Rayner GCSE Textbook ANSWERS

page 1 Exercise 1
120

46
7 5000000
10 70
I3a 720

d 500000
14a 8753
15a 75423
16 a 257
17a 1392
18a 0

page 2 Exercise 2
1 True
4 True
7 True
10a 235-1
c 98-32
11 0-2, 0-31, 0-41
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b
d

13 0-41, 0-43, 0-432
15 0-04, 0-15, 02, 0-35
16 0-18,0-81,1-18, 1-8
17 0-061, 0-07, 0-1, 0-7
18 0-009, 0-025, 0-03, 0-2
19 0-01, 0-05, 0-1, 0-11, 0-2, 0-205, 0-25

CARWASH
20 a 32-51
21a 569
22a £3:50

d £0-10
23 a True

d True

o o T T o

400

6000
800000
10
5206
300090
3578
23574
3221
26611
52000

False
True
True
67-23
3-167

3 80

6 20000
9 200
12 800

C
f

16430
8500

704
257900

True
False
50 -7 + 1—

12 0-58, 0-702, 0-75
14 0-6, 0-609, 0-61

0-853
0-552
£0-15
£12-60
False

C
C
C

1-16
1:30
£0-03
£0-08

True

page 4 Exercise 3 (||

1 3497 2 2435 3 785
4 91745 5212 6 41

7 859 8 208 9 270
10 5000 11 365 12 856
13 2528 1464568 15 85
16 324 17 639 18 325
19 52 r1 or 52% 20 52 21 2018
22 4569 237 24 1080
25 1492 26 524 27 5800
28 188 29 1641 30 365
31 254 32 21200

page 4 Exercise 4 (

1 a 2854 b 6 3 [7]
+14 +52
7 9] [9] 8 [8] 9
c [6] 3 5
+ 3 4 [4]
9 [7] 9
2 a 3 5 6 b 2 [2] 4
+ 526 +5 3 7
[8] 8 [2] 76 1
C 3 8 8
+ [4] 2 [5]
8 [1] 3
T & 4 [8] b 3 3]
% 3 1% 7
1 4 4 3 8 1
C 1
X 5



[1][5][0] = 3 =50

b [1][5]x4=60

¢ 9xP]=81 d [MO[E][2]+6=192
5 a 4 [4] 5 b 4 [2]7
+28 +7
7] 3 o 6 0 4
c [513 05
+2@4
799
6 a [B]B]x7=27245

b [5][8] x 10 = 580

c 32+[4]=8

page 5 Exercise 5 F

110-14 2 20-94

421695 596

70-14 8 17-32
10 1-11 11 4-36
13 1-36 14 6:23
16 8-4 17 2-8
19 0-18 20 4-01
22 41-11 23 3:6
25 105-2cm 26 £8-96

page 6 Exercise 6 ‘

1 0-06
4 0-006

718
10 0-014
13:8:52
16 127-2
19 0-126
22 0-52

2 (1o
5 1:8
8 0-8
11 1:26
14 3-12
17 0-17
20 0-34
23 13

page 6 Exercise 7 ()

1:2:1
44
716
10 0-92

2 31

54

8 200
11 30-5

d [9][5][0] +5 =190

32671

6 23-1

9 0-062
12 2-41
15 2-46
18 10-3
21 6:66
24 6-44

30-12

635

90:36
12 2-35
15 0-126
18 0-327
21 0-055
24 0-001

3436

625

970
12.6:2

13 125
16 56

19 0-3

22 3-04
25 0-14
28 0-15
31175

page 7 Exercise 8

1791
40-066
71-67
10 24-1 ~
13 0-001
16 2-176
19 355
22 34 000
25 2-335
28 1200
31 200
34 0-077
37a 20
d 540
38a |

08554

|
L0 X
|

39 a True

d False

g True
j True
40a > b
d < e

]
0-07, |

page 9 Exercise 9 ()

1805 2
41333 5
74522 8

14 122 15 212
17 60 18 1500
20 0-7 21 05
23 5-62 24 0-78
26 3-75 27 0-:075
29 122 30 1638
32 18-8
222:22 3 7572
5466-2 6122
81-61 916-63
11 26-7 12 3-86
14 1-56 15 0-028%8
17 0-02 18 0-0001
20 20 21 £12-8C
23 18 24 0-569
26 1620 27 8-8
29 0-00175 30 13-2
32 0-804 33 0-08
35 0-0009 36 0-01
b 184 c 063
e 3
25 S [ — |
35 E s | 74| |
o
0-07 +‘ 01
b True c True
e False f True
h TFalse True
> C
> f
459 3 650
2745 6 1248
30368 9 28224



10 8568 11 46800 12 66281 6 Prime | Multiple | Factor of
13 57602 14 89516 15 97525 nambir s 16
. Number greater
page 10 Exercise 10 () thari & / ¢ 3
152 & &5 2 118 18 Odd number 5 3 1
535 6 22t20r22—
13 Even number 2 6 4
72312401232 818110 0r 182 7a 7 b 50 ¢ 1 d s
927 r 18 or 272 10 13 r 31 or 132} 8a 1,4,9, 16, 25, 36, 49, 64, 81, 100,
4 52 121, 144, 169, 196, 225
11 35 r6cn'35% 12 25r28(n'25%? 91,8,27, 64, 125
37 17 10a 25 b 27 ¢ 125
13 64 r 37 or 64— 14151 ¢.17 or 151—
64 18 1113
152961r150r2961%§ 12 (o)
page 10 Exercise 11 £)) ‘
1.£47-04 2 46 3 7592 B3O——19
4 15 with 20p change 5 8 1313+ 154+ 17+ 19 =64 =43
6 £14 million 7 £85 8 [£80-64 21 +23+25+27+29=125=53
9 £21600 10 54 31+33+35+37+39+41 =216=6>
1Ma 672 b 2795 c 3976 14 No, because for example 2 + 3 is an odd number.
12a 49 b 35 c 20 15a No b Yes ¢ No
13 a d Yes e Yes
End of year 1 2 3 4 5 16 8
No. of gerbils 40 | 120 | 360 | 1080 | 3240 | 17 2,5,7, 43, 61, 89
= 2 — 2 s 2
b 608 187=3+2 9=5+2 11=7+2
N IB=8+2 1B=7+2" 17=2134+2
page 13 Exercise 12 (1) 19=11+2® 21=13+2% 23=19+ 22
1 a 1,2,3,6 b 1,3,515 25=17+2% 27=23+22
€ 1,2,3,6,9,18 4 L% Gy
e 1,2,4,5,8,10,20, 40 20 No, for example when # = 4 and a = 2,
2+ 2,5,5,7, 11,13, 1719 a'—a=2*-2=16-2=14

3 Multiple answers. Two examples are
2+3=5and2+5=17

4 3,11,19,23,29,31,37,47,59, 61,67,73
5 a 2xXx2%x2%x3x5x5

page 15 Exercise 13 ()
1 a 2,4,6,8,10,12

5,10, 15, 20, 25, 30 c 10
b Sporyx ] 2 a 4,8,12,16
£ SXEEERIXIRTR L b 12,24, 36,48 ¢ 12
€ 2XBXIRBXGK I3 3 a 18 b 24 ¢ 70
i M d 12 e 10 f 63
F 2%2%85 X 7xT*%23

4 12 5 6



6a 6 b 11 C
d 6 e 12 f
7a 6 b 40

¢ Multiple answers e.g. 22, 33
d 5and2or10andl

8 15

921

T0a RT3 PRIEXNFTXRT
b 168 c 7

1Ma 22x32x5%x11
2x32x5%x11x13

b 990 c 22

page 17 Exercise 14 (|

1 i ii A=+15, B=x2,
C=-22, D==4
g e B0 44 . 22
= >—E-—E-{e-
10 —— 25 500 | 28
b 3 A > _E:,,;,i‘ C ‘ N
T | 62 oo 40
B
1 1
20 e 15 . 9] 9
d 727A‘ S2 55
2 i ii A=square, B=X3,
C =-10, ==+2
4 16 . 48 . 38
2 {E-EE
5 85 o B o Bh
" EEE
Cc 6 36 108 . 98
> —>—E—1—
d 8 64 oy 192 . 182
G - e C pram © v
3 A=Xx4, B = square root,
C =-=10, D = x(-2)
4 A =reciprocal, B = +1,
C = square, D==+3
5 A=43, B = cube,
G =52)5 D =+100

9
10

page 18 Exercise 15 (1)

Ta 4 b 6
e 21 f 20
2a 2 b 1
4 4
e 2 F 2
5 9
5 j 7
5 8
3a = b 2
4 9
43 -1 6_2 10
12 4’ 15 5° 45
2
5a ::i)l:£>l
3 12°2 1274
6a E:Q’g:_s_,l
6 12°3 12’4
Fo o T g L
2" 5° 10 12
102 .1 7
15’ 3’15
1Ma 2 =
3 5
a2 =1
4 4
b i 2% i 2=
3 5
v 1l Vv 7l
6 2
13a ~ b 2
5 2
a B s D
3 7
page 20 Exercise 16 (|
1 a 3 b 2
8 10
2 a E] b L
6 12
d 2 e 1E
20 20
7 7
1— h 3—
J 12 12
3a L b =
6 12
d L e 11
10 12
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6 d
18
2 d
5
4 h
5
2
97
5_30
6 36
b L
4
b 1
4
5 3
3 g =
6 )
= d
8
51
4
15
4
11
15
b3
12
1L
2
8
15
1
6
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4
=t 1 3 1
4 8 3
1 3 i 5
2 4 8 6
Y 3 | 1 | 1
8 8 2 14
g 9 23 | 8
5 20 40 15
5a 1 b 1
9 5
d .5 e 7
100
g L2 h £20
6a E b i
15 42
d 1l e 2
6 8
4 3
= h 2
g 15 14
7 Kateg Ligm =
4 2
8a B b g
3 1
d Z e 15
9L 102
4
e -
5
page 22 Exercise 17 (1)
1 a fxézé
1 2
2 a 8 b 6
9
d o e 5l
16 3
g 1 h 70
3 a i b 4l
12 2
d 2 e 1Z
16 8
g 12 h 8

11

oo |\

B |

| o
Ul W

4,4 — = b | S
‘L T i " i o i |
16~ | 16 || P s
( =-i\
S
e T e
= BB
e SR % 432 _,LT_’
5123cm
6a 1. b L ¢ 2 | 1=
3 3 12 3
e l f _1_ g i h 4=
10 10 25
71
5
88 b L ¢ 1l d 11
16 20 5 6
g 2= f — g <9 h 12
10 15 23 5
95
= 16
102=3 11 lﬁ 12 9
13a a=1,6=2 b a=1,b=5
€ a=16=18ora=5,b="17
" LKk
5 4 3
i 2 L 2
3 15 4 9
] 1 1 1
4 5 8 3
12 L | 3 1
4 10 16 6
15 144 ml
16a line3=2;linca=3l p - _L
16 1%
page 25 Exercise 18 ()
1C 2A 3C 4 C 5A
6 B 4G 8 A 9A 10 C
11 C 12 B 13¢ 14 B 15 A
16 C 17 A 18 C 19B 20 C
21 B 22 A 23 B 24 B 25 A



page 25 Exercise 19 {Q}TT;

1 £8000 2 (6
3 Approx. 20 minutes
4C 5 B 6 A 7 A
8a 8980 b 42 c 3584
d 58-8 e 03 f 262
9a 45 b 462 c 946-4
d 77-8 e 02 f 21
10 £5200 11 20 12 Yes, it is
13 Yes
14 Cost

200 X £2 + 40 = £10 so he is not correct.

15 50

page 28 Exercise 20 (1)

1 a 5600 b 600 C
d 100 e 11400 f
2 a 18 b 225 C
3 a 07 b 881 C
d 1-18 e 09 f
g 0-075 h 11726 i
j 667 k 03 |
4 a 27 b 189 C
d 036 e 17 f
g 004 h 800 i
j 81k 6:10 |
page 30 Exercise 21 (1)
Ta 2:7 b 3:5 c
2a 3:2 b 3:5 C
d 5:2 e 3:4 f
g 3:2:+4 h 3:2:5
3a 1:6 b 1:50 C
d 13095
4a 24:1 b 251 C
5. L157.L25 6 [36:/,84
7 £70: £28 8 [2-10:4L650

9 15kg : 75kg : 90kg
10 46 mins : 69 mins : 69 mins
11 £39 1253
13a 10apples b %

28200
200

0-726
8:22
20-2
0-0725

0-0416
9300

14a 18 b _3_
5

15 a o b 3:5
16 £200 173 :7 18 %x
196 20 £120
21 300g 22 625
page 31 Exercise 22
1 12:3km 2 4-71km
3 50cm 4 64cm
5 5-25cm
6 40m X 30m, 12cm?, 1200 m?
7 1m?, 6m?>
8 0-32km? (or 320000 m?)
9ai 14m ii 6m iii 4m
b 8m c 14m d 2cm
e 12m f 42m?

10 Belfast, Douglas, Carlisle, Liverpool,
Caernarvon, Dublin, Belfast; 772 km

1Ma lcm=1lkmorl:100000 b 5km

¢ 4km?

page 34 Exercise 23 (1)

1/£1-10 2 6 hours
3 6 days 4 2% litres
5 60 km 6110g
7 260 mins 8 2% weeks
9 6 men
10a 12 pens b 2100

page 34 Exercise 24
b 8 SF C

1 a 5SF 12 SF
d 62SF e [4 f £3-40
g [2-60 h £4-60

i k=2-5,8500SF
j  £10-5 million SF

6-15
2 5 9-8 euros
3 275 b 266 Ibs

4 18333,6417, £16-37 5 Hardware shop
6 3-5 litres



7 a Bank B b Bank A
8 6-4 litres red, 9-6 litres white
10a 7:3 b 3 litres

11 a 0-5 litres b i

1

page 36 Exercise 25 )

1-4 2-12 3 -11
4 -3 5 =5 6 4
i =5 8 -8 9 19
10 —17 11 —4 12 -5
13 —11 14 6 15 -4
16 6 17 0 18 —18
19 -3 20 -11 21 -12
22 4 234 24 0
25 -8 26 -3 27 3
28 —12 29 18 30 -5
31 -66 32 98
page 37 Exercise 26 )
1-8 2 -7 31
41 59 611
7 -8 8 42 94
10 15 11 -7 12 -9
13 -1 14 -7 150
16 11 17 —-14 18 0
19 17 203 21 -1
22 -3 23 12 24 -9
253 26 0 27 8
28 2
2 a T o 628l iz
3 | 2| 4 9 1
2 | 4| =
6 1 7 | 12| 4
=10 [ <15 | -9 | -4 | 12
b ) oL TR
5 2 7 1 12
2| s | o | 6] s
0 7 |12 6 | 17
6 | 9| -4 | -0 1J

9 16-7 litres

page 37 Exercise 27 ()

1T -6 2 —4 3 -15
5 -8 6 —15 7 —-24
9 12 10 —-18 11 -21
13 -60 14 21 15 48
17 -42 18 20 19 —42
21 —4 22 =3 23 3
25 4 26 —4 27 -4
29 -2 30 4 31 -16
33 —4 34 5 35 -10
37 16 38 -2 39 —4
41 64 42 -27 43 -600
45 2 46 36 47 -2
49 a 5 7 s > _{—
-5 | =20 | 15 0 10
2 8 -6 0 -4
10 40 | -30 0 -20
-1 -4 3 0 2
b o e
3 -6 15 -3 | 18
-3 6 -15 18
7 -14 | 35 -7 | -42
2 | -4 10 -2 | -12
Test 1
1T —-16 2 64 3 =15
5 15 6 18 7 3
9 11 10 —48 11 -7
13 6 14 -18 15 -10
17 -6 18 —-30 19 4
Test 2
1 -16 2 6 3 —13
5 -4 6 —4 7 =12
9 6 10 0 11 36
13 -7 14 10 15 6
17 -9 18 15 19 1

4

8
12
16
20
24
28
32
36
40
44
48

12
16
20

12
16
20

9
6

42
=20
=10
=18
0



Test 3
1 100 2 -20 3 -8 4 -7
5 —4 6 10 7 9 8 -10
9 7 10 35 11 -20 12 -6
13 -10 14 -7 15 —19 16 —1
17 -5 18 -13 19 0 20 8
Test4
15 22 3 -20 4 4
5 —% 6 -5 71 8 2
9 6 10 12 11 0 12 -8
13 1 14 -1000 15 -1
page 39 Exercise 28
16 7 3
362+ 72+422=43%102+112+110>=111°
4 400 5 200g 6 128cm?
y S 8 5
66
9 a 5 [4] b 7
0 X X
R 4 6
6
c 5 [2]
x
1[0] 4
10 a % b a=2,b= 8 orvice versa
page 40 Exercise 29 :
\ PEIGF Foqte [ e
3 4 5
1 1 3 i
2 3 8 10
1 1 - J
4 6 16 20
2 a 3 2
5 15 10 25

2 a 66667%= 4444488889

b 44444448888889 c 666666607

3a a=100,b6=1 is one solution.
b a =100, 5 = 2 is one solution.
4 47 — prime, 26 — 2 X 13,
40 52 X 2 X 2 X 5,

25 55X%X5, 63 >3x3x7, 71— prime
55x7x13x13x%x71 6 1
7 36, 49, 64
8a x=1 b x=15
9 50
10 (e) 106

page 41 Exercise 30 (

1 L7055 2 10

3 ji*=121, 111%=123d1, 1i11*=12343
Predict  11111% = 123454321
and1111112% = 12345654321

4 (1)——{3) isoneanswer.

—=06
5 a 66666 b 82

T . s |
. '8 "1 "% |

c 455551

. .
3 17| 1

7 500 8 5 and 28;32

9 (1+2)X3+(Ax%X5)+6+((7%x8)+9
is a possible answer.

page 42 Exercise 31 ()

1 a 4 b 5
2 a
3 -4 1
-2 0 2
- 4 3
3 x=57°or 54° 4 216cm’
B L,L,L p A
994” 949 499 94



5 a £6576

bi 8 ii 99

7 8

page 43 Exercise 32

' [os] - o 2 [52] - 18| 34
+ [ - Jj;ﬁ |
35| x | 10 ’4c2;<5—».21
4| = o1 LIl o 8 i

5 07 x\3os—»;21‘ 4 11 x[-6[=[72
- d K
| 10/ ‘19—>‘291 4|+ 7|11
(b' o 7 1
TH T [T
7\—\49’—.§-42 3| + | 1 |~ |-2

: :sj 21 g ;:;‘__2' S — |20
B B i a
— . - Tl Tls1]
_2‘ 8‘—{6‘ ‘3 ol 5 \l
'HTEE AR
— o B 9+ 21— -12
16| ~ | 2 |=> 1155‘ —1 1

page 43 Test yourself

1Ta 7hrs 10 mins b £378
¢ 80 sandwiches

2a 6 b 2*x3x5

3 Blackcurrant: 7g/100 ml; Fizzy orange:
8:5g/100 ml. Kelly drinks more sugar.

It converts to 0-3.

4a 6>
12
b i L i
3
5 No. Car cost is approx £24 fuel.
6 100 T £3500
8a -3 b -12
d 16 e -2
9 b Gk
a 4510 +§, —3
10a i 2°x3ii 12

c -3

f -4
1

b 5—-

®

o

NUMID¢

page 47 Exercise 1 ()

Ta 025 b 04 ¢ 0:375
d 0416 e 0-16 f 0285714
2a l b i C i
5 20 25
d ! e 1L f L
8 20 1000
3a 25% b 10% c 72%
d 7-5% e 2% f 33%%
4 i 5 058 6 142
7 0-65 8 0:32 9 0-07
10 0-69 11 40%
12 Fraction Decimal Percentage
a Z 0-75 75%
1
b = 0-2 20%
5
1
C ég 0-64 64%
d 1_ A O 0,
1000 0-001 1%
i A 2()
@ 50 0-02 ()
1 1,
13 0-07,0-7,0-77, 0-7
2 9" 11 8
b s Tiby
15A 0-04 B —0-42 C %
i 7
D —-0-42 E —
. 15

16 45%, L, 0-6 17 4%, © 0-38
2 16

18 1%, 0-111, 19.03,32%, 1

20 No 21 95-3% (1 dp)

22 a 58'9% (1 dp) b 55-:0% (1 dp)

23 Prices will still rise but at a slower rate,
so Pete is not correct.



24 r =

25 a

OIN o
o
ol

99

page 49 Exercise 2 ()

1£12 218
43 5 £2:40
7 [45 8 £72
10 £9-60 11 $42
13 8kg 14 12kg
16 45m 17 40 km
19 4-94kg 20 60g
page 49 Exercise 3 L
1 £0-28 2 [1-16
4 £2-90 5 [3:57
7 £0-93 8 £37-03
10 £0-38 11 £0-79
13 £13-40 14 £50
16 £11:06 17 £1-23
19 £11-25 20 £22-71
page 50 Exercise 4 ({1
1 £63 2 £736
4 £104 5 £1960
7 £132 8 4575
10 £42 11 £12:03
13 £7-35 14 [7-01
16 £16-92 17 £31-87
19 £8-88 20 £14-14
page 50 Exercise 5 "‘
1 a 15 b 900kg
d 125 people
2 [32
3 a 88500 b 77880
4 52-8kg
5 a 053 b 003
d 1-22
6 a [1-02 b £2158

d £0-53

29

541
999

3 £10

6 £24
9 [£244
12 $88
15 272¢
18 $710
21 £204

3 £1-22

6 £0-45

9 £16:97
12 £1-60
15 £2:94
18 £4-40
21 £9-19

3 L7755
6 £792
9 £110-30

12 £9-49
15 £12-34
18 £9-02

(o]

$2-80

0-085

£2:22

7 £253-86 8 £26182 9 [8425-6
10 £74-59 11 £6825

12 Tablet £201-40 House £166 500 Boat £27¢
Tree £199-50 Phone £55-25

13 325 14 £6-30

15a 256¢ b 72p ¢ ldcm
d 30 minutes e 14-4 seconds

16a 1-08xP x0-9

b 15% increase, 6% increase
c 125%x QX095

page 53 Exercise 6 u‘

18% 2 10% 3 259
4 2% 5 4% 6 259
7 20% 8 50% 9 159
10 80% 11 25% 12 209
13 12:5% 14 33%% 15 80°
16 5% 17 6% 18 20%
19 5% 20 2:5%
page 53 Exercise 7 ()
Ta 25% profit b 25% profit
¢ 10% loss d 20% profit
e 30% profit f 7-5% profit
2 28% 3 44-4% (1 dp)
4 46.9% 5 12%
6 53% 7 44% 8 27-05¢
9 20% 10 14:3% (1 dp)
11 21%
12a 25000 b 76:3% (1 dp)

page 55 Exercise 8 _

1 £6200 2 £25500
3a £50 b £200 c [54
d £150 e £2400
4 210000 5 85kg
6 8cm X 10cm 7 200
8 £62-67 9 400 kg 10 350¢g
11 29000 12 500cm 13 £500

14 £480000000



| page 56 Exercise 9 &

Ta £2200 b £2420 c £2662
2a /£5600 b £7024-64
3 £13 108 (to nearest £)
4a [3646519 b £3828845
5a £85500 b [81225
6a £18350 b £730
c £1079500
7 £4913 8 No 9 8 years
10 11 years 11 13 years
12 £20,000 at 12% produces more
13 a
x| 1 2 3 4 5 6 Vi 8 9 [ 10
y |1-08|1-17(1-26|1-36{1-47|1-59|1.71|1-85|2.00|2-16
1-84-
o
152
b x=9 ¢ 9 years
page 58 Exercise 10 ()
1 a £610 b £6-40 c £4-70
£116 e [129:30 f £0-04
2 a 2-5h b 4-25h ¢ 3-75h
d 0-1h e 0-2h f 0-25h
g 0-283h h 1-13h i 256h
3 a 2475h b 22-75h ¢ 2:9h
d 2:75h e 2:5h f 1-75h
page 59 Exercise 11 w
122 23 355
412 50 63
79 8 12 918
10 70 11 4 12 70
13 6 14 250 1597
16 2 17%. 18 11

198 20 101
2

page 59 Exercise 12 ()

142
453

705
10 2-1
13 99
16 0-6
19 7-4
22 117
25130
28 3-4

2159

54-0

856
11 14-1
14 9-1
17 23-0
20 5-5
23 109
26 49
29 24

page 61 Exercise 13 ()

13-041

4 47-98

7 0-3658
10 0-6537
13 0-7195
16 2:043

2 1460
5 1306
8 37-54

11 0-037 16

14 3-598
17 0-3798

page 62 Exercise 14 (1)

110-18

4 0-8264

7 10-87
10 0-7392
13 5-836
16 5540
19 57-19
22 9-097
25 2-367
28 3-151
31 8:482
34 6767
37 25-42
40 0-2194
43 —0-7526
46 3-003

2 -0-06111

5 2717
8 7-425
11 1135
14 86-39
17 14-76
20 19-90

23 0-08280

26 1416
29 149-9
32 7521
35 5-964
38 2:724

41 0-0004659

44 2-454

47 0-:006562

306
6 12-7
9 14-0
12 1:2
15 95
18 11-4
21 115
24 19
27 18-8
30 29

3 0-03083

6 04771

9 8-000
12 34-31
15 0-2445
18 0:7683

3 1-858

6 4-840

9 13-49
12 1333
15 10-23
18 8-502
21 6-578
24 1855
27 7-261
30 74 020
33 1-226
36 15-45
39 4-366
42 0-3934
45 40000
48 0-1330



page 63 Exercise 15 _

1 U 3 i
15 6
g3 g
6 16
g9 19 101
20 6
13 22 14 21
6 6
1747 18 6
8
9 1
21 a 320 b 3g
e 2 f X
T 18

|

page 64 Exercise 16 (|

1 a 509cm?

page 64 Exercise 17

14 % 10°
37 %10
524 x 10
7 46 x 10*
99 x 10’
11 7%10°
13 35 x 107
15 55 X 107
17 5-64 X 10°
19167 x 1024 ¢
21 51 x 108km?
23 6-023 x 10%
25 [£3-6 x 10°
27 13
29a 8x 10
c 45x107
e 55% 107
g 3x10*
30a 23000
c 560
0-0022
0-6
3140000

- m o

b 507cm?

310 423
21 30
- g 19
28 30
e 2=
9 44
1552 16302
8 12
3
19 82 20 4
4
C 1_1_ d §
14 40
2 5x 107
4 6 %10
6 3-8 x 10?
8 46 x 10
10 256 x 10>
124 x 1074
14 4-21 x 107!
161 % 107
18 1-9 x 107
20 2:17 x 108

22 25 % 10 em
24 3 x 10'%cm/s
26 c¢,a,b

28 16

b % % 10"

d 64 x10°
4% 10°

4% 10
0-03
800000
900000000
7000

T -.o o >

65 x 10°
c 354 x10°
e T%10°

6 x 10°

¢ 4-5x10°%

b 2% %10
d 28x%x102
f 707 % 10%
b 1-1%10"
d 85x%x10°

e 6 x 10" (if an English billion)

f 5x107"!

page 66 Exercise 18
11:5 % 10”
32:8x 1072
52%10°
7 9% 104
935 x 10"

118 x 10°

13 4-9 x 10"

15 1-5 x 10°

17 1-68 x 10%3

19 9-9 x 107

2172 x 107

23 1:2.% 167

25 1-1 x 10'° days

2 3x10°

4 7% 1677
64x10°

8 6:6x10°
101 %10
12 7-4 X 1077
14 4-4 x 10'?
16 2 x 107

18 4-25 x 10"
20 625 x 107'°
22 6-82 x 1077
245 %107

26 13 x 10*m

27 a Europe 6-50 X 102 people/m?,
Asia 6-80 x 1072 people/m?®

b Asia
28 5-57 x 10°

30 3000 secs or 50 mins

N L=6%10"

33 a
b 1-44 x 10%km

34a 6x 10"

9-5 x 10%km (1 dp)

c 634 x 10°! years.

page 69 Exercise 19

1T a 12 b
d 12 S
g 16 h

2 a 8 b
d -1 e
g 25 h

1
4
24
12

(O] I

29 2:4528 X 10" km

3227 x 10°kg

b 20-5 seconds



B a3 b 7 & -8 y ) 8 -81 94
d 27 e 2 F =2 10 22 11 14 125
g - h 2 131 145 15 4
T L T, 16 —6% 17 54 18 25
s 194 20 312 21 45
| 3 | { 1 2 0
. Rt 2222 23 14 24 -36
RN 253 26 1 27 901
"2 | o e "2 | 28 30 29 5 30 7%
I 8
ekl EAE 31 -7 L 341
13 3
34 =2
page 70 Exercise 20 (| 36
i 7 213 313
425 51 &1 page 72 Exercise 23 (1) ("))
- 8 -4 it 121 2 a 54cm® b 63m?
e 110 1224 3T=162(2dp) 4 A =3959 (1 dp)
13 -7 142 15 -3 3 (650 e
16 -8 17 —30 18 16 7E=9x102 8 105 9 800
19 -10 20 0 217 10a 1245km/h (4sf) b 4-8°C (1 dp)
22 -6 23 -2 24 -7 ¢ 1008km/h
25 5 26 3 27 4 MMa A=ab+ac—d?® b 30
28 -8 29 -2 30 2 12a S=r-p+gq b S=41
310 32 4 33-4
34 3 35 9 36 4 page 73 Exercise 24 ()
10-85m 2 2400m 3 63cm
page 70 Exercise 21 (1) 4025m 5 0-7cm & 20
E? 227 34 7 1200m 8 2m? 9 580m
§° ¥.30 618 10 0-815m 11 0-65km
‘ ! =5 & 12 125000cm® 13 5000¢g 14 4200¢g
108 117 12 15
. 145 5 15 6400¢g 16 3000¢ 17 800g
. i .05 5.5 18 0-4kg 19 2000 kg 20 0-25kg
B - 20 1% 215 21 500kg 22 620kg 23 0:007t
22 16 23 84 24 17 24 1-5kg 25 0-81 26 2000ml
25 ¢ 26 0 27 25 27 4500ml 28 6000ml 29 3000cm’
28 5 30 20001 3155001
- 32500000cm® 33 0-001m°
page 71 Exercise 22 (1) 34a km b mlor!/ c g
T -20 2 16 3 42 d mm e torkg f m>

4 4 5 90 6 -160



page 74 Exercise 25 (1)

1180cm 245] 3 10kg

4 8-8 pounds 5 5 miles 6 05kg

7 20 miles 8 135cm 9 30kg
10 17-5 pints 11 25 miles

12 1750 pints
14 % miles (or 0-3125 miles)

13 6:6 pounds

15 200 gallons 16 5000 miles

17 50 mph 18 The market

19 A one pound coin has a mass of about 10g.
20 The width of the class room is about 7 m.
21 A can of lemonade contains about 500 ml.

22 The distance from London to Birmington
is about 100 miles.

23 The thickness of a one pound coin is
about 3 mm.

24 a 3kg b 15/ ¢ 3 pounds

page 76 Exercise 26 (1)

1a 2-;— hours b 3 hours 7% mins

c 75 seconds d 4 hours
2 45m/s
3a 75km/h b 14 mph ¢ 50m/s
4a 120km b 30 miles
¢ 4500m d 50400m
5a 3 hours 7% minutes
b 76-8 km/h
6 a 4 hours 27 mins b 23-6km/h (1 dp)
7a 6-67m/s (2 dp) b 633m/s
¢ 123-19 secs (2 dp)
8 1230-8km/h (1 dp) 9 3 hours

10 100 seconds 11 1-5 minutes

12 600m 13 53-3 secs (1 dp)
14 5cm/sec 15 1 minute
16 120 mph

page 78 Exercise 27 (7))
1 10g/cm? 2 240g
4 0-6kg 5 250 people/km?

3 35m’

6 a 6000 people/km®? b 5-58 x 10!°
7 1000kg 8 3000kg/m’
9 0-8g/cm’
10a 20m/s b 108km/h
c 12cm/s d 90m/s
page 80 Exercise 28 ".'.;i}_‘f
1195-5cm 2 36'5kg
3 3:25kg 4 95-55m
5 28-65 seconds
6 Measurement Half | Lower | Upper
unit | bound | bound
a Temperature in a
fridge = 2 °C to 05°6 | 1:59€ | 2:5°G
the nearest degree
b Mass of an acorn
= 3ko 1dp 0:05g | 2:25g | 2:35¢
C Length of
telephone cable = | 0-5m | 63-5m | 64-5m
64 m to nearest m
d Time taken to run
100m = 13-6s1t0 0:05s | 13-55s | 13-65s
nearest 0-1s
7B 8 175gand 185g 9 2650m
10a No b lcm
1Ma 165<m<175 b 255-5<d< 2565

C 2:35<e<245 d
e 2:035<59<2:045 f
g 8135<T<8145 h
i 0:65<m<075 j

0-335 <m < 0-345
11-:95<x<12-05
0:25<M <035
51500 <n < 52500

12 No, as the card could be 11-549 cm long and
the envelope only 11-5 cm long.

page 83 Exercise 29 ,:
1T a 7-5cm, 85cm, 10-5cm
2 4675 cm?

3 a 7 b 5
d 4 e 2
g 2 h 24

b 265cm

c 10
f 5



4 250cm 5 47-5m?

7a 13cm b 1l1cm
d 12-5cm

8a 105 b 43

Pa 11 b 1

10 56 cm?

12 17-20m/s (2 dp)
13 3:30 (2 dp) 2-87 (2 dp)

oage 85 Exercise 30 @

(o

11 55-71 (2 dp)

la €26:60 b $114-80 ¢

d ¥270 e $4-10 f
2a (37594 b £152439 ¢
d £67669 e [49 f
3 £3-84

4 Britain £15 000 France £15632 USA £15 172

5 3-25 Swiss francs to the £

6 20 7 a 256
8468x10° 9 a 2
19

10 £10485-76

oage 86 Exercise 31 ()
1 a 1-25m/min

77-5% (1 dp) 3
a 35 pints b
43-5mm

R b
*[5]=]1]

BiK
-] 4[]

7 210kg

8a 1045 b
B 221

10a £909 (nearest £)

J

200 X 5 = 1000 litres
1000 x £1 = £1000

oage 87 Exercise 32 ) )
1 a 0:0018km/h
B n=12

18:0375m?

3cm

0-6

3400 Rand
€1-20
£155-29
£0-47

b 65536

b 1
6

2-:08 cm/sec (2 dp)
225 mm
5-14 litres (2 dp)

12

51 mins

b 8400 + 40 = 210 gallons

b 1-8x 10 3km/h
3 £6:36 x 1010

4a [9-79 b £32
c £44-20 d [45
5a 323¢g b 23
c 121p d 29
6 6m 7 190ml
8 400 9 18:52
10a 8-9m/s (1 dp) b 769-5 mph
11 é 1287 13 77
page 88 Test yourself
132%
2a £190800 b £350000
3 24 students
4119 5 £8400 6 %
7a 1-8x10° b 5x107°
8a 2122226697 b 2-12
9a 9476841579 b 9-48
10a 12 b 500
11 12-7g 12 28.5 cm/s
13i 200.5 cm ii 201.5 cm
14 17 15 8-1 secs (2 sf)
16 a 125000

b 2340 people/km (3 sf)

3 Algebra 1
page 91 Exercise 1 o
1a 2&—8 b (x+4)?2 ¢ 2("3"5)
d 7x+n e 4h—1t f 2(x+y)
2a 2a+b b n’-n c (x+2)2
3
d w-x? e BFP ¢ [34_pyp
a
3a 8wkg b nwkg
- F e 5 Epence 6 ng
3 n n
7,{,% 8 y+ n+ 6 years old
9 L(n+nw
10 a % metres b % metres
1 1007 12 1007 pence

X Xt 1



page 92 Exercise 2 )

15x+8
37x+4
5 Tk 7
712x-6
92x-5
11 13a+3b-1
133p—-2¢-8
15 2a + 1
17 5x — 4y + 4=
19 4a+5b-9
21a 3x*+1
C X —Tx+ 4x?
22 Band D
24 3x> + 6x+ 5
26 3x* + x + 12
28 2x? —x
30 3x2 - 2x-2
3212 +x
34 3ab - 3b
36 4ab—2a° + 2a
38 11 + % + x°
40 p* - ¢

page 94 Exercise 3 o

1 True
3 True

29x+5

4 7x+4

6 8x+ 12
82x+5
10 2x -5

12 10m +3n+ 8
14 25— 71+ 14
16 x+y+ 7z
18 5k — 4m

20 a—4x—5e¢
b 2a+ 5ab

d 4a°-7a

23 x°+3x+ 3
25 2x% + 6x— 7
27 2x* +x+ 3
29 x2 —4x -2
31 4% + 5% + x
332 -6y + 5)°
35 2cd - 2dP
37 2x° + 5x°
39 3xy

2 False unless n = l%
4 True

5 False unless 7 = 0 or i\/—3—

6 True
8 True

7 False unless m = n

9 False unless 7 = 0 or i\/§

10 False unless 7 = 0 or #

11 False unless ¢ = 1%

13 True
15 True
17 True

19a n+n4n-2n

C 3n+3,n+n

12 True

14 False unless n = +2
16 False unless 7 = 0
18 False unless 7 =0 or 1

2
b nxn ,nxnxn

d 4+n

e Multiple answers e.g. 2 X 1 X n

20 a

e

f

213
24 n

=

~
~

=

=

n

~
~

27 2mn

30 a°
331

36 n

A (B> on-7
-3 —F0]>8n + 10
-~ — - + 3
2l
-

B -

’ig] >3(2n+3

221 23 »
2520+ b+¢ 26 2
28 n? 29 3
31 #n 32 3:— 30~
344n+ 2 352n =%
57 = 38 3aé

a

page 95 Exercise 4 0

1 a 6x b 15a c -10z
d 1000a e 2x° f 4x°
g 2x° h 207

2 a 4x+2 b 10x+15 ¢ &*-3a
d 2#°+2n e —4x-6 f 2x>+2
g 3a+6 h pg-p? i ab+a
j 20°-2b k 22°+4n | 6x°+09

3 A=G,B=D,C=E,F=H

4 a 6ab b 3x* c 2xy
d 10pg e 15xy f 18xX°
g 24q! h 24% i 3x7°
j 5cd k % I 2x%7°
m 34° n 10x% o —6a°
P 24%

5 6x*+ 12x cm?

6 a 7x+10 b 8x+2 c 5a-3
d 1la+17 e 8a-10 8r+4
g x+4 h x+6

7 a /[=2x-2 b I=x-1 C I=x+2
d I=%x-3 e [=x+3 f [=x+°

8 a 2x2+4x+6 b 2x>+2x+5
¢ 3a°+6a-4 d 592 +4y-3
e 5x°+ 2x f a°+2q



page 97 Exercise 5 eo

1%+ 4x+3
3 ¥ +9y+20
5x%+3x-10
T a%— 2035
9x’-9

11 2x2 - 5x-3
132y -y-3
15x° + 8x + 16
17 X*—4x + 4
19 2x% + 6x + 5
215x>+8x+ 5
23 10x-5

2x°+5x+6
4°>+x-12

6 x>—5x+6
8:+7z-18
10 2% - 121

12 3x2 - 2x -8
14 49y° - |

16 x* + 4x + 4
18 4x° + 4x + 1
20 2x% + 2x + 13
22 2y — 14y + 25
24 8x+ 8

25a 4x(x+5) = 4x* + 20x
b 2x+5)2=4x24+20x+25 ¢ 25
26x3+5x2+6x+x2+5x+6=x3+6x2+11x+6

27 a
€ X®>+5x2+2x—8

263 —x*—32x+ 16 f

g ¥ +3x°-4
i P+xlox-1
k x®-3x2+3x—1

7 3x(x—17)

9 3¢(2c-17)
11 7y(8 - 3y)
13 x(x + y + 32)
15 ab(3a + 2b)
17 2a(3a + 2b + ¢)
19 2k(x + 3y + 232)
21 x(7x + 1)
23 p(p—-2)
25 4(1 - 2x?%)
27 n(4r + h)

©+6x2+ 11x+6 b

x>+ 8% + 19x + 12
d 2x°+3x%—18x— 27
9%% —x+ 18x2 -2
h 223 - x> —4x+3

j 2 +3x%+3x+1

Yes. n = 10, 11, 21, 22 etc.

2 x(x—6)

4 y(y+8)

6 2y(3y - 2)

8 2a(8 - a)
10 3x(5 — 3x)
12 x(a + b + 2¢)
14 y(x® + 9% + 2%)
16 xy(x + y)
18 m(a + 2b + m)
20 a(x* + vy + 2b)
22 4y(y—1)
24 2a(3a + 1)
26 5x(1 - 2x?)
28 mr(r + 2)

29 r(3r + h)
31 xk(x + k)

33 be(a - 3b)
35 ab(a® + b?)
37 2xy(3y — 2x)

38 3ab(b* - a®) = 3ab(b - a)(b + a)

30 x(3y + 2)
32 ab(a® + 2b)
34 ge(2a - 5e)
36 x%y(x + )

39 a’b(2a + 5b) 40 ax*(y - 22)

41 2ab(x + b + a) 42 yx(a + x°> - 2yx)
43a 2x+ 8y b 10a-2x
page 99 Exercise 7 o 9

1

Equation Expression Identity Formula

Tx+11=x-9|7y+ 10 xX(x+1)=xa2+x V'=1IR
X—Tx=0 ¥=3x+10 [ (x+1)°=+2x+ 1 | 4 = 2

2 a w=5bh=1
C = 156=6;,c=9
3 a= b= ¢c= d=

page 100 Exercise 8 0

b a=5,b=11
d a=2,b=5=1

13 2 17 3 14
57 67 73
94 10 0 11 31
13 10 14 8 158
175 18 3 19 2
23 220 232
25% 26 7 27 200
29 0 301
8
page 101 Exercise9o
18 29 37
g i 6 10 7Tk
3 2
9 _11 101 iy 22
2 3 100
13 1000 141 15
1000
17 -5 18 1% 19 1

416
813
12 8
16 3
20 4
24 1

28 7

410
8 -1

120

16 -7

20 2




21 -5

251

29 102
3

page 102 Exercise 10 o

135
1
533
]

10
1320

1
17 25

page 103 Exercise 11 9

-1t
2

2
51-=
3

293
2635
2

30 1-1

2 130

6k
2

1
'IO—IZ
14 18

1811
3

22

66
10 4
14 3

18 1

i O
2

27 2

31 -1

314
745

11 10

15 28

B

1118
15 22
4

19 4

page 103 Exercise 12 9 9

11
3
5, A
11
92

135
o
8

2112
7/

page 104 Exercise 13 9

1 3

21

5
6 -2
10 3
14 -4
18 -1

23
4

617
3

10 31
3

3 12

3
7 -7
112
15 4
191

24 2
28 -1

322

20 11

123

201

page 105 Exercise 1‘4 9

1 3%cm 2 2cm
391,92, 93 4 21,22, 23, 24
5 57, 59, 61 6 506, 508, 510
7 12% 8 x = 20°

9 27%, 18% 10 20°, 60°, 100°

11 5,15,8 12 5cm

13 Paul 72% ke, Jobn 64% ke, David 59% ke
14 7

15a (4+2x)(3+2x)— 12 = 4x* + 14x

b 14 + 8xm C -

4

page 107 Exercise 15 9

_ - °
'Ix—s 2 53\30r563 3 210
4 26, 58 5 2000m 6 Bkm
7 21 8 23 9 3600
10 26 cm
page 108 Exercise16e

F o 2.3 34 42

4 3

543 611 7 -% 80

91 10 4% 117 12 10

13 4 14 5

page 109 Exercise 17 9
1T 5cm X 15¢m

2 a 26cm, 13cm b 16cm, 8cm
32cm, 16 cm d 9cm, 4-5cm
6-5cm, 3:25cm

19cm, 18cm b 6:5cm,55cm

w
A O O N

87cm, 7-7cm

page 111 Exercise 18 Q 0

1T a 95cm b 7-6cm
2 a 34 b 46 c 67
3 a 17 b 3-0 c 61



4a 51 b 38 c 40 d 33
58 1cm 6 3-58cm

7a 32 b 27 c 36 8 215
9a 3cm® b x(x+3)-6 c x=38
Ra x-1 b #2-x=1,x=162

1163 12 385

13a 2x/1-x* b 071 14b 15
page 114 Exercise19°

1 330 2 3-41 3162 4 130
5 4-56 6 2-46 7132 8 620
9 147 10 7-74m 11 5-6cm

page 116 Exercise 20 o

lTw=b+4 2 w=2b+6 3 w=2b-12
4a ¢ = b m=2t+1
1 3
2 5
3 7
4 9
S [ m 6 s=¢+2
1 5
2 8
3 11
4 14
m=3t+2
7a p=5n-2 b k=Tn+3 ¢ w=2n+11
8m=8c+4

h=4n-3 ¢ k=3n+5
e=3n+11¢c e=15t+5
R = 400N + 5000

9a y=3n+1 b
10a r=2n+4 b
11a £7800 b
12 n°—n

page 120 Exercise 21 o

1 a 10n b 5xn c n+2 d 2n+1
e 30n f 6n—-1 g 3n-2

2 a 10-520—23 n—2n—->2n+3
b 20— 60— 61 n—3n—3n+1

3 a n | 5n | Term b i 51
1 5 6 ii 5n+1
2 10 11
3 15 16
4 20 21
5 25 26
n 5n | 5n+ 1

4b A31n-2 B4n+2 C77n-2

5a 80 b 76 c 8n d 8n-4
6a 6m+2 b 6n-1
7a 10—-510x11—110
n—o>nn+1)>n’+n
b 10-102+1— 101
n—o-n’+1—-n+1
872 +4
9a 102 b #
10a 10x 11 b n(n+1)
Ma 28 b "
11 n+1
12 a 1(5)2 b n—sz
13a 10x 12 b nn+2)
page 123 Exercise 22 Q
1 a 22 b 39 c 73
d 19 e 106 f 218
2 a 35mn%-1, 899 b 38,n?+2, 902
¢ 752n*+3,1803 d 107, 3n% -1, 2699
e 68,2n%—4,179% f 110,3n%+ 2, 2702
3 x*+x
4 b 120 c 861
5 a #”’+2n+5,125 b n’+4n+ 1,141
€ 2t +m+3,213 d 20%—3n+8, 176
e 3”°-2n+1,281 f n?—n-3,87
8 4 +n-2,408 h 202+ 0.5n—-1,204
6 a 2n°+2n,312 b »*+ 3n, 180
c n*+n-1,155



The second differences have a constant
value of 2.

b The second differences are successive
multiples of 6. The third differences have a
constant value of 2.

¢ The second and third differences are all
powers of 2.

d The differences are double the previous
differences. For example, the third
differences are double the second
differences.

e The differences follow the pattern of the
Fibonacci numbers but with different
starting values.

page 126 Exercise 23 Q

1 15.21,28
2 b 64,225 c z=199
d Double, take away 1 e @

3 a 4%2-2° b 8-7%0r4*>-1°
¢ notl,2,4,6,10, 14, 18.
4 Option 1: £664.30, Option 2: £520.
5 a 1:;1,2,3:5:8,13
b Add two previous numbers together
F8 =F2 + F1
Fo6 e 21,34
6th generation: F, M, F, K, M, F, M, F
7th generation: F, M, , F, M, F, M, E
M,F,F; M
1, 1, 2, 3, 5, 8, 13. Fibonacci numbers
21, 34

(<)}
[ I - M}

F,

"

o

page 128 Exercise 24 0

1T a yes,3 b yes, 10 cC no
d yes,—6 e no f no
2 a 19 b 75 € 52
d 37 e —23 f —-2:5
3 a 23 b 11 c 11
d 14 e 10 f 33
4 [15 [£18 [21 f24 10 weeks
5 172 litres 6 10 weeks

The first differences give the odd numbers.

page 130 Exercise 25 o 0

1 a yes, 2 b yes,3 c yes,>
d yes, 1-5 e no f yes, J2
2 a 512 b 19683 c 32768
d 768 e 4042 = f 81
3 a 6 b 6 c 7
d 8 e 7 f o
4 a 4+8+16+ 32+ 64
b 5+5J2+10+ 1042 + 20
c 10+ 103 + 30 + 30,3 + 90
d 7+ 7\7 + 49 + 497 + 343
5 3 b 4 C 3 +3+3
6 £520 [£540-80 £562-43 £584-93
7 2,488
8 6 weeks No, the times become too long.

page 131 Exercise 26 o

1T 8| o | 1| 23| a| 5| 68

Y 3 5 7 9 | 11| 13| 15
2 X 0 1 2
Y| -1 1 3 5 9







10T 20 4 1A o [ 1 [2] 5
7 IERERE c | 60 | 105 150 | 195

150 s | 0o | 80 | 160

£C,
1100 A
1000
900 —---
800 -
700 —--
600
500 -
400 -
300 -
200 :
100 A%+t

km/h
a £190 b 158 km/h
page 134 Exercise 27 0 O
1 a 4,3 b 14,12 c 21;,%£2
2 a 1,3 b 7,1 ¢ 5.2
3 a x;4 b 2(x+3)
Y
13| x 0| 50| 100| 150 | 200 | 250 | 300 c 317 d Jx+2
C 35 45 55 65 75 85 95
e J(x+2) f (2) -1
4 a 23,21 b 439,93
€ *5 d 2
] 5 a x*—-2x+2 b «x?
) c x*+2x2+2 d x-2
i e 1
. = 6 a 2(c)=50-¢24
50 100 150 200 250 300 b The distance travelled when you get £14
tnilels change from a £50 note.
a 180 miles b C=2+35



page 136 Exercise 28 G

1

a (4,10) b (6,7)
¢ (1.3 d (1,3)

a 5 b 13

c V74

A(0,12) B (6, 0)

a (3,6) b 180 or 6+/5
(4a, a)

page 137 Exercise 29 9 e

1

7
8

15 4 5 & 1,
59" 3 5' 6
a 3 b 3
2
c 4 d 5
a=3l
2
a Atd b -4 c 1L
2m — 3 2
a land-1,1land-2,3and _1
2 3
b -1 ¢ ]

1 2 1

Missing numbers are 5, e an

el

3 5

page 140 Exercise 30 9

1

a

A
3

d the same

1 b 3 YA
/
7 %
1 b -2 J’A}

rY

VA

BN
N\~

4 a
YA
J
5 a 3
yjr
4,_
>
/ X
6 a 1
2
YA

IA

¥

1



L2

13a -2
{

YA

X

0

R

YA

8 a

.

14a -3

=

IA

A\

Rt

— |

15a

b2

JA

10a -1

R

YA

6

1MTa -2

h 2

Ra

YA
6

17a 4

2

12a -1

YA

O

IA




18a 2 b —4
2
YA
%
—4
19a 10 b 0
IA
G
20a 0 b 4
YA
4
%

21 A:y=3x—4 22C:y=§x—2

B:y=x+2 D:y=-2x+4
23a Fand G;Cand D

b Band H; 4 and E c I gradient = 2
24a A(0,-8); B(4,0) -intercept = 3

b 2 € y=2x-8 Estimate m =2, ¢ = 3
page 141 Exercise 31 9 page 144 Exercise 32 e

= + = =

P y=3x+7 2y=2x-9 1 a 2, 0, 36 units squared
3 y=—x+5 4 y=2x—-1 2 )
- 6y= x+7 b 2,-1, 40 units squared
- y=%x—3 8y=2x—3 2 a ;,-%,ZSunitssquared
P yv=3x-11 10y=—x+5 b —%,0,29 units squared



3a
b
C
d
4 a
5a
6a

7 a
8a

9 22 units squared

600 units squared, 50

675 units squared, 55

900 units squared, 75

800 units squared, 70

60 units squared, 15°

2 b 4

3 b -5 C

2
2 P 5
i 4 ii 8

1#5

10 7-47

¢ gradient tends to O

11 b 385 c less

page 149 Exercise 33 9
1 a 8 degrees/min

2 a 7-5 degrees/min

(o]

—0-5 degrees/min

1Y)

—5 amps/s

NN
Y]

3% degrees/min

o

1 3% degrees/min

10 degrees/min

o N

—8% degrees/min

(%}
o

7-5m/s
5-7m/s (1dp)

Q.

b 3-5m/s

b 3m?hr ¢
b 0

—10kg/s

b 4-5amps/s ¢ 0

c 6m/s

page 153 Exercise 34 0 9 9

40 km

15 minutes

i 11-:00 ii
i 40km/h ii
45 mins

60 km/h
57-1km/h (1 dp)
09:00

40 km/h

80 km/h

N
D A B O A D O O N D

B
)

I%m/s2

vi
V)

600m
600m

(=)}
]

b 225m C
b 387

b 60km

York and Scarborough

13-45
60 km/h

iii 100 km/h
b 09-15
d 100km/h

b 64km/h
d 70km

b 675m

—2m/s?

5m ¢ Om/s?

7a 20m/s b 750m
8a 8s b 496m = ¢ 12:4m/s
9a E b C ¢ A d B e D f F
10a 0-75m/s® b 680m
11a 0-35m/s® b 260m
12 1-0 < speed <1-1m/s
13 A
70+
Distance
in km
Time
14
Distance
n km
09:00 10:00 11:00 12:00 13:00
Time
15 4
704
60+
50 TR R S
Distance ) | iO\tertakeE
in km
30+
i /4 i+ ] Hameeda!
104 onne ‘. _______ ....... ..................

10:00 11:00 12:00 13:00 14:00 15:00
Time

page 157 Exercise 35 9

1
2

a

a
C
a

¥

200 litres/hr

b X c V d Z e W

b 500 litres/hr

1000 litres/hr

about 30 000/hr

b about 100000/hr



(%}

0 00 N

o T 8 o oW

2 v oo

1 hr b 120 g/hr

6 amps/sec b 4 amps/sec

X, £30000 Y, £40000 Z, £65 000

Z ¢ X,/£1200 Y, 1880 Z, 2600

Look for the lowest interest rate. Make sure
you can continue to pay if the interest rate
increases.

£7200 b £2700 ¢ f£310 d £85
740 pence b [£280 ¢ £14000
2000 b 286 c 1600 <x<22400

page 161 Exercise 36 9

1

2
3
4

B
a C b A c D d B
D
YA
42
40+
Total cost 39

(in pounds) 36-

Water
level

Water
level

344
3245
30

0 10 20 30 40 50 60 70 8
Miles travelled
Y >C Z— A

Time

Water
level

Time

No, it is not linear.
Cost

per
student

>
—>»

Number of students

8 a 6 gallons

b i 40mpg il 30mpg

Petrol

in

tank
(gallons)

100 200 300

Distance in miles

5% gallons

page 164 Exercise 37 9

1 a x=3,y=7 b x=1,y=3
C x=11,y=-1

2 x=2,y=4 3 x=2,9y=3

4 x=3,y=1 5 x=1,y=5

6 a=5b=3

7 a x=4,y=0 b x=1,y=6
C x=-2,y=-3 d x=8,y=-1

e x=-06,y=1-2

page 166 Exercise 38 Q
1 x=2,y=1 2

3 x=3,y=1



5x=3,y=2
Tx=2,y=1
9x=3,y=-1
1
'|'|a=5,b=z
13m=%,n=4
15x=6,y=3
17Tm=2,n=1

page 167 Exercise 39 e

1x=2,y=4
3x=2,y=5
5x=5,y=2
Tx=-2,y=3
9x=%,y=4%
Mx=2,y=3
13x=1,y=2
15x=4,y=3

17 x=3,y=-1

page 168 Exercise 40 9

1 9l and 5l
2 2

3 5and 2

52=101,*=71
2 2

Tc=L3,p= L4

6 x=5y=-2
8x=5,y=3
10a=2,6=-3
12a=1,6=3
Mdw=2,x=3

16x=%,z=—3

3 -58
18c=2d=—>
2x=1,y=4
4 x=3,y="7
6a=3,b=1
8x=4,y=1
10x=1,y=2
12x=4,y=-1
14a=4,0=3

16 x=5,y=-2
18 x=5,y=02

2 6and?3

4 8and>5
6 54°,63°, 63°

8 TV costs £200, DVD player costs £450

9b=3%oz,zo=202

10 (10056 + 1405 )
1MMm=4,c=-3

12 15 two pence coins; 25 five pence coins

13 14 ten pence coins; 7 fifty pence coins

14 20

15 Current 4m/s, Herring 10 m/s

16 2
7

17 mouse is 3, owner is 10

18a=1,6=2,c=5
19a=1,b=3,c=4

page 170 Exercise 41 9
1 a x=-l,y=30rx=4,y=8
b x=3,y=130rx=5,y=27
2 a x=3,y=T7o0orx=5,y=17
b x=%,y=%orx=4,y=32
(-3,-2) and (2, 3)
x=-"2,y=—4orx=4,y=2
(1,-4) and (4, 8)

Solving simultaneously gives

2x% + 20x + 99 = 0 which has no solutions.
However, it is easy to see that there are no
solutions from a sketch graph:

(=)W ¥, B ¥

Ya
107}
y=x+ 10 N 4
=107 <IN A x
-1
7 b(@3,4),(4,-3) 8 (2,8
page 171 Test yourself
1a % b n(n-3)
c 2x*+9x-5 d m*-2m?+m
4
(x—3)
4a 3bc b 2x+ 5y
c m’ d onp
5226 6 4-2(4-15)
7a 4n+1 b Diagram 50
8a »’ b 7Tn-9
9y=-2x+5
10x=1,y=2o0rx= —%,y= %
1Ma 3 b 4n+6
12a -5,-1,3,7 b 4
¢ 100
13a (90—%x)° b p=d,g=-1

14x=-3,y=50rx=-5,y=3

15a 5x+4y
c inx+m-—1)y
16 x=1-5

17 a 3xy

. B 1
i 15

b 5a+ 96



4 Geometry 1

page 176 Exercise 1 o

170° 2 70°

3 48° 4 a=40°b=140°
5 60° 6x=122°%49=116°
7 135° 8 a = 28°

9 20° 10 ¢ = 70°, f = 75°

11 a = 36°, x = 36° 12 a = 60°, b = 40°
13 72° 14 98°

15 80° 16 x = 95°, y = 50°

17 a = 87°, b = 74°
19 a = 70°, b = 60°
21 46°

22a x=a,y=b

b a+tb+c=x+y+¢c=180°
(angles on a straight line)

18.a=65%¢=103°
20 65°

23a p+qg+r=180° b ¢+ x=180°
€ x=180°-¢g=p+r

24 136° 25 80°

26 66° 27 27

page 180 Exercise 2 ﬂ

g a 115° b 90° c 80°

4 Rhombus 5 True

6 False

7 a Rectangle b Square
¢ Trapezium d Parallelogram

8 a Trapezium b Rectangle
¢ Square d Parallelogram
e Isosceles triangle

9 Any trapezium with 2 right angles

page 181 Exercise30
R C(5,1);D(0,0)
2 a 180° b 180°
¢ Sumofangles=a+c+d+f+e+b
=a+b+ctd+e+f
= 180° + 180° = 360°

B a 72° b 108° c 80°

4a 40° b 30° c 110°

5a 116° b 32° c 58%
6 53° -

7a 26° b 26° € T7°
8 150° 9 110°

10a 54° b 72° c 36°
11a 60° b 15° ¢ 75°

page 184 Exercise 4 o
Ta a=80°%0b=170°%c=65°d=86°
e=59°
b a+b+c+d+e=80°+70°+ 65°
+ 86° + 59° = 360° as required.
2 Interior angle of a hexagon is 120°.
360° + 120° = 3 (an integer)
Interior angle of a pentagon is 108°.
360° + 108° = 3-3 (not an integer)

3a a=36° b 144° ¢ No
4 a i 40° i 20° iii 8°
iv 6°
b i 140° ii 160° i 172°
iv 174°

5p=101°%¢=79°% m="70°n=130°
x=170°

6 24 sides 7 9 sides 8 20 sides

9 b i 1080° ii  1440°
10a 150° b 30° c 316;’° =30°
11 20 sides

page 186 Exercise 5 o

1 Aand G,Band O,C and F, H and P,
Tand N, J and K

2 a, b, fare congruent. c, e are similar. d, g are
neither

page 188 Exercise 6 e
1 Yes (8SS) 2 Yes (SAS) 3 No
4 Yes (AAS) 5 No 6 Yes (AAS)
7 CDA, DEB, EAC, ABD
8 !
5cm |2 cm

30°
«——9cm —>




9 AB =BC b AX =BXand XC =XD,

AD =DC so AX + XC = BX + XD, i.e. AC = BD
BD is common ¢ DZ=DV+VZ=Z6 tNZ=VC
Therefore, AABD = ACBD (SSS) AC = BD (proven in b) and angle
ZA corresponds to ZC & therefore under the D = angle C as DXC is isosceles.
congruency, A = C. Therefore, ADBZ = ACAV (SAS).

B

15 ZABX = ZXDC (alternate angles)
ZBAX = ZXCD (alternate angles)
AB =CD (parallelogram)
~AABX = ACDX (AAS)

- BX = XD and AX = XC

g " " & A B

10 LOAT =90° = ZOBT; OA = OB (radii);
OT 1s common.
Therefore, AOAT = AOBT (RHS). Therefore D C
AT = BT as required.

11 Since LY = LX, LM = LN and angle L is 16 é)IS:_Q%A
common, the two triangles are congruent Angle PQR = 90°
(SAS). Angle AQR = 90° - 60° = 30°
12 ZAXD = £ZBCD (corresponding angles) Therefore, ZAQB = 30° + 60° = 90°
s LAXD = ZADX = /PQR
- AADX is isosceles (base angles equal) .. APQR = AAQB (SAS)
A B ~. PR = AB as required.

D P
X o
X
13 ANYM = ZMYZ and
ZMZN = /NZY. M )
But triangle XZY is {\I page 191 Exercise 7 9
isosceles, so £Z = /Y. Students’ own constructions
Thus ZNYM = /MYZ
= £LMZN = ZNZY. “ . * page 192 Exercise 8 9
Therefore, AMYZ = ANZY (AAS i.e. 1 p el
ZNZY = ZMYZ, ZNYZ = ZMZY and ZY fnoves on a areie S
i commmoen) center X radius 3 cm. /
Therefore YM = ZN. X
14 a DX = XC, so ADXC is isosceles, i.e.
angle C = angle D. But angle C 2 e The locus is the perpendicuiz

= ZXAB and angle D = ZXBA. bisector of PQ.
Therefore, ZXAB = ZXBA so AABX 5 ] "
1s 1isosceles. Therefore AX = BX. 5cm 5cm




3 The locus is the angle @
bisector of A.

20°
20°

4 a Locusis SQ. S

b Locus is shaded area. S

¢ Locus is shaded area
inside a circle centre S, 3cm J
radius 3 cm.

6 A moves on a circle centre B radius 3 and
C on a circle centre B radius 4.

D

7 Inside of 2 circles, one centre L radius 4, the
other centre C radius 2.

() Angle
Bisector

of M (zz) Circle centre

M radius 4 cm

(7) Perpendicular
Bisector of LN

9 Locus is a circle, diameter AB.

10 X s the intersection of the perpendicular
bisector of the trees with the angle bisector of
the lower left corner.

+ X
6 m—~fence - ‘,*/ “““““ §< ““““““ 3{‘ ¥
7/
X
’/
'
3 fence

page 194 Exercise 9 o
1 Locus is shaded area.




3 a Locus is angle bisector of A. page 196 Exercise 100

C 1 10cm 2% 1cm
3 10-6cm 4 5-7cm
54-2cm 6 9-9cm
i b 7 4-6cm 8 5-2cm
9v97cm. 10 9-8cm (2 sf)
b C 11 351 (2 5F) 12 40-3km (3 sf)
13 12-7cm (3 sf) 14 5-7cm (2 sf)
15a 5 b 40
A s5em B 16 9-5cm (2 sf) 17 32-6cm (3 sf)
18 a 14:1cm (3 sf) b 57-1cm?® (3 sf)
4a b 19 374cm? (3 sf)
o a page 199 Exercise 11 9
4m ;mz» 154 (2 sf)
= 2 PQ = 583, QR = 6, PR = 5:83; Yes.
366 (2sf) 4 56 (2sf)
5 - 5 87 (24&f) 6 57 (2sf)
10cm 7 6:6 (2 sf) 8 x=+5=22(2sf)
- 9a 5cm b 7-8cm (2sf)
M N
10cm 10a 6-4cm (1 dp) b 13-6cm (1 dp)
- 11 6:34m (3 sf) 12 4-6cm (2 sf)
6 A plane containing the ;;erpendicular bisector 13a 7-5(1dp) b 12-5 (1 dp)
of the line joining the 2 fixed points. ,
7 A circle diameter AB G ddSgldp)
8 Students’ own construction 14 24cm 15 10 feet
s 16 b 8-6 (1 dp) c 164 (1dp)
YK b
1043 : 17a x=14 b 206 (1 dp)
8 x;/ | (_65 - 18a i 13 i 25 i 9
6 A x’ / b Enter results from (a) into table.
4N 55 i i + 1.
\ HE / C € ais an odd number, ¢ is always b + 1
2 T d 11;60;61; 13;84; 85; 15; 112, 113;
0 - > Yes they do.

'x
0 2 4 6 8 1012 19 29-5cm (1 dp)

page 202 Exercise 12 e 9

1 A(2,4,0)B (0,4,3) C(2,4,3) D (2,0,3)
2 a B(3,0,0) C(3,4,0) QG 0,2) R(3,4,2)

c \\\i) b i (0,2,0) ii (0,4,1) iﬁ@%%q
O 2
ci(%ﬂm) ﬁ@%z%

m@§$Q d(%ﬁJ)

10 A 11 A




3a C(2,2,0) R(2,2,3) B(2,-2,0)

P(O: _2> 3) Q(za _23 3)

b i (2, -2, 11)

2
4l 5 i
. 1 ¥ 1
5i (2, 5 5) i (2, 7, 2—)
2 2

6 (20, 45, 5)

5-83

7a 4 b 5

8 Square-based pyramid

9a 10 b 45°
10 29-9m

page 204 Exercise 13 o

1 34cm? 2 33cm?
4 18cm? 5 20cm?
7 23 cm? 8 31cm?
10 54cm? 11 51 cm?
12a 4cm b 5%cm
13 248 cm? 14 33 cm?
16 39 cm?

17a 6cm b 5cm
19 Mark

20a Al6ecm B 14cm C 18cm

page 208 Exercise 14 o

1 42 cm? 2 22cm?
4 60-5 cm? 5 143cm?
7 13cm 8 15cm
10a 25cm? b 21cm?

d 19-7cm? (1 dp)
f 16-4cm? (1 dp)

11 24 cm? 12 40cm?

14 46 cm? 15 47 cm?

17a 6:0cm b 7:2cm
¢ 7-0cm d 4:6cm

18a bsinC

page 209 Exercise 15 o 9

1 80m?

2 a 18cm b 8cm?

3 a 85m b 10m

D N O o0 W

i (1,-2,3)

iii 6-40

i (2, gl 0)
2

c5\/§

3 54 cm?
6 25cm?
9 35cm?

¢ 4-3cm

15 39 cm?

¢ 7cm

103 cm?
9cm?
2500

11-8cm? (1 dp)

21cm?

13 32 cm?
16 81-75cm?

¢ 4m

4 45 cm? 5 2-4cm
6a 1 fy o2

7 Check student’s WOI'9k.

8 1100m 96
11 1849 12 10cm
13a 60°

b Triangle = 3:90 cm?,
Hexagon = 23-38 cm?

14 123-6 m> 15 57-1 cm?
17 4-1cm 18 4-85cm
20a 360°
n
b i lsin(%oaj
2 n

¢ 25cm?

10 14

16 10-7cm
19 7-23cm

s W (360°
I —SIin
2

¢ 3-1395; 3-14157 It is approaching .

21 18-7cm

page 213 Exercise 16

Ta 34:-6cm b 25-1cm € 3%7cm
d 157cm e 10mcm f 13wcm
g 2mcm h 4-4wcm

2 13mm or 1-3cm 3 8:5m (2sf)

n

4 400m 522-6cm (3 sf)
6212 7 360 + 90 cm
8a 95-0cm? b 50-3cm?
¢ 113cm? d 19-6cm?
e 78:5cm? f 133cm?
g 3-14cm? h 152cm?
9 29-5cm? (3 sf) 10 124-7cm? (1 dp)
11 100-251cm? 12 4-6 kg (2 sf)

page 215 Exercise 17

Answers are given to an appropriate degree of

accuracy.

1 a 31-4cm b 78-5cm?
2 21-4cm b 283cm?
3 a 1285cm b 981-7cm?
4 a 56:6cm b 190-1cm?
5 a 537m b 198-5m?
6 a 281m b 54-7m?

7 a 20-6cm b 24-6cm?

)



8a 25l1cm b 31 '4cmz page 223 Exercise 20 )
9a 20-3cm b 24-6cm Answers are given to an appropriate degree of
10a 37-2cm b 92:9cm? accuracy.
11a 25-1cm b 13-7cm® la 2:09cm b 785cm ¢ 4-36cm
12a 25-1cm b 251cm? 2 15-36cm
13a 18-8cm b 12-6cm? 3a 87cm? b 40-6cm® ¢ 18.8 cm?
4a 6-28cm b 61:1cm®* ¢ 11-64cm
page 217 Exercise 18 () d 150-5cm®> e 3945cm?
Answers are given to an appropriate degree of Ba Sdond B 165 e
accuracy. - :
1 9 6 2 0-32m 6 17-8cm 7 74-2cm 8 5-94cm
3a 11-5m b 41-4km 9a 398cm b 74-9°
¢ 37m d 24m 10a 12cm b 30°
e 1:6 % 10"km 11a 30° b 10-5cm
4 9-3cm 5 17-8cm
6 14-2mm 7 497000 km? page 225 Exercise 21 &)
8 42-9 9 30 discs can be cut. 1 a 859° b 573" c 6-25cm
a 1508cm® b 508cm? 2 30-6cm? 3 57-3°
10 5305 11 29 4 a 36°
12 40-8m’ b Arc DC= 38 oy
13a 80 b 7 240
_ 36
14 5-4cm 15 117-7m> i
16 a 32:99cm b 70-88cm? =0 ..Perimeter =5 x Arc DC
17a 98cm® b l4cm® =50
18 796 m 5 a 61cm b 27-6cm ¢ 28-6cm’
19a 4 x4 b radius 2 6 1850 metres
¢ sideis 4\/5 or 6:93 7 a 18cm b 38-2°
20 57-5° 8 a 10cm b 43-0°
21 He actually needed to take off 2w metres,
so 6m would give a good estimate. 9 a Area AABC = é AC x AB
22 1-72cm i
= 5 X 1 X 1 tanx
page 220 Exercise 19 o T e
12:1 2 112cm? 2
7 . Shaded area in this A
— 4 0-586m
16 =ltanx—i><7cxl2
520% 6 7-172cm 2 360
7 112:5° 8 60° i O X
=—tan — —
9 55-4 cm? 10 8cm 11 4:1 2 360

12a 241 (3sf) b 1:853sf) ¢ 1++2



This equals area of sector ECD

%5 360 360

. _ X
Jo—tanx = —
2 180

- 90 tanx = mx

.(90) i
S| = |tanx = x
T

b x=668
10 Let A = unshaded area and r = radius of circle.
Then A + area @ = area of semi-circle

_ 1 _ -5
=_T
2
A + area @ = area of AABC
- BC x AC
2
= > X 2r X 2rtanx
=2/ tanx
Since area @ = area @
Z/tanx = %n/
1
tahis = Zqp
4
tanx =2
4
x = 38-1°

page 228 Exercise 22 9

la 72:6cm® b 24-5cm? ¢ 48-1cm?
2a 508cm® b 82:8cm?® ¢ 5-14 cm?
3a 60° 9-06cm? b 106-3° 11-2cm?
4 3cm 5 3-97cm

6a 1349cm? b 404-7cm’

7a 129-9cm? b 184cm?

8 19-6cm?

9 0:31/2 (or 2 (n - 242))

10a 84cm b 54-5cm ¢ 104cm
11 81-2cm?

dage 231 Exercise 23 0

1 48cm?, 88 cm? 2 30cm’, 62cm?
3 60cm’, 104 cm? 4 125cm’

5> 50 minutes

6 a x=3cm b x=55cm ¢ x=25cm

7 b 10000000r10° ¢ 6m?
page 233 Exercise 240
la 150cm’ b 60cm’ ¢ 57 cm’
d 32cm®> e945cm’ f 110 cm?
2c 116 cm? d 64.8 cm?® (1d.p)
e 177 cm? f 188 cm?
3 2400 cm’
4a 200m> b 2400m’
5a 62-8cm® b 1131cm® ¢ 502-7cm’®
6a 502:7cm® b 760-3cm’
7 10 litres 8 7-1kg (2 sf)
9a 141-4cm® b 25-1cm’
10 769-7 cm? MM x= 7% g/cm’ (or 7-46°)

page 235 Exercise 25 0

13:98cm 2 6:37cm 3 1-89cm
4 9-77cm 5 7-38cm 6 1273 cm
7 4-24 litres 8 106cm/s

9 Volume = 1570 cm? Weight = 12-6 kg
10 No, approximately 2300 bricks are needed.

11 1-2cm 12 53 times 13 191 cm
page 237 Exercise 269

1 40cm’® 2335cm® 3 66:0cm’

4 89-8cm’ 5 339cm’ 6 144cm’

7 4-71kg 8 262cm’ 9 359cm’
10 235cm’ 11 5m

12 3:6 x 10> mm 13 10 balls of radius 2 cm
14 415cm’® 15 106s 16 488 cm?

1737500000 18 1-05cm® 19 10§cm3
20 193 kg

page 239 Exercise 27 9

1 a 39lcm b 2-43cm c 7-16cm
2 64cm 3 239cm

4 a 125 b 27 x 107

5 a 036cm b 043cm



6a 6'7cm b 39-1cm
7 NC =4cm Volume = 4-2cm’

8 53-6cm’ 9 74-5cm’
10 122-5cm’ 11 54-5 litres
12a 29m’ b 1-7m
13a 16mcm b 8cm c 6cm
14 1481 cm’
page 242 Exercise 28 9
1a 36mcm? b 40ncm? ¢ 60mcm?
d 1-4ncm?
2a 40w b 28n c 48m
d 24n
3 £3 870 4 £409.50 5 303 cm?
6 675cm? 7 1:62 x 108 years
8a 1-59cm b 477cm
9 1-64cm 10 2-12cm 11 3-46cm
12 94cm? 13 44-6cm® 14 377 cm?
15 slant ht. = 20cm  base radius = 10cm
16 a 3-72cm b 41-9cm?
17 122-6 cm? 18 297-6 cm’

page 246 Exercise 29 e
TAand G,Cand],Kand M, L and F

3a,ce,and f 4 C 5 12cm
6 9cm 7a=2'5cm,e=3cm
86§cm 931cm

4 5
10:=525cm,y =5-6cm 11 7-7cm

12 No

13a Yes b No ¢ No d Yes
e Yes f No g No h Yes

14 a Angle B is common to both, and they each

have a right angle ... the 3rd angle is also

equal.
b 11-:2cm c 4-2cm
15 6 cm 16 6cm 17 4-5cm

page 249 Exercise 30 9

116m 2 375m~ 3 10-8m
4a A 3 B

f fO 7\\\ \

D 6 C

ZAOB = ZDOC (vertically opposite)
Z0OAB = ZOCD (alternate angles)
Z0BA = ZODC (alternate angles)
. triangles are similar
b AO=2cm, DO = 6cm
S5m=6,n=6 6 w=6g,v=5l
" 2 3 3
7 x= 11—1 or 35

8 x = 0-618; ratio of sides = 1-618

9x=5
10 a AABD is similar to AACB
. AB _ AD
" AC T AB
W
2 X
X% = pz
b y>=gz
C x2+y2=pz+qz=z(p+q)=zz=zzas
required
11 A
E D
%
C B

a /Ais common. ZE = ZC and
ZD = /B (corresponding angles)
.. AADE is similar to AABC
b ZEXD = ZBXC (vertically opposite)
ZEDX = ZXCB (alternate)
/ZDEX = ZCBX (alternate)
.. ADXE is similar to ABXC

¢ As the triangles in (a) are similar,

AD _ ED
AB ~ CB
As the triangles in (b) are similar,
ED _ EX
CB~ XB
AD _ EX

Therefore, — = —— as required.
AB XB



page 252 Exercise 31 e

1 16 cm? 2 27cm?
3 11-:25cm? 4 14-5cm?
5 180 cm? 6 12cm?
7 8cm 8 18cm
9 4%cm 10 7%cm
119,12,15cm
12a 500000cm? b 50m?
13 z%hours 14 150 tiles
15 360 tiles 16 5r
17 a 16§v:m2 b logcm2
18a 25cm? b 2lcm?
19 24 cm? 20 Less
21 6:3cm (2 sf) 22 \/2 or 1-414 (3 dp)
23 4
9

page 257 Exercise 32 9

1 480cm’ 2 540cm’®

3 160cm? 4 4500 cm’
5 81lcm’® 6 11cm’

7 16cm’ 8 85% cm’
9 4cm 10 21cm

11 4-6cm 12 9cm

13 6:6cm 14 4-5cm

15 168-75cm?

23 54kg 24 240 cm?
25 9:375 litres (92] 26 28125 cm?
27 100g
page 260 Test yourself
1 7x — 60 = 360
x = 60°
2 144° 3 70cm?

4 ZABC = ZBCD (alternate angles)
ZCAB =90° = ZCDB
(angles in a semi-circle)
Side BC is common.
Therefore, AABC = ADCB (AAS)

5 First construct an equilateral triangle, then
bisect one of the angles.

/
6 1.75 hours 7 5x?
8 250 cm? 9 No, angle is 68°
10 18-2cm? 11 15-9cm (1 dp)

12 26:9cm (1 dp) 13 18 + 4rcm
14 Length = 22-99 cm (2 dp) Height = 10cm
15 Students’ own construction

. 5 16 a 160tcm’ b 28ncm?
17 12cm 18a 2:3 b 8:27 18 1200cm’ 19 7-2cm
19 8:125 20 60cm 20a 628cm’ b 0-628 litres
21 £12-80
22 On model On actual ship 5 Algebr a2
Length 42 21 "
B o o page 266 Exercise 1 0
1 3
Capacity of hold 500 cm> 62-5m 1 x=c—b B s £3
Area of sails 700 cm? 175m? 3 x=a+b+f 4x=A+B-h
Number of 12 12 5 x=y 6x=b-a
cannon 7 x=m-k 8x=w+y-o
Deck area 370 cm? 92-5m?> 9 x= g 10 x = %Z




MNa=Y10 qp=l—9 gz, G+
m k v
1= q5,=C 165=L "
3 p m
17x=(a—t) 18x:(k+e) 19x=M
a m Uu
20x=0"8 91u 8] 55, -1
e k g
23 5= "R gq, T op, L2 0)
a m b
26x=(y—p) 27x:(z—y) 28x=£
s e h
5 :d — ab
29x=£ 30x=("_ka—)— 3'|x=£+b
2x=2+4d 33x=" _m 34x=é+a
(63 m
S5 w=un Bba=ll-b  Brweds
h m
Bx=2-a By=L}
¢ m
page 267 Exercise 2 0
1x=1tm 2x=en 3 x=pa
4 x = tam 5 x=abc 6x:ey2
7x=a(b+c) 8x=1tlc—-d)
9 x=m(s+1) wx=km+iﬂ1x=%
12x=" 13x=@ 14 5= 22
¥ n
15 pe 2 6= el TIg=mli+ b
e
18 x =2 19 x = t(h - k)
y
20x=(a+b)(z+1) 21 x:%
2x=2% Br=t Ml
a 1t a
25 x =24 WBu=? Bwe
z ¢ sin20°
O m b c?
28 x = —— 29 x = 30 x = 2¢
cos 40 tan 46° Vi
page 268 Exercise 3 o
1 x=a-y 2 x=h-m 3 x=z-g¢
4 x=b-v 5 x=k-m 6 x=h—d

c

19x=b-%

a

43 " -«
b—-1

B
46 — — ¢ =
66 Er=

O s Y DV e
e b
Mx=""2 12x=y—)’
14 x = 18 spes B
¢ g
2 2
17 x = Y qgp=%—t
i
20x=m-2 21c-L =g
m
28¢--=a 4P-P=g
6 e B BD o5 _D—pw
E
2 _
29,-2"C 30,-IN _p
h M
32&=M—-Es 2 =
T (3y—1)
35 4 =x 36 4 =
e H-G
38L=x 39 7 -
q—d t+n
Mm% =y 22" =4
C-e Vg
A2 o e N P
mn — b 2M

page 269 Exercise 4 o

1x=% 4
c
4 = a+b
¥
7 x=(r—¢




19x=%|/—4

1
21 42° =

-0
a

24

=X

27 n—-c?=x

30i\/§=x

33tJC-m =k

a

20 x = X2 42

page 270 Exercise 5 o

1y:2x+3p

4E+D
3M

3
x+ k

7

10 nb — ma

m-—n

d—c
c+d

13

16 m +5

2 —m
19 _3*

@+ X

ab
(m+n-a)

b5 Ly
3

pg 2=
5

229y°+2=x23D?>-C=x
25 b‘“=x 26d-7=x
28(2 g2 29%:3{;
31+/B=x 32+JAd+M =x
i\/z 352 _p
i' Z
M2
2
NP-2=b @2 _i=p
2
44 +x* —b =k
e D - B
2y=3 3 T
2b 6 e+ c
(a —b) m+ n
SC—D g Ztx
R-T a-2>b
) i 12 4 —ab
%=1 b+1
14 M(b - a) .Isnz—mn
a+b m+ n
17n~+2 18€—b~
n—1 b-a
g £ =% 7.2
a-d (@a—c-10)
23 S—¢ 24 2x
b—a
opolad ST 3
b-2a 3
29 0mn 30 n(m + 1)
p—m 4 +m

page 270 Exercise 6 o

1aa=""4% p 2 2 x=’3602A
nr
3 a k=¥ p ,omk
m P
4 a n=pR+d b 1255 5 r=\/E
T
6 h= V, r= /i;rZB,fﬁ
Tre 4r 4
page 271 Exercise 7 o
_k+d _m—k el
1x= p 2 y= 3y_d e
Ap=5 5m=""¢ 6e=i\/E
m b a
7:=% |2 Bu=tote 9yt
3 m
102=2_4 =2 12 = m
a
13 u =mn 14x=2 15m=2
d t
16.5= 2 17:=k(a+b) 18e=2
n Y
'I9y—ﬂ 20a =% om 2'|m=£—a
g
2 p=2p 23:=y-z 24e=i\/Z
m
25x="L_, 260=2"" 27k=%Jc—;
a u
28w =k-m 29n:b—c 30y=i—a
a 1
x=pg-ab 32k=2-1 335=%
3du=t-c¢ 35 ¢=— 36”=£—n
X m
37m=2"" 38y=S_-b 39c=4-2%
X 1
40a=i\/E 4'|pzg 4272:1\/g
b q e
3
a3 f=% B gg =%V g5 Pt

m

n a



b - b+d be—h> 5 =4,~3,~2,~1

46 y = 47 =% 48 k =
Y 4 a h 62,3,4,56,7,8,9,10, 11, 12
. b’ 73,8, 5,711
49 n =%’ -2 50z=0b- —
‘ W & = 82,4,6,8,10,12, 14, 16, 18
. 91,2,3,4
page 272 Exercise 8 9 10 5
Las - < 1Ma 16 b -16 ¢ 20 & -5
d > e < f > 12 >
< <
2 & wra2 W %55 € &<100 13 X (other answers are possible)
d 2<x<2 e x>0 f 3<x<8 2 5
: 14 19 15 17 16 x > 3=
g 4<x<7 h -5<x<0 1 -15£x<3 . 3
17 b i -10<x<10
& Z ii 9<x<9 iii x>60rx<-6
b 2:5 18- 5<x<5 19-4<x<4
¢ 20x>1lorx<-1 21 x>60rx<-6
i Z 22 all values of x except x = 0
d 0 4 23 2<x<2
e —o — 24a 2<pg<40 b L<2<y0
-1 5 2 ¢
4 a A>16 b 3<A4<70 ¢t —2Ep-gsY d 3<p+g<l4
c 150<T<175 d »>175 257 26 5 27 6
5 a True b True ¢ True 28 3,4,5 29 30° < x < 90°
6 7,-6,85 7T 2<x%7 8 3Ex%<5 300 <x<755°
page 274 Exercise 9 9 page 277 Exercise 11 9
1x>13 2 g1 3x<12 1 a [2,4] b (2 6] ¢ [-1,3]
4x§2—;- 5x>3 6 x>8 d (4" e (L) f [2,00)
1 2 a (5,0) b (3,%") c [8,")
7 x <= 8x>-3 9x<-8 N 1
4 d [3,«7) e (w7,2] f [1—,00]
10 x < 4 11 x> -9 12x<8 ) 2
6,8 -1,1 i 2,1
13x>3 14 x>1 15x<1 g ( ) [ ] ( ]
1 1 .l [_434] k (—5; 5) I [—\/ga\/g]
'|6x>25 17 x < -3 18x>75 3 a [2’32] b [3’12]
19 x>0 20x<0 21 w5 ¢ [2,7] d P 8}
23
225<x<9 23-1<x<4 245%9:36
g ’ ] page 279 Exercise 12 9
251-<x<8 26 - 8<x<2 27 —<x<l1- 1
3 4 5 1 x23 2 y<2-
: 2
28 Student’s own answer 3 1<x<6 4 x<7andy<5
5 y2x 6 x+y<10
page275Exercise109 7 2x-y<3 8 x<8,y>2,y<x
i e 2 1,2,3,4,5,6 9 a x20,x+y<7,y>x

3 7,11,13,17,19 4 4,9,16,25,36,49 b JR0L K5 # B E 56



28 Ax+y<5,9>x+1

Bx+y<bh,y<x+1
Ry 35, hex+ 1
Dx+y>53y2x+1

— N W R Ul oy 0O

ST

53
W
N

xy =10

.

(B, 4); (3, 5), (2, 6).

L 2345678 9%0 7%

N x + y= 9
Answers are (6, 2), (5, 3), (4, 3), 4, 4),

page 283 Exercise 13 9 9
1T a S=kte b v==F ¢ x=ks?
d y=kJx e T=kJL
v a o b 22
2 3
3 a 35 b 11

4 a 75



1
x | 13| 4|55
2 4 |12 | 16| 2

¥ |-% 4 1L
r 2
v | 4| 32| 25 13%

7 333% N/cm?

8 180m; 2 secs

16

X 1 2 4 10
1 9 1
z 100 1 25 116 i
17 v 1 4 36 10000
y 12 6 2 2—35
18 V. yocx? W yocx X ye )
X
Y 3= io Z yo< Jx
™
page 289 Exercise 15 e
1 a quadratic, negative x°

b cubic, positive x°

reciprocal, y = g where % is positive

C

d cubic, negative x>

e quadratic, positive x*
f

exponential, y = k(a*) where & is positive

2 a Ya b AV

9a 675 joules b Lid5em
10a 9000 N b 25m/s
M pow 1250625 : 1
page 285 Exercise 14 9 o
1a x=kx— bs=k><lo
54 2
1 1
=kx— d m=kxt
c ¢ x\/E - gl
e z'=/ex.lT
o
2 a 6 b 1
2
1
3 a6 b 11
2
4 a 1 b 4
5 a 36 b *4
6 a 6 b 16
’ 1
y 2 4 1 +
£ 8 4 16 64
8
t a 5 20 | 10
1
9 a6 b 50
10a 25m’ b 200N/m?
11 a 3 hours b 48
12 6cm 13 80
14 a 2 days b 200 days
15a 20 mins b 2 mins

.)V

e r} f kY
H >x \

31 ¢ i b iii a

iv e v f vi d



A

10

y y:x3

N

1 0\;x

Intersect once

Intersect 3 times

page 291 Exercise 16 0

¥y o
X

¥,

[

»

X%

y=10-x

Intersect twice

Intersect twice

11

10

12

14

16

18

e

Y



1
y= ?0+x
—

/

.

v

A

i

a 7-25

b x =3-8 and —0-8

L Y 12 y
A { PP
7 l /7 2 ﬂ’x
y= 175+ %="7 4
P
.
a 075 a 31
b 12 b 33
13 Ty
2l o+ g
2y = 10 (¢ + 2x + 20)
/ %
a -25 b 18
14 5m, 10m 156 16 7:3 yrs
17 A linear B quadratic € cubic
D reciprocal E cubic F quadratic
G cubic H exponential
I reciprocal J exponential
18a 6 b 8 c 5
19W (x+ 1)(x—4) X x*—4x
Y 9-4%2 Z 5x—x>
page 295 Exercise 18 9
1 a 10-7cm? b 1'7cm X 5:3cm
¢ 12:25cm® d 3:5cm x 3:5cm
e A square
2 a 60-2xm b x(60 - 2x) m?
¢ Dome shaped parabola crossing x-axis at
x =0 and x = 30.
d 15m x 30m
3 a 2-5secs b 3125
€ 2 << 3seconds




4a x<3 b x>-2 ¢ =1,0,1,2,3
555,920, 9p<m=1 6 1.33
7a y=18%? b y:%
82

3

5 B is cheaper. Perhaps buy from A if quality is
important.

Number
of
bacteria

1

_

/

o

——» ¢ minutes

b 96 minutes

oage 297 Test yourself

= T 1_3
1 p—5(6 3q)or1§ 54

2 x=%(6y+5)

3 n>2

€ x=3,x=-1
10a (2:4,56)

x=2




12 a
b Students’ own graph

x=—1l,y=-16,x=1,y=-8

c x=0,y=0,orx=2,y=-16
x=252,y=-12-1

14 a i y=3%
i 72

6 Geometry 2

page 301 Exercise 1 “

&L

7 Object B

view from

right

plan view view from
left
Object C
plan view view from
left

view from

right

EQ EE

page 303 Exercise 2 0 Q

1 a AXBZCY

b AZBY CX

b i




c i i 5 a Triangular prism, 6 vertices, 5 faces
b Square-based pyramid, 5 vertices, 5 faces
6 a For example: b For example:
3 W = cylinder, X = square-based pyramid,
Y = cone, Z = sphere
4 a X ¥
7 a 6
b 4
Plan  Elevation Plan  Elevation € a=10,6=6,c=10,d=10
d 64cm’
b X Y °
) 8 a=141,6=141,c=173,x =141,
y=173
5 a 5 s
i A 3 Dbage 307 Exercise 4 0
5 Tla 1 b 1
2 2
4 8 4 2a 1 b 1
2 Front elevation Side elevation 3a 4 5 4
£l 4a 2 b 2
b 88cm’, 140cm?
5a 0 b 6
page 305 Exercise 3 0 6a 0 b 2
1 a,bandd 7a 0 b 2
2 For example: 3
— 8a 4 b 4
o 9a 0 b 4
-_.l 10a 4 b 4
4 = G 11a 6 b 6
| = 12a b o
el =] Ba gu = B b [
J L = L

b B 15a |:|: b l

J
i
i




page 308 Exercise 5 9

Zsinx—gzi 3 sin :Q:_g_
e i YTH 10
4smz—H—25 5 cosw T
6<:os.x=£:1—2 7cosy=£=ﬁ
H 13 H 10
O 3 (@) ky
8tanw—2—z 9tanx—z—a
_0_¢6 _A_2
10 tany = 7 11 cosz H = 25
12 tanz = Q=T
A 24
page 309 ExerciseGQ
1 3-:0lcm 2 535cm 3 3-13cm
4 7-00cm 5 73-1cm 6 15-4cm
7 5-31cm 8 7-99cm 9 11:6cm
10 11-4cm 11 961cm 12 19-7cm
13 46-0cm 14 34-9cm 15 9-39cm
16 8-23cm 17 35-6cm 18 80-2cm
19 4-86cm 20 6-98cm
page 311 Exercise7o
1 184cm 2 9-15cm 3 10-7cm
4 17-1cm 5 13-7cm 6 126cm
7 6-88cm 8 11-8cm 9 17-6cm
10 11-4cm 11 x=5-00cm,y=555cm
12 x=131cm,y = 27-8cm 13 4-26cm
14 3-50cm 15 26-2cm 16 8-82cm
page 312 Exercise89
1 38-7° 2 48-6° 3 31-0°
4 54-5° 5 38-7° 6 17-5°
7 38:9° 8 59-0° 9 41-3°
10 62-7° 11 54-3° 12 66-0°
13 48-2° 14 12-4° 15 72-9°
16 56-9° 17 36-9° 18 41-8°
19 78-0° 20 89-4°

page 314 Exercise 9 9

3 14m
6 15m
9 766 cm
12 25-7km
15 36-4°

3 2:6m

¢ 985km, 061°

€ 222m

168-0° 2 3-65m
420-6° 5 56-7°
7 90cm 8 4-32cm

10 66km 11 189 km

13 180km 14 37m

16 10-3cm 17 72°,823¢mi 18 71°1°

page 317 Exercise1099
191-2° 2 1'29mto2-11m
4 a 26km b 23km
5a 89km b 179km
6a 484km b 858km
7 954km, 133° 8 76-5m/s
9a 11'1m b 11:1s

10 2-9m 11 4-4m

12 a sinA = 0-8, cosA = 0-6,
(sinA)? + (cosA)? = 1

sinA = 0-385, cosA = 0-923,

(sinA)? + (cosA)? = 1

sinA = 0-447, cosA = 0-894,

(sinA)? + (cosA)> =1

b In each case (sinA)? + (cosA)? = 1.

¢ Yes

360°
n

13 a

d 2nsin (

. (180°
¢ MB =sin [ e

180°j

1

o
b 180

n

),AB= 25in(

180°j
n

e 6-282, 6:283; perimeter = 27 as the polygon
is almost a circle.

14 3-13m

15 25-6cm 16 27 cm

page 321 Exercise 11 9

1T a 13cm
2 a 4m
¢ 11-2m
3 a 849cm
¢ 10-4cm

b 13-6cm
38-9°
19-9°
8-49cm
353°

- 7

o T Qo T



4a 14-1cm b 187cm c 69-3°

5a AC=113cm,AY=124cm b 23-8°

6a ZX=10cm, KX =9-4cm

b 26-6° € 32:5°

7a 447cm b 7-48cm c 15-5°
8 58-0° 9 a 575° b 61-0°
h h
Wa oo b Gnse € 227m
11 22:6m 12 55m
3 41
3 25, |— —
13 a 5\/; b 3 >
14a 38.7° b 23.0°
page 324 Exercise 12 0

1

|
|
I
I
|
|
|
I
I
|
1
I

3 a-b




6 a-b b i Rotation 90° anticlockwise, centre (0, 0)
ii Rotation 180°, centre (2, 1)

iii Rotation 90° clockwise, centre (2, 0)

iv Rotation 180°, centre (3%, 2%)

v Rotation 90° anticlockwise, centre (6, 1)

vi Rotation 90° clockwise, centre (1, 3)

page 326 Exercise 13 9
1 a [7J b - J € [gj
3 =9 10
(3 el
3 13
=10
o)

m

=

¢ P'(-2, 1), P"(-2,-1), P*(1,-2)

7 a-d

8 a




i —t—T—>
9 10 11 12 13 14 15 ¥

G T

| P = P ; 11;1'_>
6 7 8 9101112131415 ¥

N

O =t

x

o

- T - -

b 1l
2

Enlargement scale factor 2, centre 6, 1)
Enlargement scale factor 3, centre (77, 1)
Enlargement scale factor 4, centre (4, 1)
Enlargement scale factor 2; centre (0, 1)

Enlargement scale factor %, centre (10, 1)
Enlargement scale factor é, centre (4, 1)

h: i

i
>

0l i2idaigigigoiga™

Rotation 90° clockwise, centre 0,-2)
Reflection in y = x

3
Translation (7)
Enlargement scale factor 2, centre (-5, 5)
. -7
Translation [ 3}

Reflection in y = x



page 328 Exercise 14 9

1 a-b A ¢ 006 ¢ Reflection
34 inx=4
2
14
0
di no ii no iii yes
iv no VvV no
2 a-b A ¢ Rotation 90°
clockwise,
centre (0, 0)

a Rotation 90° clockwise, centre (4, —2)
b Translation (2]

Reflection in y = x 3

1
Enlargement scale factor 2 centre (7,-7)

Enlargement scale factor 2, centre (—1,-9)

c
d
e Rotation 90° anticlockwise, centre (=8, 0)
f
g

Rotation 90° anticlockwise, centre (7, 3)

Enlargement scale factor 1%, centre (1,—4)

a
b Rotation 90° clockwise, centre (0, —4)
¢ Reflectioniny=—x

d

Translation 11
10

e Enlargement scale factor %, centre (-3, 8)

a (-2,5) b (4,0 ¢ (2,2 d (1,-1
f Rotation 90° anticlockwise, centre (l, 61] =%.5) _( ) ( ) _) ( )
27 2 All transformations change position,

g Enlargement scale factor 3, centre (-2, 5) only H changes size, area and perimeter.



Rotation 90° anticlockwise, centre (2,2)
b Enlargement scale factor %, centre (8, 6)

¢ Rotation 90° clockwise, centre (—%, —31]

2

a Reflectionin x =0 8
b Rotation 180°, centre (=2,2)
¢ Rortation 90°clockwise, centre £2.2)

Reflection in x = 2
Rotation 180°, centre (1, 1)

6
Translation [ —2}

Reflection in y = x
Reflection in y = 0

-4
Translation [_3]

Rotation 90° anticlockwise, centre (0, 0)

I 6 ™™ mg N w»

Enlargement scale factor 2, centre (0, 0)

page 332 Exercise 15 Q
1d 2 2c 3 3¢ 4 3d

5 5d 6 3c 7 -2d 8 2c¢
9 3¢ 10 —« 11 c+d 12 ¢+ 2d
13 2c+d 14 3c+d 15 2c+ 2d
> —> —> —>
16 QI 17 QU 18 QH 19 QB
—»
QJ

a Rotation 90° anticlockwise, centre (0, 0) 20 QF 21
) £ 22 a 2a+b b 2a+2b ¢ -a-b
. Tran“a“on( 5] d 4a+2b e 2a-2b f 2a+b
—> —
¢ Rotation 90° anticlockwise, centre 2,-4) 23 a CO b TN
—> —>
d Rotation 90° anticlockwise, centre ¢ FT d KC
( 1 31) 24 a -a b a+b
g B
272 c 2a-b d b-a
25 a a+b b a-2b
¢ b-a d -a-b



26 a

C
27 a
C

-a-b
2a—b
a-2b
2a

28 aord
29 Aand D,Band E,Cand F

page 334 Exercise 16 99
Ta a b b-a 2b
d 2a e 2b-2a b-a
g at+b h b 2a—-b
Jj a-2b
2a a b b-a 3b
—2a e 3b-2a I%b—a
g a+1%b h 1%b 2a-b
j a-3b
3a 2a b- b-a 2b
d 3a e 2b-3a b—l%a
g 1la+b h %a+b 3a—b
j a-2b
4a -g b b-a 4b
d -1-a e 4b-11a 22b-a
2 3
g La+22b h 22b-la
2 3 3 2
i 1-a-b j a—-4b
1 1 1
555—5'[ 6 §a+3b
7a-b+c 8 2m+ 2n
9a b-a b b-a 2b-2a
d b-2a b-2a 2b-3a
1 1 1 1
10a y-z b ¥ 3z 2y+52
d —x+%y+—z e —-x+-y+-1z
f —x¥-—y+-z

3a—b
b-2a
a-b
3b-2a

Q T Q T

1Ma i 2b-2a ii 2c-2b iii b
ivc-a vV c—-a
b Parallel lines of equal length

¢ Parallelogram

“

12a i a-b i ta—lb iii 2b-1a
1 3 3 3 6
iv 2b— Ea
—> >
b CE=3CD,so CE and CD are parallel.

They have a common point, C, so C, D, E
lie on the same straight line.

14 k = 2 They are parallel with BC, twice the
length of EF

15 r +s sequal and parallel parallelogram

page 338 Exercise 17 9
Ta 1,0-866,05,0,-0-5,-0-866,-1,-0-866,
—0-5,.0; 0-5, 0:866;. 1
b Accurate graph of y = cosx

2 Accurate graph of y = sinx

3 0, 0-364, 0-839, 1:732, 5-671,—5671, -1-732,
—0-839, -0-364, 0,
0-364, 0-839, 1-732,5-671,-5-671, -1-732,
-0-839, -0-364, 0
a The tangent is very large and positive to
the left of these points, then very large and

negative to the right. Tangent is undefined
at 90° and 270°.

b-c Accurate graph of y = tan x with
asymptotes.
4 cos60° = cos300°, sin50° = sin 130°,
sin70° =sin110°

5 tan45° = tan 225°, sin 180° = co0s270°,
c0s30° = cos 330°, tan 60° = tan 240°

6 162° 7 153°

8a 140° b 110° € 50°
9 290° 10 315°

11a 350° b 304° c 60°
12 220° 13 160° 14 82°
15.315" 16 240° 17 250°

18 sin270° = cos 180°, sin90° = cos 360°,
tan 20° = tan 200°, tan 150° = tan 330°



page 340 Exercise 18 €) 10 154cm TT.25:4F 12 71:4°

1 580°, 122-0° 2 20-5°,159-5° 13 115-0° 14 111:1° 15 24-0°
3 53.1°, 306-9° 4 45°, 2250 16 92-5° 17 99-9° 18 38-2°
5a 19-8°160-2° b 72:0° 108-0° 3 15 A
c 30°%150° d 60° 120°
6a 461°, 1339° b 72-5°, 287-5° page 347 Exercise 22 6
c 78-7° 258-7° d 220-5° 319-5° Ta 50-2km b 055°
7 30°, 150, 210°, 330° 2 35-6km 3 252km
8 45°, 135°, 225°, 315° 42=103cm,b=116 cm, ¢ = 4-86 cm,
d=372°¢e=941° f= 42-6°
9 30° | 45° | 60° | 120° | 135° | 150° 5 92.9° 6 40-4m
an| L | L | B|L| L 7 547m 8 145cm
2 |2 |72 |2 | 2] 2 9a 9:85km b 086°
| 5| L 1| 1|2 aB 10a 29-6km b 050°
2 | V2 | 2 2 | V2|72 11 141 km
i — | 1 | B | B g9 | L 12a 10-8m b 72-6° c 32:6°
V3 V3 13 048°, 378 km
102 0°<sx<180° b 90°< < 5705 14a 62:2° b 2-33km
11 Accurate graphs of sin 6, cos 6 and tan 6. 15 101° 16 8:85m
12a For example, —270°, 90°, 450° 172 &+36-6c=28 b c=20r4
b For example, —270°, -90°, 90°, 270° ¢ The sine rule gives the same answers.
13a 0 b 1 18 a cosC=%:>x=bcosC
b i2=0p2_42
page 342 Exercise 19 9 ¢ =1+ (a-x)?
16:38m 2 125m 3 517cm d 7 =c~(a-x)° (partc)
4 40-4cm 5 78lm 6 668m — h;:‘;;_ z; Epz;:biax
7 8:61cm 8 9:97cm 9 852cm Soc?—a?— o2+ 2ax = b? — 52
10 15-2cm =ad%+ b 2ax

¢ =a%+ b%—-2ab cosC

. i =b CH ta
page 343 Exercise 20 9 (using x = b cos C from part a)

135-8° 2 42-9° 3 3230 19 9-64m 20 48-2°
4 37-8° 5 ZR =35:5°, /T = 48-5° 21a 566cm b 4-47cm ¢ 3-74cm
6 68-8° 7 64-6° 8 34-2° 22 70-2°
950:6° 10 39-1° 11 39-5° 23 41-9°
12 21:6° 13 72:5°, 1075°
page 352 Exercise 23 9
page 345 Exercise 21 €) 1 a=27°b=30° 2 c=20°d=45°
1 6:24cm 2 6:05cm 3 5-47¢cm 3 ¢=58%d=41°¢=3(0°
4 9-27cm 510-1cm 6 8:99cm 4 f=40°%g=h=55°

7 5-87cm 8 4:24cm 9 11-9cm 5 a=32°0b=280°¢=43°



6y =34° 7 t=43° 8a=92°
9 b= 42° 10 ¢ = 46°, d = 44°

11 e=49° f=41° 12 g=76° h = 52°

13 x = 48° 14y=32° 15x=22°
16 a = 36°, x = 36°

page 354 Exercise 24 e
1a=94°b="75°
3x=92°%y=116°

2 c=101°d=84°
4 ¢c=60°d=45°

5h=37° 6 m=118°
7 e=36°f=172° 8 y=35°

9 x=18° 10 m = 90°
11 a = 30° 12 = 22:5°

13 n =58°% 1= 64° w = 45°

14 a = 32°, b = 40° ¢ = 40°
15a=18%c¢c=172° 16 x = 55°

17 e=f=g=41° 18 z =38°

19 x = 30°% y=115° 20 x = 80°% z=10°

page 356 Exercise 25 9

1a=18° 2 b=53° 3 ¢c=77°
4 x = 40° y = 65° 7z = 25°
5c¢=30%e=15°

7 h="70°%7=40° k= 40°
8 m=108° n=36°

10 a = 74°, b = 32°

12 k= 63°,m = 54°

13 £ =50°, m = 50°, n = 80°, p = 80°

6 f=50° g=40°

9 x=50°%y=68°
11 e = 36°

14a p b 2p c 90-2p
15 x = 70°,y = 20°, z = 55°

16 ZRQP =90° ZPRQ =«

page 358 Exercise 26 O

1a=137° 25H5=120°
3¢c=d=30%e=27° 4 f=49°
5¢2=18° 6 7=110°

7 1=52°7=128° 8 k=45°[=135°
9 m = 35°%n=50° 10 p = 69°

11 ¢ =78° 12 r=200° s = 100°

13 a =45° 14 b = 30°, ¢ = 60°
15d="72° 16 e = 19°

17 f=50° 18 ¢ =58° h =90°
19 1 = 45° 207=96° k= 68°
21 m = 28°

page 360 Test yourself
1

2a 24'1cm (1.d.p.)
3 3214

4 Yes, as the bearing of 037 degrees takes the
ship within the locus of a radius of a circle
2-5cm from point C.

5 Rotation 180° about (1, 0)
6a 12:9m (I.d.p.) b 21-0° (L.d.p.)

7a —g b 60 degrees

b 14:7cm (l.d.p.)

¢ 8cm
8 Rotation 90° clockwise about point (2, 1)
9a,b,c

10a a—-b b (ZLS%)
1Ma i a+b ii b-a iii a+2b
b i 0 ii 3b




12 a a+1%b b a—l%b 25 False 26 True 27 True

28 True 29 True 30 True
¢ a1y d lash 31 True 32 False 33 5°
2 . 4 & 34 6° 35 13 36 3¢
13a BD = 85in54° = 6:47 cm” (2 dp) 37 6° 38 8 39 ¢*
2
b 209cm 40 25 41 219 42 10100
c 6:71cm 43 5—5 44 3~10 45 37
14a i 114° 246° ii 41°,319° 46 27 47 77 48 57!
b y .
3 page 369 Exercise 2 €}
0-5 /\ 127 21 3 é 425
0 180° 0073 52 64 79 82
—0-5- U ’ i
9 27 10 3 11 = T2 =
3 2
15a 72cm b 129-8cm 13 1 14 l 15 10 16 8
16 114-8° (L.d.p) 5
1 17 32 18 4 19T ==
17a ZABC = = angle at centre = 54° ! ] [
0 4 2
ZBDC = 180%- ZABC (oppositeangles of - >
a cyclic quadilateral) 4|9
= ZADC = 180° — 54° = 126° as required 8|0 1%
1 _ 171215 4
b £CAO = (180° - 108°) as AOAC is
2 1 1 3
isosceles 20 a = b 5 C 5
= oy 21 1 b 1 100° = 1 x 1012
ZOAE = 90° (Tangent and radius) L 5 3 € -
L CAE =90%~36%= 54 22 10 23 1000 24 -101—00 25 1
18a 47° b 43° :
26 1 27 11 28 L 29 L
19a 34° b 34° ¢ 17° d 73° e 56° 2 25 10
30 211- 31 % 32 100000 33 1
7  Algebra3 1 ) 1 i
34 — 35 — 36 = 37 1=
32 10 5 2
page 368 Exercise 1 e i 5.5 o o
134 2 42 x 53 3 3 x7° ) 10
3 =3 =
B8 Bl b 65 264 43 -1 4412 45
1 1 ; 100 3 100
7 152 8 10002 94 ]
1 3 46 a — 47 a 0 b -1 c -3
AL - 5 n
10 17° 11 11 125 4B, % 45 G
13 True 14 False 15 True
16 True 17 False 18 False page 371 Exercise 3 9
19 False 20 Thiie 21 True 1T A=FB=D;C=H;E=G
22 Trie 23 False 24 True 2 a True b True ¢ False

d True e False f True



3 a3+422 b 7-43 «c 18
d 14-6J5 e 6+42 f 8
4 a True b True ¢ False
d True e False f True
5 a 4 b 442 ¢ 1043 d 92
e 55 f 55 g55 hiB
i 2 j E : | £
2 2 3
6 a 2\/5
b i 42 i 43
i 342 iv %5-
7 a 4602-1)
bi 203-1) i 5-2 iii 20742
8 28V3 metres 9 a 42 b 6/2
page 372 Exercise49

1 3° 2.5 3 710 4 x°

5272 6 1 77 8 4’

9 22! 10 10%° 11 «7 12 13
13 24 14 210 15 m 16 ¢
17 12 18 w® 19y 20 x'°
211 22 w> 23w’ 24 X7
25 48 26 &’ 27 1 28 x*°
29 y? 30 «° 31 2* 32¢
33 4x° 34 16y'° 35 6x* 36 10y’
37 15a* 38 8a° 393 40 4y°
41 2-5y 42 324* 43 108x° 44 427
45 2x* 46 % Y 471 48 217>
49 21 50 2x
page 373 Exercise 59

1x=3 2x=4 3x=-1 4x=-—

1
5x=3 6x=3 7x=1 8x=§
9x=0 10x=-4 11x=2 12x=-5

1
13x=1 14 x = 13
15a (0,1) b x=0
16a a=-3 b 6=1 c ¢c=5
1 3
17 =82 b ¢=100 =13
a p 22 q 0 ¢ 1 5
18a n=4 b n=-1 c n=0

19x=2o0or—4

20a x=3-60 b x=544

21 a

n 1 415 8 10

Last digit of 7" 7 1|7 1 9
bi 1 i 7 iii 3

22 21

23a 512 b 6hours ¢ 27

24 a 976 b 20 hours

25a 251942 b O years

26 x5 = (2?2 =(-1)2=1;x" = xx% = x;

x()O = (x6)10 = 1;x61 = x

page 376 Exercise 6 Q
1 Ge+2)(x + 5)

3 (+3)& *5)
5(x+2)(x+06)

7 (v+3)(y+8)
9 (y+3)(y+12)
11 (@ — 4)(a+ 3)
13 (x — T)(x + 5)
15 (x — 4)(x — 2)
17 (x - 3)(x = 5)
19 (@ + 9)(a + 5)
21 (x — 4)?

23 (v - Ty +4)
25 (x — 20)(x + 12)
27 (v - 9 (y + 12)
29 (x+3)(x— 3)
31 2(x + 2)(x + 4)

32a 2(x+5)(x—3)
¢ Sx+3)x+5)
e 5(a—2)(a+3)

page 377 Exercise7e
1 @2x+ 3)(x+1)
3 Bx+1D(x+2)
5 Bx+ 2)(x+2)
7 Gx+ D(x—2)
9 2x + 7T)(x — 3)
11 Bz + 2)2x+ 1)

x%0 = x

2 (x+3)(x+4)
4 (x+3)(x+7)
6 (y+5H+17)
8 (v +5)?
10 (a —5)(a + 2)
12 (z+ 3)(z — 2)
14 (x — 8)(x + 3)
16 (v —3)(y— 2)
18 (a—3)(a + 2)
20 (b—T7)(b+ 3)
22 (v + 1)?
24 (x —5)(x+ 4)
26 (x— 11)(x — 15)
28 (x+'T)lx — 7)
30 (x+4)(x—4)

b 3(x+ 2)(x+5)
d 2n+2)(n—5)
f 4x+4)(x—4)

22z + 1)x+3)
4 2x+3)(x+4)
6 2x+5)(x+1)
8 (2x v+ 5)lx— 3)
10 Bx +4)(x—7)
12 (—3)(53x— 2)



13 By-5)(v-2) 14 Byv- 12y + 3) 31x=2,x=2,x=1orx=-1

15 2x+ 1)(6x + 2) 16 (6x—1)(x—3) 32x=2,x=-2,x=30rx=-3
17 (4x + 1)(2x - 3) 18 (3x + 2)(4x + 5) W= io= b o= Lorpe_L
e ) ) 2 2
19 (4y-3)(y-5) 20 (6x— 15)(x - 2) 5 e 268 = 1
page 377 Exercise 8 90 page 379 Exercise 10 e
TO+a(y-a 2 (m + n)(m —n) Tx=0o0rx=3 2x=0o0rx=-7
3+~ 4-Dy+1D 3 = 0ore=1 4x=%orx=0
5 x-3)(x+3) 6 (a—5)(a+5)
1 1 1 1 5x=4o0rx=-4 6 x= T orx=-7
7(x+—](x——} 8(x+—>(x——) o b _ 1 _2 2
2 2 3 3 7x—50rx——5 8x—§0rx=—§
9 2x-y)2x+y) 10 (a—2b)(a + 2b) i )
1 G5x-20)(5x+2y) 12 (Gx— dy)(3x + 4y) 2@ =loary=-lz $0F=00ra= 1.
13[2x—%)(2x+%j 14 x(x + 1)(x— 1) Mx=0orx=5 12x=iorx=—i
15 a(a—b)(a + b) 16 x(2x + 1)(2x - 1) 'I3x:%orx=—% 14x=00rx=§
17 2x(2x + y)(2x — y) 18 y(y +3)(y-3) 1
19 1200000 20 12000000 15 e O o 16’“‘6"”‘01
21 10000 -9 = (100 + 3)(100 —3) = 103 x 97 17x=1lorx=0 18x=00rx=15
19x=0o0rx=1 20x=0orx=4
page 378 Exercise 9 Q 9
Tx=-3o0orx=-4 2x=-2o0rx=-5 page380Exercise11e
3x=30otx=-5 4dx=20rx=-3 1x=—%orx—5 2 x:—gorx=—3
5x=2o0rx=6 6 %x=-3orx==17 1 5 1
7Tx=2o0rx=3 8x=50rx=-1 3x=—§orx:—§ 4 x=30rx=§
9. =20t x=—T 10x=20rx=—% 5x=10rx=§
_ 2 | _ 1
11x——4orx—§ 12x—150rx——5 6x—1—orx=§
13x=1%orx=§ 'l4x=7orx=é 7 x=-063 or x =-2-37
3 1 8 x=-0-27 orx=-3-73
15X:§OI'.X':—§ '|6x=80rx=7 9x=0'720rx:0'28
17 = 1 5 . - 10 x = 670 or x = 0-:30
¥R FT L I 11 %= 019 or x = —2-69
19x=-1 20x=3 12 x=0-85orx=-1-18
21 x=-5 22 x=:7 13 x=0:61 or x =-3-28
23x=—lorx=l 24x=20rx=—1l '|4x‘—‘40rx=—1g
3 2 4 3
25 x= 13 0r x'=-5 26x=—30rx=% 15x=50rx=—1%

28 x =1 1636-_—3'5601’3(3:‘0'56

17 x =016 or x = -3-16
1

1
18x—2§0rx——§

1
27x——20rx—10
_2 & 3 ol -3
29x—90rx— . 30 x = 4Eorx—s



11a x=0+65o0rx=-4-65

'I9x=~l or x =-8
3 b x=356o0rx=-056

20x=1§orx=—l ¢ x=008o0orx=-12-08

21 x = 2:28 or x = 0-22 12 Involves the square root of a negative number.
_ 2

22 x = —0-35 or x = -5-65 13 £(x) = (x+3)"+3

23x=—20rx=l as (x +3)220
3 2 then f(x) > 3
24 x = 2:58 or x =058 14 g(3) = 2275 + &
25a A(0-21,0), B(4:79, 0) e
b The graph doesn’t go through y = 0. = (x - 5] - 12

26 not less than zero 2
7
as (x — —2—] >0

page 381 Exercise 12 9 then g(x) > — 12
Tx=2o0rx=-3 2x=-3o0orx=-7 15a 2(x+ 1)1 b 3(x—1)2—1
3x=2o0rx=-05 4dx=1lorx=4 12 15

1 2 C 2[x+—j + —
5x=Jorx=-13 6 x =-0-39 or x = —4-28 4 8

L 16a 3 b x=-2 C
7 x=6'16 orx=-0-16 8x=3

3 1

9x=20rx=—1% 10x= 3orx=-1 17a - b x=- c

4 2
11 x=-22:660rx=066 12x=2o0rx=-17

W W~

18 Simplifies to (x + 2)? which is never negative.

'|3x=70rx=% 14x:%0rx:_l

2 page 386 Exercise 14 Q e
15x=00rx=31 'I6x:lorx=—l Ta 3 b x=3,x=1
2 4 4 _ -
€ x=2;9==1
2
17 x =127 or x =-2-77 18x=10rx=—§ 2a -9 b x=3,x=-3
19x=20rx=—% 20x=0o0rx=3 ¢ %= 0y=—9
3a -8 b x=4x=-2
21 Yes
22 3 L b x=6 4 € &=Ly==3
a — = —— — prmndi
TR, s 4a 04,24 b -08,38 ¢ —-1,3
23a x=-1 b x=0-6258 d 1
5 6 =0:3,33 7 06,34 8 03,37
page 383 Exercise 139 gp 3 o Ny
1 ok 2215 2 (x—6)%-36 81 & S
5 10a y=3 b y=-2 c y=x+4
3(x+%j —i 4 (x+2)°-3 d pim e y=6
5 (x—3)2 6 (x+1)>—16 ":3’22 by:g 4‘y=4
5 2 - = = *
7 (x + 8)%— 59 8 (x-5)-25 = B S Wi
" 12a y=-4 b y=2x cC y=x—2
9(x+%] _% d y=-3 e y=2
B e i e e 13b i -3-3,030i -45,15 i -3,1

14a -16,36 b —-13,23 ¢ -14,34
15a 1:7,53 b 02,4-8

€C x=-lorx=5



16 a -24,09 b -2:8,1-8

17a -38,38 ¢ -2-8,28

180<k<4

page 389 Exercise 15 9 O

1T a 2,4,3,-1) b 3,5, 4,-1)
€ —1;3,(1,~49) d -2,4,(1,-9)
e 0,6,(3,-9) f 1,-5(-2-9
g -3,3,(0,-9) h 0,4, (2,4)
i =1,3; (1, 4)

2 a It does not cross the x-axis. b (=1s2)

3 2,3 (1%-33)

N

page 390 Exercise 16 o e
1811 2 1515 3 12cm
4 6¢cm 5 w=11 6 8,9,10
7a x(x—1)(x+1)=15x
c x(x+4)(x-4) d3,4,5
8 156-5km 9x=4
10 10cm, 24cm 11 4-3 seconds
12 2:'5em 13x=1m
14 9cm or 13cm
15a n(n+2) b n(n+2)=255n=15
16 x =2cm 17 x=3cmor x = 9-5¢cm
18 x = 6cm
19 40 hours, 20 hours, 10 km/h
% x—2
20 4 km/h 21 20 mph 22 4, -1
232,5 242
25a yand2x b 2x* =472
C x=595cm,y=84:1cm d 29-7cm

page 395 Exercise 17 9
1 a 22 x55,x=[2,5]
b lEws6,0= [1,6]
€ x<20rx27,x=[2,00) U [7, ")
d -1<x<4,x=(-1,4)
e 2<x<3,x=[23]
f 3<x<4, x=[-34]
8§ 3<x<2,x=[3,2]
h 5<x<4, x=(-54)
I x<lorx>3,x=(1l,o) U (3,"

2 x22,x=[2,0")
3 0<z=s1l,%9=[1,0)

page 395 Exercise 18 9
5

1 2
a 5 b 5y C
X
.. F 2
e 5 g

2 AandG,BandE,CandH,DandF

3 a a b 10m
3
d k] e g
aq 3
g 2a h 1
4 a & b a
5b
3 5+ 2x
d 4 — x - 3
4 + 5q b
8 — N i h
a o6 b 4
Aand F, B and H, C and E,Dand G
7 & x+ 2y 6 -5
3xy 2a
d x-2
8 a X+ 2 b X
x -3 x +1
d x+5 8 x+3
x—2 x+ 2

NI BN~

d

h

C

C

C

4

2b
3

l}?
=

Ru]’em \OJ

[~

[SV o)
=
o4
—

2a

4a + 2b

x + 4
2(x — 5)

x+5
x —2




y=1f(x)+3

y:f(x\l) ¥ =1t
1..

y=—f(x)

rY

3 a A(,-2) b A(7,0)
4 a A(-2, —1)3 B(On _3)3 C(zn O)
b A(0, 1), B(2, 3), C(4, 0)

............................................

...........

_________________________




y = ¢os (x +(90°)

]

=)
w

8a

15

y = sin (

- —90°)

0.5

-0.5

-1.5

8b

y = tan|(x — 90°)I




9a A(l,5) b A(,-4)
10a y=x*+3x+5

b y=x-2)2+3x-2)

c y=-—=x*-3x {
18 a=5p=3 “

b y=g(x) is y = x* shifted 2 units right and
3 units up

12a A(2,4)

b B[o, é) OB, 1, D 3, 1

page 404 Exercise 21 e

1 a x¥>+y*°=25 b »?+3y>=49
C x2+y2=211- d X*+1°=036
& x2+y2=2% f a*=9/=3
g X*+y*=5 h x*+3% =28

2 a (0,0),5 b (0,0),6
c (0,0),13 d (0,0),%

e (0,0),03 f (0,0),13

3 a,b,dyes C no

4 a expandx?+2xy+y? =27+ 2xy
x2+y? =27
so radius = /27 = 3v/3
b expandtogetx?+y?=75
so radius = V5

5 none

6 a \ x=4

R
ah
NP
b twice, (4, 3), (4,-3)

c i twice (6,8), (-6, 8)

ii once (3,0) iii none

7 (6, 6) (=6,-6)

=V




page 406 Exercise 22 9

1 2,—%,y=—%x+2%
2 a V8,y=4-x b \/i,y=8—x
c J10,y=10-3x d +20,y=10-2x
3 a y=6-—x b y=13—1%x
C y=—%x+12% d y=6%—%x
4 a (15,0) b (5:8,0)

page 407 Test yourself

1a i 10 i 45
403
b 599
2a x=20 b y=%
¢ 2ab(3b-1) d Gx—4)(x+3)

32\[5+3 org\/_3_+1 >
3 3
4a (3,35) b -7 (or-1%)

5b=-5,c=-14
6a x(2x+1)+5x=95
2x2+6x—-95=0
b 555
7a 2n-3)(n+1)
b 17x11

8 4(x + 2)(x +9) =912; x = 10 Dimensions are
4,12, 19cm

9a (0,12) b (2,16) c (-2,0)
2%
10 =5
1Ma i(0,1) i (90°,0)
12a (=2,3%) b (1,3) ¢ (2:6)

13 a Graph moved two units to right. Point
touches x-axis at (2, 0).

b Graph moved three units up and reflected
in x-axis. Point touches y-axis at (0, —3).

14a (V32 +42)2=32+2J2/32 +2
= 34 + 264
=34+ 16
=50
b 5\/§cm

15a a=4,b=5 b Misat (4,5)

8 Statistics

page 412 Exercise 1 0 @

1 a population b population ¢ sample
d population e sample

2 Class discussion



3 a categorical b discrete c discrete

d discrete e continuous f continuous

g categorical h discrete
page 415 Exercise 2 @

1 For example, Isola, because the snowfall is
greater on average.

2a 20% b 20 — 24 and 30 - 34
3a-b A
354-
304
25-
Frequency 20+
154
104
54
0
Number of people
4a 62
b The mean weight is lower for A. The range is
higher for B.

¢ For example, B could be rugby, as weight of
player varies with position.

5 a The fertiliser made the plants taller, on
average.

b The fertilise had no effect on the weights.

6 Height has been used to represent production,
but the width of the picture also varies, making
the difference 100k much greater.

7 The profit axis does not start at zero, so the
increase in profit looks much greater than
it is.

8 a i % i é i %
iv é é vi lé

b i £15 i £20 i £50 iv £10
9a £425 b £150 ¢ £250 d [£75
10a i 8min ii 34 min iii 10min

b 18°
Bl 270°, 12°,23°, 547, 1°
B2 18°,54°, 54°,234°
13a 22:5% b 45°,114°
14 8

page 420 Exercise 3 @

T a Median = 5, Mean = 6, Mode = 4, Range = 9
b Median = 7, Mean = 9, Mode = 7,
Range = 19
¢ Median = 8, Mean = 6-5, Mode = 9,
Range =11
d Median = 3-5, Mean = 3-5, Mode = 4,
Range = 8
2a 10 b 13
36
4a 5 b 35
5 76kg 6 7°C
7 a 16 years b 170cm ¢ 50kg
8 2,45 9 4 people
10a False b True ¢ False d Possible
11 a Mean = £33920, Median = £22500,
Mode = £22500 b Mean
12a Mean = 157-125kg, Median = 91 kg

b The mean. No, it’s too high.
13 a Mean = 74-5cm, Median = 91 cm

b Yes. It is more appropriate to use the
median, as the mean has been distorted
by a few short plants.

14 78 kg 15 35-2cm

16a 2 b 9

17a 20-4m b 12:8m c 1:66m
18 55kg 19 For example: 4, 4, 5, 8,9
20 For example: 2, 4,4, 4, 6

2112 22 3%

23a N

b Mean = N? + 2, Median = N2 ¢ 2

page 423 Exercise 4 (1)

1 9625¢ 2 519p 3 4-82cm
4 a Mean = 3-025, Median = 3, Mode = 3
b Mean = 17-75, Median = 17, Mode = 17
5 a Mean = 6:62, Median = 8, Mode = 3
b Mode
6 a 9 b 9 c 15
7 a & 10 e 16 g Erte

a+tb+c



page 425 Exercise 5 @ page 428 Exercise 7

L Number of | Frequency | Midpoint 1 a July b Upwards
words f X fx ¢ July, December; Spending on his summer
holiday and Christmas
1-5 6 3 18
2 a 1045°F b 27 hours
6-10 5 8 40
= C 66 degrees d downward
11-15 4 13 2, 3 189G b . .
16-20 2 18 36 : Ti e il
5125 3 23 60 e trend is neither up nor down
Totals 20 — 215 @
age 431 Exercise 8
b 10-75 ¢ 1-5 words 11) ga
2 a 6825 b 55-69 marks Stem | Leaf
3 a 377 b 0-2 letters 1 5
4 a 18lcm 2 3 9 7 8
b The raw data is unavailable and an 3 5 9.6 2 8
assumption has been made with the 4 1 0 5 5 8 2 6
midpoint of each interval. 5 5 4 1 9 3
. - 6 5 6
page 426 Exercise 6 (1|
1 squares: shaded 33-3%, unshaded 66-6% Key: 2|3 means 23
triangles: shaded 50%, unshaded 50% B 51
2 a
Football Hockey | Swimming | Total 2 a  Stem |Leaf
Boys 5 2 1 8 2 0O 4 5 8
Girls 2 3 2 7
Total 7 5 3 15 3 1 7 9
b 8 25% . e
C
’ 5 |2 5 8 9
3 a Girls Boys Total 6 15 7 8
Can cycle 95 120 215 7 3 5
Cannot cycle 179 82 261 Key: 3| 1 means 31
Total 274 202 476
b Stem |Leaf
b 35% c 59% 2 2 8 0
4 a Men | Women | Total 2 U 9 @
: 4 1 4 6 7 7
Had accident 75 88 163
; 5 3 4 9
Had no accident 507 820 1327 6
Total 582 908 1490 g
7 2
b 13% ¢ 10%
d Men are more likely to have accidents. Key: 2|2 means 22

3 a 50kg b 15 ¢ 50kg



4 a 45

b 53
Stem | Leaf
It 8
2 4 4 8
3 1 3 3 7 8
4 0 5 5 6 6 7 9
5 1 2. H 8
6 2 % 7

|Key: 3|7 means 3-7 j

page 432 Exercise 9 o
1 a Pearce family: Median weight = 54 kg;

Range = 20kg

Taylor family: Median weight = 63 kg;
Range = 40kg

The median weight for the Pearce family is
lower than that for the Taylor family and the
range for the Pearce family is much less than
that for the Taylor family. The weights of the
Taylor family are much more spread out.

13 b 78

The women’s pulse rates were higher on
average (median 78 compared with 62).
The spread was greater for men (range 53
compared with 45).

Class 10 M: Median mark = 73; Range = 31
Class 10 S: Median mark = 58; Range = 47
The median mark for Class 108 is lower than
that for Class 10 M and the range for Class
108 is greater than that for Class 10 M. The
marks of Class 10 S are more spread out.

page 434 Exercise 10 9

1

Length I (in mm) | Frequency | Frequency density (f.d.)

0=7<20

5

5+20=0-25

20<1<25

5+5=1

25<1<30

7+5=14

30<7<40

5
7
3

3+-10=03

A .

H : : : >
10 20 30 40

Length / (in mm)

Volume Frequency | Frequency

(mm?3) density
0<V<5 5 5% 5i=1
5<1V<10 3 3+5=06
10 1V<20 12 12+10=1-2
205 <30 17 17+10=1-7
30 V<40 13 13+10=1-3
40 < 1V<60 5 5+20=0-25

! : { : 3 I : ]}
10 20 30 40 50 60
Volume (mm°)

O—/\; ’ ).
30 40 50 60 70
Weight (kg)

10 20 30 40
Age A (yrs)

:' H : H "
4 -

0" 40 80 120160 200 240
Profit P (§)




(Corrected histogram)

6

A
fd. ;

~
>

20 40 80 80 Mass (g)
page 437 Exercise 11 e
1T ai 10 ii 20 b 65
2 55 3 135 4 28 eggs
5 a 6 b 8 c 54
page 439 Exercise 12 9
1T Aa Q=4Q,=95 b 55
B Q;=15,Q, =55 b 4
€ & Q,=10,Q,=%i b 11
Da Q~=15Q,=6 b 45
2 Aa 20 b Range=19 IQR=5
B a 27 b Range=25 IQR=5
C a2 b Range=14 IQR =6
D a 1,28 b Range=27 IQR =4
¢ In all, the IQR is more appropriate as

there are outliers.
28 b 6

a 48 b 15
C a 33 b 12

c 12
c 2-8
c 24

w
w >
Y

page 443 Exercise 13 e

1T a 50 b 30,60 c
44 b 28,56 ¢
a 100 b
¢ 2250 hours d
a

d 30
d 34

30
28
250
750 hours

50

40

Cumulative 30
frequency

10

0 10 20 30 40 50 60 70 80’
Length (cm)
b i

46 cm ii 17cm

5 a 50 A
40
fCumulative 30
requenc .‘
q y 20
10-;:;: i
o T : .
135140145 150155160165170 175 18
Height (cm)
b i 160-5cm ii 11-5cm
6 a ‘\' Pt e e e e R R R R T
60
5040
Cumulative =
frequency
20 4
10+
0 20 40 60 80 10012014016018C
Score
b i 125 ii 52
¢ Boris, his interquartile range is smaller
‘\ } ITRURNT NS, 4L l I INTERE
7 a 50 i s s a2aa kuwN N2 ' e
40
Cumulative 30
frequency
20
10
0 92 4 6 8 10 12
Time (hours)
b i 7-4hours ii 3-5hours ¢ 90%
8 a 601
50
40
Cumulative
frequency
20

10

et B335, i
Hiths,

10 15 20 25 30 35
Marks

0 5

b Britain 25, France 19% ¢ Bilkain 8%

d The British results are higher on average, anc
less spread out.



page 448 Exercise 14 e

2 a

=

2A

20+

18 T
16 ¥

14

124

104~

L =N <]

0 2 46 8101214161

i
>
o0t

82

Strong positive correlation

oes i;f? |

HL

246 810121416182
No correlation

0!

>

2 46 810121416182

o

0

Weak negative correlation

No correlation

Strong negative correlation

No correlation
Weak positive correlation

b

i

2 4 6 8101214 1618 2

OS

Paper 2 350
marks

R A P e
EE

10 20 30 40 50 60 70 80 90 100
Paper | marks

b 45
6 a

114k
10

Distance travelled ¢
on 1 litre (km) :

U oy N @

fit t jaus

Lt

0-60 1:21-41:61-8 2 2:22-42-6
Engine size (litres)

b 6:9km
7 a
80
Mean high g
temperature (°F) go--

HHHH He
0 10 20 30 40 50 60
Latitude (degrees)

Bogota due to high altitude ¢ 75°F
Positive correlation b Positive correlation
No correlation d Positive correlation

=}
D N p g

No correlation

page 453 Exercise 15 e

1 She is only asking students who have school
meals. It would be better to include students
who choose not to have school meals as well.

2 People who are going to Europe are more likely
to be positive about it. It would be better to
choose an unbiased location.



Not everyone’s details will be on the published
electoral roll, so it is biased.

Working people are unlikely to be at the
supermarket at this time, so the sample is biased.

page 455 Exercise 16 @

1

Choices should be given. For example:
Which sort of holiday do you like best? Tick
one box.

Beach [ City break [J

Cruise L1 Other [

The question is too vague.

How would you describe the new head teacher?
Tick all that apply

Friendly [] Approachable [] Fair []

Strict [] Knowledgeable [] Efficient [

The options overlap, and there is no option for
those who don’t watch T'V.

How long do you watch television each day?
Less than 1 hour [J

At least 1 hour but less than 2 hours []

At least 2 hours but less than 3 hours [J

At least 3 hours []

There is no middle option.

How much would you pay to use the new car
park?

[J Less than £1 per day

U £1-£2-49 per day

[J More than £2-50 per day

This is a leading question.

Which is the most important subject at school?
Tick one box.

English [] Maths [] History [] Science [
PE [l Languages [] Art[] Other[]

‘Often’ is too vague.

How often do you or your parents go to the
cinema?

At least once a week []

Not every week, but at least once a month []
Less than once a month [J

Leading question.
Do we get too much homework?
Yes [1No U

They should not ask for personal information
like name and age. The first question’s options
are too vague. Options should be given for the
second question.

The third question is a leading question and
should be rephrased. The last question only
needs yes/no options.

For example:

How much television do you watch
each day?

Less than 1 hour []

At least 1 hour but less than 2 hours []
At least 2 hours but less than 3 hours [
At least 3 hours []

What is your favourite type of programme on
TV?

Soaps [J

Films []

Documentaries []

Dramas [J

Others [

Do you like watching MTV?

Yes [] No[J Haven’t seen it []

Do you like nature programmes?

Yes [1 No [

9

What is your favourite type of TV programme?
Tick one box.

Comedy L[] Romance [J Sport []
Documentary [] Other [J

page 457 Test yourself

1

vi W N

51-8 km/hr

a 25<r<30 b 25-8 degrees
a 3 b 10 marks

30 mm

a Student’s own answer.

b Sample is too biased and small. His friends
are likely to be the same age as him and
have similar interests.

a Time period in question not specified, time
periods in answer not specified.

b Student’s own answer.

¢ Biased sample.

a Itis a running total of the frequency values.

b i 365 people ii 54 times

a 6-08 hours

b

No. of hours (h) Frequency

0<h<2 10
0<h<4 25
0<h<6 55
0<h<8 90
0<h<10 115
0<h<12 120




Cumulative 70-—
Frequency 20—---

1 i 1 T l - ; ‘;
2 & 6 § 90 12
Number of hours

d 72
9 a Box plot drawn with marks given.

b The boys have a greater range, but a higher

median so gave more on average overall.
The IQR for both sets is very similar.

A
10 A

Frequency
Density

1 ] ] T ‘}
0 5 10 15 20 25 30 35 40 45 !
Time, min

11 86 farms
12a ¢

Test B 50

OJV

10 20 30 40 5
Test A
b Strong negative correlation d 68

9 Probability

page 464 Exercise 1 o

1 a B.60,15 ... b{3,6,9)
b M

4
5

Boys’ names with the initial ]

Multiples of 5

Square numbers less than 82

The initials of the colours of the rainbow
6,8,10,12,14 b a,b,c,d

1,8, 27, 64 d Ay G EH, LMS,T
true a, b, f false ¢, d, e

a A B b A B
.
3 A4
1 5
(16 GO0
C A d A

B

n 9 a n g o

a) 3,4
b) 3,4,5,6,7,8,9
) 1,2,3,4,5,6,7,8,9

d) 3
e) 1,2,3,4,5,6,8
f) 3,4,8
page 466 Exercise 2 o e
1 16 2 a 12 b 3
3 a HH,HT, TH,TT
4 b DD, DC, DR, CD, CC, CR,RD, RC, RR
5
c 5 d 6
5 a 11 b 6 c 5 d 25
e 10_5 f 1
36 18 36
6 a BBB, BBG, BGB, BGG, GBB, GBG, GGB,

GGG

b Frequencies are 1, 3, 3, 1.

¢ A grid has only two axes. A three-child
family would need three axes which are
difficult to draw on paper in 2-D.

3 1

b 3 c-8- d§

a 1

L5 1,10 1,20 2,5 2:;10 2,20



9a AY AZ BY BZ CY CZ DY DZ; 8 ways
b KP KQ KR LP LQ LR MP MQ MR;

9 ways
10a 20 b 30 c 420 d 525
11 250
page 469 Exercise 3 @
1B 2C 3 A 4 BorC
5C 6 A 7 B 8 B
9C 10D
11
02 o ‘
o-18-fit el ' 58 SRR
0-16-4ie /N s R B G B
o ja PR | HEH

Relative frequency 0'12"&% =

of getting a one i H - HHH

008 =R e R A AN A A A W SR

0-06

0-04

Number of rolls

13 Nick, as the relative frequency should be close
to 0-1 with his number of spins.

page 471 Exercise 4 @

1 1 1
1 a — o =
5 Pm 93
Zal bl cé d-2-
9 3 9 9
T a 2 b2 c X
11 11 11
4ail- b 32 cE
7 17 17
5a2 bg cl d 0 eé
9 9 9 9
6a ~ bBe i o d2
13 13 52 52
4 a — bi cE
13 13 13

| B PR HHEH =
0" 200 400600 80010001200140016001800 2000

8 Megan
9a L b > &
10 10 10
10i H i A iii B iv C
v E vi D vii G viii F

11 6 blue, 3 white
12a 1

b There may be a small number of blue balls,
and Asif just didn’t pick them.

13a L b 4 c B
7 7 7
14 a 1 b L c 1
6 3 6
wWa ¥ 2 & 2 b2 i L
13 13 12 12
16a L b L ¢ 1
12 40 4
17a = b 3 18 0-14
12
19a i L i 1 i L
4 4 4
b l C g
4 9
page 476 Exercise 5 @
1 a 67 b 200
2 a 25 b No
3 50 4 40
5 @ % b 25
¢ Possibly not, but you need more trials to be
certain.
6 a L b L
2 4
a 15 b 105
8 a 20 b 5
c 50 d 40
9 a 0-2146 b 1073
page 478 Exercise 6 @
1 a HHH,HHT, HTH, THH, HTT, THT,
THEL T
b 1
8



2 HHHH, HHHT, HHTH, HTHH, THEHETL,
HHTT, HTHT, THHT, HTTH, THTH,

TITHHR, HITTL, THTT, TTHT, TTTH,

ETTT (16)
3a &
5- B
White 7 1 IERER
gee [ 1 P ITTE
2_. .............. e T
1 —————ip
1 2 8 4 5 %
Black dice
b 4 C 1
9
da = b 1
4 4
5 WX, WY,WZ, XW, XY, XZYWYX.YZ, ZW.
DR A
6
6 a b
Dice
T o b AL & o d
12 36 18
8a A b 2 C 2
12 36 3
d oL e L
12 36
92 10a 64 TS
3 64
11 Yes

12 No, it is slightly biased in favour of Y.

13 Lose 20p

14a L. p L
144

DO [ =

| =

page 483 Exercise 7 @

14
2a 1 b = c 32 d 20
1% 13 13 13
o 4076 5 0-494
36
6a L b 2 g 2 g B
4 4 8 8
e 0 f 1
Ta = b L c 7 d 1°
11 22 0D 22
Btk 9a 03 b 09
18
101 17 L.
3 24
12 a i 024 ii 0-89 b 575
13 a i Exclusive ii  Not Exclusive
b
15
14 a i Exclusive ii  Exclusive
iii Not Exclusive
b 2>

4
15a 0-8 b 07

¢ The events are not mutually exclusive.
16 The events are not mutually exclusive.

page 487 Exercise 8 @

o i 1
Ta p@=ge®=1 b L
2a * b L ¢ L
2 2 4
3 1
10
4a L b L LY
78 104 24
Ea L b L & 2
16 169 169
6a e b 2
16 144
g A B 2 g %
121 121 1125
9a 1 L
288 T2
10a . b 2 11 L
9 27 24
A 13 L

128 144



1 1 1
1a = b 5 2 a 5 b 7
BE b -2 4a 2 b 15
100 100 64 64
5a 1 b 2 c L
4 25 25
6a l b i
15 15
7a g b 1 c & d 2
12 6 3 9
ga L plB B 49
216 216 72 216
9a A b 2 C 27
64 32 64
10a 1 b L & - d 2
6 30 30 30
1Ma 2 b L 12a 6 b L
16 16 3
13a 2 b L 14a 2 b 2
9 24 20 20
15a -5 b 20 o 120
6840 6840 116280
page 494 Exercise 10 @
i a 90 b 979110 19 800
999000 999 000 999 000
2 a 3 b L ¢ L
20 20 2
3 a 5 b 1
64
4 a L b L € d
220 22 11
5 a 3 b 1 C 2
5 ) 15
d i e l
21 7
6 a 0-00781 b 0511
21 455 945
7 a — 2 c
506 2024 2024
X x(x—1)
g a x4+ b (x+y)(x+y-1)
29 -1
i xy yy-1)

(x+3(x+y-1)

(x+y)(x+y-1)

9a * b %(%—1) & 2x(z—x)
z 2(z-1) z(z-1)
10a L b L c 1 d 2
125 125 10 000 500
g - b L 128 «— b §
49 T 52
page 497 Exercise 11 @
23 11 13 13
1 a % b % C 5—5 d EZ
2 a . b b C = d !
15 45 10 3
1 2 : 6
1 13 9 2
4 5, i = it
“ 5 b 20 £ 13 . 5
5 a =2 b i_ C < d -
25 25 11 7
6 a 15 b o, C 2 d g
25 10 12 7
page 500 Exercise 12
2 3 2
10 140
1 18 1 2
325 b s ¢ 2 d %
g T
100 g
4 a 007 b 0064 ¢ 029 5 B
6 a 2 b 38 7 27
25
page 502 Test yourself
1 035 2 a 03 b 175
3 a 252 students b 0-252
4 a i 27—0 ii A different experiment usually

produces different results

o

250 5 a 36 b 047
6 a 026 b 45
7 a ~win b p?
'
-

win
7 s lose

¢ 2p(1-p)



8 a Tom Sam

Pass <
0 04 Fa
o
;\\
02 S “ 0-6/_, _~ Pass
 Fail \/
-
04 S e
b 048 c 044
2 =E ~
9 ai = ii 1 iii O iv 2
9 3
b 120 10 g or 0-375

The results are given here as a check for teachers
or students working on their own.

10.1.1 Opposite corners

The difference in an 7 X n square with 3 columns
is (3n — 3)2.

10.1.2 Hiring a car

Hav-a-car is cheapest up to 774 miles. Between
774 and 1538 miles, Snowdon rent-a-car is
cheapest. Gibson is cheapest over 1538 miles.

10.1.3 Half-time score

12 different scores were possible at half-time.
The general rule is (a + 1) (b + 1) for a final score
a—b.

10.1.4 Squares inside squares
Area is always a® + b2
10.1.5 Maximum box

The corner squares should be % th the size of the

square sheet. For a rectangle a X 2a, cut out = .

10.1.6 What shape tin?

Smallest surface area is 393-8 cm? when
r = 4-57 cm. In general, height = 2 x radius for
smallest surface area.

10.1.7 Painting cubes

27 cubes: 8 have 3 blue faces, 12 have 2 blue faces,
6 have 1 blue face, 1 does not have a blue face.

n’ cubes: 8 have 3 blue faces, 12(n — 2) have

2 blue faces, 6(n — 2)* have 1 blue face, (1 — 2)°

do not have a blue face.

10.1.8 Discs
a For n blacks and » whites,

n(n+1)

no. of moves = =5 =
n+2

b no. of moves = %

¢ For 7 of each colour, no. of moves = % n(n+ 1)

10.1.9 Diagonals
880 squares

10.1.10 Chess board

30 squares on a 4 X 4 board
204 squares on an 8 X 8 board

P+ m—12+.. +22+12= %n(n + 1)(2n + 1)
squares on an 7z X n board

10.1.11 Find the connection

They all tend to a constant number.

Cube root of x, seventh root of x, A @x)2.

3/5)
10.1.12 Spotted shapes
A=1+ %p — 1 (Pick’s theorem)

page 513 Exercise 1

1 False,n=2 2 False, x = %
3 False,n=0 4 False,n=—
5 False, 1,2, 2 6 False,x = %
7 False, a square 8 False, /2

9 Not proven



10 False, 333 333 331 + 17 = 19 607 843

11 False, n = —%

13r= i(n‘l— 6n> + 23n% — 18n + 24)

12 Not proven

page 515 Exercise 2

1 a Iftoday is Monday, then tomorrow is
Tuesday.
b Ifitis raining, then there are clouds in the
sky.

¢ If Abraham Lincoln was born in 1809, then
Abraham Lincoln is dead.

2 a True b True ¢ True d False
e True f False g True h True
i False j True

page 517 Exercise 3

1 Let b= 2m for an integer m
soab=aX2m=2X am
so ab is even

2 leta=2n+1andb=2m+ 1 for integers n,
m
thenab= 2n+ 1)2m + 1)
=dnm+2n+ 2m + 1
=2Q@um+n+m) + 1
which is odd

3 Let the numbers be 2n + 1 and 2m + 1.
Then2n+14+2m+1=2n+m+ 1)
which is even.

4 I.et the even number be 2m.
Then (2m)? = 4m?, which is divisible by 4.

5 Thenthlineis (n+ 1)(n + 3) —n(n + 4)
=’ +4n+3-n’>—4n
=3

6 Let the numbers be x — 1, x, x + 1 then
(x—1)(x+1)=x>-1.

7 One of the fair consecutive numbers will be
a multiple of 4.
Therefore, the product will be a multiple of 4.

8 Let the numbers be x and x + 1.
Thenx®> + (x + 1> =x*+ x>+ 2x + 1
=2(x*+x) + 1
As 2(x* + x) is an even number,
2(x% + x) + 1 must be odd.

9 Let the numbers be (7 —2), (n— 1), n,
(n+1)and (n + 2).
Then (n—2)>+ (n—1)> +n®> + (n + 1)?
+ (n + 2)?
= 51>+ 10 = 5(n° + 2), which is a multiple of 5.

10 Let the numbers be x — 1, x and x + 1.
Then (x— 1%+ 22+ (x + 1) -2
=84 22
= 3x?, which is 3 times a square number.

11 Area @ =cz+4><%ab=c + 2ab

So area @ = area @

(a + b)?>=c*+ 2ab
A+ +2ab=c2+ 2ab
LA+ b=

12 Dividing by (b — a) is not allowed as b—a = 0.

page 520 Exercise 4

1 Let ZCAB=x
Then ZACB = x (isosceles triangle)
- ZABC = 180 — 2x (angles in a triangle)
.. ZCBD = 180 — ZABC (angles on a
straight line)
=180 - (180 — 2x)
=2x
- So ZCBD =2 x ZCAB

2 /PRS = /PQS (isosceles triangle)

/PSR = /PSQ (both 90°)

.. ZRPS = ZSPQ (two angles in triangles RPS
and PSQ are the same so the
third angles must also be the
same)

. PS bisects ZQPR

3 ZACD = ZABD (both subtended by the chord AD
ZCDB = ZBAD (both subtended by the chord BC
ZCXA = ZBXD (vertically opposite angles)

So AACX is similar to ADBX.

E—i = % (ratio of corresponding sides are
equal)

L AX X BX = CX x AX

4 Let LCAT =x
Then ZACT = 90 — x (angles in a triangle, tangen:
meets diameter at 90°)
. ZATD = ZDET = 90 — x (alternate angle
theorem)
So ZADT = 180 — x— (90 — x)
= 90° (angles in a triangle)



Similarly ZTEB = 90°

So ZDEB = /DET + ZTEB = 180° — x

Therefore /ZBAD + ZDEB = x + 180° — x
= 180°

Similarly ZADE + ZABE = 180°

So ADEB is a cyclic quadrilateral.

Use the alternate angle theorem to show that
two angles in a triangle are x and 90° — x, so
third angle is 180° — (x + 90 — x) = 90°.

ZCTA = ZCTB (same angle)
ZTCA = ZABC (alternate angle theorem)
. ZCAT = ZTCB (third angle in triangle)
SoTCA and TBC are similar.

% A s 3
Therefore i 10 (ratio of corresponding
TB TE:
sides are equal)

SoTC?>=TA XTB

Let ZACD =x

Then ZCAD = 90° — x (angles in a triangle)

- ZABC = 90° — x (alternate angle theorem)
ZCAB = 90° (angle in a semicircle)

So ZACB = 180 - 90 — (90 — x)

= x (angles in a triangle)

So AC bisects ZBCD.

page 521

1

2

3

4

5

n+tn+1)+n+2)=3n+3=3m+1)
= a multiple of 3

eg.whenx=5,y=25-5+5=25

(not prime)

Other counter-examples are possible.

a 1-30 or-2-30

b Whenx=10,y=100+ 10+ 11 = 121
which is not a prime as it is divisible by 11.
Other counter-examples are possible.

a 5n
b i 5n+5m+1)=5n+5n+5=10n
+5=52n+ 1) which is 5 X an odd
number, and therefore odd.
il 5nX5m+1)=25n(n+1).
If n is odd, then this equals
25 X odd X even = 25 even = an even.
If » is even, then this equals
25 X even X odd = 25 even = an even.
. the product is always even.
a i Ifnisodd, then n(n+ 1) = an odd

X an even = an even number.
If n is even, then n(n + 1) = an even
X an odd = an even number.

ii 27 is a multiple of 2 and therefore
even.
s 2n+ 1 = an even number + 1
= an odd number
b Cn+1)?=4n’+4n+1
¢ The square of any odd number can be
written as (2n + 1)2.
Cn+1)2=4+n) + 1
=dnn+1)+1
=4 X an even number + 1
= an even number + 1
an odd number

6 (n+1)2—(n-1)>2
=n’+2n + 1-@#%—2n+ 1)
= +2n+1-n?+2n—1
=4n
= a multiple of 4
7 AB =BC; AM = MC
ZBAM = Z/BCM
Using the SAS rule, the two triangles are
congruent.
8a 3,7,31 Yes,heiscorrect.

b 27 -1=127 which is prime

c n=4
9a y—-1Ly+1
b P=y’ -y

15a 7x8-4x11=12

8X9-5x12=12

page 525 Revision exercise 1

1 £25°60, £6-70, 4, £55-30

2a 30,37 b 12,10 ¢ 7,10 d 8,4
e 26,33
3 /8 4 [262
5a 1810 seconds b 72-4 seconds
6 0-8cm
7a (13 b 148 ¢ £170
8a 5-89 b 6 ¢ 7
9a -11 b 23 c -10
d -20 e 6 f -14
10a 3 b 5 c -6 d -7
MMa x=9 b x=11 ¢ x=3 d x=7
12 aand ¢



page 526 Revision exercise 2
1 a b 1,4,9,16
¢ Square numbers

d 49

_ 4
2 a € H= -
3 a
4 a C 2
11
5 a N
| S
I 1
b e \\\
\\\ . b N
B
b 86km
6 a Reflectioniny=0 b Reflectioninx=-1
¢ Reflectioniny =«
d Rotation 90° clockwise, centre (0, 0)
e Reflectioniny=-1
f Rotation 180°, centre (0,—1)

7 .. N

IR T EEE

a Enlargement scale factor ll, centre (1,-4)
b Rotation 90° clockwise, centre (0, —4)

Reflection in y = —x
! 11
d Translation
10

e Enlargement scale factor %, centre (-3, 8)

f Rotation 90° anticlockwise, centre (%, 6%)

g Enlargement scale factor 3, centre (-2, 5)
8 26cm?

page 527 Revision exercise 3
Ta t+t+1=3¢
¢ 2nXn=2n

b 50

2
b @ xd=at

2a 9
3a-b

¢ TRIT—a=2T72-1

C (63 O): (29—8)3 (—89 2): (13—5)> (_ 1> 3)
4 17-7cm
5a [26 b 29 minutes

6a =45° b =675°
7a £44000 b 198 c £220 d £43560
8a 4 b 19
9a i Consett ii Durham iii Consett
b i 55km ii 40km
c i 80km/h ii 55km/h
iii 70km/h iv 80km/h
d 12 hours
4
10a 12 b 20cm

3



11 A Cross-channel swimmer
Car ferry from Calais
Hovercraft from Dover

Marker buoy outside harbour
Car ferry from Dover

B

C

D Train from Dover
E

F

a 560kg

b 57kg

page 529 Revision exercise 4

1A y=6 B yZ%x-B
C y=10-x D y=3x
2a 5 b £
74
36
4a 220° b 295°
5a 14 b 18 c 28
6 253 7 £5250 8 0-375
9 b 1L
20 24
10 iii
1Ma 1:50000 b 1:4000000
2a s=n+3 b r=2
13 10 14y<3x,y>2,x+y<6
page 529 Revision exercise 5
1 5%
2 21%
36
4 25
5a 8 b 140 c 33
d 42 e 6 f -6
6% 7a 9ncm? b o9

833%mph 99
10a 5-45 b 5 ¢ 5
i Beii 12a 6x+15<200 b 29

page 530 Revision exercise 6

1T a 20:8% b £240
2 A 4y=3x-16 B 2y=x-8
C 2y+%=8 D 4y+3x=16
3 a 0-005m/s b 165
¢ 172 800m or 172-:8km

4 ¢=5,d=-2

: . |
5 a Reflectionin x = 5

b Reflection in y = —x
¢ Rotation 180°, centre (1, 1)

6 152° 7 45°,225°

8 a 2 b »= b=
5 3)

9 a 50b 50

page 531 Revision exercise 7
1x<% 2 15x 10"
3a (x+3)(x+5)
€ 5x(x—6)

4 20 cm?

5aL bl—D c 2
28 28 7

6a 30 b 75
7

" T1a 16 18 20 25 24
Age

8EZ 0,8+ & T, v>u->

26

9 a 600 b 9000 c 3 d
10 a 40° b 100°
11 e P

AP Q R PB

page 532 Revision exercise 8
la x=50r-3 b x=60or2

2 4

3 They arrive at the same time.

4 250cm?
5d B
2
6a a=50°
€ ¢=50°d=40°

b 1620cm?
b b= 198°

b (x+3)(x-2)

60

d y=40°x=10°



71 g 2
12 48
9a 1 b 1 c O
9 12
10 1223
20

page 533 Revision exercise 9

1 a Ya b IA
| *‘
& 2 / _ |~
3]
\ |
\|
|
, "x ‘
c IA
o ! ’Ax
” i
2 a 1m? b 1000cm’
L 7
ay=u973 B e
4 2
16

5 ZDAE = ZBAE (as AE bisects angle A)

ZAED = ZBAE (alternate angles)
So triangle ADE is isosceles.
Thus DE = AD and AD = BC as ABCD is a

parallelogram.
So DE = BC
6 a 12- b 0-09
it e AL - =
7 a z=x-5y b W= ¢ 2=
8 a 0. B(6,0)
|
A(0,-3))f % C(12,-3)
b Jy,
B(9?3)
A(3,0) C(15,0) \ &

9x=13
10a a-c b —;—a+c
C %a - %c NM is parallel to CA,

and half as long.

page 535 Revision exercise 11
1 20-75 litres

2a 122cm b 61-1cm?
32:3x%x10° 4 33-1%
59-95cm

6 Maximum = 12325 cm?,
Minimum = 101-25

70:72%
8a 0-5601 b 5:215
c 0-6161 d 0-4743
9a 84 b 192
10 0:335m 11 x=1-24
b 60-3°

12a 1~155

page 536 Revision exercise 12
1 ThelIbjar

2 a 290° b 60°, 300°
3 a0:340 b 408 x10°
c 649 d 0119
4 a 45-6° b 58-0°
¢ 3:89cm d 33-8m

11 ax=3 b x=0o0r5 c x=0
12 x = 0:65 or 3-85
page 534 Revision exercise 10
1201 cm?, 32-2cm?
2a 123p per litre b 760 miles
3a 7-21lcm b 9-22cm ¢ 7-33cm
4x=5 19
5a 2-088 b 3-043
6 7-62cm
7a 3456m’ b14-1m’
8a -14-88 b 58-44
(d % d 3%
941-7%
10 a 198cm® b 1:36cm’ c 145



53-63m

4a x=-1250r292
b x=076o0r524

6 5:39cm

7 Mean = 13-6, Median = 11-5

b 41-8°

6Figl 3-43cm? Fig2 4-57cm?
7 273 cm’ 54-74
8a I141cm b 35-3°
94 % x” : 8 45-2km, 33-6 km
FFa (x +5)° 9a6:63cm
10 68p 11 1-552m 12 412¢cm 10 5-14 cm?
13a 0 b 16

page 538 Revision exercise 13
1 2-1 x 10** tonnes
3 ax=14-1cm, 483cm square

b 1930cm?

2 17kg

11 AB=41-2cm,AD = 9-93¢cm

12 8:06cm

13 89°

page 539 Revision exercise 14
8:9; 16,20, 23,29, 36,41, 42

ERRORS IN TEXT

Page Exercise Question Should be Not
543 + 472 543 x 472
25 Ex18 24 18.1 +10.9 18.1 + 10.9
112.2+4+75.9 112.2 X 75.9
25 6.9 + 5.1 6.9 +5.1
89 | Test yourself 6 0.34 0.34
131 26 6 for —2<x<4 for 22 <x <4
12 for —1<x<4 for 21<x<4
130 Ex 25 2f 1+vV3+3+3V3+-- 1+V3+3V3+9+--
352 Ex 23 6
395 Ex 17 1i 4x —x*—-3<0 4x —x>—1<0




