 (4, 7), 8 (5, 8)


f
6 (2, 6), 9 (3, 9), 12 (4, 12)

2
a
A line that passes through (0, 4) and (5, 9)


b
A line that passes through (0, 1) and (5, 11)


c
A line that passes through (0, –1) and (5, 9)


d
A line that passes through (0, –3) and (3, 9)

3
a
i A line that passes through (0, 1) and (5, 6)



ii A line that passes through (0, 2) and (5, 7)



iii A line that passes through (0, 3) and (5, 8)



iv A line that passes through (0, 5) and (5, 10)

b  The lines are parallel. The y-co-ordinate when x = 0 matches the ‘+’ part of the equation


c
A line that passes through (0, 7) and (3, 10)


d
A line that passes through (2, 0) and (5, 3)

[image: image659.png]


Challenge: y = a – x
A
a, b
(0, 5), (1, 4), (2, 3), 

B
 a
          (3, 2), (4, 1), (5, 0)



[image: image660.jpg]N|—=
+
wi|—
+
olw





c, d
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b They are all parallel.










c







It passes through









  each axis at 100. 










Exercise 10C

1
a
y = 7
b
x = 5
c
y = 2
d
y = 5


e
y = 3
f
x = 5
g
x = 2
h
x = 6
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2
a–f 
3
a
A and G

b
K and J

c
M, L and D
d 
F and N

e
B, H, C and K

[image: image663.jpg]



f
M and F

g
 G, H and I
h
J and E

i
D, I and N
j
C and E 
k
B
  l
  J

4
a
(3, 1)
b
(1, 4)
c
(5. 6)

[image: image664.jpg]



5
a
y = 3

b
y = 5

c
x = 7

d
x = 2

e
y = 7


f
y = 4

g
x = 3

h
x = 7

[image: image665.jpg]


6

Investigation: Areas of rectangles

A
Pupils’ own answers

B  Work out the difference between the x-values and the difference between the y-values. Then multiply the two differences together.

C   a
21 square units 
b
30 square units
  c
  70 square units
     d
30 square units
  e  12 square units.
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Exercise 10D

[image: image667.jpg]8
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1
a, b


c
All the lines go through the origin, (0, 0). The bigger the number in front of x, the steeper the line is.
[image: image668.jpg]



d, e
Check pupils’ graphs.

2
a, c, d

b
(1, –1), (2, –2),       (3, –3), (4, –4), (5, –5), (–1, 1), (–2, 2), (–3, 3), (–4, 4), (–5, 5)

Investigation: Areas of parallelograms

A  a, b Pupil’s own answers
3
a, b i, ii, iii, iv

4
At the origin or (0, 0)

[image: image669.jpg]o <




5
a
y = x + 2

b
y = x + 4

c
y = x

d
y = x – 2


e
y = x – 3


f
y = –x 

g
 x = 1


h
y = 3

B  Work out the difference between the x values and the difference between the number at the end of each of the y = x + a lines. Then multiply the two differences.
C  a 21 square units b 12 square units c 25 square units d 54 square units e 12 square units.
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Exercise 10E

1 

	x
	y
	Total
	Coordinates

	1
	5
	6
	(1, 5)

	2
	4
	6
	(2, 4)

	3
	3
	6
	(3, 3)

	4
	2
	6
	(4, 2)


[image: image671.jpg]


2

3
They are parallel.

4
b and c
5
a
x + y = 6

b
x + y = 8

c
x + y = 7

d
x + y = 5


e
x + y = 2

f
x + y = –1
g
x + y = 0

h
x + y = 11

Investigation: Intersecting lines

A
a, b, d

c
(2, 2)

e
(3, 3)

     f   The value of the x and y coordinates is half the value of the constant number in the equation.

B
a
i
(4, 4)
ii
(3.5, 3.5)
iii
(–3, –3)

Exercise 10F

1
a
i
£3.60

ii
£8.40


b
i
5 kg

ii
4 kg

2
a
0.9 km
b
3.3 minutes, or 3 minutes 18 seconds

3
a
i
4.8 km
ii
7.2 km
iii
1.6 km


b
i
1.25 km
ii
2.5 km
iii
3.75 km

	4
a


Euros (€)
	1
	5
	10
	15
	20

	Pounds (£)
	0.90
	4.50
	9.00
	13.50
	18.00
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b 


c

i
£6.30

ii
£14.40

iii
£15.75

d

i
€10

ii
€13.33

iii
€12
5
a


	Gallons
	1
	5
	10
	15
	20

	Litres
	4.5
	22.5
	45
	67.5
	90
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          b
Note: Answers c to f are 
approximations, so answers close to these values are acceptable.

c
i
3.33 gallons

ii
6.66 gallons iii
17.77 gallons


d
  i
36 litres



ii
63 litres



  iii
76.5 litres


e
36






f
£68.31
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6
a

Challenge: Graphs with fixed charges

A
a
It does not start at the origin.


b
 £7.50
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c 
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d
6 kilometres
B

1
a
(5, 6)

b
(3, 1)

2
a
21, 25
b
(21, 22), (25, 26)

c
(97, 98)

3
a


	Number of downloads
	Charge (£)

	4
	4

	9
	7


b
Line from (0, 0) to (10, 8)
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4 
a A line from (0, 1) to (7, 8)
b
One of 
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c
y = x + 1

d
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 ,
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, 
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e
The numerator will be bigger than the denominator.
	Chapter 10: Answers to Challenge – Global warming


Answers are approximate, so values close to these are acceptable.

1
15.5 – 14.25 = 1.25 million square kilometres
2
36 000

3
13 million square kilometres
4
About 2100

5
394 years

6
15.6 – 14 = 1.6 million square kilometres
	Chapter 10: Answers to Review questions


Exercise 11A

1
a
50% 
b
25% c
30% d  90% e  75%                             
2
a
50% 
b
80% c
5%   d  8%
   e  77%

3
a
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b
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10
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20

   c      d  
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20

 
   e    

4




	Percentage
	Fraction
	Decimal

	20%
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5

 
	0.2

	80%
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5

 
	0.8

	35%
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20

 
	0.35

	4%
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	0.04

	36%
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	0.36
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5
 
6
a
40% 
b


 c
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5

 
 d
Green
7
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5

 and 80%, [image: image451.wmf]7

10

 and 70%, [image: image453.wmf]17

20

 and
85%, 
[image: image454.wmf]37

50

 and 74%
8
a
50% + 25% = 75% 



b
 0.5 + 0.25 = 0.75

9
a
0.2 + 0.75 = 0.95 
b
 
10
a
12.5% 
b
 37.5%, 62.5% and 87.5%

11
a
250% 
b
 120% 
c
 190% 

d
 175%
e
188%

[image: image681.jpg]20

Ln
—

o

—

(F) spunod

15 20

10
Euros (€)



12
a

 e
    

b

  

c

  

d


  
Investigation: Looking into percentages

A
a
50%, 60%, 70%, 80%

b
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c
50%, 20%, 40%, 60% and 80%
B
a
35%, 45%, 55%, 65%, 75%, 85%

     b
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25% and 75%
Exercise 11B

1
a
£32 
b
 £64

2
a
£60 
b
 £180 
c
 £420 
d
 £540

3
a
80 cm 
b
 72 cm 
c
 75 cm
d
 66 cm

4
a
13 miles

b
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4

of 26 miles is [image: image496.wmf]1

2

6

  miles and 
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4

is 
[image: image498.wmf]1

2

19

  miles. Janice is correct.
5
[image: image500.wmf]3

4

  of 72 is 54; 
  of 150 is 60; 
  of 64 is 56; 
  of 140 is 49

6
a
120° 
b
 150°

7
a
10 minutes 
b
 40 hours 
c
 80 seconds

8   The bed is £360. Tom has £600 – £360 = £240 left. The curtains cost £180. There is £240 – £180 =£60 left

9
18 

Challenge: Fractions larger than 1

A
a
12 
b
24 
c
36 
d
48

B
a
60 
b
120 
c
15 
d
55

C
a
i
36 and 96
ii
45 and 105
iii
18 and 78


b
They differ by 60.


c
i
 60 and 160
ii
75 and 175
iii
30 and 130


d
i
120 and 320
ii
150 and 350
iii
60 and 260
D  a
	Initial payment
	£160
	£24
	£280
	£100

	Monthly payments
	£64
	£9.60
	£112
	£40


b
 £102.40
Exercise 11C

1
a
£7 
b
 £70 
c
 £7.60 









d
 £7.23
e
7p
f
74p

2
a
160 kg 
b
 12 m 
c
 9 litres 
d
 6 cm


e
25 g 
f
£20
g
480 people
h
123 km

3
a
3.2 kg 

b
 i
6.4 kg
ii
9.6 kg
iii
1.6 kg
iv
28.8 kg

4
a
i
£7
ii
£2.80


b
i
£9.80
ii
£4.20
iii
£8.40
iv
£1.40
v
£3.50

5
a
£0.63 
b
 £1.26 
c
 £6.30 
d
 £12.60

6
a
320 kg 
b
 160 kg 
c
 224 kg 
d
 576 kg
e
633.6 kg

7
£30.38 (62% = 100% – 38%)

8
a
£27 
b
 £76 
c
 £640 
d
 £2730

9
a
£396 
b
 £924

10
120
Financial skills: Buying furniture

A
a
£540 
b
 £216

B
a


	Initial payment
	£160
	£24
	£280
	£100

	Monthly payments
	£64
	£9.60
	£112
	£40


b
 £102.40
Exercise 11D

1   a
i
14 kg

ii
180 m
iii
90 people 
b
 Pupils’ own answers

2
a
£3.77 
b
 3198 km 
c
 6840 people
d
 5766 years
e
27.51 cm
f
£77.44

3
a
i
731 people
ii
 2322 people
iii
1247 people

 
b
 Because the three percentages add up to 100%.

4
a
i
243.2 kg
ii
121.6 kg
iii
60.8 kg
iv
30.4 kg

b
 4% of 380 kg = 15.2 kg

5
4048, 6336 and 3344

6
332 or 333

7
a
0.015 
b
 £1.02

8
 8.1 million and 2.6 million

9   a   To one decimal place, Conservative 10.7 million, Labour 8.6 million, Liberal Democrat 6.8 million


b
3.6 million

10
At least 213

11
a
24.32 g 

b
 i
12.16 g (half of a)
ii
12.16 m (half of a)
iii
£6.08 (quarter of a)

Financial skills: Don’t lose your deposit

A
£487.50

B
£114.40 

C
£3997.80

D
a
£828.45 
b
 £1538.55

Exercise 11E

1
a
0.56 m 
b
6.16 m

2
a
3.84 kg 
b
35.84 kg

3
a
£108 
b
£612

4
a
£444 
b
£14 356

5
522

6
a
£462 
b
£484 
c
£506

7
a
£51 
b
£ 50.80 
c
£13.20

8
56.1 million

9
a
Gas £725, electricity £502.38 
b
£179.38

10
a
£38 064 
b
£122

Financial skills: Add on the tax

A
a
£7.60 
b
 £45.60

B
a
0.175 
b
 £1435 
c
 £9635

C
a
£415.95 
b
 £424.80 
c
 £8.85

	Chapter 11: Answers to Review questions


1
a
75% 
b
 30% 
c
 15% 
d
 6%

2
a
[image: image508.wmf]7

10

 
b
 
  

c
 
  


d
 
  
e
[image: image516.wmf]7

20

 
3
a
0.9 
b
 0.09 
c
 0.009

4
a
0.8 
b
 9%

5
a
40 cm  b  45 cm   c  48 cm   
d  50 cm

6
90

7
a
450 kg 
b
 6 cm 
c
 0.45 litres 

d
 £16.83

8
a
0.9 kg 
b
 5.4 kg 
c
 6.9 kg 

d
 0.15 kg

9
a
40%
 
b
 920 or 900

10
Copper 140.8 g (or 141 g), tin 19.2 g 
(or 19 g)

11
a
£83.40 
b
 £333.60

12
a
£14.52 
b
 £740.52 
c
 0.02N 

13
a
384 cm² 

b
 i
20 cm and 30 cm
ii
600 cm2

c
 The area of Lou’s rectangle is 600 cm². Increase Jan’s area by 50%, which is 576 cm². The area of Lou’s rectangle is more than this.

14 £4655

15 £23 968
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16
a
210 
b
 90 

c
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17
The first two are exactly the same. One-
third is 


 and this is more that 30%, 
so the third one gives the greatest reduction.

	Chapter 11: Answers to Financial skills – Income tax


1
a
£10 000 
b
The missing numbers are £10 000 and £2000

2
£4000

3
a
The amounts in the bottom row are £1000, £2000, £3000, £4000, £5000

[image: image685.jpg]100
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b

4
£3500

5
£22 000

6
He earned no more than £10 000

7   It is false. If he earns £16 000 he pays £1200. If he earns twice as much, 
£32 000, he pays £4400, which is more than twice as much.

8   a   His taxable income is 
£20 000 – £15 000 = £5000. He pays 25% of £5000 = £1250

b
The amounts on the bottom row are £0, £1250, £2500, £3750, £5000
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d
Peter will pay less tax if he earns less than £35 000. He will pay more tax if he earns more than £35 000.

Exercise 12A

1
Event A = b, Event B = c, Event C = a, Event D = f, Event E = d, Event F = e, Event G = g

2
a
Triangle from grid 2

b
Square from grid 2
c
Rectangle from grid 1





d
Rectangle from grid 1
e
Triangle from grid 1

3
C, D, E, B, A

4   a
Bag B has 8 red out of 10, which is very likely but bag A has 10 red out of 20, which is evens.

b
Bag A has 5 blue out of 20, which is unlikely but Bag B has 2 blue out of 10, which is very unlikely.

c
Bag A has 5 green out of 20, which is unlikely but bag B has no green, which is impossible.

5
If you flip a coin or throw a dice, the outcomes are equally likely, it should be 50–50.

6  There are ten possible combinations, ABC, ABD, ABE, ACD, ACE, ADE, BCD, BCE, BDE, CDE.

The combinations that will form triangles are: ABC (2, 3, 4), ACD (2, 4, 5), ADE (2, 5, 6), BCD (3, 4, 5), BCE (3,4,6), BDE (3, 5, 6), CDE (4, 5, 6). It is more likely that three rods will form a triangle than will not make a triangle.

Investigation: Pick a number

This depends on the answers you get, but 7 has been a special number throughout history. The 7 wonders of the world, the 7 pillars of wisdom, the 7 deadly sins, the 7 seas, the 7 members of the Trumpton fire brigade.

Exercise 12B

1
a
i

[image: image518.wmf]1

2



ii

[image: image519.wmf]1

6



iii

[image: image520.wmf]1

4


 
iv

[image: image521.wmf]1

12


v
0

b
i
0

ii

[image: image522.wmf]1

6



iii

[image: image523.wmf]7

12


iv

[image: image524.wmf]1

4



v
1
2
a

[image: image525.wmf]1

2




b

[image: image526.wmf]1

4



c

[image: image527.wmf]1

4


3
a
0.1

b
0.5
c
0.3
d
0.2
e
1

f
0.5

4
a

[image: image528.wmf]4

52



b

[image: image529.wmf]13

52


c

[image: image530.wmf]12

52

 
d

[image: image531.wmf]1

52



e

[image: image532.wmf]8

52


f

[image: image533.wmf]4

52

 

g
The numerator of P(picture card) is greater than the numerator of P(Ace) when the denominator is the same.

5
a

[image: image534.wmf]51

=

102


b

[image: image535.wmf]3

10


c

[image: image536.wmf]21

=

105


d
 0
e

[image: image537.wmf]84

=

105




6
a

[image: image538.wmf]3

8


b

[image: image539.wmf]21

=

84



c

[image: image540.wmf]21

=

84



d

[image: image541.wmf]1

8

 

7
a

[image: image542.wmf]1

6



b

[image: image543.wmf]31

=

62

 

c

[image: image544.wmf]21

=

63



d

[image: image545.wmf]31

=

62


e

[image: image546.wmf]1

6


 
f

[image: image547.wmf]21

=

63


8

[image: image548.wmf]51

=

255


9

[image: image549.wmf]601

=

3005


10
a
Nazir, who has a probability of 
[image: image550.wmf]21

=

63


b
Emma could add a 3; Nazir could remove a 3.

Activity: Lower or higher?

A
Pupils’ own answers

B
Pupils’ own answers

C
This depends on the cards.


a
Yes: a 1 means the next number is definitely higher or a 10 means the next number is definitely lower.


b
Low numbers such as 2 or 3 mean that it is likely that the next will be higher; high numbers such as 8 or 9 mean that the next number is likely to be lower. 


c
Numbers in the middle such as 5 or 6 mean that it is hard to predict if the next numbers are higher or lower.


d
Yes. If a 1 has already gone and 2 comes up it is certain that the next card will be higher.
Exercise 12C

1
a,b
Results will depend on what you throw but if the coin is fair, then experimental probabilities should be about 
[image: image551.wmf]1

2

.


c
The more trials that are done, the closer the experimental probability gets to the theoretical probability, so the combined results should be closer to 
[image: image552.wmf]1

2

.

2
a
Results will depend on what you throw, but if the dice is fair then experimental probabilities should be about 
[image: image553.wmf]1

6

.


b
Results will depend on what you throw, but if the dice is fair then experimental probabilities should be about 
[image: image554.wmf]31

=

62

. 

c
The more trials that are done, the closer the experimental probability gets to the theoretical probability, so the combined results should be closer to 
[image: image555.wmf]1

6

. 

3
a,b
Results will depend on what happens when you drop the pin.


c
The results should be about the same but not exactly the same. If they are the same then it is just coincidence.

d
The combined results will give a very accurate value for the experimental probability of a pin landing point down.

4
a,b,c
The results will depend on the cards that appear. The probability of a heart should be near 0.25 and the experimental probability of a black suit should be about 0.5.

d
The combined results should give probabilities nearer to 0.25 and 0.5.

5 a

The dice could be biased, as all frequencies should be about 10, but 5 has a frequency of 15 and the opposite face (2) has a frequency of 12.

   b

60 is probably not enough trials to be accurate enough to tell if the dice is biased so she should do a lot more trials.


c    The experimental probability of a 2 is 
[image: image556.wmf]121

=

605

.


d
The experimental probability of a 1 or 4 is 
[image: image557.wmf]151

=

604

.
Activity: Spin the spinner

B
The weighted face should appear more often. When the sticky pad is removed the spinner may still be biased as it is homemade and may not be accurately constructed. The theoretical probability is  
[image: image558.wmf]1

6

  for each number. The spinner with the sticky pad should not have experimental probabilities near 
[image: image559.wmf]1

6

 but when the sticky pad is removed they should be fairly close to
[image: image560.wmf]1

6

.

	Chapter 12: Answers to Review questions 


1
a

[image: image561.wmf]2

5


b
7 

2
a
i

[image: image562.wmf]1

4



ii

[image: image563.wmf]1

2



b
i
0
ii

[image: image564.wmf]2

3


3
a

[image: image565.wmf]63

=

2010




b
Pear drop

4
a
The rectangles are 1 ( 12, 2 ( 6 and 3 ( 4.


b

[image: image566.wmf]2

3

 as the rectangles above have perimeters of 26 cm, 16 cm and 14 cm.

5
a
20
b
i

[image: image567.wmf]4

11


ii

[image: image568.wmf]7

11


 iii

[image: image569.wmf]4

11


6
a
3
b
6

c
There must be 15 blue cubes in the bag, so there are five that are not blue. There must be at least one green cube so the maximum number of yellow cubes is four.

7
If I roll one dice, the probability of scoring a six is 
[image: image570.wmf]1

6

 
. If I roll two dice, the probability of a score of six or more is  .

 
[image: image573.wmf]13

=

618


, which is less than  , so throwing two dice increases the probability of scoring six or more.
	Chapter 12: Answers to Financial skills – School Easter Fayre 


1
£72.76

2
a

[image: image577.emf]


60
100



= 3
5










60

100

=

3

5


b

[image: image578.emf]


30
100



= 3
10










30

100

=

3

10


c

[image: image579.emf]
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9

100


iv

[image: image580.emf]
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3
a

[image: image581.emf]
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= 1
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25

50

=

1

2


b

[image: image582.emf]


20
50



= 2
5










20

50

=

2

5


c

[image: image583.emf]


4
50



= 2
25










4

50

=

2

25


iv

[image: image584.emf]
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1

50


4
10 as the chance of winning is 1 in 10 and there is only 1 Easter bunny

5
a

[image: image585.emf]
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500



= 9
50










90

500

=

9

50


b

[image: image586.emf]
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= 3
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60

500

=

3

25


c

[image: image587.emf]
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=

1

50


6
More likely to lose as each ring doesn’t depend on the previous throws. The experimental probability of losing is 
[image: image588.wmf]34017

=

50025

 and the experimental probability of winning is 
[image: image589.wmf]1608

=

50025

.
7
Money taken = 500 ( 25p = £125. Money lost = 90 ( £0.25 + 60 ( £0.50 + 10 ( £1 = £62.50 so profit should be £125 – £62.50 = £62.50.

8
Probably not as the probabilities are experimental and they are unlikely to be exactly the same each time 500 rings are thrown.

9
He won £2 as he paid £1.25 for the rings. He could have had 2 @ £1 and 3 misses or 1 @ £1 and 2 @ 50p and 2 misses or 1 @ £1 and 4 @ 25p or 1 @ £1, 1 @ 50p, 2 @ 25p and 1 miss or 4 @ 50p and 1 miss or 3 @ 50p and 2 @ 25p.
Exercise 13A

1
a
1
b
3
c
4
d
2
e
0
f
1 

2
a
1
b
2
c
8
d
1
e
5
f
4
g
6
h
3

[image: image688.wmf]2

66%

3

3
a
1
b
0
c
2
d
0
e
1
f
0 

4
For example:

[image: image689.wmf]1

2

1

5   a, b

c
The lines of symmetry produce the numbers 1, 2, 3, 4, 5, 6, 7.

[image: image690.wmf]1

4

1

6
a, b, c


7
Pupils’ own answers
Investigation: Symmetrical squares

A
Three for four squares

B
Five for five squares

Exercise 13B

1
a
2
b
1
c
2
d
2
e
1
f
2

2
a
6
b
3
c
4
d
2
e
8
f
5

3
a
3, 3
b
4, 4
c
5, 5
d
6, 6
e
8, 8

For regular polygons, the number of lines of symmetry is the same as the order of rotational symmetry.

4
a
4
b
6
c
12 

5
For example:

[image: image691.wmf]3

10

1


Activity: Rotational patterns

Pupils’ own answers

Exercise 13C

[image: image692.wmf]3

5

1

[image: image693.wmf]3

4
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4 
a, b
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5 
a, b
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c
A’(1, 4), B’(2, 1), C’(4, 2), D’(6, 5)


d
E’(12, 0)
[image: image697.jpg]6000

5000

4000

3000

Income tax (£)

2000

1000

7/

v/
2

7/

7

0

5000 10000 15000 20000 25000 30000 35000
Income (£)





[image: image698.jpg]300

200

100

I I
Friday Saturday Sunday




6
a
A(2, 4), B(1, 1) and C(4, 1)


b
A(2, –4), B(1, –1) and C(4, –1)


c
A(–2, –4), B(–1, –1) and C(–4, –1)


Activity: Using ICT software

Pupils’ own answers 
Exercise 13D

Check that pupils’ tessellations are correct.
Activity: Tessellation poster

Check that pupils’ tessellations are correct.
	Chapter 13: Answers to Review Questions


1
a
1
b
4
c
5
d
6 

2
a
3
b
5
c
4
d
8 

3

	Number of lines of symmetry
	Order of rotational symmetry

	
	1
	2
	3
	4

	0
	
	e parallelogram
	
	

	1
	a isosceles triangle 

g kite
	
	
	

	2
	
	d rectangle

f rhombus
	
	

	3
	
	
	b equilateral triangle
	

	4
	
	
	
	c square


[image: image699.wmf]1
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5


6
a, c


b
A(–3, 4), B(–1,4), C(–2, 1) and D(–4, 1)


d
Aʹ(3, 4), Bʹ(1,4), Cʹ(2, 1) and Dʹ(4, 1)

7  a   Four shapes: equilateral triangles, squares, regular hexagons, regular dodecagons 


b  Shapes drawn on triangular grid

	Chapter 13: Answers to Activity – Landmark spotting


1–5
Pupils’ own answers
Exercise 14A

1
a
2

b
6

c
14

d
22


e
4

f
3

g
24

h
15

2
a
3

b
2

c
5

d
3


e
6

f
14

g
12

h
20

3
a
8

b
16

c
14

d
10


e
1

f
3

g
7

h
13

4
a = 7, b = 13, c = 6

5
d = 6, e = 9, f = 3

6
g = 6, h = 8, i = 14

7
a
5j + 3

b
2
c
4
d
7

8
a
2(k + 6)
b
3
c
6
d
14

Investigation: Bricks in a number wall

A
a = 13, b = 6, c = 2

B
Pupils’ own answers

C
Pupils’ own answers
Exercise 14B

1
a
8
 b
8
 c
25
 d
19
 e
16
 f
27
  g
 28
h
9
i
17

j
71

k
31

l
43

2
a
4
 b
9
 c
4 
 d
 5
e
12
 f
11
  g
 15
h
5
i
20

j
13

k
15

l
2.5

3
a
12
 b
40  c
24
 d
80
e
45
 f
16
  g
100
h
150

4
a
f + 25 cm
b
i
f + 25 = 37

ii
f = 12

c
i
f + 25 = 45

ii
f = 20

5
a
8r cm2

b
i
8r = 88


ii
r = 11
c
i
8r = 120


ii
r = 15

6
a
(x + 290)°
b
x + 290 = 360

c
x = 70

7
a
i
x + 120 = 180

ii
x = 60

b
i
x + 240 = 360

ii
x = 120


c
i
3x = 180


ii
x = 60

d
i
x + 141 = 180

ii
x = 39

8
a
Middle row: x + 18 and 30; top row: x + 18 + 30 = x + 48 


b
i
x + 48 = 54


ii
x = 6

c
i
x + 48 = 65


ii
x = 17


d
i
x + 48 = 90


ii
x = 42

9
a
Middle row: 37 and 5 + y; top row: 42 + y 
b
i
42 + y = 50

ii
y = 8



c
i
42 + y = 100

ii
y = 58
d
y = 44

Challenge: Another brick in another wall

Second row:
x + 15, 25, 18

Third row:
x + 40, 43

Top row:
x + 83

x + 83 = 100 so x = 17
Exercise 14C

1
a
3
b
4
 c
 6
 d
3
e
4
 f
5
  g
15
  h
 3
   i  6
  j
9
  k
 10  l
23

2
a
4
b
11  c
 6
 d
18
e
18
 f
15
  g
 7
  h
 32

3
a
18
b
15  c
20
 d
9
e
15
 f
14
  g
 24  h 144 i 75  j
12
  k
 64   l 77

4
a
5
b
6
 c
36 d
6
e
18  f
100 g 7
  h
 65   i 30  j
5
  k
15.5 l
 24

5
a
i
2x + 11 = 21

ii
2x = 10 ( x = 5
 b
 i
2x + 14 = 26

ii
2x = 12 ( x = 6


c
i
2x + 12 = 26

ii
2x = 14 ( x = 7
 d
 i
2x + 11 = 25

ii
2x = 14 ( x = 7


e
i
2x + 14 = 36

ii
2x = 22 ( x = 11 f
 i
2x + 6 = 30


ii
2x = 24 ( x = 12


g
i
3x + 10 = 19

ii
3x = 9 ( x = 3
 h
 i
7x = 21



ii
7x = 21 ( x = 3


i
i
3x + 7 = 40


ii
3x = 33 ( x = 11

6
a
i
3x + 7 = 31


ii
3x = 24 ( x = 8
 b 
i
4x + 9 = 33

ii
4x = 24 ( x = 6

7
a
4x + 80 cm

b
4x + 80 = 152

 c
x = 18

8
a
8y + 30 cm

b
8y + 30 = 214

 c
y = 23
d
38 cm

9
1:
3x + 7 = 22 ( 3x = 15 ( x = 5; check: 3 ( 5 + 7 = 15 + 5 = 22


2:

[image: image590.wmf]x

5

– 8 = 2 ( 
[image: image591.wmf]x

5

= 10 ( x = 50; check: 50 ÷ 5 – 8 = 10 – 8 = 2


3:

[image: image592.wmf]x

2

– 5 = 6 ( 
[image: image593.wmf]x

2

= 11 ( x = 22; check: 22 ÷ 2 – 5 = 11 – 5 = 6


4:
3(x + 6) = 18 ( x + 6 = 6 ( x = 0; check: 3(0 + 6) = 3 ( 6 = 18

Challenge: Rewriting equations

A
4n = 3 – 9 ( 4n = –6 ( n = –1.5

B
13 + 20 = 3f ( 3f = 13 + 20 ( 3f = 33 ( f = 11

C
2(10 + g) = 38 ( 10 + g = 19 ( g = 19 – 10 ( g = 9

D
56 = 3w – 31 ( 56 + 31 = 3w ( 3w = 56 + 31 ( 3w = 87 ( w = 29

E
7 + 7c = 77 ( 7c = 77 – 7 ( 7c = 70 ( c = 10

F
3(r + 2) – 27 = 0 ( 3(r + 2) = 27 ( r + 2 = 9 ( r = 7

Exercise 14D

1
a
2d + 5


b
2d + 5 = 59 ( 2d = 54 ( d = 27

2
a
2m – 12


b
2m – 12 = 48 ( 2m = 60 ( m = 30


c
Mike has 30 and Jon has 18.

3
a
t + 24


b
2t + 24 = 122

c
2t + 24 = 122 ( 2t = 98 ( t = 49


d
73 years old

4
a
6(m + 14)
b
6(m + 14) = 120
c
6(m + 14) = 120 ( m + 14 = 20 ( m = 6

5
a
6a + 14

b
6a + 14 = 29

c
6a + 14 = 29 ( 6a = 15 ( a = 2.5

6
a
k + (k – 5) + 2(k – 5) = 4k – 15


b
2(k – 5) = 30


c
2(k – 5) = 30 ( k – 5 = 15 ( k = 20
d
65

7
a
3m – 18

b
3m – 18 = 21 ( 3m = 39 ( m = 13

c
39

8
a
2c = 14

b
11

9
a
2y + 28 = 1176
b
574 girls, 602 boys

10
a
4(a – 3) = 52, a = 16
b
4(h – 3) = 96, h = 27

11
a
£(4b + 10.74)

b
4b + 10.74 = 19.34

c
£2.15

12
Assume Robert Percy scored p goals.


p + p – 12 = 56 ( 2p – 12 = 56 ( 2p = 68 ( p = 34; Robert Percy scored 34 goals.

13
5c + 75 = 800 ( 5c = 725 ( p = 145; the cost of one ice-cream is £1.45.

Challenge: Changing temperatures

A
104 °F

B
100 °C

C
a
15 °C
b
60 °C
c
75°
d
0 °C
e
500 °C
	Chapter 14: Answers to Review questions


1
a
11

b
7

c
26

d
16 
e
20

f
18

2
a
Volume = length ( width ( height = 4 ( 2 ( x = 8x cm3

b
i
8x = 12

ii
x = 1.5


c
i
8x = 17.6

ii
x = 2.2

3
a
9x°
b
9x = 180
c
x = 20
d
40°, 60°, 80°

4
a
4

b
7

c
4

d
20

e
11

f
8

5
a
If p = 4, 2p + 1 = 9, which is correct, from the diagram.


b
2p + 1 = 175


c
2p + 1 = 175 ( 2p = 174 ( p = 87
6
a
11

b
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 = 9
c
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= 9 ( 5 + x = 18 ( x = 13

7
a
2.8 + 2.5k = 30.8



b
2.8 + 2.5k = 30.8 ( 2.5k = 28 ( k = 11.2; Tom travelled 11.2 km.


c
3.2 + 2.4k = 30.8


d
3.2 + 2.4k = 30.8 ( 2.4k = 27.6 ( k = 11.5; Jessie travelled 11.5 km.

8
a
2n + 11 = 69


b
2n + 11 = 69 ( 2n = 58 ( n = 29
	Chapter 14: Answers to Challenge – Number puzzles


1
A = 5, B = 13, C = 15

2
A = 12, B = 13, C = 7

3
A = 2, B = 16, C = 11, D = 9

4
A = 12, B = 7, C = 10, D = 6

5
A = 11, B = 10, C = 16, D = 14

6
A = 9.5, B = 2.5, C = 3.5, D = 6.5

7
A = 12, B = 8, C = 9, D = 6, E = 7

8
Pupils’ own puzzle
Exercise 15A

1
a
20

b
40

c
10

d
10

e
20

2
a
30

b
20

c
10

d
10

e
30

3
a
45

b
15

c
20

d
10

e
10

4
a
60

b
10

c
20

d
10


5
a
15

b
20

c
30

d
20

e
15

6
a
10

b
15

c
25

d
20

e
30

7
a
30

b
20

c
25

d
15

e
10

8
a
True
b
False
c
True
d
True
e
True


f
True
g
True

9
a
True
b
False
c
True
d
Cannot tell

Problem solving: True or false?

A
Football is the most popular sport.


True for A and B

B
Rugby is more popular than Netball.


True for A only

C
Running and Netball are equally popular.
True for A and B

D
There are an odd number of pupils.


True for neither 
Exercise 15B

1   a  40

b
110
c
39

d
32


e
For example, Ali, as his mean is only slightly lower and he is more consistent.

2
a
4.5 minutes
b
11 minutes

c
5 minutes

d
5 minutes


e
For example, either bus A as, on average, it is not as late or bus B, as it has more consistent times.

3
a
12

b
6

c
12.5
d
13


e
For example, Canteen A as bags have less varied content or canteen B as, on average, they have a higher content.

4
For example, Josh, as he has more consistent scores.

5
a
On average Grace has higher scores and is more consistent than Harry.


b
Grace scored 20 and 13, Harry scored 19 and 9.


c
Her mean score is 20 which is higher than before.


d
His mean score is the same but his range is smaller which means he was more consistent.

Activity: Mean fingers

Pupils’ own answers 

Exercise 15C

Pupils’ own answers

Activity: Do tall people have bigger heads?

Pupils’ own answers

	Chapter 15: Answers to Review questions
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1 
2
a
One-quarter



b
50

3
a
Rory 4, Justin 4 and 5
b
Rory 3, Justin 2

c
Rory 4, Justin 5


d
Rory 4.11, Justin 4.67


e
For example, Justin, he has the lower range.

f
For example, Rory, all his averages are lower.
4
Pupils’ own answers

[image: image702.jpg]


5
a
40%



b
Boys 216°, girls 144°

6
a
Fruit and nuts

b
Fruit and nuts


c
i
Almond
ii
Fewest said they never eat it
7
a
£120


b
Sandeep


c
Tom

	Chapter 15: Answers to Challenge – Dancing competition


	Couple
	Week 5
	Mean
	Range

	A
	26.5
	20.1
	11.0

	B
	21.0
	19.6
	 2.5

	C
	11.0
	10.3
	 4.0

	D
	17.0
	20.2
	 7.5

	E
	11.0
	10.9
	 1.0

	F
	21.0
	15.6
	 9.0


Valid statements could include:
Couple A Improved every week except week 3 but were clear winners by week 5.

Couple B started well but only improved slightly over the 5 weeks.
Couples C and E were in the bottom two almost every week.
Couple D improved every week except week 5.

Couple E scored almost the same each week so do not improve much.
Couple F were never the best and never the worst each week.

Judge X is harsh.
Prediction is that Couple A win the competition.
Possible headline ‘Couple A steal the show in week 5’. 

Exercise 16A

1
a
6, 8, 12
b
5, 5, 8

c
5, 6, 9

d
4, 4, 6

2

	
	Number of faces
	Number of edges
	Number of vertices

	Cube
	6
	12
	8

	Cuboid
	6
	12
	8

	Square-based pyramid
	5
	8
	5

	Tetrahedron
	4
	6
	4

	Triangular prism
	5
	9
	6

	Pentagonal prism
	7
	15
	10

	Hexagonal prism
	8
	18
	12


3
Faces are always 2D shapes, a cone has one circular face and a curved surface, a cylinder has two circular faces and one curved surface and a sphere just has a curved surface.
4
a
Always true


b
Sometimes true

c
Never true


d
Always true


e
Always true


f
Always true

5  a
9 faces



b
9 vertices



c
16 edges

6
a, b, c
There are various answers.  

7
10
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8


Activity: Cubes into cuboids

12 by 1 by 1, 6 by 2 by 1, 4 by 3 by 1, 3 by 2 by 2
Exercise 16B

1–5
Pupils’ own constructions

[image: image704.jpg]


6 

Activity: Nets for cubes

[image: image705.jpg]



Exercise 16C

1
a

	
	Number of faces
	Number of edges
	Number of vertices

	Cube
	6
	12
	8

	Cuboid
	6
	12
	8

	Square-based pyramid
	5
	8
	5

	Tetrahedron
	4
	6
	4

	Triangular prism
	5
	9
	6

	Pentagonal prism
	7
	15
	10

	Hexagonal prism
	8
	18
	12


b
Faces + vertices = edges + 2
[image: image706.jpg]mirror line
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2
a
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b
7
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3

Problem solving: Isometric drawings 
[image: image712.jpg]



	Chapter 16: Answers to Review questions


1
a
14
b
36
c
24

2
a
7

[image: image713.png]


b
3
a

[image: image596.wmf]1

2




b
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5



c

[image: image598.wmf]3

10


4
a
7 cm³

b
9

5
a
60 cm³
b
72%

[image: image714.png]


6
a

b
84 cm2

c
Pupils’ own answers
	Chapter 16: Answers to Problem solving – Packing boxes


1
a
324


b
2592


c
288 (324 ÷ 9 ( 8)

d
15 552

2
a
48 miles
W→→A→B→E→C→D→W or reverse


b
W→A→B→E→D→W or reverse

Exercise 17A

1
a
4
b
1 : 4
c
4 : 1

2
a
2 : 1
b
1 : 2
c
4 : 1
d
1 : 2

3
a
2 : 1
b
4 : 1
c
1 : 8

4
a
i
3 : 1
ii
6 : 1
iii
5 : 1
iv
1 : 2


b

[image: image599.wmf]1

1

2

 

c
3N buckets of gravel, 
[image: image600.wmf]1

2N

2

 buckets of sand, 
[image: image601.wmf]1

N

2

 buckets of water

5
The ratio of maths pages to science pages is 1 : 4

6
a
The ratio of Cara’s age to Dani’s age is 1 : 2


b
The ratio of Elfine’s age to Frank’s age is 2 : 3

7
a
5 times

b
i
1 : 5
ii
2 : 1
iii
3 : 2

c
4.2 litres

8
a
i
3 : 1
ii
1 : 3
iii
2 : 1
iv
8 : 1  b
1200 million
c
9P, 8P, 4P, 3P, 1.5P 

9
a
4 : 1
b
1 : 3
c
3 : 2 

10
3 : 1

Investigation: Bagging coins

A
50


B
100


C
a
1 : 2
b
No. The values are in the ratio 2 : 1

D
Pupils’ own answers

Exercise 17B

1
a
[image: image603.wmf]2

3

 
b
[image: image605.wmf]1

5

 
c
[image: image607.wmf]3

2

 
d
 [image: image609.wmf]3

5

 
e

  

2
a
1 : 4
b
2 : 3
c
2 : 1
d
8 : 1


e
2 : 3

3
a
2 : 5
b
5 : 2 

4
4 : 3

5
2 : 7

6
a
5 : 2
b
2 : 3
c
3 : 5

7
a
6 : 1

b
Some possible answers are: viscose to polyamide = 4 : 3; polyamide to 

angora = 9 : 2; angora to cashmere = 1 : 1

8
a
3 : 2
b
13 : 7 

9
a
i
40 : 1
ii
5 : 2
iii
5 : 4



b
sulphur and oxygen

10
a
2 : 1
b
1 : 2
c
2 : 3
d
5 : 6

11
a
2 : 1
b
4 : 3
c
3 : 5
Investigation: Ratios in patterns

A
a
1 : 3
b
1 : 3
c
1 : 3
d
1 : 9  B
a
3 : 2
b
3 : 2
c
3 : 2
d
9 : 4

C
For a, b and c it is 2 : 1; for d it is 4 : 1

D
a, b and c are the same and in d the numbers are the numbers in a squared.

Exercise 17C

1
a
[image: image613.wmf]5

6

 
b
25

2
a
[image: image615.wmf]4

5

 
b
500

3
a
[image: image617.wmf]2

5

 
b
£18

4
a
[image: image619.wmf]1

9

 
b
1080
5
44

6
60

7
20

8
48

9
600

Challenge: Mixing gold

A
a
3.0 g
b
3.5 g
c
1.5 g

B
a
3 : 1
b
7 : 1
c
3 : 5

C
The ratio is 1 : 2

D  The price of gold varies from day to day. At the time of writing it was about £29 per gram. 

You can find the price on the internet.
	Chapter 17: Answers to Review Questions


1
a
2 : 1
b
[image: image621.wmf]1

6

 
c

[image: image622.wmf]%

1

3

33

 
d
600 : 300 is 2 : 1
2
a

[image: image624.wmf]2

5


b
120 ml
c
3.75 litres

3
a
2 : 1
b
2 : 3

4
a
Number of dry days = 365 – 146 = 219 and 146 : 219 = 2 : 3


b
60%

5
280 m

6
36 years old

7
a
5 : 2
b
24000

8
a
5 : 2
b

[image: image625.wmf]1

2

2

 
c
i
3 : 1
ii
3 : 2
9
a
30

b
5

c
For example, Jupiter and Saturn, or Saturn and Uranus, or Venus and Mars


d
For example, Venus and Earth, or Uranus and Neptune

	Chapter 17: Answers to Problem Solving – Smoothie bar


1
75 g mango, 37.5 g strawberries, 56.25 g bananas, 187.5 ml orange juice
2
100 g bananas, 50 g chocolate spread, 400 ml cranberry juice
3
5.625 litres
4
Six can be made. An extra 2 litres of milk would be required to make 20.
5
7.5 kg
6
52.6%

7
6 Tropical Fruit, 9 Breakfast Boost
8
£1.25

9
75p
10
£10.25
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