MEP: Demonstration Project Teacher Support Y7A, P1

Practice Book UNIT 1 Logic Answers

1.1 Logic Puzzles

1.
Goldfish Dog Budgie )
Jane :  Budgie
Jane 0 0 0 _ _
Bill : Goldfish
Bill . . . Kelly ' Dog
Kelly O O O
2.
Badminton  Tennig Footbal
Karen : Football
Karen O O s John : Tennis
John 0 0 0 Jenny : Badminton
Jenny O O O
3.
Maths PE Art Daniel : Maths
Daniel O O O Sarah : PE
Sarah O O 0 Jane :Art
Jane O O O
4,
8yrs 12yrs 16yrs
y y y John : 8 years
John O . O Alan : 16 years
Alan 0 0 0 Charlie : 12 years
Charlie O O O
5. Chris : Baked potato, cheese and beans
Adam :  Chips, mushroom pizza and salad
6.
Red Blue White Black Amanda Blue
Amanda 0 0 0 0 Jo . Black
Jo O O O O Alex : White
Alex 0 0 0 0 Zarah : Red
Zarah O O O O
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MEP: Demonstration Project

Teacher Support Y7A, P1

1.1 Answers
7.
Bill John Fred Jim Mrs Brown Fred
Mrs Brown O O O O Mrs Green John
Mrs Green 0 0 0 O Mrs Black Bill
Mrs Black O O O 0 Mrs White Jim
Mrs White O O O 0
8. Ist: Leah
2nd : Nadida
3rd : Alice
4th : Anna
9. L
6 years 8 years 11 years 14 years
Ali O O O O
Mohammed O O O O
Dipak O O O O
Nesima O O O O

10. Question 10 requires pupils to write clues for a given logic table, rather than to solve a problem,

given clues.

This is a set opossibleclues: there are many others.
. Ben kicks a ball into a net

. Abbie does not play a team game

. Helen uses a stick

1.2 Two Way Tables

1. (a) 40 (b) 42 (c) 20
(e) Manchester United; more happy fans
2. (@ b5 (b) 10 (¢ 3
3. (@ 74 (b) 179 (c) 60
4. (@ 6 by 11 (c)
5. (a) 484 -(40+36 + 55+ 161+ 144) = 484 - 436
=48
(b) 103 (c) 305 (d)
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249 boys, 235 girls; more boys
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MEP: Demonstration Project

Teacher Support Y7A, P1

1.2 Answers
6. (@ Less than 4 kg (b) 76
4 kg or more
Boys 64 26
Girls 76 14
7.
Blue Peter Grange Hill Newsround
Year 7 8 13 1
Year 8 12 5 5
Blue Petemwas the most popular programme.
8. (a) 40
(b)  You do not know how many had, for example, blue eyes and blond hair.
c d 18
(©) Blue Not blue (@)
eyes eyes
Blond hair 12 4
Not blond hair 6 18
9. 7 cars are not blue and not hatchbacks.
10. 12 boys played hockey.
Section 1.3 Sets and Venn Diagrams
1. (@ (b) {8}
3
A e B
9
2. (b) {1,3,56,7,8,9,10}
2
A é 6 B
3 10
8 4
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MEP: Demonstration Project Teacher Support Y7A, P1

1.3 Answers

3. (@ A={24686,8, 10, 12}

(b) B =1{4,812}
(c) A = evennumbersupto 12
B = multiples of 4, 4x table, upto 12

(d {1,3,5 7,911}

4. (@) (b) {3,5 7,9}

5. (@) E={2 46,8, 10,12, 14, 16,18,20}
(b) S={1,4,9,16}
(c) E =evennumbers up to 20
S = square numbers up to 20
(d) {1,2,4,6,8,9, 10,12, 14,16, 18,20}

6. 14 16 18
@)
M
12
2 4 6 8

7. (@
R @ Q
C F !
(b) {AE} (c0 {B/D} d {CFKI}
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MEP: Demonstration Project

Teacher Support Y7A, P1

1.3 Answers
8 (a) () P
P ‘%’ R
(c) Union = {D,E,J,N,T,Y}
(d) Intersection= {E}
9.
R S
50p
10. (@) C (b) B (c B d A
1.4 Set Notation
1. (@ AnB ={6}
(b) AOB =1{2,3,4,6,89}
(c) A ={1,3,5,7,9,10}
(d B ={1,2,4,5,7,8,10}
() A'nB =1{1,57,10}

H A OB ={1,

2. @ AnB ={21

(b) (A nB) ={10,
(c0 AOB = {12,
d A = {10
(e) B = {10
M A nB ={10
9 A'nB ={12

© The Gatsby Charitable Foundation

2,3,4,5,7,8,9,10}

}

11,12, 13, 14, 15, 16, 17, 18, 19, 20 }
14, 15, 18, 21 }

11,12, 13, 15, 16, 17, 18, 19, 20 }
11, 13, 14, 16, 17, 19, 20 }

11, 13, 16, 17, 19, 20 }

15,18}



MEP: Demonstration Project

Teacher Support Y7A, P1

1.4 Answers
3 @ AnB =1{1,10}

(b) AnC =({3,6}

(0 BnC =0

(d AOB ={1,356,10}

e/ ADOC ={1,3,6,9,10,12}

® cC ={1,2,4,5,7,8,10,11}

(99 AnC ={1,10}

(h)y B ={2,3,4,6,7,8,9 11,12}

() B'OC ={1,2,3,4,5,6,7,8,9,10,11,12}

0] AnBnC =10

(kW AOBOC ={1,3,5,6,9,10,12}
4 (@ 0

() (d)

() g 0
5. (a) AOB (b) (c) ADOB

d PnQ (e J  (KnlL) orK OL'
6. (@ True (b) False (c) True

(d) False (e) True ( False

(g) True
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MEP: Demonstration Project Teacher Support Y7A, P1

1.4 Answers
7. (@ True (b) FalseAOC

(c) True (d False AnC={a ¢ e)

(e) True (H  True

(g0 False AnB =A

8. (a) g ]
©) ¢ @ §
(e)

9. (@ (AOB)NnC (b AOBOC
(¢ BnA'nC (d AnB
() AOBOC ® (AnC)nB
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MEP: Demonstration Project Teacher Support Y7A, P1

1.4 Answers

10. E

9
(@ AnB=0O (b) C' ={2 4 6, 8}
=B
(0 AnC={1 3 5 7} (d BnC=0O
= A

() AOB={123 4,56, 7 8} ® (AOB)={9}

(@ (AOB)nC={135 7} (hy (AOB)nC ={2 4, 6, 8}
1.5 Logic Problems and Venn Diagrams

1 member of the family plays only football.
2. 2 portions of chips have only salt.
3. (@ (b)

(©) (d)

8 pupils like pancakes and maple syrup.

(@) 18cars (b) 12 cars (c) 16 cars
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MEP: Demonstration Project Teacher Support Y7A, P1

1.5 Answers

6. 3 people wear glasses and hold a newspaper.
7. 2 blue pens do not work.
8. (&) 14 are eating fish and chips.

(b) 3 are eating fish without chips.
(c) 12 are eating only chips.

Questions 9, 10 and 11 involve situations that will require Venn diagrams or situations involving 3 sets.

> @ Tenni Badminton
‘ Squash
(b) _ )
Tenni Badminton
Squash
(©
10. (a) 10
(b) Art : 15

Chess : 19
Drama : 20
11. 17 pupils eat school dinners.
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MEP: Demonstration Project

Teacher Support Y7A, P2

Practice Book UNIT 2 Arithmetic: Place Value Answers
2.1 Place Value and Rounding
1. (@ 90 (b) 50 (c) 70 (d) 10 (e) 10
® o0 (g) 4710 (h) 5630 (i) 4760
2. (a) 400 (b) 1400  (c) 24700 (d) 100 (e) 100
(f) 300
3. (@ 1000 (b) 3000 (c) 4000 (d) 132000 (e) 56000
(f) 556 000
4. (a) 109 900 (b) 110 000 (c) 109 870 (d) 110 000
5. (@ 1260 (b) 1300 (c) 1000
6. (@ 9units or 9 (b) 9tens or 90 (c) 9tens or 90

(d) 9 hundreds or 900 (e) 9thousands or 9000
() 9 millions or 9 000 000 (h) 9 millions or 9 000 000
(i) 9 hundred millions or 900 000 000

7. (a)
(d)  One hundred and twenty four

Thirty two (b) Fourteen (c) Eighty six
(f)  One thousand four hundred and sixty three
(h)  Four million, seven hundred and thirteen thousand

(i)  Three million, nine hundred and ninety one thousand and one

8. @ 24 (b) 86 () 19 (d) 120 (e) 304
(fHh 1026 (g) 3400000 (h) 1005

9. (@ True (b) False (c) True (d) True (e) False
) True (g) False

10. (a) 32, 47, 147, 222, 316, 1004
(b) 621, 1471, 1472, 3416, 3813, 15721

(c) 3000, 6000, 30000, 60000, 4000000

11. (a) 86432
(d) 864320

(b) 23468
(e) 203468 (if 0 not allowed at the front)

(c) Decreasing ; Increasing
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(g) Three million

(f) 9tens or 90

(e) Three hundred and twenty eight



MEP: Demonstration Project Teacher Support Y7A, P2

2.1 Answers

12. (a) 7135 (b) 1375
13. 115, 116, 117, 118, 119, 120, 121, 122, 123, 124
14. (a) 42499  (b) 41500

15. (a) Liverpoolv Crystal Palace (b) 214000 (c) 21400

2.2 Decimals and Place Value

1. (@) 5 hundredths or 0.05 (b) 5tenths or 0.5 () 5Sunits or 5
(d) 5thousandths or 0.005 (e) 5hundredths or 0.05 (f) 5tenths or 0.5

2. 05, 058, 0.6, 0.8, 0.85 087, 0.9
3. @ 15 () 37 () 05 (d 38 (¢) 41 () 50

4. (a) 3.44 (b) 8.56 ) 0.32 d) 4.76 (e) 0.30
M 411

5. 4705, 4706, 4.707, 4.708, 4.709, 4.710, 4.711, 4.712, 4.713, 4.714
6. (a) 46 (b) 5.04 ) 16.34 (d) 100.05  (e) 1026.005

7. (&) Five and seven tenths (b) Five and six thousandths
(c) Three and two hundredths

8. None: i and ﬂ are the same.
10 100

9. 2.4, 1508, 1.05, 0.7, 0.58, 0.2991

10. (a) 7430 or 743.0 (b) 0.0347 or 0.347
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MEP: Demonstration Project Teacher Support Y7A, P3

Practice Book UNIT 3 Graphs Answers

3.1 Scatter Graphs

1. @ (i) 25miles (i) £40 (b) Rory, Halim (c) Prakesh
(d) Money+ distance i.e. £16 5 = £2 (e) 405 = £8 (Hh £26
(@) 23 miles
(h)  Generally yes, but there are exceptions such as Sally and Sunniva

2. (@ () 11years (i) £4 (b) Ben, Chris (c) Kristian, Chris
(d) Matthew (e) Chris (H Matthew (99 Tim
(h) Rana

()  (This question requires pupils to construct an argument using data given in the scatter graph.)
He could compare himself with children of a similar age like Tim and Chris: £4.

3. (a) Stewart (b) Frederick (c) Alison (d) Robin
(e) Stewart and Tony (H Gita (g) Alison, Tony, Stewart
4, (a) Pete (b) Jan (c) Heidi (d) Esther (e) Jan (28)
() Liz and Jai (10)
15
14 Karen
13 Jenny
12
11
10
Science 9 Wendy
Score 8 Rola
7
6 Adrian
5 |
4 Zia
3
2
1
0

01 23456 7 891011121316
Maths Score

3
10 :
5.  (a) Highest: Julie (17 points) 9 Julie—
8
(b) Second: Jane, Nishi and Veronica (9 points each) 7
6
Judge1 5 Janes

4 \eronica:

3 | Nishi

2 Chiori

1 Andreal

0 [ a‘

01234567 8910
Judge 2
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MEP: Demonstration Project Teacher Support Y7A, P3

3.1 Answers

6. (@) . ! T
20 Jaie- Kingsleye—
18 Lynda
16 !

14
Money 12 Mark

Raised i
10 Zarah Kevin
(£)

® Alex

— Caroline
L

O N A O

0 100 200 300 400 500
Distance(m)

(b)  "more"

3.2 Plotting Points

1. A (1,1), B(4,8), C (10, 4)

2. (a) (16,3) (b) (13, 13) ©) (20, 6) d) (5, 10) €) (2, 17)
® (15,17 (@) (10, 18) (h) (5,4) and (5, 5)
3. (@and(b) Y
.
6 N
2 TN
3
i NG
0

01234567
(c) Shapeisa star

4. Join these points in order:
(@ (@3) (18 (29, (7,9), (8,8), (8,3), (7.2), (2,2), (1,3)
(b)  Then join these points to form one dot (4, 5), (4, 6), (5, 6), (4, 5)
Shade the square in the centre.

5. y

OFR NWPAOIUTONO©OO

01234567809
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MEP: Demonstration Project Teacher Support Y7A, P3

3.2 Answers

OFR NWMOUI O

0123456 78 9101112131415

7. (&) For this question you will need a grid like this.
y

OFRL NWMOI O N

0123456 78 910111213145
Join each set of points in order, to create the initials of someone's name.

@ J (1,7, (6,7), 6, 6),(46), 4 1), (1, 1), (L 3), 2,3), (2,2), (3, 2)
(3,6), (1,6), (1,7)
Dot: (6,2), (7,2), (7,1), (6,1), (6,2)
C:  (8,7), (13,7), (13,5), (12,5), (12, 6), (9, 6), (9, 2), (12, 2), (12, 3)
(13, 3), (13, 1), (8, 1), (8,7)
Dot: (14, 2), (15,2), (15, 1), (14, 1), (14, 2)

y
8. (d) Additional points: (5,4), (4, 5), (3, 5),
10 2,4), (2,3), (3,2), 4 2), (5,3),
Z and (9, 4), (11, 8), (13, 9)
. or (9,4), (7,8), (5,9)
6
5
4
3
2
1
0

012345617 891011121314X

3.3 Negative Numbers

1. (@) 2°C () -9°C (c) 0°C d) 1°C (e) -7°C
H -—2°C (g -4°C (h) -4°C () -12°C () 8°C
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MEP: Demonstration Project Teacher Support Y7A, P3

Answers
2. @ 1 (b) -5 () -2 (d -4 e -9
H -13 (@ -15 (hy 11 @ -2 0 12
3. (@ -10, -7, -5, -2,3,6,8 (b)y -3,-2,-1,0 1, 3,8
(¢) -90, -50, —20, -7, 5, 60, 100
4, @ 4>2 (b)y -6<-2 (c) -3 <4 d 2>-4
e -6>-7 fHh -6<-5 (99 0<1 (hy -1<0
5. (a) False (b)  True (c) True (d) True (e) False
(f) False (@) True (h)  True (i) False @  True
6. (Note that the ternmtegeris used in question 6.)
@ 6 by -4 (c) —-4,-5,-6 (d -5-4-3,-2,-1

e) 01

3.4 Coordinates

1. @ @O (2,3 (i) 4,-4 (i) (-5,-23)
(v) (=54 (v (3-1
(b)  Tennis court; camp site
(c) He would have to pass through the sea
y

3. @ (6,-2), (-6,-4), (-4,-4), (-4,-2)
(b) Left foot on white square.
(i) Left on white, right on black
(i)  Both on white,
(iif) Left on white, right on black
(iv) Left on playground, right on black,
(v) Left on black, right on white
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MEP: Demonstration Project Teacher Support Y7A, P3

Answers
y
4. B
10
9
I
— .
/AR,
/ I/
-10-9 -8 -7 -6 -5/44 342 19 3 456 7 x
73
4
y
5. *
) N
7
6/
\ 5
N
A
A 1\
| _5_4_3—2/-19 L\’Z shsp "
ANERY
M
[N
A
L \
- s
6. y
9
8
7
6
5
3
2
1
8- —6-5-4-3-2 —1? 5 3 4 56 7 8 910111213 14 1516 "
=
—o
—4
=9
=6
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MEP: Demonstration Project Teacher Support Y7A, P3

Answers

3.5 Plotting Polygons
1. @ (@3 () .-6 (© L1 @ (2-4
2. @ 3-2 (b (259 © (2 @@ @-4 (€ (4-9
3. (@ (5,-5) (b) 5,0)
4. (@ (62 () -4 (© 16 (@ G -5
5. (@), (b) (c) Yesitis possible

Yy Yy

9 0

; SamEm

6 \ 6

1 ] 1 \

-948-7-6-5—4-3-2 _i? 2 3 456 -9 -8-7-6-5\4-3> —_? 1 \3 2586 "
» IBErEs
K K

6. (1,2
7. (2,-2), (4,0
Note: Pupils may need to be reminded of the meaning of a line of symmetry for the remaining questions.

8. (0,1)and (-1, -1)

9. (4,-3), (6,-1), (6,1) \

10. (¢) (-4,3), (—2,-5), (6,0), (5,-3)

PN Wb

6-5-4-3-2-10 1 2 3 4 5/6
\ - /

=2
-3
=4

-6

© The Gatsby Charitable Foundation 6



MEP: Demonstration Project

Teacher Support Y7A, P3

Answers

3.6 Conversion Graphs

1. @ (@ 30 DK (i) 70DK (i) 45DK
(b) () £8 (i) £6 (i) £2.50
2. @ (@ 66 Ib (i) 22Ib (i)  99Ib
(b) (i) 50Kkg (i)  9kg (i) 381b
3. (a), (b)
50
40
British
Pounds 3q
20
10
O0 10 20 30 40 50 60 70 80 90 100
U.S Dollars
(c) () $32 (i) $56 (i) $24
d (@) £31 (i) £28 (i) £16
4. (a)
100 /..
90
80
70
British 60
Pounds
50
40
30
20
10
0
0 50 100 150 200 250
Australian Dollars
(b) (i) £80 (i) £20
(c) () 188Aus$ (i) 200 Aus $ (i) 113 Aus $
5. (@) See over page
(b) () 71°C (i) 16°C (i) 21°C (iv) 35°C
© () 140°F (i)  68°F (i)  86°F (iv) 113°F
(d) See where the line crosses the vertical axis.

(e)

—40°C =

— 40°F

© The Gatsby Charitable Foundation



MEP: Demonstration Project

Teacher Support Y7A, P3

Answers
5. (a) |
\ L
Degrees 1 it
Ce%tigradefgo -
60
P
40 B
20 =
o
-40| -20| O /2,0/'40 60| 80| 100 120 0 160 180 200 220
I I I
/-;2C Degrees Farenhei
40
6. (@ 120 minutes (b) 25 minutes (c) 1400 grams (d) 65 minutes
7. (a)
B
20 T
Gallons =
L
]
10
L
1
L
0 1
0 10 20 30 40 50 60 70 80 90 100
Litres
(b) 91 litres (c) 9agallons (d) 36 litres (e) 9 gallons
(f)  68litres (g9 36cans (h) Old toilet uses about 1 litre more than the new toilet.
8.
10 e
8
Metres
(m) 6 ]
4
2T
0
0 10 20 30 40
Feet
(@) Mohammed by about 1 foot (b) 6.5m
(c) Yes, 8 mis about 26.5 feet (d) 30 feet (e) 6.5 mor 21 feet.

© The Gatsby Charitable Foundation



MEP: Demonstration Project

Teacher Support Y7A, P4

Practice Book UNIT 4 Arithmetic: Addition and Answers
Subtraction of Decimals

4.1 Addition and Subtraction

1. (@ 8 (b) 11 (c) 16 (d)y 15 (e) 13
(g) 36 (h) 27 (i 31 (4) 43 (k) 25
(m) 56 (n) 88 (o) 89

2. (@) True (b) False (c) True (d) True
(e) True () False (g) False (h) True

3. (@ 3 (b) 2 (c) 3 (dy 2 (e) 12
@ 3 G0 9 K 9 (h 8 (m) 36

4. (@) 7 (b) 4 (c) 1 (dy 9 (e) 12

h) 75 (@) 12 () 10

5. (@ 5-(8—7) =4
) 5+7-(2-1 =11

(b) 6-B+2 =1

6. (@ 33 (b) 40 (c) 137 (d) 166

7. (@ 3 (b) 25 (c) 46  (d) 27

8. (a) 60 (b) 4

9. (@ 29 (b) 6

10. (@ 30 (b) 6

11. 47

12. 88

13 (@) 58 (b) 124 (c) 318

14. 225

15. £142

16. 398 miles

17. (@ 37 (b) 139 (c) 127 (d) 49 (e) 53
(hy 16 () 63 () 28 (K 77 () 88

© The Gatsby Charitable Foundation 1

(d 14 -(7-3) -2=8

M 14

() 45

M 13 (9 13 (h) 22
(n) 45 (o) 18

M 21 (9 9

() 100 (g) 121

(m) 43  (n) 98



MEP: Demonstration Project Teacher Support Y7A, P4

4.1 Answers

18 (@) 0.9 (b)) 09 (c) 053 (d) 49 (e) 488 () 81 (g) 10.3
(h) 14.11 () 17.62 () 8.81 (k) 1.561 () 11.02 (m) 21.34 (n) 19.718

19. (@ 05 (b) 03 (¢) 1.2 (d) 1.1 () 34 () 16 (g 1.9
(h) 1.8 () 10.94 () 16.92 (k) 11.74 () 8.28 (m) 0.66 (n) 0.39

4.2 Dealing with Money

1. (@ () 75p (i) 57p (i) £1.40
(b) A can of drink and a packet of crisps.

2. 14p

3. £2.65

4. £16.99

5. £5.14

6. £7.20

7. (@) £17.16 (b) £2.84

8. (a) £1.96 (b) £3.13 (c) 41p
9. 12.46 kg

Note that questions 10 and 11 contain mixed units. Students will need to be able to
convert from metres to centimetres or vice versa.

10. (a) 151cm or 1.51m (b) 49cm or 0.49m
11. 16 cm or 0.16 m

12. £11.13
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MEP: Demonstration Project Teacher Support Y7A, P5

Practice Book UNIT 5 Angles Answers

5.1 Angles and Turns

1. @ () W (i) S (iii) NE (v) E (v) SE
() @) 9° (i) 45° (i) 90°  (iv) 225° (v) 315°
(c) () 270° (i) 315° (i) 270° (v) 135° (v) 45°

2. (@ 360° (b) 720° (c) 270° (d) 450° (e) 630° (f) 810°

3. (@ 90° (b) 45° (c) 180° (d) 315° (e) 135° (f) 45°
(@ 315° (h) 90° () 135°

4. (a) 135° (b) 315° (c) 315° (d) 270°

5. @ sw (b) NW (c) NW (d) NE (e) E H sSw (99 S
6. (@) Radio Mast (b) Old Fort (c) 90 ° clockwise or 270 °anticlockwise
(d) () 315° (i) 45° (i) 135°

(e) (i) Old Fort (i) Church Tower (iii) Ship (iv) Radio Mast

7. (@ Church (b) Big Rock (c) Windmill (d) Windmill (e) Lighthouse
M N (99 NW (h) No, the tower is not exactly in a direction SE of the windmill.
8. (@) Great Yarmouth (b) Aylsham (c) Beccles (d) Aylsham

(e) Holt (H Beccles

9. (@ () 20s (i) 10s (i) 5s
() (@) 270° (i) 135° (i) 225°

10. (a) NLT
T Karen
o Nadina—
(d) Wendy is S of Nadina.
P-Jason Jenny (e) Anywhere on straight line joining Karen's
position to Jason's.

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y7A, P5

Answers

5.2 Measuring Angles

1. (@)
(e)
2. (@)
3. (@)
(b)
5 (a)
(b)
(c)
(d)
6. (b)
7.

50 © (b) 60° (c) 80°
95 ° (f  45° (g 105°

235 ° (b) 290° (c) 231°

Manchester Unitedl60 °, Arsenal
Newcastle 50 °, Chelsea
Other 35°

Largest sector (largest angle) (©

(d)
(h)

(d)

Chelsea

145°
38°

338°

ADC =118° BAE = BCD =84° AED = CDE =127°

DAF = CDE =127 °, ADC = BCD = DEF = AFE =117 °

All angles=135°

ABC =127° DAG = BCD =117° AGF = CDE = GFE = DEF=135°

AB=87cm, AB=92cm, AC=119cm

Tennis

Swimming

© The Gatsby Charitable Foundation 2
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MEP: Demonstration Project

Teacher Support Y7A, P5

Answers

5.3 Classifying Angles

1. (&) Reflex (b) Acute
(d) Reflex (e) Acute

2. (@8 A:acute; B:obtuse; C: acute;

()
(f)

Obtuse
Obtuse

D : reflex

(b) A:acute; B:obtuse; C:obtuse; D:acute; E:acute; F:reflex

3. (@) For example:

4. (&) For example:

(b) For example:

(b) For example:D

5.4 Angles on a Line and Angles at a Point

1. (a) 110° (b) 95°
d) 13° ) 32°
2. (1) 82° (b) 144°
d) 150° (e) 241°
3. 125°

4. (@ a=110° b=100°
(b) Increases td05 °

5. (a) T72° (b) 40°
6. 109°

7. a=152° b=28° c=152°
Opposite angles are equal.

8. 36° and 144°
9. a=27° b=152°
10. (a) 60° (b) 36°

© The Gatsby Charitable Foundation

(©)
(f)

(©)
(f)

(©)

40 °
46 °

75°
80°

12 sides
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Answers

5.5 Constructing Triangles

1. (@& 30°+61°+89°=180° (b) 34°+102°+44°=180°
(c) 30°+50°+100°=180° (d 120°+30°+30°=180°

2. Comparison of pupils' work
3. The lengths of the two shorter sides do not add up to or exceed the length of the longest side.

4 cm 3cm

12 cm
4. Triangles (a), (b) and (d) can be drawn. (ap9°, 35° 86°
(b) 32° 95° 53°
(d) 60° 60° 60°
5. (@ AB=6.2cm, BC=5.1cm (b)JABC =90 °

6. (@ 60° (b) 130° (c) 40° (d) 40-°
The sum of the interior angles of a triangld.8 °.

5.6 Finding Angles in Triangles

1. (@ b50° (b) 25° (c) 63°
(dy 37° (e) 125°¢ (H  48°
2. (@ a=b=50° (b) a=85° b=10°
(c) a=b=c=60° (d a=b=29°
3. (@) Isosceles (b) Scalene (c) Isosceles (d) Equilateral
4. (@ a=55° b=125° (b) a=48° b=132°
(c) a=34° b=146"° (d a=42° b=138"°

5. Exterior angle= sum of two interior opposite angles.
(@) 102° (b) 142° (c) 137° (dy 133°

6. a=119° b=126° c=115°
Yes, a+b+c=360°.
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5.6

Teacher Support Y7A, P5

Answers

7. (@) 115°+115°+130°=360"°
(c) 90°+142°+128°=360"°
Exterior angles add up 860 °.

8. (a a=69° (b) a=41°
(d a=50° b=65° c=65° d=115°
() a=b=70° c=40° d=110°

10. (a) interior angles are eadb ° (b)
(c) Other angles decrease anotbérto 70 °.

11. 70°, 55° 55° or 70° 70° 40°

© The Gatsby Charitable Foundation 5

(b)
(d)

(©)
(e)

150 ° +160 ° + 50 ° = 360 °
122° +118° +120° =360 °

a=b=90°
a=b=c=120°

each 80 °; each75°
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Practice Book UNIT 6 Arithmetic: Answers
Multiplication of Decimals

6.1 Multiplication of Whole Numbers

1. (@ 6 (b) 35 (c) 18 (d) 21 (e) 20 (H 18 (9) 40
(h) 36 (i) 36 () 56 (k) 72 () 63 (m) 42 (n) 81
(o) 48

2. (&) True (b) False (c) False (d) True
3. (@ £20 (b) 6 months

4. 18 bottles

5. £12

6. 42tiles

7. 72 packets

8. 24cars

9. 25cars

10. 63 windows

6.2 Long Multiplication

1. (a) 126 (b) 280 (c) 132 (d) 387 (e) 744 () 480 (g) 1848 (h) 912
() 1116 () 2666 (k) 7224 (I) 35958 (m) 35328 (n) 161504  (0) 35568

2. (a) 1554  (b) 5022  (c) 1302 (d) 1161  (e) 2378
() 1748  (g) 2109 (h) 1421 (i) 924

3. (a) 180 (b) 672 (c) 3738 (d) 2565 (e) 5642 (f) 47936

© The Gatsby Charitable Foundation 1
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Answers
6.3 Multiplying with Decimals
1. (@) 2.4 (b) 3.5 (c) 7.8 (d) 10.8 () 9.0 (f) 63.2
(9) 6.72 (hy 40.32 (i) 1764 () 1656 (k) 7.44
() 1095 (m) 206.8 (n) 440.2 (0) 392.2
2. (@ 60 (b) 7 (c) 1220 (d) 1120 (e) 32 () 6200

() 1470 (h) 184.1 (i) 36500 (j) 7200000

3. (a) 3.952 (b) 36.075  (c) 21.1698
(d) 37.3584 (e) 123.971 (f) 15.087

6.4 Problems Involving Multiplication
1. £252

2. 192 bars

3. 416 seats

4. 768 bottles

5. £1120

6. 216 slabs

7. £12.90

8. £15.24

9. £18.98

10. £12.80

11. £39.92

12. £7.81 to the nearest penny
13. £2.54 to the nearest penny

14. 365 x 260 = 94 900 (ordinary year)
366 x 260 = 95 160 (leap year)
5 x 52 x 260 = 67 600 (5 days a week, 52 weeks per year)
Other variations are possible

© The Gatsby Charitable Foundation 2
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Practice Book UNIT 7 Number Patterns Answers

and Sequences

7.1 Multiples
1. (@ 24 (b) 60 (c) 72  (d) 600
2. Multiples of 11;
(@) The 3rd multiple o1 is 33 (b) The 9th multiple ofl is 99
(c) The 200th multiple otlis 2200 (d) Thegth multiple ofll is 66
(e) The30th multiple ofll is 330
3. (@) 8, 16, 24, 32, 40, 48, 56, 64
(b) 6, 12, 18, 24, 30, 36, 42, 48
(c) 24 (d) 48, 72
4. (a) 12, 24, 36, 48, 60, 72 (b) 120 (c) 1200
(d) 6000 (e) n=4 H n=38
5. (a) Multiples of 9 (b) 108
6. (a) Becausel2=2x6 and 12=3x4 (b) Yes: 1, 2, 3, and 12
7. 1, 4, 6, 8, 12 and 24
8. 2
9. (a) 13 (b) 247
10. 17
11. 19
12. 7

7.2 Finding the Next Term

1.

(@)

11 4’ 71 101 13L61 1_91 2_21 S

VNV NV NV NNV YV
37373 373" 3 3

8, 11, 14, 1720, 23, 26, ...
VNV VNV NV VYV
3 3 3 3 3 3

3
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2 5 Answers

d) 6, 8, 10, 12, 1416, 18, 20,
(e) 20, 19, 18, 17, 1615, 14, 13
(f 6, 9, 12, 15, 1821, 24, 27,
(9) 22, 20, 18, 16, 1412, 10, 8,

2. (@ 4, 7,10, 13, 16, ... (b) 711, 15, 19, 23,
(c) 8, 14, 20,26, 32, ... (d) 3, 1119, 27, 35,
(e) 15, 21, 27, 33, 39,

3. (a) 18, 30, 42, 54, 66, 78, 90, 102,
(b) 4.1, 47, 53, 59, 65, 7.1, 7.7, 8.3
(c) 14, 31, 48, 65, 82, 99, 116, 133,
(d) 101, 119, 137, 155, 173, 191, 209, 227,
(e) 3.42, 3.56, 3.70, 3.84, 3.98, 4.12, 4.26, 4.40,
() 10, 9.5, 9, 85, 8, 7.5 7, 6.5, 6

1 1 3 1 1 3 1
_1 _! _l 1_1 1_l 1_1 2! 2_l
@) 4 2 4 L 4 2 4 4
4. (a)
30 42 56
(b)
21 28 36
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MEP: Demonstration Project Teacher Support Y7A, P7

7 Answers
© e e e e
® ®
—® ® 4 ®
® ®
—® ® ® ®
® ®
— @ ® ® ®
® ®
—® ® ® ®
® ®
—® ® ® ®
®
® ®
17 20 23
(d)
0000006060 0666 | 6006066066606 0606 | | | [ 1 |
36 49 64

5. @ 1 (M 5 () 7 () 10 (e) 15

6. (@) 1, 4, 9, 16, 25, 36, 49, 64,
(b) 2, 5, 10, 17, 26, 37, 50, 65,
(c) 0, 3, 7, 12, 18, 25, 33, 42,
(d) 6, 12, 20, 30, 42, 56, 72, 90,
(e) 0.5, 2.0, 45, 80, 12.5, 18.0, 24.5 32.0,
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2 5 Answers

7. (@ 2, 4,8, 16, 32,
(b) 100, 81, 64,49, 36,
() 6, 9, 14, 21, 30,
(d) 0, 15, 4,7.5 12,
() 1, 7, 17,31, 49,

In question 8 pupils should condsider whether the numerators and denominators form a sequence.

5 6 5 4 11 13 6 7 24 35
8. @ =, = by —, — c) —, = d —, — e —, —
@ 6 7 () 15 16 (©) 100 11 @ 25 36 ©) 26 37

7.3 Generating Number Sequences
1. (a) 9 (b) 3 () 23 (d) 21 (e) 30 () 15
2. (@ 5 (b) 6 (c) 12 (d) 5 (e) 2 @ 9

3. (@ 2, 3, 4, 5 6, ... (b) 2, 4, 6, 8, 10, ... (c) 3, 4 5, 6, 7,
The machine in (b) gives even numbers.

4. (@ 2, 4, 6, 8, 10 (b) 4, 6, 8, 10, 12

5. (a) Add10 (b) Multiply by 10 (c) Multiply by 7 (d) Add 1.5

6. (@) 3, 6, 9, 12, 15 (b) 4, 7, 10, 13, 16  (c) 7, 10, 13, 16, 19
d) 2, 5 8 11, 14 () 1, 4, 7, 10, 13

7. (@ 9, 18, 27, 36, 45 (b) 12, 24, 36, 48, 60 (c) 3, 5 7, 9, 11
(d) 5 8 11, 14, 17 (e) 3, 8, 13, 18, 23 () 6, 13, 20, 27, 34

8. (@ 21 () 30 () 21 (d) 34

9. (@ 8, 9, 10, 11, 12, 13
(b) () 6 7, 8 9 10, n+5 (i 0, 1, 2, 3, 4, n—1
(i) 3, 4, 5, 6, 7; n+ 2

10. (@) 4, 8, 12, 16, 20, ... (b (©)

J J
(o [=] | @& =
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-3 Answers

1. (@ 3, 5, 7, 9, 11, ...2n+1
by () 1, 3,5 7,9 ...;n-1
(i) 7, 11, 15, 19, 23, ... ;n4 3
(i) 3, 8, 13, 18, 23, ...;n5 2
(iv) 3, 4,5 6, 7, ...n+3-1=n+2

(c) n+3-1=n+2 \L

@%

12. (a) $ $

=1 O =] e
Tl J

@ =] O =] =
“ J

@) =] @ =] mes

| /
B =@ =] =
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7.3

Answers

(e)

d!b — <:> — | ; 100n + 2

7.4 Formulae for General Terms

1. (a)

(b)
2. (a)
3. (b)
3. (@

(d)
4. (a)
5 (a)
6. (a)
7. (a)
8. (a)
9. (a)
10. (@)

3
2=3x1-1
5=3x2-1

5=3x3-1, etc.
2

6=2x1+4
8=2x2+4, etc.

2; h+1 (b) 6, & -1 () 3; a+1
3; h-1 e 4; 4+ 2

h (b) 5n
h (b) Add 1 to each term (c) n7+ 1
11, 22, 33, 44, 55, 66, ... (b)yn11 () 1In -1

Hi b M-2 () 1+13 (d) H+5 (€ H-2 (f F+ 100

Numerator is always 1 ; denominator is multiple of 2, ire. 2 (b) 2n1+ 1
n n n 2n 3n
b c d e
n+1 () n+3 © n+9 @ n+7 © n+4
n? -1 (b) n?+9 (c) 2n? (d nd

© The Gatsby Charitable Foundation 6
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Practice Book UNIT 8 Division of Decimals Answers
8.1 Mental Division of Whole Numbers
1. (a) 4 (b) 2 (c) 3 (d 5 (e) 2 f 5 (9 4 (h) 5
(i) 8 @ 6 k) 4 n 4 (m) 7 (n) 7 (0 9
2. (a) False (b) False (c) True (d) True
3. @ 3 (b)) 26 (c) 44 (d) 11 (e) 1 (H 15
(9) 8 (h)y 13 (i) 9 G) 8 (k) 31 (0 39
4. (@) 125 (b) 13  (c) 17 (d 32 (e) 56
f 13 (9) 5 (hy 7 () 16
8.2 Division Methods for Whole Numbers and Decimals
1. (@ 1.2 (b) 420 (c) 60000 (d) 371.4 (e) 5728 (f) 60
(9) 7 (h)y 750 () 7.5 () 3714 (k) 84.12 () 64.213
2. (@ 23 (b) 505 (c) 2204 (d) 421 (e) 1234  (f) 7410
(9) 184 (h) 562 (i) 56 () 234 (k) 238 () 256
3. (@ 127 (b 7.21 (c) 2.56 (d) 17.5 (e) 131.2 () 12.31
(9) 25.9 (h) 10.32 () 119.14
4. (@) 525 (b) 405 (c) 40.5 (d) 65.75 (e) 105 (f 30.125

8.3 Division Problems

1. 9bars

2. 3lcars

3. 48 passengers
4. £5

5. £125.23

6. £9.25

7. 6 sweets

8. £5

© The Gatsby Charitable Foundation 1
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8.3 Answers

9. £9

10. 5.62m

11. 162 g

12. £1.37 with 2p left over

13. 4 minibuses

14. 8 bars

15. 5times

16. (@) 6 lumps (b) 30g
17. (8) 5 tapes (b) 75p
18. 19 books

© The Gatsby Charitable Foundation 2
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Practice Book UNIT 9 Areas and Perimeters Answers

9.1 Area

2. about 38 squares
3. (@) 1llsquares (b) 10squares (c) 8squares (d) 24 squares

9.2 Area and Perimeter of a Square

1. (a) Area:4cm?, Perimeter: 8 cm (b) Area: 28m?, Perimeter: 20 cm

(c) Area: 25cm?, Perimeter: 20 cm  (d) Area: 49n®, Perimeter: 28 cm

2. (a) 100cm®* (b) 144cm® (c) 64cm?
(d 8lecm*  (e) 225cm® (f) 400 cm?

3. (@ 52cm (b) 32cm (c) 64cm (d 76cm (e) 36cm (f) 72cm

4. (@) 32mm (b) 103 mm (c) 2.8cm (d 21.6cm (e) 1.52m
() 0.84m (@) 162 cm (h) 170 cm @i 82cm () 7cm

5. (a) 400mm? (b) 4 cm?

6. 10cm

7. 6cm

8. 121cm?

9. 48cm

10. (@ 4cm (b) 8cm

9.3 The Area and Perimeter of a Rectangle
1. 8cm? (b) 18cm?® () 30cm®  (d) 6cm?
2. 12cm (b) 18 cm () 22cm (d) 14cm

3. (a) 24cm? (b) 8 cm? (c) 36cm?
(d) 11mm? (e) 42m? () 27 mm?

4. (a) 22cm (b) 12cm (c) 26cm (d) 24 mm (e) 26cm () 24 mm

© The Gatsby Charitable Foundation 1
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9.3 Answers
5. Area Perimeter

(@) 24.8cm? 20.4 cm

(b) 13.5cm? 15 cm

(c) 22.68mm? 19.2 mm

(d 21m? 5.8m

(e) 21.96cm? 19.4 cm

(H  59.2 mm? 30.8 mm
6. (a) Area: 0.3m*> or 3000cm?

(b) Perimeter: 2.6 m or 260 cm

7. 15cm? or 1500mm?

8. Perimete=4.6 mm or 0.46 cm

Area = 120 mm?

9. 28cm

10. 4cm and 8cm

or 1.2cm?

9.4 Area of Compound Shapes

1. (a)
2. (a)
(d)
3. (@
(d)
4,
(a)
(b)
(c)
(d)
5 (a)

16.cm? (b) 27 cm?
24cm? (b) 16 cm? (c) 1900 mm?
15 cm? (e) 20cm? (f) 33 cm?
22 cm (b) 20cm (c) 190 mm
24 cm (e) 22cm (H 28cm
Area Perimeter

21cm? 22 cm

22 mm? 30 mm

24 cm? 24 cm

54 cm? 38 cm
12cm? (b) 24 cm? (c) 26.97cm®  (d) 60cm?

© The Gatsby Charitable Foundation 2
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9.4

6. Area Perimeter
(@) 36.07cm? 28 cm
(b)  78.94cm? 43.6 cm
(c) 14.96cm? 35.6 cm
(d)  29.48cm? 29.6 cm

7. 20m?

8. 24m?

9. (a) 20.5m? (b) £10.25

10. 234cm?

9.5 The Area of a Triangle

(b) 17.5cm?

(H 24 cm?

(c) 48cm?

(9) 17.55cm?

(d) 600 mm?

(h) 21.84mm?

Teacher Support Y7A, P9

Answers

Both triangles have the same base and height; they each fill half the rectangle.

1. (a) 24cm?
(e) 12cm?

2.

3. (a) 24cm?

4. 24cm?

5. (a) 27.5cm?

6. 24cm?

7. (a) 26.24cm?

8. about 15.3cm?

9. about 20.3m?

10. 6.8cm?

11. 60cm?

(b) 48cm?

(b) 38.5cm?

(b) 20.8cm?

© The Gatsby Charitable Foundation

(c) 35cm?

(d) 52.5cm?
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Practice Book UNIT 10 Arithmetic: Fractions Answers

10.1 Fractions

8 3 1 5 1
1. (a) 3 () 3 (c) 5 (d) 5 (e) 2
7 2 3 . 3
() 3 ()] 5 (h) 7 (i) 16
2. Possible answers:
1 3
(@) 3 (b) s
5
(d) 3
© | (h)

3. (a) and (b): possible answer:

4. Possible answers:

@)

(b) (d)

wIiN

1
4

© The Gatsby Charitable Foundation 1
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10.1 Answers

(9) (h)

16 12 10
5. Possible answers:

(@] (e

6. (b) and (c): possible answers:

(d) gshaded (e)gunshaded
7. 2
7
g 2-2
12 3
17 3
9. (@ — b) —
(a) 20 (b) 0
7 3
10. (@) — b) —
(a) 10 (b)
11.
etc.

10.2 Equivalent Fractions

1 2
5

© The Gatsby Charitable Foundation 2
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10.2 Answers
2.
3_ §:£_£
5 10 20
1 2 3 4 5 6 7 8 1 2 3 4 5
@5t T e P 3T R s
1 2 3 4 1 2 3 1 2
© 278 12 1 @ 571071 © 6 12
12 1_2
O =% @ $1
3 6 2 4 5 10 3 9 2 6 2 6
5. @ —-== () ==— c) === d —-=— e) —=— - ==
@) 4 8 () 5 10 © 7 14 @ 4 12 ©) 5 15 ® 3 9
3 6 2 4 . 2 8 . 3 15 3 12 5 15
—=__ h = i = — = k —_ == | —_ =
©) 8 16 () 7 14 ® 3 12 W 4 20 ) 5 20 M 7 21
1 1 1 1 1 1 1 1 1 2 3 2
6. (@ =>= (b)) =>= c) =>= d —<= e) —<-= —>—
@) 2 3 () 4 5 © 6 7 @ 10 9 ©) 2 3 ® 4 3
2 1 7 7 . 5 3 . 5 5 2 5 4 5
<z h) —<-— i =>= =->= kly =<= [ —< =
©) 5 2 () 10 8 ® 7 5 W 6 7 (9 3 7 O 5 6
15 1 6 2 9 3 3 1 8 4
7. (@ —=== by === c) —=— d —=- e) —=—
(@) 30 2 (b) 9 3 © 12 4 () 12 4 (©) 18 9
16 2 30 3 14 2 . 16 2 . 17 1
-~ == == h - == i -~ == - ==
® 40 5 ©) 5 5 () 21 3 ® 24 3 W 51 3
144 18 132 11
® 20 2 O 26718
1 1 1 1 1 2 4 3 2 2 4 3 5
S @y 7 Pe7r53s ©D7rvss
2 2 3 3 5 1 3 5 5 7
(d) 75 7' %5 7 (e) 979 79
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10.2 Answers
1 3 4 9 3
9. (@ 3 (b) 2 (©) 5 (d) 13 (e) 2
5 1 2 . 22
® 3 (9) 2 (h) T 0) >
10. (@) False::—;>§ (b) False:gzg (c) True (d) True (e) False§<%
() False:%>% (g) True (h) True False:;—"g:g
10.3 Fractions of Quantities
1. (@ 6 (b) 2 (c) 3 (d 4 (e) 6 (H 10
9 2 (h) 8 @ 5 (0 8 k) 8 h 4
2. (&) 18 (b) 16 (c) 6 (d 4 (e) 25 (fH 16
(9 9 (h) 35 @i 24 (G) 20 (k) 27 (I 49
3. 18 marks
4. 191 girls
5. 12 pupils

6. (a) 153 pupils (b) 357 pupils
7. 5 houses

8. 225 foreign stamps

9. Ben: £18: Chris: £27

10. 33 pupils
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10.4 Answers

10.4 Mixed Numbers and Vulgar (Improper) Fractions

1 3 3 7 1 4 1 1
5 21 1 13 4 13
(e) 2§: ) ) 327 2 9 151 9
1_6
2. (a) 13—5 for example,
1 9
(b) ZZ—Z. for example,
2_8,
(©) 25—3. for example,
3. (@ %=3%: for example,
(b) %=2§ for example,
(c) 1—58:32 for example,
4. @ 4% (b 1% © 1% (d) 2% © 3%
2 2 1 3 . 4
) 17 9 15 (h) ZZ () 15 ()} 25
1 4 6 5 2
k) 15 0 23 (m) 17 (n) 27 (0) 25
8 9 9 13 22
5. @ 5 () > (c) 2 (d) > (e) 3
17 59 22 . 36 . 32
) 3 9 = (h) 5 () 5 ()} )
31 19 55 23 39
k) = 0 = (m) ) (n) 3 (0) )
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10.4 Answers
6. 31 18 1 17 1
4 5 3 3 2
3 13 4 26 7 1 22
7. (@ 2-—=— b) 3—-<— c) 3—<4 d) 6=<=£
(@ 2z=3 (b) 32<% (© 33 @ 65<3
1 3 2 2 1 7 7
e) 4=<= = >= —<= h) —<-—
(©) 4 4 0 2 3 ©) 5 2 () 10 8
5 3 5 5 2 5 4 5
) =>= =>= Ky =<2 N =<=
0 7 5 ) 6 7 (k) 3 6 0 5 6
g 35 - 3x8+5 _ 29 _29x2 _ 58
8 8 8 8x2 16

9. 1250 sheets

4 11 _ 2
— =— =3 years
12 3 3
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Practice Book UNIT 11 Answers
Data Collection and Presentation

11.1 Types of Data

1. (a) David Darby - Transport to School ; Frederick Franks - Age
(b) Age; Height (c) Name ; Primary School ; Transport to School ; Glasses

2. (&) (ii); (iv) (b) (i) ; (v) 5 (vi); (viii); (ix) € (@); (vii); (¥

3. (@) Must be whole number (b)  Can be any number
(c) Colour; Trailer / Caravan (d) 33 mph (e) 2 (H Red
() 36 mph (hy L

4, (¢) () Name; Favourite Food ; TV Show ; Pop Group
(i) Time (dependent on the accuracy)

(i) Age (when given to the nearest year or month, etc.)

11.2 Collecting Data

1. (a) (b) Frequency
Frequency| .

5 8

9 7

7 6

3 5

6 4

TOTAL | 30 ;

1

0

Flavours

© reaysaca BB RR R
saanaviesr - RRRPRRRRN
Y T L Y
amcosea
S YIX XY ezt
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11.2 Answers
(d) Flavour Frequency Calculation Angle
3 (o] (e}
Ready Salted 5 — x 360° = 60
50
Salt and Vingar 9 3—90 x 360° = 108°
Cheese and Onion 7 3—70 x 360° = 84°
Prawn Cocktail 3 3 x 360° = 36°
30
6 (e} o
Smokey Bacon 6 o x 360° = 72
TOTAL 360°

Ready

Salted (e) Salt and Vinegar

Prawn
Cocktalil

Salt and
Vinegar

Cheese
and Onion

6. (@) 12years (b)
(©)
Age Calculation | Angle
7 e x 360° =| 42°
60
8 10 x 360° =| 60°
60
9 13 x 360° =| 78°
60
10 10 x 360° =| 60°
60
6
11 — x360° =| 36°
60
12 14 x 360° =| 84°
60
Total | 360°

© The Gatsby Charitable Foundation 2
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11.2 Answers
7. @ 4 (b) 6 (c) More popular with girls
(d 5 (e) Rabbits ()] Rabbits
8
7
o
Frequencyi % Girls
57|
2
"7 w
Nz .
() (1] = o E
5 ) 2 =) 2
z Sa < g £
O ' m ]
Pets T
8. Frequenc) ‘
8 Girls
o
Z @ @ Boys
N7 BN i
nZ B -
7 N7 Em .
N7 7 B -
7 B BN -
N7 B N7 .
= K S = 9] e =
2 04 < = o o o
g m & O
OR Colours
Frequency: Siis
14 ‘
13 Bo
15 oys
11
10
9
8
7
6
5
4
3
2
1
S I I
ﬁ r g 5 g @ o
Colours

© The Gatsby Charitable Foundation 3
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11.2 Answers
9. @
Score Tally Frequency
1| T T 12
2 | T 9
3| M 10
4 T 12
S [T 8
6 | T I
Frequency
12
11
1
9
8
7
6
5
4
1
0

Score

We would expect 10 of each score. All frequencies are reasonably close to 10, so we conclude that
the dice probably is fair; rolling the dice many more times and recording the results would give a
more accurate indication.

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project

Teacher Support Y7A, P12

Practice Book UNIT 12 Arithmetic: Revision Answers
12.1 Arithmetic with Whole Numbers and Decimals
1. (a) 156 (b) 1236 (c) 8.87 (d) 16.1 (e) 1312
(f 1391 (9) 157 (h) 193 (i) 8.32 () 14.61
(k) 11.80 () 15.01 (m) 19.6 (n) 115 (0) 9.15
2. (a) 370 (b) 47.1 (c) 86.2 (d) 5700 (e) 871
(f) 8200 (9) 117 (h) 8.4 () 1.892 () 084
(k) 0.00872 () 0.0421 (m) 8201 (n) 0.0523 (0) 1.862
3. (a) 328 (b) 26.1 (c) 10.4 (d) 452.9 (e) 19.0
f 96 (9) 131.2 (h) 22.47 () 42.35 () 1.444
(k) 4.56 (0 3.78 (m) 0.126 (n) 2.526 (0) 0.1942
4,  (a) 1056 (b) 714 (c) 784 (d) 882 (e) 1147
(f 1932 (9) 336 (h) 54.4 () 117.6 G) 7.68
(k) 4.35 () 49.68 (m) 4.032 (n) 72.42 (0) 13.482
5. (@ 6 (b) 12 (c) 123 (d) 212 (e) 123
H 231 () 111 (h) 123 () 543 () 324
(k) 312 () 537 (m) 84 (n) 0.87 (0) 451
(p) 144 (@ 12 n 214

12.2 Problems with Arithmetic

£11.05

£55.96

£112

23 bars

£217; change = £ 2.83
£259

£10.88

201 tickets

© ©®© N o o Bk~ 0 Db

£1.78 per mile
11 910 ml= 11.91 litres

=
©

© The Gatsby Charitable Foundation 1
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Practice Book UNIT 13 Searching for Pattern Answers

13.1 Pictorial Logic

(b)

(©)

(d)

(b)
(©
(d)
(e)
(®
(9)

(h)

3. @ [ 11O LLLIT]
® CLLTID
@ [ e et b
@ ] AT
@ [[[[] 7] [I[TT]
o [(HHHN ™ [(RRNNR

4. (@ (b) (d)
5 (@ (b) (d)
6. (&) circle (b) circle (c) circle

(d) 2squares (e) 3squares (f) 10 squares

© The Gatsby Charitable Foundation 1
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13.1 Answers
7. (a) (b) (©)
(d) o (e)
. hO® 4N
' 1st 2nd 3rd 4th
., OHONN

1st 2nd 3rd 4th 5th

N A0 ON 40 O
5 6 7 8 9

10 11 12 13

10.

13.2 Extending Number Sequences

1. (@ 22, 25, 28, 31  (b) 41, 47, 53, 59  (c) 33, 41, 50, 60
(d) 50, 64, 80, 98  (e) 3, —4, -12, —21 (f) 47, 51, 54, 56
(@) 16, 22, 29, 37

2. () (b) 100 (c) 400

25 36

(d) Differences=3, 5, 7, 9, 11; 1>

3. (a) () 35, 48, 63

(i) 37, 50, 65
(iii) 46, 59, 74
(iv) 41, 54, 69 49
(b) (i) Square number sequence minus 1 (i)  Square number sequence plus 1
(i) Square number sequence plus 10 (iv) Square number sequence plus 5

© The Gatsby Charitable Foundation 2
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13.2 Answers

4. (a)

8, 12, 16, 20, 24, 28, 32, 36, 40, 44

(b)
16, 24, 32, 40, 48, 56, 64, 72, 80, 88
()
5, 8, 13, 20, 29, 40, 53, 68, 85, 104
5. (@

4, 9, 16, 25, 36, 49, 64, 81

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project Teacher Support Y7B, P13

13.2 Answers

(b)

4, 8, 12, 16, 20, 24, 28, 32

(©)

4, 8, 12, 16, 20, 24, 28, 32

EAVAVAVAVAVAVAVAVAVS
(b) 56 72 110
VVVVVVVVV

c) 43 53 76
VVVVVVVVV

8. (a) 16, 26, 42, 68, 110
(b) 18, 29, 47, 76, 123
(c) 31, 50, 81, 131, 212
(d) 48, 77, 125, 202, 327

9. @ 1,4, ...,..., 60, 97 () 1,6, 7, 13 € 2 1,3, 4

© The Gatsby Charitable Foundation 4
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13.2 Answers

10. (a) (i) 6 (4thterm) (i) 11 (5thterm) (i) 20 (6th term)
(b) 125, 230, 423 (c) 2,4,8 (d) 57, 105, 193

13.3 Patterns and Matchsticks

1. (a)

(b) 4, 12, 24, 40, 60, 84 (c) 112, 144
2. (a)

(b) 141 (c) 8th shape

3. 95 matches

4. (a)
(b) 141 (c) 8th shape
5. (& 20, 24 (b) 4n (c) 22nd shape
6. 8n
7. (a) 42 (b) 4n+2 (c) 12th rectangle

© The Gatsby Charitable Foundation 5



MEP: Demonstration Project

Teacher Support Y7B, P13

13.3 Answers
8. 4n+ 4
9. (a) 28, 53 (b) 5n+3
10. (@) 4n (b) 4n+4 (c) 3n+1
(d 3n+1 (e) 5n+2 () n+6
13.4 Two-Dimensional Number Patterns
1.
1
1 1
1 3 1
1 4 4 1
1 5 10 10 5
1 6 15 15 6
1 7 21 3 35 21
1 8 28 56 56 28
1 9 36 84 126 126 84 1
2.
1
1 1
1 3
1 4
1 5 10
1 6 15
i 7 2
1 8 28
1 9 36
1 10 45
3 2 2 2 2 , 2 2 2
4 4 4 4 4 4
8 8 8 8 8
16 16 16
32

© The Gatsby Charitable Foundation
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13.4 Answers
4 1 2 3 4 , 1 2 3 4 5 , 1 2 3 4 5 6
3 5 7 3 5 7 9 3 5 7 9 11
8 12 8 12 16 8 12 16 20
20 20 28 20 28 36
48 48 64
112
5 1 2 1 2 1 , 1 2 1 2 1 2 , 1 2 1 2 1 2 1
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
6 6 6 6 6 6 6 6 6 6 6 6
12 12 12 12 12 12 12 12 12
24 24 24 24 24 24
48 48 48
96
6. 1 3 5 7 , 1 3 5 7 9 , 1 3 5 7 9 11
4 8 12 4 8 12 16 4 8 12 16 20
12 20 12 20 28 12 20 28 36
32 32 48 32 48 64
80 80 112
192
7. (a)

2 10 20 20 10 2
2 12 30 40 30 12 2
2 14 42 70 70 42 14 2

(b)  Apex of triangle containgnly even numbers (1st and 2nd rows) from which remainder of
triangle is built.

8. (@ 3 3 3 3 (b) 48 (c) 1536

12 12
24
(d) 8th diagram

9. 1 2 3 4 , 1 2 3 4 5
2 6 12 2 6 12 20
12 72 12 72 240
864 864 17 280
14 929 920

© The Gatsby Charitable Foundation 7
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13.4 Answers
10 1 2 3 4 5 6 , 1 2 3 4 5 6 7
3 5 7 9 1 3 5 7 9 1 3
8 2 6 O 8 2 6 0 4
0O 8 6 0O 8 6 4
8 4 8 4 O
2 2 4
6

Largest number: 9

© The Gatsby Charitable Foundation 8
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Practice Book UNIT 14 Time and Timetables Answers

14.1 Telling the Time

1. (a) Eight o'clock; 8:00 (b) Half past two ; 2:30
(c) Quarter past eight; 8:15 (d)  Quarter to three; 2:45
(e) Tento eight 7:50 (H  Twenty five to four; 3:35
(g) Five past eleven; 11:05 (h)  Five to nine; 8:55

(i)  Twenty past seven 7:20

2. (a)

(d)

9

(d)

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y7B, P14

14.1 Answers
(9) (h)

4 (&) Half past nine (b) Four o'clock (c) Twenty five past four
(d) Quarter to nine (e) Twenty five to eight (f) Five past nine

5 (a 8:00 (b) 6:45 (c) 5:10 (d) 6:30
(e) 2:50 () 355 () 8:35 (h) 2:40

6 (@) (b) Eighteen minutes to eight

7. (@ 1 (b) 5 c 1 (d 2

8. (@) Fourteen minutes to eight (b)  Four minutes to eight or 7:56

9. Twenty five past four;  4:25

14.2 12- and 24-hour Clocks

1. (a) 0942 (b) 2328 (c) 1114
() 1618 (g) 1005 (h) 0015
2. (a) 0745 (b) 2350 (c) 2110
(d) 0655 (e) 1715 () 1430
3. (a) 12:04 p.m. (b) 8:22 a.m. (c)
(d) 1:30 p.m. (e) 2:40 p.m. ()
(g) 5:35p.m. (h) 4:05p.m. (1)
4. (a) Half pasttwo in the afternoon
(b) Five to four in the afternoon
(c) Quarter to eight in the morning
5 (& am. (b) p.m. (c) p.m.
(d) am. (e) p.m. ® p.m.

© The Gatsby Charitable Foundation 2
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MEP: Demonstration Project

Teacher Support Y7B, P14

14.2 Answers
6.

Registration 0855

Lesson 1 0905

Lesson 2 1005

Lesson 3 1105

Lunch 1205

Lesson 4 1305

Lesson 5 1405

Day ends 1505

7.  Twenty minutes past midnight

8. 1600 or 4:00 p.m.

14.3 Units of Time
1. 168 hours

2. (& 720 hours (b) 672 hours, 696 hours
3. (&) 1440 minutes (b) 10 080 minutes

4, (&) 3600 seconds (b) 86400 seconds

5. 1 April
6. 4 July
7. (@) Tuesday (b) 7 November

8. (@) 27 October; 3 November
9. (& Monday (b) Sunday
10. (a) Thursday (b)  Monday

11. (e) 60 years before the current year.

14.4 Timetables

1.

2.

(a) 1006 (b) 1742 (c) Modtiers

(a) 0826 (b) 0728 (c) 0736

© The Gatsby Charitable Foundation 3
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11 November

d) No

(d) 1025 (e) 0620



MEP: Demonstration Project Teacher Support Y7B, P14

14.4 Answers
3. (a 0723 (b) 0923 (c) 0853 from Waterloo (d) 0619 from Waterloo
4, (& 1702 (b) 2102 from Brussels (c) 1536 (d) 1639
5 (a) 1713 (b) 1515 (c) 1430 (d) 1303
6. (a) 1213 (b) 0937 (c) 1123 (d) 1007
7. (a) 1215 (b) 1509 (c) 1315 (d) opposite the Glen Orchy Hotel
8. (@) 30 August (b) 1100 (c) 1630 (d) No (e) 9days
9. (@) Mondays and Fridays (b) Sunday (c) 1030

(d) Southampton (e) 1815
10. (a) JE309, Sunday (b) Saturday (c) 2flights

(d) 0700 (e) 1855

14.5 Time Problems in Context

1. (@) 25 minutes (b) 47 minutes (c) 45 minutes
(d) 45 minutes (e) Yes (70 minutes)
2.  (a) 122 minutes or 2 hour 2 minutes (b) 184 minutes or 3 hours 4 minutes
3. (@) Yes (1 hour 10 minutes) (b) 5 minutes (c) 33 minutes
(d) 46 minutes (e) 4 minutes
4, (&) 3 hours 45 minutes (b) 4 hours 15 minutes (c) 2 hours 38 minutes
(d) 1705 (e) 1135

5. (@ 8hours 55 minutes (b) 8 hours 18 minutes (¢) 9 hours 48 minutes
6. (& 1.00am. (b) 1:.00a.m. (c) 1:00a.m. (d) 11:00 a.m.

7. (@) 1330 (b) 1915

8. 14 hours 10 minutes

9. £142.50

10. 12 hours

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project

Practice Book UNIT 15 Negative Numbers

Teacher Support Y7B, P15

Answers

15.1 Addition and Subtraction

1. (@ 2 (b) 3
d 3 e -1
@ -5 (hy ©
0 -4 (k) -5
2. (@ -2 (b) -2
d -2 (e) -5
@ 7 (hy 11
0 -4 (k) -5
3. (@ 4-3=1 and 4+(-3)=1
© (-7)+5=-2 and (-7)-(-5)=-2
() 2-5=-3 and 2+(-5)=-3
(9 5-5=0 and 5+(-5)=0
4.
+1-4|1-210| 2| 4
-3|-7|-5|-3|-1| 1
-1]1-5/-3|-1| 1| 3
11-3|-1|1| 3|5
31-1(1 3| 5|7
5.
+]1 01 2] 3] 4
-5|-5|-4|-3|-2| -1
-4|-4|-3|-2/-1| 0
-3|-3|-2|-1 0|1
-2|-2|-1] 0| 1| 2

© The Gatsby Charitable Foundation

© 2
) -5
@i -3
@ o
© -2
f -3

Q) -4
@ o

(b) (-2)+5=3 and (-2)-(-5)=3

(d 1+5=6 and 1-(-5)=6

() -5+5=0 and (-5)-



MEP: Demonstration Project

Teacher Support Y7B, P15

15.1 Answers
6. (1 4+(3=1 (b) 3-9=-6 © (-e)+(-)=-7
d (H+7=2 e (-)-7=-8 H 4-(3=7
7. (@ 2,0 -2, -4, -6 by 2, 5 8 11, 14
(0 -1, -6, —11, —16, -21 (d -9, —11, —-13, —-15, —-17
(e) -4, 0, 4, 8, 12 fH -25 -30, —35 -40, —-45
(99 6, 3, 0, -3, -6 (h)y 0, 4, 8, 12, 16
8. 19°C
9. 42 cm
10. 64 +284 = 348 years (There was no year 0, s284 — (-64) doesgive the correct answer.)

15.2 Multiplication and Division

1. (@ -14 b) —32 © 10
d) 18 e -21 ® 40
(g9 32 (h)y -18 0] 14
0 20 & o0 ) —40
2. (@ 5 b) -3 © -6 d -2
(e) 7 M =5 (99 -10 (h)y 25
() —40 0 -2 k) 10 0O -6
3. (@ ()
x| 1123 4 x|1]10|-1]1-2(-3
-1l-11-21-3|-4 -4|1-4] 0| 4| 8| 12
-2|1-2|-4|-6|-8 -2|-21 0| 2| 4| 6
-3|-3|-6|-9/|-12 OJ]O|O]| O O| O
-41-4|-8|-12/-16 1110 |-1|-2|-3

© The Gatsby Charitable Foundation




MEP: Demonstration Project

Teacher Support Y7B, P15

15.2 Answers
R P I I (b) —2|-3|-4
212 |-2|6 -5110 (15| 20
-21-2| 2 |-6 -214 | 6| 8
-3|-3| 3 |-9 -6 | -9(-12
5 (a) (—_)x5=—20 (b) (-80) = (-20) =4 (c) 16x(-2)=-32
(d) (-4)x(-8=32 €) (-4)x(-3=12 () 40+(-5=-8
(@ (-8 x(-6)=48 (h) (-32)+(-8) =4 (i) 15 (—_) =-60
() 100+(-4)=-25
6. (@ -32, 64, —128 Multiply each term by —2 to get the next term.
(b) 32, —64, 128 Multiply each term by —2 to get the next term.
(c) 10000, —100000, 1000000 Multiply eachterm by — 10 to get the next term.
(d) 81, —243, 729 Multiply each term by — 3 to get the next term.
(e) —625, 3125, —-15625 Multiply each term by —5 to get the next term.
7.
x| 1] 2] 3|5 x |-11-2] —3 -5
111]2)] 3|5 -1l 1| 2| 3| 5
212 | 4| 6|10 -212| 4| 6|10
313 6| 9|15 -3 3| 6| 9|15
51| 5| 10| 15/ 25 -5] 5| 10| 15| 25
and many other possibilities.
8. (a) 96 (b) —64 (c) 8
(d -56 (e) 64 H -12
9. (a) -6 (b) 15 (c) -14
(d =72 (e) 12 O -7

© The Gatsby Charitable Foundation
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15.3 Answers
10. (@) -2 (b) 6 () 6

(d -12 (e) -62 (f 16
11. (a) 14 (b) -17 (c) O (d -20

© The Gatsby Charitable Foundation 4
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Teacher Support Y7B, P16

Practice Book UNIT 16 Algebra: Linear EquationsAnswers

16.1 Fundamental Algebraic Skills
KCCR KC YR FMKC

1. (@)
2. (a)
3.
(b)
4 (@)
(d)
(9)
()}
S (@)
(d)
(9)
()}
6 (@)
(d)
(9)
()}
7. 60

© The Gatsby Charitable Foundation

SAZQ RUETUZS

DANGER AHEAD

8

(o]

18
18

24

14
91

(b)
(e)
(h)
(k)

(b)
(e)
(h)
(k)

(b)
(e)
(h)
(k)

20
18

-1
-12

20

40
48

(f)
(i)
0

()
(f)
(i)
(0

()
(f)
(i)
(0

(b)

(b)

18
35
6

OVER TO YOU

HIGH FIVE



MEP: Demonstration Project

Teacher Support Y7B, P16

16.1 Answers
8. 6
9. (a) b5a (b) 13b (c) 2c (d) 16ed
(e) 10e () f (g O (h) 5p + 2h (cannot be simplified)
0] a+4b 0] 4x+2y (k) 2t+5s (I 3m+n+9p+1iq
10. (@) a+b+c (b) 2a+hb (c) a+2b+c
(d) 6a (e) 5b ) 4a+4b
11. 2x+5
12. £2x+50
13. Either 50x +100p or £0.5x +1
16.2 Function Machines
1. (a) 10 (b) 30 (c) 3
d 7 (e) 7 (H 500
2. (@ 5 (b)y 14 (c) 15
(d 8 (e) 3 n 27
3. (a 6 (b) 4 (c) 20
(d) 20 (e) 9 f 6
4. (@) 2 (b) 17 (c) 7 (d) 6
(e) 48 M 69 (99 -2 (h)y -5
5. (a) 257 or 255 (b) 7 (©) -3
6. 3
7. 28 years
8. £13.50

9. 52 passengers
10. 11cm

© The Gatsby Charitable Foundation 2
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Answers

16.3 Linear Equations
1. (@ x=6 (b) x=6 (c) x=8

d x=7 (e) x=9 () X=8

(@ x=24 (hy x=145 () x=09

@ x=-2 (k) x=-2 () x=18

(m) x=-14 (n) x=0 (0) x=2
2. (& x=5 (b) x=6 (c) x=5

(d x=5 (e) x=7 () Xx=3

@ x=7 (hy x=9 i) x=4

) x=-2 k) x=-2 ) x=-6

_.1 4 .2 7 .1 5
3. (@ x= 15 (or 5) (b) x= 13 (or E) (c) x= 25 (or E)
_3 _a1 3 1 17

(d x= 3 (e) x= 15 (or E) H x= 4Z (or Z)
4. X+23=3L x=8cm
5. (a) 2x+36 (b) x=6cm (c) x= 4% cm or 4.5cm
6. (& 2x-10=8; Ben'sageis9

(b) 2x-10=10; lan'sageis 10: 2x -10=14; Adam's ageis 12

2x —10 =11; Sergio's age iQO%

7. 4x+4=96;, x=14cm
8. @ x=3 (b) x=3 (c) x=6

(d x=3 (e) x=9 () X=6

(99 x=7 (h) x=11 (1) X=-5

()] x=-3 (k) x=10 0] x=-1
9. (a) 5x+80=180;, x =20 (b)  Theunknown anglesare 60 ° and 40 °.

10. 4x + 40 =180; x = 35; the unknown anglesare 35 ° and 105 °.

11. 3x+10=x+11; xzé (or0.5)

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project Teacher Support Y7B, P17

Practice Book UNIT 17 Arithmetic: Decimals Answers

Fractions and Percentages

17.1 Conversion: Decimals into Fractions

1. (a
(d)
2. (a)
(b)
(c)
(d)
3. (a)
(e)
(i)
4. (a)
(e)
(i)
5. (a)
(d)
6. (a)
(d)
7. (a
(e)

7

L or 7 tenths (b) —— or 7 hundredths © 7 units
10 100
7 7 7
—— or 7 thousandths (e) —— or 7 hundredths () —— or 7 thousandths
1000 100 1000

0.106, 0.16, 0.601, 0.61, 0.616, 0.661
0.28, 0.4, 0.47, 0.78, 0.82
0.2, 0.23, 0.3, 0.301, 0.32
0.17, 0.19, 0.79, 0.9, 0.91

1 9 3 7

— b) — c — d —

10 (b) 10 (©) 10 @ 100

1 1 1 3

- f = il h >

4 ® 1000 @ 20 ) 1000

17 , 71 87 210

= = k o0 I el

1000 U 100 (k) 100 O 1000

2 2 27 3

- b) — c — d —

5 (b) 25 (©) 50 @ 500

3 81 6 21

-~ f o= = h o

250 ® 500 @ 125 ) 25

41 . 7 1 27

kil L Kk il I kil

125 U 500 (k) 125 O 250

(b)y 7 (©)
(e) 3 ® 2

§ or 1& (b) @' (C) &3

5 5 50 25

181 501 1003
= € — (U —

50 125 200

1.3 orl3 (b) 05 or1 (c) 1.33 or 1§ (d) 7.9 or 73

10 2 100 10
0.36 or3 f 191 or 1ﬂ (g 7.86 or 7E (h) 0.418 or@
25 100 50 500

© The Gatsby Charitable Foundation 1
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Teacher Support Y7B, P17

17.1 Answers
8. (a 06lor2L () 0011 o= (¢ 044 orE (@ 034 orf
100 100 25 50
1 9 21 123491
9. (@ —— b)) — () (d)
10000 10000 100000 1000000
8 1 2222 1111 102 51
10. (a) = (b) = () =
100000 12500 100000 50000 100000 50000
4 1 224 7 2 1
(d) (e) ()

1000000 - 250000

1000000 _ 31250

17.2 Conversion: Fractions into Decimals

1. (@ 03 (b) 0.07 (c) 0.009
e) 0.131 )  0.047 (@ 0.21
() 0.9 () 0.019 k) 0.1

2. (@ 1 b) 7 © 2
&) 50 M 500 @ 25

3. (3 05 (b) 08 (© 018
e) 0.15 ) 0.006 (g 0.004
() 0.305 () 0.72 (k) 0.072

4. (@) 1.2 b) 2.12 (€ 5.218
d) 2008 (¢) 2008 () 41.8

5. (a) 35 (b) 1.05 © 1.65
d) 1.24 (€ 3.2 ®  2.002

6. (a) g or 0.6 (b) g or 0375 ()
@d L orz2 © Bores ®

5 2

7. (@ 0875 (b) 0875

8. (a) 82 (b) 8.2

9. 0125

10. 0.8125

10000000 - 5000000

(d 0.13
(h)y 0.183
( o0.81
d 1
(h) 25
(d) 0.12
(h) 0.35
( 0.25

2 or 6.25

15 or 3.75

© The Gatsby Charitable Foundation 2
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Answers

17.3 Introduction to Percentages

1. (@) 47% (b) 36% C) 28%
(d) 30% (e) 80% )  75%
2. (a) 53% (b) 64% ) 72%
(d) 70% () 20% ) 25%
3. 24%

4.  For example:

(a) (b)
23% shaded
() (d)
79% shaded
5.  For example:
() (b)
25% shaded 30% shaded

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project

Teacher Support Y7B, P17

17.3 Answers
© e E T ()
b
90% shaded 5% shaded
(e)
(f)
15% shaded
65% shaded
6. (@ 90% (b) 70% (c) 55% (d) 95%
(e) 80% H 60% (9) 75%
7. 65%
8. 12%

9. (a) £100 (b) 150 kg (c) 30p (d) 10p (e) 1.5kg
fH 30m (g) £8 (h) 52p (i) £60 () 150kg
10. (a) 40% (b) Adam: £15; Ben: £10 (c) Adam: £18; Ben: £12

17.4 Decimals, Fractions and Percentages

1. (@) 0.42 (b) 0.37 (c) 0.2 (d) 0.05 (e) 0.08
f 0.1 (g 0.22 (h) 0.03 () 0.15

2. (@) 14% (b)  72% () 55% (d) 40% (e) 3%
)  90% (9 18% (h) 4% ()  70%

© The Gatsby Charitable Foundation 4
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17.4 Answers
1 3 4 7 3
3 = by — 2 d — =
@ 3 ® 1 © 3 @ © 5
1 16 49 . 14
= == h = ==
® 3 @ ™ O
4. @) 7% (b) 18% c) 6%
d) 34% (e) 15% ) 28%
(@) 60% (h) 70% (i) 75%
() 5% (k) 50% 0 12%
> Fraction Decimal Percentage
1
- 0.04 4%
& 0.1 10%
3 0.5 50%
= 0.45 45%
% 0.14 14%
= 0.84 84%
124 31
. = o = 2% %
6. @ S50 o (b) 62% c) 38%
7. 10%
8. (a) 75% (b) 10% () 15%
9. (a) 24% (b) 12.% or %
10. (a) 35% (b) 25% ) 75%
4 2 1 3
d - £ = =
(d) TG (e) 4 ® 7

© The Gatsby Charitable Foundation 5
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Practice Book UNIT 18 Quantitative Data Answers

18.1 Presentation

1. (@)  Frequency (b) 6 (c) 29
10
9
8
7
6
5
4
3
2
1
0 12345678910
Mark
2 (@) . (b)
Size Tally Frequency Frequency 2
1 | 1 11
2 | 1 10
9
3 M1 4 8
4 [ 5 7
5 IHt 5 6
6 W | 1 2
7 Al 7 3
8 [ 1111 9 2
9 1 4 1
10 | 1 0 12345678 9101112
Shoe Size
11 [l 2

(c) Maintain larger stocks of shoes in sizes 6 — 8; small stock of sizes 1 and 2, 10 and 11.

3. (&) 2 children per family (b) 28 children
S. (a) Score Frequency Score Frequency
0 3 0 0
1 5 1 0
2 3 2 0
3 2 3 2
4 1 4 5
5 3 5 7
6 3 6 8
7 1 7 5
8 1 8 2
9 3 9 0
10 3 10 0
Mr Graddon's Class Mr Hall's Class

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y7B, P18

18.1 Answers
(a) Frequency Frequency
10 10
9 9
8 8
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 12345678910 0 12345678910
Score Score
Mr Graddon's Class Mr Hall's Class
(b)  More pupils scored high marks (9 or 10).
(c) Closer bunching round the middle mark, and none scoring low (0, 1 or 2).
(d)  Mr Hall's — though no high marks, none with low marks either.
6. (@) No. of [ No. of Days Frequenc
Tomatoes| Frequency 9
0 0 8
7
1 0 5
2 0 5
3 1 4
4 2 3
2
5 1 1
6 3
2 5 0 123456 7891011121314
No. of Tomatoes
8 3
9 5 (b) 14 (c) 3 (d 7and9
10 4
11 2
12 1
13 2
14 1
Frequenc
7. (@) No. of No. of Children 8
Pets (Frequency) 7
6
0 6 c
1 7 4
b) 30 pets
) , : (b) 30p
3 ) i (c) 14
4 2 (d)  Yes—only 6 do not own pets
0 12345
5 1 No. of Pets
© The Gatsby Charitable Foundation 2



MEP: Demonstration Project

Teacher Support Y7B, P18

Answers

18.1
8. (a) No. of Traing Frequency | Frequency
Late January February
0 10 8
1 9 9
2 5 7
3 5 2
4 1 1
5 0 0
6 1 0
7 0 1
Frequency
10,
9
8
7
6
5
4
3
2
1
0 12345¢67

(b) Depends on criteria —
(i) If O trains late — then January

No. of trains late — January

Frequency
10
9
8
7
6
5
4
3
2
1
0 1234567
No. of trains late — February

(i) If Oor1l trains late — then January

(i) If0,1or2 trains late — then February

No. of
Tickets

Frequency

0

© 00 N O 0o b~ W N B

PR
P o

12

P O O O F N N W W w o N W

Frequenc

%
4
3
2
1
0

1234

56 78 9101112
No. of tickets

(b)  Minimum of 12 tickets in case she has

a 'good' day!

© The Gatsby Charitable Foundation
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18.1 Answers
10. (@) No. Frequency
Generated Frequency 10
0 6 9
8
1 3 7
2 6 6
3 4 5
4 2 4
5 2 3
2
6 1 1
7 4
0 12345678910
8 2 Number Generated
9 10

(b)  Apparently not random (would expect 4 of each), but the sample is small

18.2 Measures of Central Tendency

1. (& Mean:5.4; Median: 5 Mode: 4
(b) Mean: 6.4; Median: 7 Mode: 7
(c) Mean:5; Median: 4.5 Mode: 3

(d) Mean:6.3; Median: 7 Mode: 7

2. (& Mean=7.25; Medianc7.5 Mode= 8
(b) Mode

3. Mean= £5.88; Mediarr £4.50; Mode= £4
(@) Mean (b) Mode

4. (@ Mean (b) Median would have been integer (or integer + 0.5);
Mode would have been integer.

(c) No-—reason as above.

5. 6x9=54; 10+12+7+6+9=44. 6th number=54 - 44
=10
6. (&) Mean=4.75; Median = 4.5; Mode =5
(b) Mode - highest figure (c) Median - lowest figure

7. (@) Mean=5.38; Median =1, Mode = 0
(b) Mean — seeming to indicate greater number of late arrivals.

(c) Train operators — most common occurrence is train on time.

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project

Teacher Support Y7B, P18

18.2 Answers
8. (@) TypeA Mean:S%; Median: 4 Mode: 5
Type B Mean:4g; Median: 3 Mode: 3

(b)  Type A best plant because modé& (as opposed to Type 8 3)

(c) Type B best plant because meang (as opposed to Type Asé)

9. (@)

(b) Mean=151.13cm (2d.p.); Median=157.5cm

(c) Mean dragged down by the low heights of 112 cm and 142 cm.

10. Mode=1, Mean= 2.5 Median= 1.5
Sum of numbers= 4 x 25  Median = %
=10 -15

Therefore set consists of 1, 1, 2, 6

18.3 Measures of Dispersion

1. (@ 12-3=9 (b) 42-5=37 (0 6-0=6
2. 8-2=6

3. 5+12=17

4. 86-47=39

5. 182 -143=39cm

6. (a) 85-10=75p (b) 90 +10 = 100p (©)

(d) 'Equal to' would mean value |athin 85p to 10p.
‘Greater than' would mean value laytside85p to 10p.

7. (@)

(c) Missing number must be between 3 and 9 inclusive

Missing number 2 or 10 (b)  Missing number= 0 or 12

8. 10°C
9. -2°C
10. -4°C

'Height' is continuous data, so no two heights will actually be exactly the same.

(d 11-3=8

10 + 150 = 160p

© The Gatsby Charitable Foundation 5
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Answers
18.4 Comparing Data
1. (a) SetA Mean: 5 Range: 10 (b)  Set B more tightly bunched.
SetB Mean: 5 Range: 4
2. (a) SetA Mean: 6 Range: 4 (b)  Set B has greater mean.
SetB Mean: 7 Range: 4
3. (a) SetA Mean: 5 Range: 8 (b) Greater range in set A.
SetB Mean: 6.5 Range: 6 Higher mean in set B.
4. (a) SetA Mean: 6 Range: 4 (b)  Set B greatest range; set C the smallest.
SetB Mean: 5.2 Range: 12 Set C the greatest mean; setsBidhest.
SetC Mean: 8.7 Range: 2
5. (& Roy:1 Frank: 6
(b) Roy: 12 Frank: 7
(c) Roy:168 Frank: 162
(d) Roy sold more, but Frank's consistency would be better for the business.
6. (@ AG Mean:lé =158 Range: 4 (b)  AG more inconsistent than AS.
AS Mean:l% =167 Range:3 (c) AS more likely to score on a
weekly basis.
7. (@ Miss S Mean: 5 Range: 10 (b)  Mr Berry's class more consistent in their
Mr B Mean: 5 Range: 6 spelling.
8. (&) February Mean: 3.11(2d.p.) Median: 2.5 Mode: 0
July Mean: 2.32 (2 d.p.) Median: 2 Mode: 1
(b) February Range: 10; July Range: 9
(c) Although the mean number of buses late decreased, the mode increased. The difference in

weather conditions could account for apparent improvements.

© The Gatsby Charitable Foundation 6
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Answers
18.5 Trends
1. (@) 1stmoving average = # (b)  Moving averages the same.
=4
2nd moving average = 3+ 2+ 4
=4
3rd moving average = 5t g *+3
=4
4th moving average = 4+ 2 *S
=4
2. (&) 1stmoving average = w
=4
2nd moving average = w
= 45
3rd moving average = L‘fsﬂl
=5
4th moving average = w
=55
5th moving average = w
=6
6th moving average = Ljﬁm
= 6.5

(b)  Moving average increasing by 0.5 each time.

(c)  7th moving average 7.0 8th moving average 7.5

Therefore, 10th value= (4 x7) - (10 +3+9)  1lthvalue = (4 x 7.5) - (6 + 10 + 3)
= 28-22 30-19
= 06 =11

© The Gatsby Charitable Foundation 7
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18.5

Teacher Support Y7B, P18

Answers

3. (@) 1stmoving average =

2nd moving average =

3rd moving average =

4th moving average =

5th moving average =

(b)  The mean difference

6th moving average =

7th moving average =

9th value

10th value

4. (&) 1st moving average

2nd moving average

(11x 4) -
44 - 30.6

13.4

16+7+20+5
4

12

7+20+5+14.2
4

11.55

20+5+142+72
4

11.6

5+142+ 72 +19.2
4

11.4

142+ 7.2+19.2+ 4.2
4

11.2

-045+0.05-02-0.2

4
-0.8
4

-0.2

11.2-0.2
11

11-0.2
10.8

(42+192+72)

(10.8 x4) - (134 + 4.2 +19.2)

43.2 - 36.8
6.4
_ 4+6+5
3
=5
_ 6+5+55
3
=55
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18.5 Answers
. _ 5+55+75
3rd moving average = T
=6
4th moving average = w
= 6.5

Moving average increasing by 0.5 each time.

5th moving average = 7.0 7th value= 70x3-65-75=7

6th moving average = 7.5 8th value= 75x3-7-65=9

46 +42+6.6+6.2
4

5. (@) Inreverse: 5th moving average =
=54

58+46+42+6.6

4th moving average = 2

=5.3

6.2+58+46+42
4

3rd moving average =
=52

38+6.2+58+ 46

2nd moving average = 2

=51

X+38+62+58
4

(b) 1st moving average =

=5.0

X=5x4-158
=42

36+9.7+32+4.1
4

6. (&) 1st moving average

5.15

97+32+41+36
4

2nd moving average

5.15

32+41+36+98
4

3rd moving average

5.175

© The Gatsby Charitable Foundation 9
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18.5 Answers

41+36+98+34
4

4th moving average =
= 5.225

36+98+34+44

5th moving average = 2

=53

0+ 0.025 + 0.05 + 0.075
4

Mean difference =

= 0.0375

6th moving average = 5.3375

7th moving average = 5.375
8th moving average = 5.4125
9th moving average = 5.45
Spring 1998 = 53375%x4-44-34-98 =3.75

Summer 1998 = 5375x4-375-44-34 =9.95

Autumn 1998 54125x 4 -995-375-44 =355

Winter 1998 545x4-355-995-3.75 =455

58 +62+ 74 +81
4

7. (&) 1st moving average

= 68.75

62 + 74 + 81+ 67
4

2nd moving average =
=71

74+81+67+70

3rd moving average = 7

=73

81+67+70+81

4th moving average = 2

= 74.75

67+ 70 + 81+ 89
4

5th moving average

= 76.75

© The Gatsby Charitable Foundation 10
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18.5 Answers

225+2+175+2

Mean difference

4
=2

6th moving average = 78.75

7th moving average = 80.75

9th moving average = 82.75

10th moving average = 84.75

January 1999
April 1999
July 1999
October 1999

7875x4-89-81-70 =75

80.75x4-75-89-81 =78
82.75x4-78-75-89 =89

84.75x4-89-78-75 =97

24.1+26.3+ 284 +20.4

8. (&) 1st moving average

4
=248
2nd moving average = 26.1
3rd moving average = 27.5
4th moving average = 29.2
5th moving average = 31.2
Mean difference = 14+ 1'74+ 13+2
=16
6th moving average = 32.8 Preceding averages Oth=23.2
7th moving average = 34.4 —1st =21.6
8th moving average = 36 —2nd=20.0
9th moving average = 37.6 —-3rd =184

1st 1999 = 328 x 4 - 284 - 35.2 - 31.9 4th 1996 = 232 x 4 - 284 - 263 - 24.1
=35.7 =14

2nd 1999= 344 x 4 - 35.7 - 284 - 35.2 3rd 1996 = 216 x4 -263-241-14

=38.3 =22
3rd 1999= 36 x 4 - 38.3-35.7 - 284 2nd 1996= 20 x 4 - 241 -14 - 22
=41.6 =19.9

4th 1999= 37.6 x 4 — 41.6 x 38.3 - 35.7 1st 1996 =184 x4-199-22-14
=34.8 =17.7

© The Gatsby Charitable Foundation 11
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Answers

18+22+9+7+15

9. 1st moving average =

2nd moving average=
3rd moving average =
4th moving average =
5th moving average =
6th moving average =
7th moving average =
8th moving average =
9th moving average =
10th moving average

11th moving average

02+02+0+22-18+04+0+02+04+0

5

= 14.2

=144
= 146
= 146
= 16.8
=15

=154
=154
= 156
= 16

= 16

Mean difference

16
11

= 0.164

12th moving average
13th moving average
14th moving average
15th moving average

16th moving average

11

16.164
16.328
16.492
16.656
16.819

Week 4 Mon = 16.164x5-16-10-10-23 = 22 cans

Tues = 16328x5-22-16-10-10 = 24 cans

Wed = 16492x5-24-22-16-10 = 10 cans

Thurs = 16.656 x 5-10-24 - 22 - 16
Fri = 16819x5-11-10-24 - 22

10. 1st moving average (4 ptF

2nd =
3rd =
4th =
5th =

n

11 cans

n

17 cans

53+44+54+73

4

=56

=5.925
=6.225
=6.5
=6.75

© The Gatsby Charitable Foundation
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18.5 Answers

0.325+ 0.3 +0.275 + 0.25

Mean difference=

4

= 0.2875
6th moving average= 7.0375 Spring 1999 = 7.75
7th moving average = 7.325 Summer 1999= 6.75
8th moving average = 7.6125 Autumn 1999 = 7.65
9th moving average= 7.9 Winter 1999 = 9.45

© The Gatsby Charitable Foundation 13
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Practice Book UNIT 19 Scale Drawing Answers
19.1 Measuring Lengths
1. (& km (b) m (c) cm (d) cm or mm (e) cm or mm
3. @ F by F () T d F e T ® F
4, Upper bound= 10.5 cm; Lower boung 9.5 cm
5. 15.5cm
6. (@) Upper bound= 1750 km; Lower bound= 1650 km

(b)  Upper bound= 1705 km; Lower bound= 1695 km
7. (@) Yes (b) No (c) Yes (d) No
8. (b) () 10cm (i) 3cm (i) 3cm or 4cm

(iv) 7cm (v) 8cm (vi) 10cm

9. by (@@ 39° (i) 154° (i) 55° (iv) 270°
10. (a) 33° 42° 105°

(b) Yes @3°+42°+105° = 180°)
19.2 Plans
1. (& 8m (b) 55m (c) 3mx15m (d 25mx15m
2. 4m, 3m, I1m, 2m, 3m, 5m
3. (& 3cmx8cm

(b) 15cmx4cm

(c) 6cmx16cm

(d) 30cmx80cm

(e) 15cmx40cm
4. 125mx1.8m
5. (@) Plan opposite

(b) 2.2to 2.3 cm, which is between

1.1mand 1.15 m. /
6. 1:20
7. (@ 48mx6m (b) 288m? () 7.7m (1d.p)
© The Gatsby Charitable Foundation 1
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19.2 Answers
8. (@ 40m (b)  84m? () 144m (1d.p)
9. (a 3.6m (b) 3x18=54m? (c) 20.52m? (d) 5.04m?
10. (a) 4m? by 2m (c) 1:400
19.3 Maps
1. (@ 24km (b) 24 km (c) 6.9km (d) 32.1km
2. about 4.4 km
3. (& 2km (b) 5km (c) 1.6km (d) 2.55km
4, 2.4 km
5. 540 km
6. 5cm
7. (@ 8cm (b) 20cm (c) about5.4km
8. (@ 33cm (b) 16.5cm (c) 55cm (d) 150cm
9. (a) G
600 m —
/’// /
F(/ / (b) 510m
\ / (c) 55°
\ /
\ /
/
/,
\ / 900 m
750 \ /
/
/
\
\ |/
\|/
Scale 1:10000
JEEEEE
© The Gatsby Charitable Foundation 2
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19.3 Answers

10. 32cm:40km - scale 1:125000
Therefore, 14 cm on the map would represent a distance of 17.5 km.

11. Area= 3km x 2.1km
= 6.3km?

© The Gatsby Charitable Foundation 3
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Practice Book UNIT 20 Arithmetic: Fractions Answers

20.1 Revision: Whole Numbers and Decimals

1. (a) 239 (b) 200 (c) 1901 (d) 7.9 (e) 201 () 7.91
(99 146 (h) 1761 () 0213 () 427 (k) 351 () 1441

2. (ad 121 (b) 252 (c) 512 (d) 0.7 (e) 15 f 1.19
(99 069 () 778 (i) 155 () =243 (k) 451 () 0.19

3. (a) 54 (b) 210 (c) 441 (d) 180 () 364 () 897
(9 35 (hy 114 () 1287 () 522 (k) 9.1 () 2272

4. (@ 234 (b)) 289 (c) 29 d) 69 e) 26 M 327
(@ 171 (h) 2.1 () 132

5. 35
6. £2.04
7. £124.80

8. 126 tickets
9. 1m60cm or 160cm or 1.6 m

10. (a) 7 footballs (b) £2.00

20.2 Addition and Subtraction of Fractions

L@ ® 2= © < @ Da1 @
O 2 @ 51 m 2=3 0 2 0 ==3
©w = 0 = m = © o
@ 2-g= @ 2-2-1

3 @ . B T O @ 2 @ 1

© The Gatsby Charitable Foundation 1
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20.2 Answers
3_1 3 Y ) 6.3 =
O 572 © 3 W5 O %75 0 7
4_1 1 5 2 1
(k) -3 () 3 (m) % () o1 (0) 0
8 _2
4, (@) -3 (b) 8
27 13
5. (@) 0 ha (b) Pn ha
11 4 3
6. @ 15 () 15 (c) 10
1 7
7. @ 0 () 0
5_17 1, 9 o 1
8. (@) 26 = (b) 44 or 2 (c) 710 10
53 109 5 33 13 7
(d) 2% =% (e 5 ) o ¥ 1% 9 8
164 17 . 69 29 . 97 17 7
(h) >1 or 72—1 0] 0 or 1% 0] 0 or 45 (k) 2 or 1Z
0] 121 or 2§
9 £— million
10. @ or 23
40 40
20.3 Multiplying Fractions
1. (a 3 (b) ) 14 d 6 ) 21 H 24
(g0 15 (h) @ 10 G 44 (ky 8 n 15
1 1 1 1 12 9
2. (@ 5 (b) 2 (©) = (d) > (e ) o
8 9 . 25 . 9
9 3 (h) -8 () e ()} 7 k) 38 0 33
© The Gatsby Charitable Foundation 2
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20.3 Answers
9 7 5 17 22
3. (@ 8 (b) 3 (©) 0 (d) Z (e) % ) 1
27 7 9 1 . 25 1
@ 5025 ™ ;o2 i 2 M 5 or3g
a1 7 11
(k) 5O 7E () 7
3 2 5 2 1 2
4. (a) 2 m (b) > m- or 25 m

1 1 1
5. 1= k b) 4>k 7= k
@ 1Zkg () 45kg (€ 75 kg

1
6. (@ = kg (B) 5 kg
3 ... 9 ..
7. (@ £— million (b) £— million
20 20
8. (a) B 2o 1l e (b) B o 28
8 8 16 16

9. 63 cm? or 15§ cm?
4 4

10. (a) ! litres or 1l litres  (b) ! litres or 2l litres  (c) 23 litres or 1E litres
6 6 3 3 12 12

20.4 Dividing Fractions

@ 2 om0 L 0 = 0 0 =
2. @ 12 (b 27 (© 24 (d 8 ©) 1—25 0 1_36
(9 56 (h)y 7 i 21 @M 9 (k) 18 (h 143
3. (a g (b) % © gor 1% d) gor 1% € 6
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20.4 Answers
o 3 @ 5 ® 20 o 0 5
W o0 Z

s (@) 1% ) % © % () % ©) % (”) %

5 — kg

6. %Iitres

7. gkg

8. (@) 18 (b) 8
9. (@) 5cakes (b) 11 cakes (c) 13 cakes

10. (a) 40 miles (b) 60 miles () 72 miles

© The Gatsby Charitable Foundation 4
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Practice Book UNIT 21 Probability of One Event Answers

21.1 Introduction to Probability

1. (@) Certain
(b) Depends on the day of the week and whether the student normally travels to school by bus.
(c) Depends on the football team and who they are playing.
(d) Depends on the weather, the time of year and the general punctuality of the student.

2. (a E () A c) B d) D

3. (@)

| I

| |
0 2 1
2

-—

(b) Depends on the student; it could be O for a student who does not have a packed lunch, or
close to O for a student who brings a packed lunch regularly, but it could be much higher for
a student who brings a packed lunch only occasionally.

(c)I } I I
0 - 1

(d) Depends on the location of the school and the time of year.

(e) 1-(answerto (d)).
5. @ A () D (¢ AandC (d B,CandD

6. (a) Depends on the time of year this unit is taught.
(b) 1 - (answerto (a)) (or very close to it, for example, if a student is repeating a year).

7. Depends on the student and the level of difficulty of the homework.

8. Depends on the student but should show a decreasing likelihood from A through to E, for example:

it

|
|

0 = 1
2

21.2 Calculating the Probability of a Single Event

1 (a) % (b) % (©) % ) % © % 0 %
2. (a) % (b) %
3. L

2

© The Gatsby Charitable Foundation 1
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21.2 Answers
1 1 1

4 (@) 2 (b) > (© 2
1 1 1 1 5

5 (@) 3 (b) 3 (© 2 (d) > (e) 3

6. (@ % (b) g © % () % © g
2 3

7 (@) 5 (b) 5

8 (a) % (b) % (©) % ) % © g
3 3 7

9 (@) E (b) 5 (© 5

) % © % 0 g
10. 4

21.3 Relative Frequency

3. (d)  Should get closer te(lg if the dice is fair.

5 2

' 5

L@ s B o © 2 @
8. 10

9. (a) %

(b) The estimate was based on only a small number of games. It also reflects the teams already
played and, in the next match, they may play a stronger or weaker team than those they have

played so far.

10. Approximately 0.65 or%.

21.4 Complementary Events

1. 2
5
2. !
8
3. B
20
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21.4 Answers
4, 0.9
5. 0.25
6. 2
13

1 2
7. (@ 3 (b) 3

1 1
8. (@) 5 (b) 5

2 3
9. (@) 5 (b) 5

33 67
10. (@) 100 (b) 100
21.5 Estimating the Number of Outcomes
1. (@ 100 (b) 300 () 300 (d) 200
2. (@ 40 (b) 80 (c) 80 (d) 120
3. 6
4. 5
5. (@ 2 (b) 8 (c) 40
6. (a) 18 (b) 60
7. (@ 1000 (b) 6 ) 1
8. (@ 14 (b) 49 (c) 700
9. 13
10. (a) 2, assuming he goes to school 5 days a week.

(b)

Because the expected number of times missed is a long term average; sometimes he might
miss the bus 3 times, as here, and other times he might miss it once, twice or not at all.

21.6 Addition Law for Mutually Exclusive Events

1.

(@)

(@)

(@)

(b)

(b)

(b)

(©)

(©)

(©)

N gl N
o|© !

9
20
2

5
11

20

(d)

(d)

(d)

1n
20

Alw alps

(e)

(e)

agalw Mlw

(f)

(f)

alw B~
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21.6 Answers
1 5 5
4. (@ 3 () 5 (c) s
5 3 5 9
5 @ g3 ® © 5 @
3 1 3 3
6. @ 8 () 2 (c) 8 (d) 8
1 1 1
7. @ > () 2 (c) >
5 3
8. @ 12 () 2
3 7 8 7
> @ ® © @ 5
1 3
10. (a) 2 (b) 2
21.7 General Addition Law
6 3 2 7
1. @ a () 1 (c) 1 (d) a
1 2 1 7
2 @ 5 () 5 (c) 5 (d) 10
3. 2
3
s 1
2
R
100
5. 3
24
;2
2
g L
30
9. 0.35

10. 1 occurs twice; 2 occurs twice; 3 occurs once; 4 occurs once.
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Teacher Support Y7B, P22

Practice Book UNIT 22 Volume Answers
22.1 Concept of Volume: the Unit Cube
1. (@ 10cm® by 12cm? (c) 12cm? (d) 36cm?
2. (a 3cm’ (b) 5cm? (c) 5cm?
3. (a 8 (b) 48cm®
4. (@) 20 (b) 80cm?
5. (a) 16 (b)  64cm?
6. 125cm’®
7. (@ 27cm? (b) 18cm®
8. (a) 60cm® (b) 24 cubes
1 3 1 3
9. @ 2; > cm (b) 8; 3 cm
10. (a) 5% cm?® (b) 7cmd
22.2 Volume of a Cube
1. (@ 27cm® (b) 64cm® (c) 15.625cm®*  (d) 3.375cm?
2. (a) 27000cm® (b) 0.027m?
3. (a) 512000cm® (b) 8000cm? (c) 64
4. (a) % m® (b) 0.125m° (c) 125000cm®
5. (a) 1000cm® (b) 0.001m3
6. (a) 27000cm® (b) 125cm? (c) 26875cm®
7. 6x4x4x4=384cm?
8. (a) 6x6°=129cm’ (b) 2160cm?®
9. (a 7cm (b) 49%m? (c) 294 cm?
10. 729cm®

© The Gatsby Charitable Foundation



MEP: Demonstration Project

Teacher Support Y7B, P22

Answers
22.3 Volume of a Cuboid
1. (a) 40cm® (b) 63cm® () 20m® 96 m®
2. (@ 15m? (b) 15000 000cm®
3. (@ 30000cm® (b) 250cm® (c) 120
4.  (a) 240cm® (b) 240cm®
5. (a) 4—10 m° (b) 0.025 ©  2500@m?
6. (a) 36cm®; 24cm® (b) 60 cm?®
7.  228cm?
8. 168cm’®
9. (@ 10cm (b) 12cm (c) 25cm
10. 39cm?®
22.4 Capacity
1. (a) 2000cm? (b) 5000cm® (c) 500cm?
(d) 200cm? (e) 1500cm® (f 2700 cm®
2. (& 3litres (b) 7 litres (c) 10 litres
(d) 0.75 litres (e) 0.25litres (H  4.9litres
3. (a 18m? (b) 18000 litres
4, 5md
5 A
6. 80 glasses
7. (@ B (b) 3720 litres
8. (@) 4500 litres (b) 1875 litres (c) 0.8m
9. (& 15cans (b) 0.5 litres
10. (a) 135000cm® or 135 litres (b) 123 75@m° or 123.75 litres
(c) 11250cm® (d) 11.25 litres
© The Gatsby Charitable Foundation 2
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Answers

22.5 Density

1. (@) 100 grams (b) 2000 grams (c) 500 grams
2. (a) 0.015 kg¢m?® (b) 15 gramsim?®

3. (a) 0.004gramsm® (b) 120 grams

4. (&) 1680 kg (b) 840kg

5. (a) 1.25gramsim® (b) 0.00125 kgim®

6. (a) 0.8gramsm?® (b) 360 grams

7.  (a) 396000 grams or 39.6 kg (b) 12&8°

8. (a) 1.2gramgm® (b) 42kg

9. (a) 80000 kg (b) seawater (c) 1.03 graons?
10. 25cm?®

22.6 Volume of a Triangular Prism

1 (& 30cm® (by 72cm? (c) 24cm? (d)
2.  70cm?

3. (@ 90cm® (b) 180cm?

4. A 80cm® B : 120cm? C: 40cm?

5. 225cm®

6. (a) 21lcm? (b) 126cm®

7. Length= 6 cm

8. 7cm

9. (a) 30cm® (b) 240cm? (c) 8 (d)

(e) Volume x 27

10. 120cm®

(d) 1030 grams

36 cm®

Yes

(H Volume is increased by cube of line scale factor.
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Practice Book UNIT 1 Mathematical Diagrams

Teacher Support Y8A, P1

Answers

1.1 Mileage Charts
1. (@ 72 miles (b) 38 miles (c) 44 miles
(d) 36 miles (e) 71 miles

2. 44 + 39 + 36 = 119 miles
3. 84 + 44 + 67 + 100 = 295 miles

4. (@ 220 km (b) 270 km (c) 215km
(d) 146 km (e) 199 km

5. 293 + 293 = 586 km

0. 293 + 220 + 146 + 140 = 799 km

S
S
1312 8| 49 &

23| 22| 18| 14 | 10 30% <O
2

25 1242016 | 12

&
36| 17| 9| & P9

36| 17| 9| 4|V @2‘

20| 27| 19| 28| 28| <
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1.1 Answers
S o
. S <€) X
10. (a) London- York =21+ 47 +120 + 45 = 233 miles Ny A@e‘? 0\50
Q~
Stevenage- York = 47 + 120 +45 = 212 miles 21| ¢ & &
A
Peterborough- York =120 + 45 = 165 miles 68| 47| & éo‘?é\
(b) 233+ 233 = 466 miles 188|167 (120 | <° .
233 212| 165| 45| &

1.2 Using Flow Charts to Plan
Practical Tasks

There are many possible variations to the answers given here.

COLLECT COLLECT SELECT FINISH
GLASS cupP DRINK WORK
A Y
COLLECT COLLECT INSERT
BOTTLE MILK CORRECT %EL%ESCET
OF JUICE COINS
+ I
RS e
GLASS BUTTON WORK
! ,
COLLECT
AP BEQLIRED COFFEE COLLECT SELECT
\OATER CAN SHUTDOWN
+ ! © +
COFFEE
IN CUP @ SWITCH OFF
MACHINE

LIFT
BOIL
KETTLE RECEIVER °

POUR WATER INSERT
ONTO COFFEE COINS
DIAL
ADD MILK NUMBER

ADD SUGAR
TELEPHONE\ NO
+ ANSWERED
STIR
Y
HOLD
e CONVERSATION
REPLACE
RECEIVER
STOP
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1.2 Answers

STOP AT
KERB

LOOK
RIGHT

+ Y ENTER 4.72

LOOK RIGHT CONTINUE +

AGAIN

PRESS X'
NO
ENTER 11.61
YES]

PRESS ="'
CROSS
WRITE DOWN

ANSWER

[

APPROXIMATE

4.72

5. (@) @ (b)  [apPrOXIMATE
1161

MULTIPLY TWO
ENTER 4.72 APPROXIMATIONS

+

rress x g
COMPARE
ENTER 11.61 ANSWERS

PRESS =
IS
APPROXIMATION\,NO
REASONABLE
READ
ANSWER

© The Gatsby Charitable Foundation 3




MEP: Demonstration Project

Teacher Support Y8A, P1

1.2 Answers
6. (a) START (b) Just before 'STOP' insert: (Back to above
THROW DICE)
THROW
DICE
MOVE COUNTER
CORRECT SPACES
SLIDE DOWN
SNAKE !

HAVE YES
YOU LANDED MOVE UP
ON LADDER
LADDER
?
A
NO

Y

STOP

1.3 Using a Flow Chart for Classification

1. (@ A (b)y E (g C
e) A M C (9 D

2. (@ C b A (c) E
(e) F f E

3.

EVERGREEN

DECIDUOUS
A B

d B

d D

© The Gatsby Charitable Foundation 4
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1.3 Answers
4.
DOESIT
DOES IT
HAVE
2 EQUAL
SIDES
EQUILATERAL ISOSCELES SCALENE
A B C
5.

YE
TRIANGLES PENTAGONS HEPTAGONS ST POLYGONS
A QUADRILATERALS © HEXAGONS E ocTacons WITH>8
B D E SIDES
6. (& Monkey D Bird C Giraffe
Horse B Centipede F Elephant
Zebra A Pig B Kangaroo
Fish E Dolphin E Cat
(b) For example:
A Chipmunk D Ape
B Lion E Shark
C Man
5

© The Gatsby Charitable Foundation
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Teacher Support Y8A, P1

Answers

7. 1 comesoutat E

© 00 N O O b WD

[N
o

INPUT
NUMBER N

Y

DIVIDE N
BY 2

W Qo wWwmOom®oOoO >

DIVIDE BY
2

DIVIDE BY
3

NON-PRIME
NUMBERS

PRIME
NUMBERS
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1.4 Answers

1.4 Networks

1. (&8 Manchester» Buxton — Nottingham 25+ 46 = 71 miles

(b) Sheffield - Nottingham - Birmingham 38 + 49 = 87 miles
2. SABT=4hours

3. (@ Bodmin- Okehampton- Exeter 41 + 22 = 63 miles
(b) Plymouth . Okehampton- Barnstaple-. Minehead 31+ 30 + 38 =99 miles

4, (& Douglas— StJohn's- Kirkmichael - Sulby 6+ 6 + 6 =18 miles
(b) Either Ramsey- Laxey - Douglas - Ballasalla — Port Erin
or Ramsey- Sulby - Kirkmichael - St John's—. Ballasalla - Port Erin

Distance = 29 miles

(c) Peel- StJohn's- Douglas - Laxey 3+6+8=17 miles

5. Carlisle - York - Lincoln 117 + 80 = 197 miles

1.5 Critical Path Analysis

1.
Critical path ACF
Shortest time= 9 mins
2.
" Critical path ABF G
Shortest time=9 hours
3.

Critical path BCDE G

Shortest time= 15 mins

© The Gatsby Charitable Foundation 7
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1.5 Answers

(b)  Critical path ACD Shortest time 62 mins
(c) Floattimes:
B 7mins; E 35mins; F 32mins; G 20 mins; H 60 mins

Criticalpath AB CDEFGJKLM

Shortest time= 65 hours

© The Gatsby Charitable Foundation 8
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Practice Book UNIT 2 Factors Answers

2.1 Factors and Prime Numbers

1. (@) Number Factors (b)  Prime numbers are:
11 1, 11 11, 13,17, 19
12 1,2,3,4,6,12
13 1,13
14 1,2,7,14
15 1,3,5,15
16 1,2,4,8,16
17 1,17
18 1,2,3,6,9,18
19 1,19
20 1,2,4,5,10, 20

2. 99 not prime because factors are 1, 3,9, 11, 33, 99
3. 37

4, Prime factors are 2, 3

5. (@ Prime factors are 2,5 (b) Prime factors are 2,5,7 () 2 and5
0. Number Factors Prime Factors Common Prime Factors

48 1,2,3,4,6, 8,12, 16, 24, 48 2,3 2,3

54 1,2,3,6,9, 18, 27,54 2,3 2,3

7. 2x5x7=70
8. 2x3x5x7x11=2310
9. 101, 103

10. 211

2.2 Prime Factors

1. For example,

\@ 7N

4

/\
@ @ ONORONE

© The Gatsby Charitable Foundation 1
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2.2 Answers

© /88\
A @
4 (2

/A

(2 (2

2. For example, 40
/

© A :

/
4@ (®
(2 (2

3.  For example,
(a) 66 and 66

N RN
A @ R @
3 @ @ 3

and 40

(b) Yes: forexample,66
7N
/N =
@ @

© The Gatsby Charitable Foundation 2
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2.2 Answers

6. For example, 200

(@) / \ (b) / \ (€) / \

ACCPA A AA
® @ ®@0e 4+ ®06 4 @
/\ /\
Distinct prime factors: @ @ @ @

2, 3and 5 2 and 5 2 and 5
7. (@ 2x31 (b)y 2° (c) 2x41
(d 2°x5 (e) 2x3Fx5 () 2°x3x5
(@ 2x3 (hy 2x19 () 28x5°

8. 2°x3x5%=600

9. 2x7x11=154 2%x 7 x 11 =308 3x2x7x11=462
10. (@) 2x3x5x7=210 (b)y 2°=32
11. (a) 8x125 (b) 64 x15625

© The Gatsby Charitable Foundation 3
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2.3 Answers

2.3 Index Notation

1. (a 6° (b) 3 () 7° (d) ©9°
2. (a) 8 (b) 27 (c) 10000 (d) 125 (e) 128
fH 81 () 81 h) 1000 () 10000 000
3. (a) 10° (b) 9? (c) 3
(d 2° e) 4 ¢ 7
4.  (a) 100 (b) 144 (c) 392
(d 72 (e) 243 (f) 1000
5. (a) 28 (b) &° (c) 6° (d 7% (e) &
6. (a 3° by 3
7 n=4
8 n==6
9 n=12
10. (a) 10° (b)y 6° (c) 4
(d) 21° e) 4 0 2

2.4 Highest Common Factor and Lowest Common Multiple

@ 1,37 21 b) 1,5, 7,35 (©) HGF7
2. (@ 3 b) 2 © 6 d 5
3. () /42 (b) 90 (c) 2x3=6
AN VRN
@ A AR A
®0 ®0 0 G
4. (a 30 b) 24 © 4

d 1 (e) 50 f) 64

© The Gatsby Charitable Foundation 4
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2.4 Answers
5. (a) 8, 16@, 32, 40, 48, 56, 64, 72, 80
b) 6, 12, 1@, 36, 42, 48, 54, 60
(c) 24
6. (a) 15 (b)y 18 (c) 40
d) 36 (e) 60 fH 66
7. (a) /66\ (b) /40\ (c) 1320
A ® R A
8. (a) 420 (b) 48 (c) 100
(d) 300 (e) 36 (f) 105
9. 120 secs
10. (a) 120 secs (b) 200 secs
2.5 Squares and Square Roots
1. (@ 4, 16, 81, 121, 144, 324, 400
(b) 12, 4, 11,2, 9, 20, 18
2. (@ 3 (b) 6 (c) 10
(d) 13 (e) 15 ® o0
3. (a) 245 (c) 3.16 (c) 3.46
d) 4.47 (e) 7.07 f 9.49
4. 9cm
5. 11.8 cm= 118 mm
6. 7°=49; 8=64 and 7°<51<8& giving 7<51<8
7. (@ 8<+70<9 (b) 9<.90<10 (c) 2<.5<3
d) 1<+v2<2 (e) 10<+115<11 (fl 6<+39<7

© The Gatsby Charitable Foundation 5
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2.5 Answers
8. (a) False (3 <410 < 4) (b) True

(c) True (d) False(3.8 <415 < 3.9)
9. 56 cm

10. 8cm and 24cm

© The Gatsby Charitable Foundation 6
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Practice Book UNIT 3 Pythagoras' Theorem Answers

3.1 Pythagoras' Theorem

1. (@ PQ b) YZ ) JK (d) ST
2. (@) (b) ()

0 25 64 121

(ii) 144 225 3600

(iii) 169 289 3721

(iv) 169 289 3721

(v) 25 + 144 =169 64 +225=289 121+ 3600 = 3721

3. (a) 10°+24°=100 + 576 = 676
and 26°= 676
i.e. equal
(b) 9?+122=81+144 =225
and 15% = 225

i.e. equal

(c) 13*+84?=169 + 7056 = 7225

85° = 7225
i.e. equal
4, (@ Yes (b) Yes (c) No (d) No
3.2 Calculating the Length of the Hypotenuse
1. (@ 10cm (b) 39 mm (c) 41 mm (d) 34 mm
2 (@ 12.8cm (b) 9.4cm (c) 7.8cm (d 53m
3 11.2cm (1 d.p.)
4 8.5cm (1d.p.)
5. @ PQ=461m (2d.p) (b) QS=5m (c) 20.11m (2d.p.)
6. (@ x=825cm (2d.p.) (b) Perimeter 20.5m (1d.p.)

7. 6.44m (2d.p.)
8. Extra length= 20.5 -14.84 m = 5.66 m

9. Rectangle A

© The Gatsby Charitable Foundation 1
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Teacher Support Y8A, P3

Answers

c*=10°+1°=101
c =+101 =10.0499 (4d.p.) =10.0cm (1d.p.)
(b) No; hypotenuse length accurate to only 1 d.p.

10. (a)

3.3 Calculating the Lengths of Other Sides

1. (a) 16cm (b) 40cm (c) 60cm (d 24 cm
2 (@ 16.7cm (b) 6.6cm (c) 3.3cm (d 6.2cm
3 3.5cm
4. 43cm (1d.p.)
5 7.4cm (1d.p)
6. (@ 12cm (b) 60m?
7. x*= 50
x = +/50
x = 7.071067812
Xx = 71cm (1d.p)
8. 5.66 cm (2d.p.)
9. (@ 3m (b) 26m (1d.p.)
10. (@ 13m (b) 31m
11. 0.92m (2d.p.)
3.4 Problems in Context
1. 500 m
2. 2.65 m (nearest cm)
3. 25m
4. 6.40 m (nearest cm)
5. (a) 18.33cm (2d.p.) (b) 73.3M?% (2d.p.)
6. 27.4cm (1d.p.)
7. 22.77cm (2d.p.F 228 mm (nearest mm)
8. 9.17 m (nearest cm)
9. 09m
10. 7.13 m (nearest cm)

© The Gatsby Charitable Foundation 2
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Answers

3.5 Constructions and Angles
1. (b) 90° 37° 53° (c) Yes (d) 6%+ 8%=100 = 10%; right-angled

2. (b)) 94° 46° 40° © No @) 7+g=113
# 121 =11%; not right-angled

3. () 10°+11°#14* c*<a’+b? All acute angles
(i) 10°+12°#16° c°>a’*+b’ Contains an obtuse angle
(i) 9?+122=15%  c?=a’+b? Right-angled

4. (b)) 6%+ 7?2122 No right angle

5. Length of diagonak 8.5cm (1 d.p.) Not drawn that accurately.
6. 8°+8%9 and c’<a’+b? andsof is an acute angle

8. (b x>35

9. (a) Ifsidesare 18, 18, 28 thd®®+ 18%# 28°
If sides are 28, 28, 18 thePB?+ 28° # 182

(b) For 3 acute anglesg?< a®+ b%. If ¢ =18 then 18%< 28% + 28%

10. 40cm or 21.2cm (1d.p.)

© The Gatsby Charitable Foundation 3
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Practice Book UNIT 4 Rounding and Estimating Answers

4.1 Revision of the Four Rules: Whole Numbers

1. (@ 29 (b) 46 (c) 79 (d) 174 (e) 349 (f) 557
2. (a) 138 (b) 123 (c) 348 d) 239 () 782 M 1112
3. (@ 12 (b) 44 (c) 51 (d) 15 (e) 219 (f 551
4. (a) 157 (b) 511 (c) 42 (d) 188 (e) 786 (f) 3452
5. (a) 36 (b) 55 c) 46 d) 93 (e) 88 (f) 606
6. (a) 95 (b) 344 (c) 234 (d) 189 (e) 387 (f) 520
7. (a) 902 (b) 444 (c) 1638 (d) 1242 (e) 2074 () 5655
8. (a) 34 (b) 16 (c) 41 (d) 169 (e) 52 (f 201
9. (a) 12 (b) 60 ©) 20 d) 42 e) 30 M 15
10. (a) 261 (b) 441 c) o1 (d) 1548 (e) 183 () 816
4.2 Revision of the Four Rules: Decimals

1. (@ 7.7 (b) 48.7 c) 5.3 d) 1791  (e) 19.02 () 3.752
2. (a) 43 (b) 14.2 (c) 24 (d) 3.7 (e) 6.28 (f) 2.03
3. (a) 86 (b) 14 ) 44.4 (d) 43.4 ) 1647 () 28.1
4. (a) 3.4 (b) 21.3 c) 13.1 d) 15.1 €) 14.2 (f) 25.3
5. (a) 21.1 (b) 57.6 (c) 4.79 (d) 704 (e) 796.2 (f) 5.23
6. (a) 1.68 (b) 3.45 (c) 1.008  (d) 31.96 (e) 2592 () 7.462
7. (a) 62 (b) 149 (c) 18 (d) 2.1 (e) 500 fH 21
8. (a) 54 (b) 7.83 c) 4.34 (d) 0544  (e) 1.05 (f)y 7.437

4.3 Order of Operations

1. (@ 20 (b) 2 ) 7 @d 9 (e) 25
(f 35 (g 61 (h) 15 i) 25 M 9

2. (@ T () F,35 (¢ F 21 (d) F 24
e) F 7 " T (9 F 46  (h) F, 56

3. (@ 3x(6+1)=21 (b) (5+6)x2=22 () 45+(6+3)=5

d 49-(3+2)=44 (¢) 7x(3+2)=35 () (13-4)x2=18

4. (@) 5 (b) 6 c) 6 d) 3 ) 2 M 12
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4.3 Answers
5. (@) Jane has forgotten to use brackets. Correct answer is 34.
(b) (4x7+2)x3=90
6. (@ No (b) 30+6-(3+1) =1 (c) 30+(6-3)+1=11
7. @ T by T (c) F (d F
8. (@ 13-(4-1)=10 (b) 30-(9+2)=19 (c) 60+ (6+3)=30
9. (a) 40.9 (b) 0.62 c) 4.92 (d) 2.06
10. (a) 4 (b) 3 c) 0.8 d) 0.9
4.4 Problems in Context
1. (a) £3.75 (b) £17.50
2 5; £3 change
3 £209.70; 30 x £7.00 - 30p
4 42 (and £6 left)
5. () £19 (b) £23.48
6. 7
7. £5.25
8. £13.25
9. 19; 5 left over
10. £6.06
4.5 Rounding
1. (a) 4 b) 2 () 17 d) 4 (e) 33 M 19
2. (a) 190 (b) 310 c) 10 d) 40 (e) 40 M 20
3. (@ 36000 (b) 36500 (c) 36480
4. (a) 4.26 (b) 0.05 (c) 10.84 (d) 82.06 (e) 3.45 (f) 9.40
5. (@) 1.5 (b) 6.3 ) 3.2 d) 11 (e) 140 (f) 1400
6. (a 8646 (b) 8.6457 (c) 8.6
7. (a) 1475 (b) 148 (c) 150 (d) 100
8. (a) 105 (b) 104.74 () 100 (d) 1047  (e) 100
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45 Answers
9. (@ 18.5 (b) 0.00327 (c) 147000
(d) 63.0 (e) 0.0362 () 0.000369
10. No. Statement
0.047 2 s.f.
0.003 3d.p.
16.22 2 d.p.
184 200 4 s f,
7.06 3s.f.

4.6 Estimating

1. Estimate * Calculator
(@) 5x8=40 39.198
(b)| 10 x 21 =210 205.728
()| 11x8=88 91.9092

(d)| 18 x 110 = 1980 1976.4
(e)| 100 x 75 = 7500 7220

(f)| 15x 25=375 383.46
2. 8 x 50 = 400 *
3. (@ 35x5=175m?* (b) 17.0392m? (c) Comparison acceptable
4. 20 x 40p = £8.00 *

5. A, B, D and E all incorrect

6. (@ 4d4or5* (b) 7o0r8* (c) 40* (d) 700* (e) 2* () 25*
7. £150 *

8. 48 litres *

0. (@) 30 litres * (b) 29.16 litres (c) Estimate acceptable

10. £20 x 26500 = £530000 *

* other acceptable answers

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project Teacher Support Y8A, P4

Answers
4.7 Calculator Logic
1. (@) 45.9 (b) 6.27 (3 s.f.) (c) 7.67 (3s.f.) (d) 5.57 (3s.f.)

(e) 1.08 (3s.f) H 1.21 (3s.f)

2. (@ 0.509 (3s.f.) (b) 0522 (3s.f) (c) 3.05 (3s.f) (d) 0.155 (3s.f)
3. (a) 8.375 (b) 2.82 (c) 8.660 (3d.p.) (d) 3.975 (3d.p.)
4, @ 12 (b) 12.01
5. (@) 0.6 (b) Failed to use brackets when dividing; he%id 2

6. (@) No (b) No (c) Yes (d) No, if you press after '6",
Yes, if you didn't.

7. (a) 7.88 (2d.p) (b) 7.9 (2sf)

6 y 4 7x(8-3)
8. (a 5715 (b) 4+7x(9+4) (c) 8—5+6 (d) 1+—(2+9)
9. (a) 245 (b) 1.05 (3s.f) (c) 0.861 (3s.f)

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project Teacher Support Y8A, P5

Practice Book UNIT 5 Data Analysis Answers

5.1 Frequency Tables: Discrete Ungrouped Data

1. (@) No. of Conkers No. of Days Ang[d)

36
108
72
72
36
0
0
0
0
36

=

© 00 N O O~ WDN P

3
2
2
1
0
0
0
0
1

=
o

Pie Chart Showing Number of
Conkers Collected in 2 weeks on
way to school

(b)  The weather could have been very windy on the day Emma collected 10 conkers.

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project Teacher Support Y8A, P5

5.1 Answers
2. () No. of Videos No. of Anglg)
Borrowed Occasions
2 3 36
3 4 48
4 5 60
5 3 36
6 4 48
7 3 36
8 3 36
9 2 24
10 2 24
11 0 0
12 1 12
30 360
12 Pie Chart Showing Number of
2 Videos borrowed each hour from

Mr Rafig's Video Library

(b) 12
(©) 2
(d) 4

© The Gatsby Charitable Foundation 2



MEP: Demonstration Project Teacher Support Y8A, P5

5.1 Answers

3. (a) No.of Goals No.of Matches  And[®

0 2 72
1 2 72
2 1 36
3 1 36
4 3 108
5 1 36
10 360
5 Pie Chart Showing Number of
0 Goals Scored in Premier League
Matches one Saturday
4
3 2
(b) 4
4. (@ 15° (b) Score Pupils

3 3

4 6

5 4

6 1

7 6

8 2

9 1

10 1

© The Gatsby Charitable Foundation 3
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5.1 Answers
5. (@ Level No.ofPupils  Frequency
3 ! 10
5 9 8
6 10 7
6
(b) Level 6 S
4
3
2
1
0 1 2 3 4 5 6 7
N C Level
6. @) Level No. of Pupils Frequency
3 3 10
4 10 9
5 9 8
6 6 7
6
5
4
3
2
(b) Generally, the performancein = 4
English was lower that that in
Maths. 0 1 2 3 4 5 6 7
N C Level
7. (@) Digits No.of Frequency
Times 6
0 4 5
1 6
3 4
4 3 3
5 4
6 3 2
7 4
8 2 1
9 6 0 1 2 3 4 5 6 7 8 9

Digit

(b) Reasonably even spread of digits over a relatively small sample.

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project

5.1

Teacher Support Y8A, P5

Answers

8. (@ No. of Trains January  February

Late

0 3 0

1 7 1

2 6 1

3 4 5

4 5 9

5 2 5

6 1 3

7 2 1

8 0 2

9 1 1
JANUARY
Frequencg
8
7
6
5
4
3
2
1
0

0123456173829
No. of Trains Late

(b) January
(c) Different length of months

(d)  Quite possibly

FEBRUAR
Frequenqé

8

012345617829
No. of Trains Late

© The Gatsby Charitable Foundation 5
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5.1 Answers
0. (@) No. of 1997 1998 Frequency,
Tomatoes 1997
6 2 0
7 3 0 4
8 5 2
9 4 1 3
10 5 1
11 2 4 2
12 5 3
13 0o o0 1
14 1 1 0
15 1 5 6 7 8 9 1011 12 13 14 1516 17 18 19 20
16 1 3 Tomatoes
Frequenc
17 0 4 1098
18 0 2 5
19 1 2
20 1 2 4
3
2
(b) 1998 was a more productive
year than 1997. 1
0

6 7 8 9 10 11 12 13 14 1516 17 18 19 20
Tomatoes

5.2 Mean, Median, Mode and Range

1. Mean Median Mode Range
@ 5 4 3 6
(b) 11 11 12 5
(©) 7.5 7.5 none 5
(d) 5.5 5 5 7

© The Gatsby Charitable Foundation 6



MEP: Demonstration Project

Teacher Support Y8A, P5

5.2 Answers
2.
Score Frequency Score Frequency
0 2 0
1 6 6
2 8 16
3 3 (b) Mean = 36
4 0 20
5 1 =18
Totals 20 36
3.
No. of Goals Tally Frequency No. of Goadsrequency
0 M 5 0
1 I 10 10
2 THE I 7 14
3 1 4 12 (b) Mean=1.83 (2 d.p.)
4 Il 2 (c) Median= 1.5
S | 1 (d) Mode = 1 goal
6 : 1 (e) Range=6
Totals 30 30 55
4. Mean= 76.68p Mediar= 77p Mode= 77p

5. €))

6. Mean= 72.3

Mean= 2.1 children

(b)

(c) Because each family has at least 1 child — those in the class!

Mediars2 children

7. (@8 Mean=5.24 Median= 5 Mode = 4
(b) Modal value
8. (@) Mean= 2.44 vacuum cleaners  Median2 vacuum cleaners Mode4 vacuum cleaners
(b) Mode
9. @) ClassA Class B
Mean 6.88 6.88
Median 7 7
Mode 6 and 8 10
(b) None (c) Mode
© The Gatsby Charitable Foundation 7
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5.2 Answers
10. Mean Median Mode

Paul 72.65 72 72

David 73.15 71 70

Paul is the better player because his mean is 72.65 compared with David's 73.15.

David is the better player because his median score is 71 compared with Paul's 72 and also he
scores 70 (the mode) more often than Paul who gets 72 most frequently.

© The Gatsby Charitable Foundation 8



MEP: Demonstration Project

Practice Book UNIT 6 Nets and Surface Area

Teacher Support Y8A, P6

Answers

6.1 Common 2-D and 3-D Shapes

1.
2.

3.

No g &

Rhombus or square or rectangle

Regular hexagon

3cm

60

4 cm
Yes: rhombus

Yes: rectangle
Square, rectangle, rhombus, parallelogram, kite

Trapezium, quadrilateral

6.2 2-D Representation of 3-D Shapes

1.

© The Gatsby Charitable Foundation 1
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6.2 Answers

——— = — — e — — —e— — —
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6.2 Answers

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project Teacher Support Y8A, P6

6.2 Answers
7.
AT
/ 1 \\\
7 i ~—
1 \\
1 ~
Pl 1 T~
" /
1
~ : ,/
1 //
~ : 7~
o~
™~
\:k 5/cm
1
1
1
/’-~~
’ .~~
/‘ -~.
’4 ~._~
"¢ ~~~
> "' ,/
- e
~ 7~
~ 5cm
5~ e
L \\ /
8.

© The Gatsby Charitable Foundation 4
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6.2 Answers

10.

3cm

6.3 Plans and Elevations

1.
2 em Front _
Elevation
4cm S cm
Plan 4 cm
2 em Side
Scm Elevation
2.
4 cm 4 cm
4 cm
2cm 2.cm 4 cm
Plan Front Elevation Side Elevation
3.
A
/\ 1m 1im
y
5m
3m am
4 m 4m 5m
Plan Front Elevation Side Elevation

© The Gatsby Charitable Foundation 5



MEP: Demonstration Project

Teacher Support Y8A, P6

6.3 Answers
4 (a)
5m
4m
3m 3m
4m 4m om
Plan Front Elevation Right Side Elevation
Im ) . .
__________________ (b)  These views are very similar to those in
Example 2.
Plan and side elevations are the same, but not
3m the front elevation.
5m
Left Side Elevation iy Y
5.
5cm
4 cm
4 cm 4cm
Plan Side Elevation
6.
4cm
4 cm 6 cni
6 cm
8 cm Side Elevation
12 cm
Plan
4 cm

12 cm
Front Elevation

© The Gatsby Charitable Foundation
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6.3 Answers

oo
o
5

Q
8 cm l I

le—»
'1cm!

8cm

Front Elevation

6.cm Plan

Side Elevation

6 cm

5m

3m 3m

6m

4m
3m

Plan Front
Elevation

1m 3m 1m

© The Gatsby Charitable Foundation 7
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6.3 Answers

1.7m

4m

6m
Side Elevation

0. 6m
: : 4m 4m
1m: :1m
[— —>
| |
5m | | 5m 1m 1m
l l
| |
: : 3m 3m
| |
| |
: : 4m
Plan Front Elevation
26m
5m
3m

Side Elevation

© The Gatsby Charitable Foundation 8



MEP: Demonstration Project

6.3

Teacher Support Y8A, P6

Answers

10.

1m

1m

8m

12 m

1m

4m

1m

4m

Plan

4m

8m

Front Elevation

12 m

4m

Side Elevation

© The Gatsby Charitable Foundation 9




MEP: Demonstration Project

Teacher Support Y8A, P6

Answers

6.4 Nets and Surface Area of Cubes and Cuboids

1. The following netganeach be folded to form a cube:

The following netcannotbe folded to form a cube:

HEEEEN plus others
2.
A =16 cnf
A =16 cnf A =16 cnf
A =16 cnf A =16 cn?
Surface area= 96 cm? A =16 cnf

© The Gatsby Charitable Foundation 10
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6.4 Answers
3.
A =10cnf 2 cm
2cm 5cm 2cm
4cm| A =8cn? A = 20 cn? A =8cn? A =20 cn?
’ A =10 cnf 2 cm
Surface area= 76 cm

6. (&) Two possible nets:

There are many other answers.

(b) A =108cm?
(c) Yes

7. (@ A =600cm?
(b) A =486cm?

8. (a 72cm? (b) 36cm? (c) 1370 m? (d) 235m?

© The Gatsby Charitable Foundation 11



MEP: Demonstration Project Teacher Support Y8A, P6

6.4 Answers

9. (&) Two side rectangles wrong size two largest rectangles wrong size.

(b)

Length extended to same»as

X
X
X
X
X
X Largest rectangles reduced so lengtlsame.

There are other possible answers.

10. Length of sides 2.cm
11. x=5cm

© The Gatsby Charitable Foundation 12



MEP: Demonstration Project

Teacher Support Y8A, P6

Answers

6.5 Nets of Prisms and Pyramids

1.
1.5cm
2.5cm 2cm 1.5 cm
4 cm
3.
6 cm

6 cm

6 cm

© The Gatsby Charitable Foundation

13



MEP: Demonstration Project Teacher Support Y8A, P6

6.5 Answers

5. 4 cm 4 cm

4c 4 cm

7 cm

5cm

5cm

© The Gatsby Charitable Foundation 14



MEP: Demonstration Project

6.5

Teacher Support Y8A, P6

Answers

3.3 ¢
2cm
Y
3cm 2cm 2cm
7 cm
3cm
(b) 3.32cm
8 \/
2cm
2cm 4 cm
3c
4 cm
2cm

© The Gatsby Charitable Foundation
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MEP: Demonstration Project

6.5

Teacher Support Y8A, P6

Answers

5cm

3cm

4 cm

4 cm

5cm

3cm

© The Gatsby Charitable Foundation
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MEP: Demonstration Project

Practice Book UNIT 7 Ratio and Proportion

Teacher Support Y8A, P7

Answers

7.1 Equivalent Ratios

1. @ 1:3 (b) 1:5 (c) 1:5 d 3:1
(e) 6:1 H 6:5 (99 2:3 (hy 1:4
i 1:5 G 4:5 k) 3:4 n 2:7

2. @ 1.25 (b) 1:0.6 (c) 1:35 (d 1:85
() 1:25 ® 1:25 (9 1:15 (hy 1:08
i) 1:24

3. (@ 8:1 (b) 08:1 () 07:1
(d 75:1 (e) 36:1 ® 1.2:1

4. 600:900 = 2:3

5. @ 2:5 (b) 1:25 (c) 04:1

6. (@ 3:8 (b) 1:2.67 or 12% (c) 0.375:1

7. (@ 4:85 (b) 1:21.25

8. @ 1 km (b) 4.5km (c) 15 km

9. 1 cmon map= 2 km.

10. 1 cmon map= 3 km.

60 km= 30 cm on map.

Scale= 1: 300 000

7.2 Direct Proportion
1. (a) £48 (b) £72 (c) £160
2. (@ 1000 ml or 1 litre (b) 1400 ml or 1.4 litres
3. (a) £3.28 (b) £9.84 () £24.60
4. (& 1200 grams or 1.2 kg (b) 4200 grams or 4.2 kg
(c) 14400 grams or 14.4 kg
5. @ 28p (b) 48p (c) £2.00
6. (a) £8.64 (b) 72pperm
7. (@ n=55 (b) £7.15
8. 48 people
9. 378 people
10. 6570 kg
© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y8A, P7

Answers

7.3 Proportional Division

1. (a)
2. (@)

£20: £30
£30: £25: £5

(b) £20:£80 (©)
(b) £27:£36:£45 (C)

(d) 36 litres: 24 litres : 15 litres

£32: £48

15 ml: 25 ml
£100: £110: £90

© N o 0 >

(@ 35ml:25ml:20ml (b)
(@ 50ml:50ml: 100 ml (b)

36 ml: 180 ml (acid : water)

(blue : yellow)

(c) 1125ml:50ml:37.5ml

9. £400 : £50 : £350

£44 : £16 (d) 20kg: 60 kg

5kg: 10 kg : 15 kg

437.5ml:312.5 ml: 250 ml
75 ml:75ml:50 ml

10. 5:15:5

7.4 Linear Conversion

1. (@) 54Ff (b) 900 Ff (c) £9 (d) £3.11 (nearest pence)
2. (& 150 mm (b) 2000 mm (c) 2inches (d) 40inches

3. (a) £5 (b) £0.40 (c) 11 shillings (d) 15 shillings

4, (@ 2250 grams (b) 4050 grams (c) 4 lbs (d) 7lbs (e) 061Ib
5. (@ 48 km (b) 33.6 km (c) 50miles (d) 125 miles

6. (a) £61.35 (b) £153.37 (c) £46.01

7. (a) £5.08 (b) £1.02 (c) £253.81

8. (@ 09Ib () 0.41b (c) 10.7 oz

9. (a) £28571 (b) £6.38 (c) 3.57DM

10. (a) 6.8litres (b) 35.2pints

© The Gatsby Charitable Foundation



MEP: Demonstration Project Teacher Support Y8A, P7

Answers

7.5 Inverse Proportion
1. (@) 5 hours (b) 6 hours (c) 7.5 hours
2. Time at 50 mph= 8.4 hours (8 hours 24 mins)

Time at 70 mph= 6 hours (6 hours 0 mins)

Time saved= 2 hours 24 mins
3. Time at 30 mph= 2 hours (2 hours 0 mins)

Time at 40 mph= 1.5 hours (1 hour 30 mins)

Time saved= 30 mins
4. Time on own= 20 mins

Time with Jennifer= 15 mins

Time saved= 5 mins
5. (@ 15 mins (b) 10 mins (c) 6 mins
6. (@) 15 mins (b) 1% hours (c) 1% hours (1 hour 40 mins)

7. Normal speed 60 mph
Increased speed 67.5 mph

Speed increase 7.5 mph
8. Speed on Monday 4 mph. Speed on Tuesday3 mph.
9. (@ 0.5kg (b) 0.1kgless (0.4 kg each)

10. (@) 4hours  (b) 13% hours= 13 hours 20 mins

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project

Teacher Support Y8A, P8

Practice Book UNIT 8 Algebra: Brackets Answers
8.1 Expansion of Single Brackets
1. (@ 1 (b) -8 ) -11 d 15
e -7 H 24 (9 -56 (hy -22
i -12 G) -35 (k) 49 () 44
2. @ X X 2 X X -7
4 | 4x 8 5 5x -35
4(x+2)=4x+8 5(x-7)=5x-35
X X 3 X 2X 5
4 | 4x 12 5 | 10x 25
4(x+3)=4x+12 5(2x +5) =10x + 25
3. (@) 4x+24 (b) 3x-12 (c) 10x+30 (d 21x-28
(e) 6x+12 ) 24x - 72 (g9 -2x+8 (h) -24+6x
(i) 15x-20 () 18x+72
4. 3(4x-8)=12x - 24 Whole bracket is multiplied out each time.
5. (a) X X ) x X —y
X x? —2X X x? -XYy
x (x = 2) = x* = 2xy x(x-y)=x"-xy
6. (@ 4x(x+8)=4x*+32 (b) (-3)(2x-7) =-6x -42x
() 4x(x-9)=4x>-36x (d) 6x(x-7)=6x-42x
(e) 3x(x-y)=3x*-3xy (H  -4x(2x+8)=-8x"-32x
7. (@ x*-7x (b) 8x-2x? (c) 6x°+12x (d) 12x*-20x
(e) x*+xy (H  4xy-3x? (g0 4x*+6xy (h) 10xy-5x
8. (@ 2(x+4) (b) 12(x-5) € 2x(x+9) d 2x(5+x)
=2x+8 =12x - 60 = 2X° + 18X = 10X + 2%
(e) 2x(3x+2) f  4x(6-2x)
=6x%+ 4x = 24x - 8x?
9 l><x><(x+2) b)  Ix+x
S22 2

© The Gatsby Charitable Foundation
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8.1 Answers

10. (@) 2xx2xx(3x-5) (b) 12x%-20x%?

8.2 Linear Equations

1. @ x=1 (b) x=16 (c) x=-1 (d) x=2
5 2 23 32 6
e =25 or — f =7— or — =64 or — (h =12 or —
(e) x > ® x 3 3 9 x = (h)y x c
43 9 15
2. =43 — (b =1 C =45 = d =75 —
(@ x or 0 (b) x (c) x or > (d) x or >

3. 3(x+4)=18 0 x=2

4. (@) 5(x+7)=55 (b) x=4
5. (@ 4(x+6)=17 (b) x=-175or —%
6. @ x=2 (b) x=4 () x=1 d x=1
- 1 _.2 5
(e) x=05o0r > () X = l§ or 3

7. 5(11-x)=45 0 x=2

9. (a Area=%><3><(x+4)=g(x+4) (b) x=6

8.3 Common Factors

1. (@ 2(x+2) (b) 5(x+3) () 6(x+3)
(d 5(x-5) (e) 3(x-7) H 7(x+5)
(9 3(3x-4) () 5(3x+4) () 3(14x+5)
2. (@) x(3x+2) (b) 5(x*+2) © 3x(2-x)
d) 2x(3x-2) (e) 7x(3x+2) ()  5x(3-5x)
3. (@ Yes (b) by 'taking out'a 2, givingx + 6x*=2x (2 + 3x)
4. () Yes (b) No; 3x(x+3) (c) No; 5x(1-6Xx)
(d) No; 8x(x-4) (e) No; 6x(x-3) (H No; 3x(5-2x)

© The Gatsby Charitable Foundation 2



MEP: Demonstration Project Teacher Support Y8A, P8

8.3 Answers

5. The '3 has not been 'taken out' of the 24. Factorisation shoudt (& + 8x).

6. (@) x(y+?2) (b) yz(x+3) ) 4q(p-2r)
d) 5xy(z+4u) (e) y(5x-4p) M x(7y+122)

7. @ xy(x+y) (b)  3xy*(x+2) () 5xy(x-7)
(d) 2xy(1+2y) () xyz(x+y) M x*(y-x2
@ xy*(x°+y) () Ry (xP+y?)

8. (@ x*+Xxy+xz (b) x(5x+2y+42)
9. (@ 3(x+3y+62 (b) 2x(2x+1+4y) () 3x(2-y+42)
d) 5x(z+4-7y) (e) 7x(x+2y—3y2) ()  x(4+6z+15y)
10. (a) x2(4y+12xy2+1) (b) x4y(6x3y—4x—y)
(c) xy (3xy - 4y*+ x3) (d)y x? (5x5y -yi+ 4xz)

8.4 Expansion of Two Brackets

1. (@)
X X 5 X X -7
X NG 5x X X2 -7X
4 4x 20 4 4x — 28
(x + 4) (x + 5) (x+4)(x-7)
=x*+9x + 20 =x*-3x-28
X X 4 X X -5
X X2 4x X X2 -5x
-1 -X -4 -2 -2x 10
(x+4)(x-1) (x=5)(x - 2)
=x?+3x-4 =x%2-7x+10
2. (@ x*+7x+12 (b) x*+3x-10 (c) x*-6x+5
(d x*+4x-21 (e) x*-x-6 H x*+3x-4

3. (@ x*-1 (b) x*-4 () x*-25 (d) x?*-49; nox terms.

© The Gatsby Charitable Foundation 3
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8.4 Answers

4. (x+5)°=(x+5)(x +5)=x*+10x + 25; statement has no terms

5. (a) x*+2x+1 by x*-2x+1 () x*+6x+9 (d) x*-10x+25

6. () o y 5 (b) 2x*+13x+6
2x | 2x* | 12x
1 X 6
7. (@ 4x*+10x+4 by 12x*+7x+1 (c) 6xX°+x+4
(d 20x*-x-1 (e) 4x*+4x+1 (f) 16x°-24x+9
8. (@ 13x (b) 12X (c) -7x
(d -1 (e) 2x° (H  -14x
9.  (x+4)(x-5=x"-x-20; no x terms in original statement.
10. (@ 2 b) 6 © 3 9 d) 7, 35
e 2, 2 M 4, 2o0r2 4
11. (@) x*+4x*+6x°+4x+1 (b) x*+5x*+10x*+10x*+5x +1

Coefficients are the numbers in the 2nd, 3rd, 4th and 5th rows of Pascal's Triangle for
(x + 2% (x + 2% (x + 1)* and (x + 1)° respectively.

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project

Teacher Support Y8A, P9

Practice Book UNIT 9 Fractions and PercentagesAnswers

9.1 Revision of Operations with Fractions

5 5 1 8 2
11 4 2 1 . 5
® = o 17 9) 7 (h) 3 0) I
5 12 7 1
31 11 23 2 10 1
0] en or lE (9) 2—10r 12—1 (h) Eor 15
4
3. (a) 4 (b) 8 (©) SE (d) 46 (e)
3 13 . 2
()] 7§ (h) 72—1 (i) 65
1 1 6
4 @1 ®y ©F @@
5 5 41 13 . 19
) 5 @ 15 (h) 1 or Zﬂ 0} o
5. (a) £5 (b) 6 kg (c) £24 (d) 72 kg
(e) 35kg fH 75m (g0 £21.60 (h) 29.4m
1 3 2 4
6. (@ 3 (b) 0 (© T (d) 2 (e)
3 4 . 1
9 8 (h) o1 () 10
3 27 3 2
7. (a) > (b) o (c) 2 (d) —or 13
40 16 . 5
® = (9) -orlz (h) 51 0] 2
9 1 5 3
8. (a) 3 or 15 (b)) 1 (© 5 (d) 3
27 3
9. (@ 2 (b) 7 (©) 5 r3§
45 5 39 7
(d) 14 (e) 5 or 55 ()] 5 or 45

(e) 16 or 1i
13 13

(i)

olw

U=

5 1
e) — orl-
€ orly

15 7
e) —orl-—
(e) 3 3

ﬂ or 1l
3 3

(f)

© The Gatsby Charitable Foundation



MEP: Demonstration Project

Teacher Support Y8A, P9

9.1 Answers
10. (@) 9 or 11 (b) 11 or 51 (© 16 or 1Z
8 8 2 2 9 9
5 1 14 4
11. =~ or2= b) — or2— —or2=
@ > or > (b) 5 or (© or
12. () © or 2g (b) o or 1i (© 2 or 2i (d) —or 3i
28 28 14 14 12 12
25 1
4 fy — orl—
© ® 24 o 24
9.2 Fractions in Context
19 3 21 3
1. = b) — 6— d 3 — il —
(a) 8 (b) o1 (c) y (d) (e) o () 0
1 7 . 8 . 9 1 1
10= h) 1— 6— — k) 8= h 2—
(9) > (h) 3 0) 1 0) 0 (k) 3 0] 0
2. (a) Converts to fraction in simplest form.
(b) Converts to mixed number in simplest form.
(© 3 same; 9 > 42' 4 . E;
7 2 2 6 3
6 R 11; 10 - 31; 3 same
4 2 3 3 10

2

3. (a) Areazé m°<,
4. 320 pupils

5. (a) 5discs

6. (a) 8cakes

(e) 4 cakes
7. x= 52 or 31
15 15
1
8. =cm b
> (b)

perimeter = 2% m

(b) 4 discs (c) 100 discs
(b) 16 cakes (c) 1 caI(ng
" 3 cakesS{;)
1 7

15 cm (c) g om (d)

360 sheets in pile of papdr% cm high

(b) Area= 3t m?, perimeter = 7L m
4 10

(d) 2 cakes 2%)

1- cm

© The Gatsby Charitable Foundation 2



MEP: Demonstration Project

Teacher Support Y8A, P9

9.2 Answers
9. 280 drinks
10. Volume = 22 x 20 11 _ 3g157 s
58 4 160
9.3 Conversion of Fractions and Percentages
1 3 2 1 1 1
1. = = Z = = f —
@5 O, ©@Fg @53 ©F O
2 29 . 9 . 16 19 3
Tl hy = = = K = N =
(9) > (h) = 0) o5 () T (k) 25 0) o5
2. (@) 70% (b) 50% (c) 25% (d) 75% (e) 35% f 24%
(@ 95% (h) 68% () 60% () 20% (k) 55% () 14%
1 2 1 29 37 17
3. = b) < = d = N =
(a) 3 (b) 3 (c) 3 (d) 00 (e) 00 ® 200
4. (a) 12%% (b) 16%% © 37%%
1, 1, 2,
(d) 237% (e) 30-% () 662%
5 32%
6. 40%
7. 622%
2
8. (a) 25% (b) 75%
9. (a) 33%% (b) 66%%

10.

(&) Science 75%;

Maths 75%;

(b) Average 74%

English 76%;

French 70%

© The Gatsby Charitable Foundation



MEP: Demonstration Project

Teacher Support Y8A, P9

Answers

9.4 Finding Percentages

1. (a £11 (b) 7m (c) £15 (d 24m

(e) £24

(f) 45kg

(@) £22.50 (h) %kg () 9.6kg () £6.40 (k) 56m () £7

2. (a) £35 (b) £52.50 (c) £7 (d) £5.25

(e) £4.90

() £6.65

3. (a) £4.375 (b) To the nearest pence £4.38
4. (a) £2.63 (b) £13.13 (c) £1.23 (all to the nearest pence)
5. £18

6. (a) £157.50 (b) £1057.50
7. 48

8. (a) £62 (b) £124

9. 238 pupils

10. 42 marks

9.5 Increasing and Decreasing Quantities by a Percentage

1. (a) £44 (b) £149.60 (c) £288.20

2. (a) £40 (b) £73.60 (c) £272

3. (@ 52m  (b) £63 (c) £79.20 (d) 112kg
(f) £45 () 66.5kg (h) £76.50 (i) 42.8m

4. £480

5. Box of chocolates £3.12 £3.12

Flour £0.78 78p
Sweets £0.52 52p
Beans £0.21 21p
Drink £0.47 47p
6. £67.50
7. £192

(e) £1300
() £18.72

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project Teacher Support Y8A, P9

9.5 Answers

8. (a) £470 (b) £25.85 (c) 76.38

9. 126 000 people

10. (a) End 1styear 800 x 1.05 = £840

End 2nd year 840 x 1.05 = £882
(b) £1021.03 (nearest pence)

11. (a) 1.1 (b) 1.1x11=121 (c) 11 (d) 8years

9.6 Finding the Percentage Increase and Decrease

1. 10%
2. 20%
3. 3%

4. 25% (note that this is profit of 20p on selling price of 80p)
5 15%

6. 6% (nearest %)

7. 18.75%= 18.8% (1 d.p.)

8. 27.3% (3s.f)

9. 1.33% (3s.f.)

10. (a) 5% (b) 7.00% (2d.p)  (c) 12.35% (2d.p.)

9.7 Reverse Percentage Calculations

1. Jeans £45
Coat £70
Shirt £17.50

2. £12000

3. 43p

© The Gatsby Charitable Foundation 5



MEP: Demonstration Project Teacher Support Y8A, P9

9.7 Answers
4. 450 gm

5. £25

6. 22cm

7. £21000

8. £165.71 (nearest pence)
9. l1l4cm

10. £1885.71 (nearest pence)

© The Gatsby Charitable Foundation 6



MEP: Demonstration Project

Practice Book UNIT 10 Probability - Two

Teacher Support Y8A, P10

Events Answers

10.1 Recap: Basic Probability for One Event

2
1. p(glrl)—§
2. (@ plred)== () pblu)=2 () ploreen)=— (@) p(yellow)=0
' 4 5 20
_1 _1 1 1
3. (a) P(7)-1—3 (b) p(heart)-z (©) p(red)—E (d) p(red6)—2—6
4. (a) p(5)=% b) plodd) == (¢ p(>1)=g (d) p(multipleof4)=%
1 . 1 7 . 1
5. (a) p(even)—E (b) p(multlpleof4)—§ (c) p(<7)-E (d) p(mulUpIeofS)—E
o1 o9
6. (a) p(crlmlnal)—10 (b) p(not criminal) 10
17
7. p(glrl)—£
_3 1 o 13 1
8. (@) p(£Y= 6 (b) p(2p) 5 (c) p(not £1 coin) 6 (d) p(£1or 10p) 5
°. @ O P(W)=1—27 (il |0(SorT)=1—57 (i) p(Jo.rl\A):l_?’7
(iv) p(not H)=g (v) p(vowel)=1i'7 (b) S
10. (a) p(favourite)=i (b) p(Iike)=E (©) p(notlike)zz
' 11 11 11
10.2 Outcomes with Two Events
L COIN B
H T
H [HH | HT
COIN A SPINNER B
T | TH TT
1] 2 3 4
2. (a) diagram opposite S 112134l s
(b) 16 II\IA 2314|5686
© 4 N |[3|4a]|5]|6]|7
= |al|s|e| 7|8

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y8A, P10

10.2 Answers
3 a b) 5
@ DICE A (b)

-2/-1| O 1 2 3
-2|-4|-3|-2 |-1 0 1
IID -1|-3|-2|-1 0 1 2
C 0|l-2|-1| O 1 2 3
E 11-1 0 1 2 3 4
Bl 2| ol 2| 2| 3] 4| 5
3 1 2|1 3 4 5 6
4. (a) (b) 15
SPINNER A
(c) 3
1 2| 3 4 5
S
5 |1 2| 3|/ 4| 5] 6
|
NB| 2| 3| 4] 5| 67
E
E | 3| 4/ 5|/ 6| 7| 8
OUTCOMES
5. (a) 2nd CounterR o R (b) 3
1st Counter |__\’/ © 3
/R BR
B
6. (a)and (b) / H=HHH (c) 8
Coin B CHH d) 16
< Y T=HTT
H=TH_———— H=THH
\\\\\\ H=TTH
T:TT/
2

© The Gatsby Charitable Foundation



MEP: Demonstration Project

Teacher Support Y8A, P10

10.2 Answers
7. (@) ond OUTCOMES (b) 5
WE EE ) 2
—M EM
E
1st. \T ET
Selectio
M\ MM
\T MT
E TE
T4M ™
8. (@) Red 1-6H
Blue 1-60 total=18 possible outcomes
Green 1-68 (b) 3
9. (a) DICE A (b) 4
(c) 2
1| 2| 3| 4| 5] 6
11| 2| 3| 4| 5] 6
D| 2| 2| 4| 6| 8|10 12
|
cl| 3| 3| 6| 9|12|15] 18
El 4] a| 8|12] 16|20 24
Bl 5| 5|10|15| 20|25 |30
6| 6|12|18| 24|30 |36
10. (8) RRR, RRG, RRW, RGG, RGW, RWG, RWW, RGR, RWR
GGG, GGR, GGW, GRR, GRW, GWR, GWW, GRG, GWG
WWW, WWR, WWG, WRR, WRG, WGR, WGG, WRW, WGW
(b) 19 (c) 26 d) 12
10.3 Probability Using Listings
1 1 1 7
1. (a 9) == b odd) = = c >10) = — d <8)=—
@ p@)=5 ® pldd)=>  © pC0)=5 @ p(<§=
1
2. 13|57 @ p(7)=5
1
L]2]4]¢]¢8 (b) p(6) =3
2| 35| 7 1
3| 4|6 8]10 (©) p(>10) =12
45791 (d) p(<5):%

© The Gatsby Charitable Foundation



MEP: Demonstration Project

Teacher Support Y8A, P10

10.3 Answers
3. (a) p(H+3):i
DICE 12
1 2 3 4 5 6 (b) p(T+even):1
8 H|H1|H2|H3|H4|H5|H®6 4
. 1
vl TlTiT2| T3] T4l TS| TE (©) p(H + prime) =7
4. (a) (b) p(samecolour):E
R| B Y 9
1
RR|RB | RY © |D(Y+R):5
B
BR | BB | BY | - B_2
GR|GB| GY @ p(R+B)=g
1
5. a 6:_
121 3] 4 (@ p(6) =1«
-1 0|1 2 3 (b) p(O):%
0 1] 2 3 4 1_1
1 2| 3 4 5 (c) p()_é
1
I M T @ p@=7
1 1 1 15
6. == b >1) == <1)=— d <p) ==
(@) p(even) > (b) p(>2) % © p(<1) T (d) p(<6) 6
7. (@ p(atleastlhead)=% (b) p(nohead)z%
H HHH
8. /
H \
H/ T HHT
\ /H HTH
T = T HTT
H ————H THH
T< \T THT
H TTH
1
(a) p(3H):§ T /
7 \T TTT
(b) p(atleastlhead):g
1
(c) p(atleascheads)zz
© The Gatsby Charitable Foundation 4



MEP: Demonstration Project

Teacher Support Y8A, P10

10.3 Answers
9. 1| 2| 3| 4|5 6 () p(lZ)zé

1 1 2 3 5 6 1

2| 2| 4] 6 10 | 12 (b) p(20):E

3| 3| 6| 9|12]15]18 © p(>25)=é

4| 4| 8121|1620 |24 "

5| 5(10|15 | 2025 | 30 (@ p(<30)=

6| 61218 | 24|30 | 36 © p(even)zg

10. p(sameno.Hand T) =

ol w

10.4 Multiplication Law for Independent Events

1. (@ p(R ad R)=i5 (b) p(Rand R or B and B):%+%
_13
25
(0 p(RandR or Rand B or B and R):%+% %
_21
25
2. (@ p(Rand R)=% () p(Rad R or B and B):%+%
-8
100
_2
50
(¢ p(RandR or Rand B or B and R):% %+ﬁ)—t
_a
100

© The Gatsby Charitable Foundation



MEP: Demonstration Project

Teacher Support Y8A, P10

10.4 Answers
1 1 1 1
3 pE)== _E @ pRE)=Zx-==
2 2 4
1 /
pE)=3 E p(0) :% (b) p(at least one even number)
o _d,o,.a 1o, 0,10
p(E):l . (p 20 [ 20 [ 20
p(0) = = O/ 1 -3
2 p(0) =3 4
0]

(6]
~—~~
Q
~—

o
—~
N
I
~—
I

o
~~
)
k)
3.
N
L
I
B> Hlo B»

7. (@ p(2B)=—,
-4
p(atleast oneA) =1 o
_21
25
o0 16
(b) p(atleastoneB) =1 = e
_9 _
(©) p(2A)—£ (d) p(2B)=

(b) p(no heads) =

(€)

(a)

(b)

(©)

9
25

(b) p(atleast onered) = % (c)

p(no even number) = %

. 1 1 1
2multiplesof 3) == x = ==
p( P ) 3 3 9
. Mm_20, M 20
1 multipleof 3) = = x =+ = x =
p(Lmultipleof 3) = xS+ Fox 5
_4
9
. 1 4 4
lessthan 2 multiplesof 3) =1 - = - — = —
p( p ) 5755
16
(©) p(atleastonehead):—5
1
no reds) = —
p( ) 6

© The Gatsby Charitable Foundation



MEP: Demonstration Project

Teacher Support Y8A, P10

10.4 Answers
g % @ p(3R)=2!
, 1 3
p(R) == 4
4 \ % (c) p(atleastonered) =1- p(3B)
3 _ 63
€ e o
p(B) = 5 /1 g
= 3
& Z
<
4

9. (a) p(samecolour) =

(c) p(atleastoneY)=—

o1cf _
10. 2no. 5 — —
@ plzno.59 =55 = 10
(c) p(both multiples of 3) = Efé)g
-9
100
. _
(d) p(at least one with no. greater than 2) = 0
11. p(both green) = 0.5 x 0.4 = 0.20
8 2
@ pER)=— () p2G)=j
9 9
13. — by —
@ 16 (b) 64
14. () 024  (b) 0.144 (c) 0.36
15. E
12

i | e, mrf_ 21
70 "o T 0T 29

(b) p(2evennos)

9
b nyY)=—
(b) p(noY) 19
1 1 1
= x =-==
2 2 4
LA 1024
5 50 25

© The Gatsby Charitable Foundation 7



MEP: Demonstration Project

Teacher Support Y8A, P10

Answers

10.5 Conditional Probability

3 2
1. (@) — b) —
@ 5 O
2. 2
11
5 3
3. (@) — b) —
@ 14 () 28
. B
18
5. 1
4
6. =
12
7. 0.32
8. 0.29
9. 2
91
10. Jane Peter

3 7
c) 1-—=—
© 10 10
15
C -
(© 8
Jane Peter

03
(1o

2
120

7D+DS xlem

X —

oU [0~ 9 8O

© The Gatsby Charitable Foundation



MEP: Demonstration Project Teacher Support Y8A, P11

Practice Book UNIT 11 Angles, Bearings and Mapgsnswers

11.1 Angle Measures
1. (@ 45° (b) 76° (c) 20° (d) 50°

2. (8 9r° (b) 143° (c) 312° (d) 186° (e) 274° (fH) 120°
3. (a) Obtuse (b) Reflex (c) Acute
(d) Acute (e) Reflex (H Reflex

(a) 40°, 39° 101° (b) 180°
(a) 65° 99° 80°, 116° (b) 360°

4
5

6. Drawing
7. (a) Drawing (b) 80° (c) 280°+80°=2360°

8. (@ a=34° b=117° c=209° (b) 34°+117°+209° =360 °
9. (@ x=45, y=135° (b) x+y=180°.

10. Drawing

11.2 Parallel and Intersecting Lines
1. @ c,e g (b) d, f, h
2. (@) a=70°, corresponding angles;b =110 °, supplementary angles
(b) a=40°, alternate angles;b =140 °, supplementary anglesc =140 °, vertically opposite
(c) a=80°, supplementary anglesb =80 °, vertically opposite;
c =110 °, corresponding anglesd =80 °, corresponding or supplementary angles
(d) a=81°, supplementary anglesh =99 °, vertically opposite;

c =81°, supplementary anglesd =99 °, alternate angles

3. b=65° a=c=115"°
4. 36°, 144°, 144-°
5. 133° 47°, 47°
6. a=100° b=130° c=50° d=30° e=150°"
7. (a) b=37°, supplementary angles;c = 37 °, alternate angles;
a+b+c=180°, (anglesin a triangle)
a=106"°

(b) Isosceles triangle

8. ¢=180- (20 + 62) =98° (anglesin atriangle); a=c=98°, alternate angles;

b =180 - (46 + 98) =36 ° (angles in a triangle)

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project Teacher Support Y8A, P11

11.2 Answers

9. (a) OBED =54°, supplementary angles;
[ CDE =180 - (72 + 54) =54 °, angles in a triangle;
Since BC parallel to ED (BCDE trapezium),
0 ABC =0 BED =54 "°, corresponding angles;
0 ACB = [0 CDE =54 °, corresponding angles;
00 CBE = 0 BCD =126 °, supplementary angles

(b) Since BE = CD, we have isosceles trapezium.

11.3 Bearings

1. (a) 180° (b) 180° (c) 45° (d) 225° (e) 45°
Direction Bearing
N 000 °
NE 045°
W 270°
SW 225°
3 Location Bearing
Quay 043°
Beach 133°
Lighthouse 232 °
Church 267 °
Mine 309 °
4. (a) 301° (b) 121°
5. (a) 313° (b) 075° () 212° (d) 032°

6. 044°+180°=224°

© The Gatsby Charitable Foundation 2



MEP: Demonstration Project Teacher Support Y8A, P11

11.3 Answers

7. |>| Leeds
Glasgo

London

Exeter

Guernsey

8. Sails 135° on return (SE). |
9. (a) 000°
(b) 340°
(c) 135°
(d) 315°

A4160°

10. (a) 030°
(b) 120°
() 045°

© The Gatsby Charitable Foundation 3
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Answers

11.4 Scale Drawings N

1. (a) 216
m (b) 248°
A
80m
Scale 1cm=20m
(@)
(Starting Position) N
A
2. (@ 355m (b) 217°

O (Starting Position)

Scale 1cm=50m

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project Teacher Support Y8A, P11

11.4 Answers

3. 420 km

Scale 1 cm =50 km

O (Starting Position)

4. (a) 28.5km (b) 339°

Scale 1 cm =10 km

5. 52 m on bearing 0823 ° O (Starting Position)

Actual Route

Scale 1cm=20m

© The Gatsby Charitable Foundation 5



MEP: Demonstration Project Teacher Support Y8A, P11

11.4 Answers

6. 11 km B (Landing Point)

Scale 1cm=1km

O
7. 5.6 km R (Starting Paint)

Scale 1cm=1km

8. (a) 485km (b) 288°

100 km

400 km

200 km

Scale 1 cm =50 km
O (Starting Point)

© The Gatsby Charitable Foundation 6
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11.4 Answers

9. (a) 137° (b) 20.6 km

O (Starting Point)

Scale 1cm =2 km

B (Brian's Position)
1km
A (Port)

10. (a) 187° (b) 242°
or
(a) 216° (b) 158°

O (Starting Position)

% Scale 1 cm =100 km

Airport

© The Gatsby Charitable Foundation 7
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11.4 Answers

11. Glasgow

Leeds

London

Exete

Scale 1 cm =50 km

Guernsey

© The Gatsby Charitable Foundation 8



MEP: Demonstration Project

Teacher Support Y8B, P12

Practice Book UNIT 12 Formulae Answers
12.1 Substitution 1
1. @ 7 (b) 11 (c) 14 (dy 4 (e) 3
" 7 (9) 16 (h)y 12 (i 6
2. (& 14 (b) 12 (c) 10 (d) 35 (e) 18
H 4 (99 21 (h)y 70 (i 24
3. (@ 21 (b) 26 (c) 34 (d) 53
(e) 36 H 94 (99 11 (h) 6
(i) 18 0 4 0 9 (h 17
4. (a) 5 (b) 4 (c) 3 (dy 2 (e) 10
M 5 (9 2 (h)y 1 () 15
5. (@ 50 (b) 20 (c) 200 (d) 40 (e) 2
H 5 (9) 4 (h)y 2 M 2 () 1000
(k) 1000 () 1000 (m) 200 (n) 1 (o) 10
6. (@) 70 (b) 160 (c) 150 (d)y 220 (e) 320 (fH 130
7. (a) 6 units (b) 20 units (c) 38 units (d) 26 units
8. (a) 18 units (b) 9 units (c) 47 units (d) 38 units
9. (a) £26 (b) £39 (c) £25 (d)y £22 (e) £47 (H £170
10. (@) 2 hours (b) 2 hours (c) 6 hours (d) 0.5 hours
12.2 Substitution 2
1. (@ 4 (b) 2 (c) —6 (dy -2 (e) 5 " -3 (99 —12
(h) -50 (i) 48 g -2 k) -2 ( 5 (m) 9 (n) —-50
(o) 18 (p) 2 (q) 17 n -2 (s) 25 (t -135 (u) 61
2. (a) 18 (b) 10 (c) 1 (d) 54 (e) 22 H 22
(9) 126 (hy -3 (i) 84 G 9 (k) 27 (nH -4
3. (@ 20 (b) -8 (c) 20 (d)y 6 e -1 H -4
(9) 24 (h)y -2 i 2
4. 3
5 7l cm
2
© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y8B, P12

12.2 Answers
6. 7.26cm?
7. 5cm
8. (a) 212 (b) 68 (c) 14 (d -4
9. (a 45 (b) 2 (c) —-24 (d) —-90
. 3 7 3
0.0) @ 5 O 5  © 5
(i) Confirmed — the first formula is a rearrangement of the second.
11. A and D
12.3 Linear Equations 1
1. (@) 4 (b) 1 (c) 2 (d) 15 (e) 8 M 12
(90 11 (h)y 11 i -3 (G) 14 (k) -5 n -4
2. (& 6 (b) 6 (c) 4 (d) 3 (e) 4
H o () 8 (h) 10 (i) 18 (G) 36
(k) 44 () 28 (m)% (n) 12 (o) O
3. @ 2 (b) 14 (c) 11 (d) 10 (e) 11 ® 7
(99 11 (h) 16 M 7 () 810 ky -2 (n -32
4. (a) 6x=18 (b) x=3cm (c) 3cm
5. (@) x+14=17, x=3cm (b) x=3cm
12.4 Linear Equations 2
1. (@ 5 (b) 3 (c) 2 (d) 6 (e) 3
2 (9) 6 (h)y -1 i 4 0 3
1 1
(k) > (0 15 (m) 12 (n) O (0) -2
2. (@ 8 (b) 66 (c) 35 (d) —-20 (e) 52 (fH 13
(9) 50 (h) -1 (i 4 () 34 (k) 12 (h 8
1 2
3. (@ 7 (b) 45 (c) 3 (d) 1§
(e) 3 " 11 (9) 77 (h) 2%

© The Gatsby Charitable Foundation
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12.4 Answers

4, (a) 54= %, 270=9C, 30=C, C=30

(b) 5 (¢ -5
5. 50=2(x+8)

25=x+8 [Dividing both sides by 2]
17 =x [Subtracting 8 from both sides]
X =17 units

6. (a) 10=3+5a
7 = 5a [Subtracting 3 from both sides]

[Dividing both sides by 5]

o o1~
I
gl ®

(b) 2=5+3a

-3 =3a [Subtracting 5 from both sides]
—-1=a [Dividing both sides by 3]
a=-1
7. 2cm
8. 7cm
9. 45cm
10. (@ x=4cm (b) 12cm and 8 cm

12.5 Non-Linear Equations
1. (@ 3.9 (1d.p) (b) 4.8 (1d.p) ) 2.9 (1d.p) d) 7.7 (1d.p)
2. (@ x=1 x*-x*=0 <2
Xx=2 8- 4=4 >2, sosolution lies between 1 and 2.
(b) 1.70
3. (@ x=2 x*+2x+3=11 <15

3 x?+2x+ 3=36 >15, so solution lies between 2 and 3.

X
(b) 2.61
4. 233<x<2335 so x=233(2dp)

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project

Teacher Support Y8B, P12

12.6 Answers
12.6 Changing the Subject of a Formula
1. (d) x=y+2 (b) x=y-7 ©) x:% (d) x=3y
_y-1 _y+3 _y_ :y—6
(e) X—T " x= 2 (9) x—2 3 or x -
Yy _y+12 . _y . L
(h) x-§+4orX—— (1) X—E ) x=y-a
_ytc _y-b
(k) x= ” 0 x= S
2. (@) a=Y"P (b) b=y-ax
3. x=2y+7
3
4 C:ﬂF—w)
9
5. (@) a=p-b-c (b) c=p-a-b
6. (@) p=2w+2| (b) sz_TZI (c) A=wl (d) I=£
7. @) p=2+2x+b m)x:pé“b (©) up_?_b
(d b=p-2l-2x
_2A _2A
8. (a) h_a+b (b) a=- b
9. (@ p= =P
p =10x (b) x 10
o2 A2 _J2y*- A _ “\A+4x2
10. (@) A=2y"-4x (b) x= 2 () vy V2

© The Gatsby Charitable Foundation 4
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Teacher Support Y8B, P13

Practice Book UNIT 13 Money and Time Answers
13.1 Money
1. (a) £241 (b) £3.89
2. £12.95
3. £57.49
4. (a) £1054 (b) £9.46
5. (a) £21.57 (b) £25.72
6. (@ £9.00 (b) £8.70
7. £3.41
8. (a) £6.66 (b) 2 pence
9. (a) £50 (b) £7.50
10. (@) £10.62 (b) £3.54
13.2 Time
1. (a) 0645 (b) 1845 (c) 1420 (d) 2340
(e) 1030 (f 2215
2. (8 4:42p.m. (b) 8:32a.m. (c) 10:42 a.m. (d) 10:36 p.m.
(e) 11:18 p.m. f 3:32 p.m.
3. (a) No more than 60 mins in the hour!
(b) No more than 24 hours in a day.
4. 2hrs 47 min
5. 2 hrs 58 min
6. 11 hrs 51 min
7. (a) 11:00 a.m. (b) 6:30 p.m. (c) 3:15a.m.
8. (a) 2:45p.m. (b) 11:52 a.m.
9. (@ 6:00p.m.  (b) 3:30am. (c) 8:30 a.m.
10. (&) 1200 on Tuesday (b) 2112 on Saturday (c) 0312 on Tuesday

© The Gatsby Charitable Foundation
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Teacher Support Y8B, P13

Answers

13.3 Time and Money

1. (a) Janice
Martin
Galil
2. A: £152
3. £16.80
4. (a) £60
5. (a) 38hrs
6. (a) 3lhrs
7. (a) 920 hrs
8. (a) £4.50
9. (@) £4.20
10. £161.88

£26.60
£32.50
£31.50

B: £144

(b)
(b)
(b)
(b)
(b)
(b)

£63.60

£247

£133.30

£6.00

£4.68

£18.20

Job A pays the most.

(©)
(€)
(©)
(©)

£146.63
£5630.40
4%

£4.33 (to nearest pence)

© The Gatsby Charitable Foundation
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Practice Book UNIT 14 Straight Line Graphs Answers

14.1 Coordinates
1. A4, 8); B(G®,-3); C@3,-7); D(-5-2); E(-2,5); F(7,4);
G((3,-2); H(-3,-6); 1(-6,-5); J(-5,2); K (-5, 8)

2. (@), (b) }KZ (c) isosceles
4
2
1
-5/4-3-2-1.0 1 X 3 |X
—4
\
3. (@), (b) y (c) kite
5/ ™~
N /
N/
N\__/
—2-1,0 1\? 3 X
-2
4. (-1,-3)
5. (-1,-5)
6. (a) y (b) parallelogram
4
1
/[ /[
-5-A4-3-2-10 12 345 6x
-4
\

© The Gatsby Charitable Foundation 1
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14.1 Answers

}K (b) rhombus

[o0]
—~
Q
A —
<

(b) regular octagon

/N w b oo

—7-6J5-4-3-2-1

o
N
w
S
)]
[e2)

7X

|
=

N

D

9. () y b) (3,-2)

PN W s oo
L~

© The Gatsby Charitable Foundation 2
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14.1 Answers

10. (a) (b) (-6,-3), (—6,6), (4,6)

<

PP w KR P

—7-l6 5-Ja—3 -2 -1

o
Juny
w
N
(&)
]

7X

|
g~ NP

14.2 Plotting Points on Straight Lines

1. (a), (b) [y (c) (2,6), (4,8), (6,10)

-8

-7

6

5

H4

-3

-2

F1

o)

012345678

2. (a), (b) Ty (c) These two lines are parallel.

-8

7

-6

5

-4

-3

2

F1

% 123 45 B0 8%
3. (a), (b) [y (c) These two lines are perpendicular.

-8

L7

-6

5

L4

-3

L2

1

0

01234567 8X

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project Teacher Support Y8B, P14

14.2 Answers
4. (@) |y (b) For example, (0, 0), (3, 3)
:3 (c) They-coordinate is the same as (equals)xeeordinate,
-6 i.e. y=x.
5
-4
-3
L2
F1
%01 23450678
5. (@) |V (b) For example, (0, 2), (4, 6), (6, 8)
:? (c) They-coordinate is always 2 more than theoordinate,
6 ie. y=x+2.
5
-4
-3
2
F1
%9 1232567 8X
6. (@) |v (b) Forexample, (1, 4), (3, 2)
-8
8 (©) 5
6
-4
-3
L2
F1
%0123 2X67 8%
7. (a), (b)
y (c) They-coordinate is always one less thanxfmordinate,
R le. y=x-1
4
2
1

© The Gatsby Charitable Foundation 4
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14.2 Answers
8. (a) y“ (b) They-coordinate is always twice ttxecoordinate,
5 ie. y=2x.
4
2
1
-5-4-3-2-10 1 2 3 4x
2
-4
\
9. (a y (b) (-7,-4), (-4,-1), (3,6), (1,4), (100, 103)
] (c) They-coordinate is always 3 more than
5 thex-coordinate, i.e.y = x + 3.
f (d) No. 27 is only 2 more than 25.
2
1
-6-5-4/3-2-1,0 1 2 34 5 6 X
-2
6
\
10. (a) y X+y=7
4
2
1
-4-3-2-1.0 12 34 5 6 8 X
-2
(b) y y=X+6
8
7
5
4
3
2
1
-4-3-2-1.0 1 2 34 5 6 7 8x
EEEEEEEREE

© The Gatsby Charitable Foundation 5
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14.2

Teacher Support Y8B, P14

Answers

10. (c)

-
N

[
[N

—
(=]

©

P N WS OO N

3 4 X

(d) y

8X

y=x-2

14.3 Plotting Graphs Given Their Equations

1. Positive: A, C, F Negative: B, D, E
2. (@) 4 (b) 1 ) 5 d) 2
1 1
1— 1 2= h) 0O
@ 15 @ 25 (M
3. (@ -1 (b) —4 (c) -3 (d -2
4@ [ [ 3] -2 [ -1 o 1
y -5 | -4 | =3 | 2| -1
© The Gatsby Charitable Foundation 6
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14.3 Answers
(b) y y=x-2
2
1
—6—5—4—3—2—_1l 2 345 6 X
i
_e
|
5 @ [Ty 3| -2 [ -1 0 1 2 3
y -3 | -1 1 3 5 7 9
(b) y
8 y=2x+3
7
6
5
4
3
1
—5-4-3— —_110 1 2 3 4%x
-2
—4
|
6. (a y
4 (b) Gradient = &
3 4
2 p
1
—5—4—3—2—_ZI.1C 2 3 4x
_ 1
_Z =|§e
e
Step = 4

© The Gatsby Charitable Foundation 7
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14.3 Answers

7. (d) (b) Gradient

N
Nl o ™

110
=
I

/l
1/ (b) y=3x+1  Gradient =3

// y=4x-5 Gradient = 4

[ y=Ux-5

9. (@ 2 (b) 3 (©) 10 d) 5

10. (@)

=
i
N

H
N
NS

~

(b) @B, 7)

=

LY B O ® O

T~
I \\\

6 8 X

<

1
Nl |
x|
T
N
> %)
=t
N
N

/- |8

// 1
/12
VAN y

© The Gatsby Charitable Foundation 8
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14.3 Answers

11. y

Coordinates of intersection (2, 5)

[ 2]

D

N

-

12. (@) y
14
Llstep= 6 ~12
t P (b) Gradient=——
11 6
10 =-2
9
8 i
Rise
= -12
6
5
4
a y
0\ \ 14
Z 1"
1 1f
Z
—4-3-2-10 1 2 34 | X \ 11
10
. . 9
13. (&) Both lines have gradient —2.
(b) For example,y =7 - 2x.
\ 5
(c) See diagram 4
2
1
~4-3-2-1,0 i\\z 3 X
-3 \ y|=7-2X
s \
-6 \ y=5-2X
y=2F2x\

© The Gatsby Charitable Foundation 9
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Answers

14.4 The Equation of a Straight Line

1. (@) 13(/)
9
8 (b) Gradient=%
6 =2
‘:’ Rise £12 () Intercept=3
-4-3-7-10 1 2 B4 |x
Step = §
-4
/ |
2. (a) y
\ 10
9 (b) Gradients=1, -1, 2, -3
8
\l |7
y 3 -3x 6 (c) y=0
5 y52
\ 4
y3-x f y 3 X
—4-3-2- 1 2 34 |x
L1\
-4
el 1\
-6
-7
_g \
|
3. (@ y
6 Rise (b) Gradientle—Se
=5 Stq)
5
; =1
5 Step= 5 (C) y=5
1
-5-4-3-2-1,0 1 2 3 |x @ y=x+5
-2
-4
\

© The Gatsby Charitable Foundation 10
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14.4 Answers
4 m o y=mx+c
@) 1 -3 y=x-3
(b) 2 2 y=2x+2
(c) -1 4 y=-x+4ory=4-x
(d) -3 2 y=-3x+2 or y=2-3X
5. Equation Gradient Intercept
y=2x+7 2 7
y=8x-2 8 -2
y=8-3x -3 8
y=7x-5 7 -5
y=-3x+2 -3 2
y=-5x-2 -5 -2
6. (@ 1)(/) y=3xf+1 /
: [y/2x+1  (b) Alllines pass throughy =1 since ¢ =1 in each
7 equation (same intercept).
6
o/
i‘ yFxtl
y=1r N\ 1/
-4-3-2740 N2 34 | x
2
/.
[ s
-6
[
[ s
. 15
7. (@) Gradlentzg =3 (b) y=0 (c) y=3x

© The Gatsby Charitable Foundation 11
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14.4 Answers

S O D 3
"
—~
O

14.5 The Equation of a Line Given Two Points
1. (@) Gradientzg =2 (b) y=2x-1

2. y=7x
3. Since c=0 (intercepty=0)

4. (@) y=3x+1 (b) y=3x+11 (c) y=-2x+100 or y=100 - 2X

25

(d y=-3x+6 or y=6-23x (e) y=2x+8 0] y=—£x—7

5 y=-4x+27

6. A y Line Gradient Intercept Equation
T~

2\ B AB _l Z y:_lx+z

3 3 3 3

1 / BC 3 -1 y=3x-1

-2 -1 No/] 1] 2] 3x AC -2 -1 y=-2x-1

© The Gatsby Charitable Foundation 12



MEP: Demonstration Project

Teacher Support Y8B, P14

14.5 Answers
7. y Line Gradient Intercept Equation
%P AB 2 3 y=2x+3
5 BC -2 3 y=-2Xx+3
A 1 CD 2 -5 y=2x-5
AD -2 -1 y=-2x-1
-2 -1\O 1
1
-2
[ D
-4
© The Gatsby Charitable Foundation 13



MEP: Demonstration Project

Practice Book UNIT 15 Polygons

Teacher Support Y8B, P15

Answers

15.1 Angle Facts
1. (@) 127° (b) 163° (c) 141° (d) 50°

2. (&) 36° (b) 61° (c) 47° (d) 49°

3. (a) 131° (b) 67° (c) 34-° (d) 50°

4. a=b=70°

5. a=37° b=70°

6. b=47°, a=c=133° (a andc are equal - vertically opposite)
7. a=106° b=74° c=53°

8. a=89° b=91° c=66°

9. a=80° b=9° ¢c=86°

10. a=57°, b=86° c=123°, d=57°, e=110°

15.2 Angle Properties of Polygons
1. (@ 30° (b 5° (c) 18°  (d) 6°

2. (a) Exterior=45°, Interior=135°
(b) Exterior=36°, Interior=144°

3. (@) 150° (b) 1800°

4. (a) 162° (b) 3240°

5. 72°
6. 30 sides
7. (@ () 12 @iy 72 (iii) 20 (iv) 60

(b) Interior angle=123°, Exterior angle= 57 °

No. of sides= % which is not an exact integer, so a regular polygon not possible.

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y8B, P15

15.2 Answers
8. (a)
Number Exterior Interior Sum of Interior
of Sides Angles Angles Angles
4 90 ° 90 ° 360 °
5 72° 108 ° 540 °
6 60 ° 120 ° 720°
7 513° 1284 ° 900 °
8 45° 135° 1080 °
9 40° 140 ° 1260 °
10 36° 144 ° 1440 °
12 30° 150 ° 1800 °
(b) If n= no. of sides of regular polygon, sum(n - 2) x 180 °.
(c) Sum of interior angles.
9. (a) 90 (b) (90 - 2) x180 = 15840 °
360 ° : . .
10. @ ——— (b) Interior angle =180 ° - exterior angle
no. of sides
_180° - 360
n
(c) sum =180°(n - 2)
15.3 Symmetry
1 1
1. (@ . I (b) Y. ! et
\\ :}"(\’ 7// S .’
AN //
1 4 1 N

Order of rotational symmetry 3

. 1 N

1
Order of rotational symmetry 4

© The Gatsby Charitable Foundation
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Teacher Support Y8B, P15

15.3 Answers
1 1
© s ' L (d) *s : .
, ‘ 1 N , ‘ 1 N
’ ! A ’ 1 AP
1 1
Order of rotational symmetry 4 Order of rotational symmetry 4
1 1
e) ! ® . ! .
Al 1 7’
4L\ 1 /L
// \\ S N : ’ ’
_ . A Y 1 /7
\\ // Yl : A
, ’ ! * N
. X N
: EEEEHENEN
, 1 N
Order of rotational symmetry 2 ’ ! N
Order of rotational symmetry 4
2. Order of Rotational Symmetry No. of Lines of Symmetry
(@) 4 4
(b) 1 1
(© 2 2
(d) 2 2
(e) 2 2
() 1 1
3. Order of Rotational Symmetry No. of Lines of Symmetry
@) 6 0
(b) 3 3

© The Gatsby Charitable Foundation
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15.3 Answers
4, Order of Rotational Symmetry No. of Lines of Symmetry
Equilateral 3 3
Isosceles 1 1
Scalene 1 0
5. (@ 4 . : L’ (b) 4
/, ! \\
‘ , ,
6. (a) : :
Shape Order of Rotational Number of Lines
Symmetry of Symmetry
Equilateral triangle 3 3
Square 4 4
Regular pentagon 5 5
Regular hexagon 6 6
Regular heptagorv sides) 7 7
Regular octagon 8 8
Regular nonagorp sides) 9 9
Regular decagor1o sides) 10 10
Regular dodeagon(12 sides) 12 12

(b) The number of lines of symmetry order of rotational symmetry for a regular polygon.

7. Pupil's own design.

© The Gatsby Charitable Foundation 4
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15.3 Answers

8. Pupil's own design, e.g.

. ' N 1 v
9 Eg 1 N ,
N ’
N v
N v
- N ’
e / P S ’
< -
~ / \ -
N
~/ \ -~ _—— -
~ - 7N
N g ’ N
/ S \
/ ,’l‘\ \ ’ S
- '
” ~ Va ~
/’ ~\ / AN
”’ ~
P L ’ N
’ ~
’ ~ v 1 N

1 , . N
! 1

Oddnumber of sides — lines of symmetry through vertex and middle of opposite side.

Evennumber of sides — lines of symmetry through middle of opposite sides, or diagonal vertices.
1

10. MY ! 2

1 7/

N
’ 1 N
’ ' .

Order of rotational symmetry 4

© The Gatsby Charitable Foundation 5
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Answers
15.4.Quadrilaterals
1. Rectangle, Square
2. (a) Rectangle (but not square), Rhombus (but not square)
(b) ! !
_ - pd N
< >
NG =
N prd
: N e
3. Rectangle, Rhombus, Parallelogram X
4. (a) Kite and Isosceles Trapezium I
1 1
(b)
— ~——
N /
\ / / \
AN / / \
N4
1 1
5. (a) Trapezium (b) Kite (c) Rectangle
(d) Rhombus (e) Trapezium (f) Parallelogram

6. Parallelogram (unless it is a rectangle), Rhombus (unless it is a square),
Kite, Trapezium (unless it is isosceles)

7. (&) The quadrilateral must be a rhombus.
(b) The quadrilateral could be a square if it contains 4 right angles.

8. (a) Rectangle, Square, Rhombys ! !

. : . /\

(®) ' N ‘ / I\
, S ’ / \
: AR // \\
5 AR \ /
= L \ |/
’ ’ 1 : AN \ /
’ 1 Y v

© The Gatsby Charitable Foundation 6
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15.4 Answers
(c) Name Order of Rotational Symmetry
Rectangle 2
Square 4
Parallelogram 2
Rhombus 2
9. A Square B Rectangle C Rhombus D Parallelogram
E Trapezium F Kite G General quadrilateral

10. A variety of acceptable solutions, e.g.

ARE THE
sSIDES oF \ NO

A\

EQUAL 1
ARE
THERE
4 NO
RIGHT ’ 1
ANGLES
ALL THE P
DIAGONALS \\YES ARE
THE SAME YES THERE
2 PAIRS OF\ NO
PARALLEL
SIDES
?
YES
A\ 2
Y PARALLEL
SIDES
A H
Kite Square Parallelogram Trapezium Other

Rhombus Rectangle

© The Gatsby Charitable Foundation 7
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Practice Book UNIT 16 Circles and Cylinders Answers

16.1 Introduction to Circles
1. (a) Radius (b) Chord (c) Chord
(e) Chord (f) Diameter (g) Chord

(d) Radius

2. (@ C, F () A, E c) D

3. (a), (b), (c), (d)

(e) Perpendicular bisectors of chords
meet at the centre of the circle.

4. (a), (b)
(c) Perimeter of triangles 11 cm

© The Gatsby Charitable Foundation 1
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16.1 Answers

(b) Perimeter= 4+5+5.9
=14.9cm

6. (a)
(b) 6cm
(c) 90°
_1>< X
(d) A_E 8x6
= 24 cm?
7. ()

(b) Chord AB= 4.3 cm

© The Gatsby Charitable Foundation 2
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16.1 Answers

() AB=AC=5cm
Third side B C=5.5cm

(c) Perpendicular bisectors

(d 1.7cm, 1.7cm, 1.2cm

9. (&), (), (¢

10. Distance from centre of chord to centre of cirel€.2 cm.

© The Gatsby Charitable Foundation 3
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Answers
16.2 Estimating the Circumference of a Circle
1. (a) Radius Diameter  Circumferen¢measured)
1cm 2cm 6.3 cm
2cm 4 cm 12.6 cm
3cm 6 cm 18.9 cm
4 cm 8 cm 25.1cm
5cm 10 cm 31.4cm
6 cm 12 cm 37.7cm
3. (a)
40 - (c) Line of
pod best fit
30
g %
e
(O] .
2 2 ~
S
O v
10 %
A
P
Step =12
0

1 2 3 4 5 6 7 8 9 10 11 12
Diameter(cm)

(b) Line should pass through (0, 0) since for diameté; circumference= 0.

(d) C=kd where k= gradient = 0
step

© The Gatsby Charitable Foundation 4
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Answers

16.3 Estimating the Area of a Circle

1. (a) Radius Aregapprox.)
1cm 3cm?
2.cm 13cm?
3cm 28cm?
4 cm 50cm?
5cm 79cm?
6 cm 113cm?
7 cm 154cm?
2. A=0cm?
3. (a) A
Area(cm?)
(b) Line of best fit
150 for straight line
relationships only.
100
50

O 1 2 3 4 5 6 7 8

Radius(cm)
4. (a) Radius(cm) 0 1 2 3 4 5 6 7
Radius ? (cm) 2 0 1 4 9 16 25 36 49
Area(approx.)(cm)? | 0 3 13 28 50 79 113 154

© The Gatsby Charitable Foundation 5
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16.3 Answers
(b) (c) Line of best fit.
Area(cm?) P
//
150 d
pd
L
//<
100
)
//
pd
|~
50 Rise =113
//
///
o
wd Step = 36
0 10 20 30 40 50

_ (Radiusy (cm)?
(d) A=kr? where k= gradient = =
step

_113
36

=314 (2d.p)

16.4 Formulae for Circumference and Area

1. (@) d=22cm (b) C=69.1cm (3sf) (c) A=380cm? (3s.f)
2. C=50.3cm (3s.f) A=201cm? (3s.f)
3. C=597cm (3s.f) A=284cm? (3s.f)

© The Gatsby Charitable Foundation 6
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16.4 Answers
4. Radius Diameter Circumference Area
12 cm 24 cm 75.4 cm 452 én?
1cm 2.cm 6.3 cm 3.&m?
3 mm 6 mm 18.8 mm 28.8m?
45m 9m 28.3m 63.6n°
11.5 km 23 km 72.3 km 415.bm?

5. C=377cm (3s.f)

(Note answers to Circumference and Area all correctto 1 d.p.)

6. (a) 150cm?

7. A=393cm? (3s.f)

8. (a)

9. r=391lcm (3s.f)

r=462cm (3s.f)

A=113cm? (3s.f)

(b) 50.3cm? (3s.f)

P=257cm (3s.f.)

(b) A=66.9cm? (3s.f)

C=246cm (3s.f)

(c) 99.7cm? (3s.f.)

Teacher Support Y8B, P16

10. Radius Diameter | Circumferenge Area
13.1 cm 26.1cm 82 cm 53&n?
246 m 492 m 155 m 1602
16.5m 33 m 104 m 85m?
7.00 mm 14.0 mm 44 mm 154hm?
3.39 mm 6.77 mm 21.3 mm 3Bm?
(Note all answers to to 3 s.f.)
11. (&) Circumference of circle 27mr

Half sectors form the long sides of rectanglerr .

(b) Total area of rectangle=1 x w
=7Ir X r

= rr?

© The Gatsby Charitable Foundation 7
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Answers

16.5 Problems in Context
1. (a) AreaA =7.07cm? (3sf) B =135cm? C =7.07cm? (3s.f)

(b) Total area= 27.7 cm? (3 s.f.)

2. (& A=8+6.28=143cm? (3s.f)
(b) A=16-2x314=972cm? (3s.f.)
() A=6+71=131cm? (3s.f.)

3. A:18+9+%><rr><32:34.1m2 (3s.f)
4. A=24—2><%><7T><22=11.4cm2 (3s.f)
5. Painted area 2 x (71 x 3.8° - T x 1.2% - 11 % 0.22) =814 cm? (3s.f)

6. A=72—4><%><n><32=43.7cm2 (3s.f) P=10+4><%><2><r[><3=28.8cm (3s.f)

7. A, =127m? (3s.f) A, =0.966 m* (3s.f.) A, =123m* (3s.f)
8. (@) 15.7m (3s.f) (b) 942 m (3s.f)
9. (a) 265times (3s.f) (b) 1380times (3s.f)

10. (a) A=262cm? (3s.f) P=205cm(3s.f)

(b) A=924m? (3sf) P=128m (3s.f)

16.6 Volume and Surface Area of a Cylinder
1. V=mx35 x4=154cm® (3s.f)

2. (b) V,=565cm® (3sf) V,=503cm® (3s.f) V.=283cm*® (3s.f)
3. A=2xmx28x72+2xmx28=176cm? (3s.f)

4. (a) V,=mx2?x5=20x mcm’ V= 1T x 4° x 1.25 = 20 x ;rem®
(b) A,=2xmx2x5+2xmx2°=880cm* (3s.f)

A,=2xmx4x125+2xmx 4> =132 cm® (3s.f)
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16.6 Answers

5. (@) mx6°xh=250 0 h= nzf%'z =~22lcm (3s.f)

(b) A=2xmx221x6+2xmx6°=309cm? (3s.f)

6. mxr?x9=300

(2= 300
mTx9

r:\/ 300 = 3.2571
T%x9

ie. d=6.51cm (3s.f)

7. (a) Tall (32 cm) and thin; short (18 cm) and fat !

576 576

(b) r=— =286cm (3s.f) 7 r=———— =509cm (3s.f)
2 x mx32 2 x %18

() V=mx286°x32 =822cm® (3sf); V=mx5x09°x18 =1470cm*® (3 s.f.)

40
22 X711

8. 2xmxrx11=400 r =
V=mxr?x11=11.6 cm® (3 s.f)

9. V

(mx5% - mx4?)x40=1131cm® (4s1)
10. V=2 x (mx 62— mx 3?) x15= 636 cm® (3 s.f)
A= ><2><7T><6><15+%><2><n><3><15+2><%><(71><62—r[><32)+2><3><15

=599 cm® (3 s.f.)
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Practice Book UNIT 17 Units of Measure

Teacher Support Y8B, P17

Answers

17.1 Estimating Metric Units of Length, Mass and Capacity

3. (@ 30cmx20cm (b) 29.7cm x 21 cm

4. (@ 4m (b) 9m € 15m (d) 2m

6. (@ 10gms (b) 4Kkg (c) 70Kkg (d) 10Kkg (e) 100gms (f) 25gms
7. (@ 10ml  (b) 100ml (c) 300 ml

8. (@ 0.1m*® (b) 15cm®* (¢) 5cm® (d) 20cm®

9. No -9 mis about the length of a double-decker bus.

10. No - the lining is abou% of the whole volume.

11. C

12. A

13. E

17.2 The Metric System: Conversion Between Units

1. (@ 40mm (b) 70 mm
(e) 62mm (f) 147 mm
(i) 6cm H 8cm
(m) 8.7 cm (n) 26.2cm
2. (a) 700cm (b) 1800 cm
(e) 430cm () 5390 cm
(i 8m ) 5m
(m) 3.65m (n) 0.57m
3. (@) 5000m (b) 11000 m
(e) 7400 m () 2650 m
(i) 6km () 17 km
(m) 0.807 km (n) 0.062 km
4. (a) 6000 gm (b) 8000 gm
(e) 1700¢g () 5470 gm
(i) 3kg () 40kg
(m) 0.237 kg (n) 0.052 kg

(c) 260 mm (d) 8350 mm
(g0 92.5mm (h) 0.4 mm

(k) 34cm () 945cm
(o) 6.79cm (p) 0.6 cm
(c) 3600cm (d) 90400 cm
(g) 2838 cm (h) 9cm

(k) 7.6m I 21.5m
(o) 0.776 m (p) 0.06 m
(c) 63000m (d) 423000 m
(g0 14321m (h) 70m

(k) 53 km () 4.75km
(o) 0.003 km (p) 0.0293 km

(c) 15000 gm (d) 92000 gm

(g) 2925 gm (h) 4gm
(k) 8.34 kg () 29.75 kg
(o) 0.009 kg (p) 0.0036 kg
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Teacher Support Y8B, P17

17.2 Answers

5 (@ 0.32m (b) 6.42m (c) 0.642m (d) 8.88m
(e) 2240 mm (f) 45000 mm (g) 32000cm (h) 8730 mm

6. (a) 8200 kg (b) 160000kg (c) 0.088 kg (d) 3.47kg

7. (a) 3600 gm (b) 3700000gm (c) 0.84 gm (d) 0.062 gm

8. (a) 250 ml (b) 22000 ml (c) 750 ml (d) 450 ml

9. (a) 4.74litres (b) 0.064 litres  (c) 0.3 litres (d) 3.6 litres

10. (&) 0.3 kg (b) 300 gm

11. 120 times

12 (a) 750 ml (b) 0.75 litres

13. 18 sweets

14. (a) 12.5gm (b) 16 ml (c) 6.25gm

17.3 Estimating Imperial Units of Length, Mass and Capacity

1. (@ 5" (b) 1" (c) 3"
6. About 40z

7. About 0.5 pint

8. About 11b 4 ox

9. About 100 x 50 yds

10. Approximately 50 pints

17.4 Metric and Imperial Units

(d) 3% " (by measurement)

1. (a) 48" (b) 84" (c) 50" (d) 103"
(e) 66" H 72" (g) 204" (h) 63360"
@ 5° 0 4° (k) 1'5" m 2's5"
(m) 9°' (n) 7'11" (o) 20° (p) 0.5
2. (8 1120z (b) 176 oz (c) 5760z (d) 144640z
(e) 6720z (Hh 88oz (g) 4480z (h) 2208 oz
(i 5Ib ) 8Ib (k) 35Ib=3Ib8oz () 451b
(m) 2.251b=21b4 0z (n) 4.81251=41b 13 0z (0) 05Ib (p) 0.251b
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Teacher Support Y8B, P17

17.4 Answers
3. (a) 40pts (b) 88 pts (c) 504 pts (d) 3296 pts
(e) 60 pts (f) 4 pts (g) 26 pts (h) 55 pts
(i) 7 gallons () 20 gallons (k) 600 gallons () 66 gallons
(m) 1% gallons= 1 gallon 8 pts (n) 10.875 gallorrs 10 gallons 7 pts
(0) 0.25gallons (p) 235.5 gallors235 gallons 4 pts
4. (a) 15cm (b) 20 cm (c) 19cm (d) 240cm
(e) 360cm (H 112.5cm
5. BREST 250
ROSCOFF 240
ST MALO 105
RENNES 101
NANTES 9
6. (a) 222gms (b) 0.222 kg (c) 8oz
7. (a) 135 litres (b) 240 pts
8. 10.3litres
9. 1.9kg
10.  mph km/h mph km/h
30 48 60 96
31.3 50 62.5 100
40 64 70 112
43.8 70 75 120
50 80
11. Ounces Grams Ounces Grams
0.7 20 4 112.5
1 28.1 8 225
1.8 50 9 253.1
2 56.2 10.7 300
3.6 100 14.2 40012.
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17.4

Teacher Support Y8B, P17

Answers

12. (b) 20 litres = 20 gallons
45
= 4.4 gallons
13. (a) Ben 160cm Rachel

Emma 138 cm

(b) () 140cm (3sf)

17.5 Problems in Context

1. (a) 20 (b) 90
2. 144

3. 55

4. 9

5. 36

6. (a) 455m (b) 505 yds
7. (@) 8km (b) 5 miles
8. 2000

9. (a) About 225

10. (@) 20.30z (3s.f)

(b) About 720

(b) 10.21b (3s.f)

20 litres x 1§
20 litres = 3 4 galons
= 4.375 gallons
170 cm

Hannah 92.5cm

(i) 4'8"

(c) About 34

(c) 151'8"

(c) About 450

(c) 1.80z (2s.f)
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Practice Book UNIT 18 Speed, Distance and Timé&nswers

18.1 Speed
1. 40 mph

2. 42 mph

3. 4mlhr

4. (a) 43mph (b) 56 mph (c) 37.5mph (d) 48 mph (e) 35 mph
5. 20 km/hr

6. 8 mph

7. Julie Debbie

(@) 25 wpm 20 wpm
(b) 1500 wphr 1200 wphr

8. (a) Fatima 60 mph
(b) Emma 30 mph
(c) Andy 40 mph

9. (a) 70 mph (b) 80 mph (© 39 mph

10. 63 km/hr

18.2 Calculating Speed, Distance and Time

1. (a) 60 miles (b) 480 miles (c) 38 miles (d) 63 miles
(e) 250 miles (H 16.5 miles (@) 45 miles (h) 67.5 miles
2. (a) 3hrs (b) 6 hrs © 4hrs (d)S% hrs
1 1 1
(e) 1=hrs (H 12 hrs (g) 6= hrs (h) 5= hrs
2 2 2
3. (& 60 mph (b) 1 mile per minute 82 mins
1 1
4. 1= h b) =h
(@ 17hrs (o) ~hr
5. (@) 200 m (b) 720 m (c) 14400 m or 14.4 km (d) 36 km
6. (@ () 35s (i) 400 s= 3 min 40 secs (i) 750s 12% mins
(b) (i) 24m (i) 420 m (i) 28.8 km
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18.2 Answers
7. (@ 8hrs (b) 8.75m (c) 24 mins
8. (a) Clare (Lauratravels 132 miles) (b) Clare (36 mph) (c) 108 miles

9. (a) 250 miles (b) 50 mph

10. (a) 235 miles (b) 5hrs (c) 47 mph

18.3 Problems With Mixed Units

1. (@ 1.67hrs (b) 3.17 hrs (¢) 1.1hrs
(e) 3.08 hrs (H 6.03 hrs (99 1.12hrs

2. (@) 1lhr 15 mins (b) 1hr 12 mins
(d) 4hrs 24 mins (e) 1hr 27 mins

3. 72 mph

4. 48 mph

5. (a) 96 km/h (b) 154.8 km/h

6. (a) 36 mph (b) 51.25 mph

7. (a) 73.64 km/h (b) 20.45 m/s

8. (a) 55 mph (b) 377.67 miles

9. (a) 12% mins (b) 20 mins 50 sec or 20.83 mins

10. (a) 2% hrs = 2 hrs 51 mins (b) 1 hr 20 min

(answers given to the nearest minute)

(d) 2.3 hrs
(h) 2.38 hrs

(c) 237.6 km/h
(c) 30 mph

(c) 46 mph

(c) 2.22 hours

(¢) 3hrs 42 mins
(H 3 hrs 39 mins

(d) 134.4 km/h

(d) 15.75 mph
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Answers

18.4 Distance-Time Graphs
1. (a) 150 secs 2% mins (b) 450 m (c) 180 m/mir 3 m/s

(d) 90 secs= 1% min  (e) 3.75mis

2. Distance
(miles)

A
9

D

@ Vera's Journey

D

[EEY

D

D il P 3 4 5 6 7
Time(hours

3. (a) Constant speed 100 km/h for 3 hrs
1
(b) Rest forE hr
(c) Constant speed 100 km/h for 1 hr
1
(d) Rest forE hr

(e) Constant speed 37.5 km/h for 4 hrs.

4. (a) |pistance
(m

D
D

kS

D
D
N

C
(@]
D

A

D

D
N

N
v

=

D

D
N
p

_o

D % 4 6 8 10, 12| 14 |16 |18 |2
Time(minutes)

(b) Ray walks to the shop at 60 m/minute and walks home at 70 m/minute.
(Answers to 2 d.p.)
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18.4 Answers
5. (a) |pistahcd
m
200 X,
i N
/ N
AN
100 |/
/ N
N
/ N4
0 Ne
D 60 120 180/ Time(seconds
() Runsat2® =62 ms (= 667 ms) (©) Walks at 20 =22 nys (= 2.22mis)
30 3 20 9
6. (a) 1500m (b) 15 mins (c)l% mis = 1.67mis (2d.p)
(d) 35 mins (e) 1% m/s = 1.25m/s
7. (a) 8400 m (b) [Distancd
m)
900
/'(
700
600
500
400
300
200
100
% 10 20 30
Time(mins)

8. (a) James constant speed 100 m/min
(b) Rachel 200 m/min for 5 mins
60 m/min for next 25 mins

100 m/min for next 5 mins
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18.4 Answers

(c) 17.5 minsinto race at 1750 m
(d) 100 m/min
(e) 200 m/min; 60 m/min; 100m/min

() James

9. (a)

\V,

Distance

@
D

N

N

(o9}

D

D
N\

oD
D
N\

D

D

D
N

a1

D

D
N

LN

D

D
N

w

D

D
N

N

oD

D
N

H
D
D

AN

e
S
=
o
IN
o

30 40| [Time(mins)

(b) Time to complete race= 39% = 39.17 mins (2 d.p.)

10. (a) [Distancd

m

200
yAviv)

D

X

H

D

Time(seconds

(b) 1200 m at 5 m/s
800 m at 4 m/s
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Teacher Support Y8B, P18

Answers

11. (@)

Speed increasing from zero; then slowing down; stationary at destination.

(b) Speed increasing from zero; then slowing down until stationary; then increasing again on
return and slowing to start position.

(c) Speed increasing from point away from starting position; back to start; speed rapidly
increasing, back to original distance from start.

(d) Stationary; moving at increasing speed towards 'start’; then turn around and move at reasonably
constant speed away from 'start'; turn round again move steadily to distance further away from
'start’ than when journey began.

18.5 Other Compound Measures
1. No. of Goals No. of Matches Goals per
Scored Played Match

lan 16 32 0.5
Ben 22 40 0.55
Sergio 9 20 0.45
(@) Most goals/matck 0.55 (Ben)
(b) Least goals/matck 0.45 (Sergio)

2. (a) 0.6 (b) 0.01 (c) 0.9

3. (@) 2.25 (b) 15 (c) 11.25 (d) 90

4. (a) Africa= 2.4 p/gm China= 2.675 p/gm

(b) Africa = £1.20 p/gm
5. First class= 0.4875 p/gm

6. (a) 80 p/km

China= £1.34 to nearest pence

Second class0.3875 p/gm

(b) 0.08 pence/m

7. (@) £1.98 (b) £2.76 (c) £4.71 (d) £9.39
8. (a) 93p (b) £8.56
9. Hours Pay Pay/Hour

Dee 8 28.64 3.58

Nadina 12 43.44 3.62

Lisa 42 302.40 7.20

Mary 38 136.80 3.60

Clare 35 134.40 3.84

(@) Most £7.20, Lisa (b) Least £3.60, Mary

10. (a) 0.2 litresm?

(b) 200cm?/m? (c) 0.02ml/cm?
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Practice Book UNIT 19 Similarity

Teacher Support Y8B, P19

Answers

19.1 Enlargement
1. B Scale factor 2
E Scale factor 3

2. B, E
3. B Scale factor 2
C Scale factor 3

D Scale factor% or 0.5

E Scale factor 323@ or 1.5

4. C, E
5 B, E
6. C, E

7. (a) Scale factor 2

(b) Scale factor 4

(c) Scale facte:zllr
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19.1 Answers

(d) Scale factor 3

8. (a) Scale factor 2 (c) Scale factor%l
\\ \\
\\ \\
NG N
\\

(b) Scale factor 3

N
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19.1

Teacher Support Y8B, P19

Answers

10.

19.2 Similar Shapes

1.

Scale factor= 3—: =5

Scale factor % =2

Scale facto= 8

Scale factor= 7

Scale facto= 2, 6

1

Scale factors 1£, 2=
2 2

(@ I1P=8cm

CD=5x16=80cm
(a AB=2x25=5cm

(@) DE=3—:=4cm

(c) BC=3x8=24cm

(d FG=6cm NO=4cm (e) EFF45cm

(b) EF=1—23=6.5cm

(b) AC=4x8 =32cm

GE=42cm

FG=35cm

(@ EG=10cm (b) HI=30cm

(c) EF=12cm (d AB=6cm

(@ HI=75cm (b) BC=3cm

(c) AC=5cm (e) DF=75cm
(b) JK=2cm (c) LM=2cm
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19.2 Answers

8. (@ () AngleABE=angleDBC (i) AngleBAE=angleBDC
(i) Angle AE B =angle BC D
(b) AB =16.4cm; BE=20cm

9. (a) Since BE is parallel to D D, angle A E=Bangel AD C and angle AB E angle AC D.
Also, angle A is common to both triangles. So triangle A B E is similar to triangle A C D.

(b) AC=6.6cm, BC=22cm
(c0 AE =9.0cm, DE=45 cm

10. Scale factor 0.6 (@ A€ 06x15=9cm; CD=%><15=12cm; DE = 3cm

(b) CF=%=18cm; GC=08x18=144cm; FG=3.6cm

19.3 Line, Area and Volume Ratios

1. (a) 12cm?, 192cm? (b) 4 (c) 4%°=16
2. (a) 48cm? (b) 108 cm? (c) 432cm? (d) 1200cm?
3 Length of Sides Scale Factpr Area Area
Base Height Factor
3cm 4 cm 1 6 cm? 1
6 cm 8 cm 2 24cm? 4
9cm 12 cm 3 54cm? 9
12 cm 16 cm 4 9&m? 16
15 cm 20 cm 5 15@m? 25
18 cm 24 cm 6 21&m? 36
30 cm 40 cm 10 600 cm? 100
4.5 cm 6 cm 1.5 13.5m? 2.25

4. Area= 25 x 42 = 1050 cm?

5. Area= 9 x 50 = 450 cm?
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19.3 Answers
6. Large rectangle has sidds<x small rectangle.
7. (a) Smaller=24cm?® ; Larger=192 cm®
(b) Scale factor= 2
(c) 8
(d 2°=8
8. Dimensions Scale Volume Volume
Width | Length| Height Factor Factor
3cm | 6cm 2cm 1 3em® 1
6cm | 12 cm 4 cm 2 288m° 8
12cm | 24cm 8cm 4 230dm? 64
15cm | 30cm | 10cm 5 450em®| 125
30cm | 60cm | 20cm 10 36 008n®| 1000
9. Vol =27 x 32 =864 cm®
10. Vol = (2.5)° x 42 = 656.25 cm®
19.4 Maps and Scale Models
1. (a) 400cm=4m (b) 50000cm®> =5m?  (c) 3.2m* (3200 000cm®)
2. (a) 50 x 50000%=125000000000 cm? (b) 12500000 m? (c) 125km?
3. 7776 M°
4. (a) 16000000 00@m? (b) 1600 000m? (c) 1.6km?
5. (@ 6m (b) 76.5m? (c) 3898.8m°
6. (@) 1:20 (b) 24.12n° (c) 800cm? or 0.08m?
7. 16km?
8. 312.5cm?

9. (a) 5000 (b) 60Qm? (c) 7500cm®
10. 1:50 000
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Practice Book UNIT 20 Questionnaires and Analyaisswers

20.1 Questionnaire Design
1.to 4. Individual responses

5. (a) E.g. Do you enjoy maths?

(b) E.g. Should town centre car park charges be increased?

(c) E.g. Do you think school lunches are good value for money?
6. (a) No age ranges / specific age; derogatory terms.

Question: e.g. How old are you?

(b) Only limited choice.

Questione.g. What is your favourite breakfast cereal?

(c) Gapsin age ranges.
Questione.g. How old areyou? 0-5 years|:|

(d) Confusing / non-specific.

Question e.g. How many brothers do you have?

7. (&) Include questions on fuel escalator / pollution increases / congestion in city centres, etc.

(b) Include questions on new road schemes / independence of travel / speed, etc.

8. (a) Weather conditions influence modes of transport.
(b) Interviews conducted on cross-section of occasions throughout the year to alichadsible
conditions.
9. (a) Statement of days television watched gives no indication of programme schedules / personal
routine / recorded programmes, etc.
(b) Specific programmes / live or recorded / weekday or weekend.

10. Individual responses to include activities / holidays / time with acquaintances, etc.
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Answers
20.2 Data Display
1. Letter Frequency Angle Pie Chart Showing
3 Registration Letter
P 3 % x360°=30° of Cars in a Car Park
R 6 60 =
S 7 70°
T 2 20°
vV 5 50 ° Other R
w 3 30° 3\
Other 10 100 ° 100° 60°
0 30 \70°
Totals 36 360 £0
W 20
S
\
T

2. (a) Vertical Line Diagram Showing Number of Bus Journeys Made by Class Members in One Week

Frequency|

14

12

10

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
No. of Journeys

(b) School bus rides
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20.2 Answers
3. Very Good 7

Good XRRT Pictogram to Shqw Rating of

sastacoy #4714 %3A5545% | SchoolBusSemice

Bad FRRRRARRAARR % = 2people

Very Bad 2

General view of services is not satisfactory.

4. (a) 19 (b) 5 ) 17

5. Frequency

14
12

10

6. (a) Since he spent all his money, the pie chart
shows how his spending was divided.

Bar Chart Showing Number of

Television Sets in Each

Household

Many households appear to

have a main television and

perhaps one more - maybe in a

bedroom.

(b) Pie Chart Showing How Jason

Spent His Pocket Money

ltem Amount  Angle
Sweets 60p 72°
Football club £1.00 120°
Tennis club 50p 60°
Comics 0p 84°
New pencil 20p 24-°
Totals 300p 360°

No. of Television
Sets

New
Pencil

Sweets

Comics

Football
Club
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20.2 Answers

7. (a) Pie Chart Showing Pupils' Favourite Types
of Television Programme

Programme Number Angle Others

Soaps 8 96 °
Films 9 108 °
News 1 12°
Quizzes 2 24°
Wildlife 4 48 ° Wildlife
Others 6 72°
Totals 30 360 °

(b) Pie chart, bar chart or pictogram Quizzes

are all methods that give an
immediate visual comparison of the
relative popularity of TV programes.

8. (a) Bar Chart Showing Amount of Pocket Money Allocated to Pupils

Frequency

20

10

-

£1 £2 £3 £4 £5 £6 £7 £8 £9 £10 Amount of

) ) ] S Pocket Money
(b) Gives visual picture of distribution of pocket money.

(c) No - most pupils receive less than £4 pocket money.
9. Survey

10. Survey
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Answers

20.3 Line Graphs
1. (a) Graph Shpwing Outside Temperature Every Hour During the School Day

Temperatur

(O

25

20Fz|-g-I-Co= g

15 g

10

5

0900 1000 1100 1200 1300 1400 1500 1600  Time
(b) Temperature at
1230 hours: 20 C

1530 hours: 19 C

2. (a) Graph Showing the Height of a Plant After Transplanting

Height
(cm)

14

12

10

]

]

]
2 4 6 8 10 12 14 16 18 20 22 2fyy
(b) Height after

() 10days: 4.5cm
(i) 18days: 11cm
(i) 13 days: 7cm
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Answers

3. (a) Graph Showing Distance Against Time

Distanc
(miles)
30
p.
20 T ___________//
ot
palt
/ 1
10 .
P ;
pd -
__,// 1
71 1
1 1
0800 0900 1000 1100 1200 1300 1400

(b) Distance travelled at:
(i) 0830 hours: 30 miles
(i) 1130 hours: 180 miles
(iiiy 1300 hours : 270 miles

4. Line Graph Showing Mass of Puppy Against Age

Mass
(kg)
24

22 /

20

16 1 /

12

2 4 6 8 10 12  AgeofPuppy
(months)
Mass of puppy when age:

(@ 3 months: 9.5Kkg
(b) 8 months: 17.5 kg
(c) 11 months: 23.5kg

T5Rhe
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20.3 Answers

5. Line Graph Showing Depth of Water During Flood Alert

Depth
™ 30
Depth of water at:
I (a) 1000 hours: 1.85m
T
20 Ll e (b) 1800 hours: 2.4 m
(c) 2300 hours: 2.9 m
1.0

0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 Time

6. Line Graph Showing Depth of Water Recorded in Harbour During One Day

Depth
(m)
> /
/
/ I Depth of water at:
2.0 \ / N () 0800 hours: 2.2m
/ (b) 1400 hours: 1.45m
— o '// (c) 2200 hours: 2.15m
/
1.0 /

0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 Time
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20.3

Teacher Support Y8B, P20

Answers

7. Graph Showing Patient's Temperature Whilst in Hospital

Temp
(°c)
40 (&) Rose abov&9.5 °C at
about 1930 on Wednesday.
ek (b) Fell below38 °C at about
o | X 11 2000 on Thursday.
3J /
/ . \
/ X \
:
1
1
38 L \
1
: \
- T\
' '
1 T
! i
37 ; :
! 1
: )
! :
0600 1200 1800 2400 0600 1200 1800 2400 0600Time
=
Wednesday Thursday Friday
8. Line Graph Showing Spring Length Against Mass
Length
Cem) | | ] B I O I
,/
v
e
.~
10
L~
- - - |- - - - - - - --;;//
/l
8
e
T
6 // '
< :
: s
2 :
0 00 200 300 400 500 Mass(gms)
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20.3 Answers

Spring length for

(@) 150gmmass: 7cm
(b) 1300 gmmass: 9.1cm
(c) 500gm mass: 11.7 cm

9. Line Graph Showing Increase in Average Temperature on Earth Since 1800

Temperatur
Increase

(°c)

0.8

0.7

0.6

/
0.5 | I . [ /

0.4 /

0.3

0.2 /

0.1

e

1800 1850 1900 1950 2000 2050

Year

Temperature increase by
(@) 1950 hours: 0.14
(b) 1990 hours: 0.45
(c) 2020 hours: 0.9

© The Gatsby Charitable Foundation 9
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20.3 Answers

10. Graph Showing Mass Against Day of Diet

Mass
(kg)

75

70

65

60

N
1

0 10 20 30 40 Day
Julie's mass dropped to

(&) 72 kgon Day 8
(b) 70 kg on Day 12
(c) 65 kg on Day 33

© The Gatsby Charitable Foundation 10
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Practice Book UNIT 1 Base Arithmetic Answers

1.1 Binary Numbers

1. (@ 6 () 15 ) 9 @ 13
e) 17 M 27 (@ 127 (h) 113
() 170 G) 205 (k) 455 ) 102
2. (a) 1001 (b) 1000 (c) 1110 (d) 10001

(e) 10010 (f) 11110 (g 101111  (h) 10100
() 1000011 () 1010100 (k) 11001000 (I) 111110100

3. (@ 101 (b) 1001 (c) 10001 (d) 100001
The binary equivalents always begin and end with 1 and the number of zeros in the middle
increases by 1 each time.

The next base 10 number that fits this pattern is 65 (corresponding to the binary number 1000001).

4. (@ 11 (b) 111 (c) 1111 (dy 11111
The next base 10 number that fits this pattern is 63 (corresponding to the binary nlihb#). 1

5. (@) Largest= 111, smallest 100 (b) 7and4
6.  Any whole number from 8 to 15

7. (@) 1100, 1010 and 1001 (b) 12,10and9
8. (a) Largest= 255 (binary 1111111) (b) smallest= 128 (binary 10000000)

9. 999 converts to binary111100111 with 10 digits, so the binary equivalent has 7 more digits than
the 3 digits in base 10.

10. The binary numberl111 is 31 irbase 10, so the difference k111 — 31= 11080.

1.2 Adding and Sutracting Binary Numbers

1. (a) 100 (b) 110 () 1010 (d) 1001
(e) 10101 (f) 10010 (g) 100100 (h) 100101
() 11000 () 100101 (k) 11101 () 111100

2. (@ 1 (b) 100 (c) 1001 d) 10
e) 1 (f 101 (@ 111 (h) 10101
() 1000 () 101011 (k) 10100 () 10111
3. (a 110 (b) 1110 (c) 11110 (d) 111110

The answers always end in a single zero and all the other digits are ones. Also, the number of ones
increases by 1 each time.

© The Gatsby Charitable Foundation 1
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1.1 Answers

Alternatively, the answer is the binary number in the question with an extra zero on the right hand
end. This is because adding a number to itself is the same as doubling, which in binary means
multiplying by 10, so you just add a zero onto the right hand end of the number you are adding to
itself.

4. (a) 100 (b) 1000 (c) 10000 (d) 100000

The answer always begins with 1 and the remaining digits are all zero. Also, the number of zeros
increases by 1 each time.

Alternatively, the answer is the binary number in the question with an extra zero on the right hand
end. Again this is because adding a number to itself is the same as doubling, which in binary
means multiplying by 10, so you just add a zero onto the right hand end of the number you are
adding to itself.

5. (a) 1010 (b) 111 (c) 101000 (d) 11
(e) 10111 (f 100110

6. (@ 1 (b)y 11 (c) 111 (d) 1111
The answers only involve the digit one. Also, the number of ones increases by 1 each time. The
number of ones is equal to the number of zeros in the original calculation.

7. (@) 11101- 29in base 10, 1110 14 in base 10 (b) 29+14 =143
(c) 11101 +1110 =101011 (d) 101011 - 43in base 10
The answers to (b) and (d) are the same.

8. (& 11101 - 29 in base 10, 10111 - 23in base 10 (b) 29-23=6

(¢) 6 - 110 in binary (d) 11101-10111=110
The answers to (c) and (d) are the same.

9. (a) 10110001 (b) 11010011 (c) 100010 (d) 100100110

10. (a) 10000 (b) 1100111

1.3 Multiplying Binary Numbers

(@ 1110 (check7 x 2 =14) (b) 110000 (checkl2 x 4 = 48)
(c) 101000 (checkb x 8=40) (d) 11101000 (check9 x 8 = 232)
(e) 110000 (check24 x 2 = 48) (f) 10100000 (check20 x 8 = 160)
() 1010 (check20 + 2 =10) (h) 11 (checkl2+4=23)

2. (a) 10101 (b) 100111 (c) 1000001 (d) 1011010
(e) 100101001 () 100011110 () 1101001 (h) 10010011
() 1111110 () 111111011

© The Gatsby Charitable Foundation 2
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1.3 Answers
3. (a) 10010 (b) 11001 (c) 1110 (d) 1001101
4. (a) 1001 (b) 110001 (c) 11100001

The number of ones at the start increases by 1 each time, as does the number of zeros that follow.
The answer always ends with a single 1. Also, the number of ones in the original number being
squared is one more than the number of ones at the start of the answer, and is the same as the
number of zeros that follow.

11111 x 11111 = 1111000001

5. (a) 11001 (b) 1010001 (c) 100100001 (d) 10001000001
1000001 x 1000001 = 1000010000001

6. (a) 1011111 (b) 10101 (c) 10101 (d) 1001101
7. (a) 1011110100 (b) 1000000001
8. (a) 1485 (b) 10111001101 (c) 45 - 101101 in binary,

33 - 100001 in binary
(d) 101101 x 100001 = 10111001101, the same answer as part (b).

1.4 Other Bases

(@ 107 (b) 63 (c) 593 (d) 48
(e) 825 (H 303 (9) 139 (h) 13
2. (@ 220 (b) 100 (c) 2241 (d) 305
(e) 626 (H 103 (o) 12021 (h) 4432
3. @ 11 (b) 14 (c) 12 (dy 11
(e) 14 " 11
4, (@ Bases4,5,6,7,8 9and10 (b) Bases3,4,5,6,7,8,9,and 10

(c) Bases9and 10

5. (@) 102 check 13- (1x4)+(3x1)=7
23 (2x4)+(3x1) =11
102 - (1x16) + (0 x 4) + (2 x1) =18
and 7+11=18
(b) 434

© The Gatsby Charitable Foundation 3
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1.4 Answers
(c) 1101  check 222 - (2x9)+(2x3)+(2x1)=26
102 » (1x9)+(0x3) +(2x1) =11
1101 - (1x 27) +(1x 9) + (0% 3) + (1 x 1) = 37
and 26 +11=37
(d) 1102
(e) 1063  check 624 — (6x49)+(2x7)+(4x1) =312
136 - (1x49) +(3x 7)+(6x1) =76
1063 — (1x 343) + (0 x 49) + (6 x 7) + (3 x 1) = 388
and 312 + 76 = 388
() 403 (@) 1322 (h) 1120
6. (a) 12 (b) 22 ) 12 (d) 23
e) 11 m 71
7. (@) 2101 check 121 (1x9)+(2x3)+(1x1)=16
11 (1x3)+(1x1) =4
2101 - (2x27) +(1x9)+(0x3)+(1x1) =64
and 16 x 4 =64
(b) 2322
(c) 422  check 13- (1x5)+(3x1) =8
24 - (2x5)+(4x1) =14
422 - (4% 25)+(2x5)+(2x1)=112
and 8 x14 =112
(d) 3143
(e) 4554  check 161 - (1x49)+(6x7)+(1x1) =92
24 - (2x7)+(4x1)=18
4554 — (4 x 343) + (5 x 49) + (5% 7) + (4 x 1) = 1656
and 92 x 18 = 1656
() 17744 (g) 20213 (hy 121121
© The Gatsby Charitable Foundation 4
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Teacher Support Y9A, P1

1.4 Answers
8 () Baseb (b) Base9 (c) Base9 (d) Baseb6
(e) Base7 (H Baseb
9 (a) BaseS8 (b) Base3 (c) Baseb6 (d) Baseb
10. (a) 10211 (b) 111 (c) 2102 (dy 225

© The Gatsby Charitable Foundation
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Practice Book UNIT 2 Basic Operations

Teacher Support Y9A, P2

Answers

2.1 Place Value

1. (@)
(b)
2. (@)
3. (@)
4. (@)
5. @)
6. @)
(b)
(d)
(e)

(i) 212

Diver

(b)

£103.50

(i)

92, 108, 180, 212
Bird (b)
8+2<7+6
£72.45  (b)
7510 (b)

1057

()

(€)

()

(i) 108

Fish

6-3=1+2

£130.05

105

(v) 92

The numbers on this number line go up in steps of 50.
80, 100, 120
—3 and 13. The numbers on this number line go up in steps of 10.

-10, 0, 10

7.9, 8.0 and 8.1. The numbers on this number line go up in steps of 0.1.

2.2 Addition and Subtraction

1. (@ 63
(e) 129
(i) 783
2. (@ 62
(e) 22
@i 19
3. @ 7.8
fH 21.34
4. @ 23
fH 251
5. (@ 12
H 10
6. (a) 486
7. (@ 50
() 7
8. 89 pupils

(b)
()
()
(b)
()
()
(b)
(9)
(b)
(9)

(b)
(@)

(b)

(b)
(f)

50
170
758

75
52
29

6.9
5.324

2.1
1.53

52

543

16

(c)
(9)
(k)
()
9
(k)
()
(h)
(c)
(h)
(c)
(h)
(©)

(©)

34
688
437

42
19
591

8.9
27.84

2.5
5.12

14
44

3569

10

(d)
(h)
()
(d)
(h)
(0
(d)
()
(d)
(i)

(d)
(i)

(d)

(d)

148
459

1323

51

36
25

14.4 (e) 7.82

27.51

3.11 (e) 4.61

0.88

85 ) 3

94 G) 57

7604

27
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2.2 Answers

9. 52 people

10. (a) £20.26  (b) £4.74

11. (a) £5.53 (b £4.47
12. 45.55cm
13. (@) +7 (b) Choose-8, giving -2+ (-8) =-10

(c) Choose+9, giving =2 - (+9) =-11
(d) Choose-8, giving -2 - (-8) = +6

2.3 Multiplication and Division

1. (a) 60 (b) 1700 (c) 8000 d) 140 (e) 3210
6 42 (@ 360 (h) 147 () 46.1
2. (a) 470 () 36 ) 421 d) 1.68 () 4.76
f 56 (@ 0.562 (h) 1.136 () 0.0652
3. (@ 90 (b) 68 (c) 574 (d) 185
(e) 114 (f 328 (@ 192 (h) 336
() 768 () 3102 (k) 2352 () 1798
4. (@) 9.4 (b) 315 ) 57 d) 38.1
d) 59.2 f 1547 (@) 4.44 (h) 24.78
() 1.984 G) 10122 (k) 58.24 () 115.92
5. (@ 3 () 9 ) 6 d 3
) 8 @ 9 (@ 15 (h) 43
G 14 G 32 k) 62 o 71
(m) 213 (n) 137 (0) 171
6. (a) 20 (b) 56 c) 37 (d) 384
7. (@ 10 (b) 100 ) 6 d) 10
(e) 100 @ 3
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2.3 Answers
8. (a) £0.96 (b) £2.24 (c) £8.00

9. (a) £5.90 (b) £8.85 (c) £14.75

10. (a) 132 (b) 2200 (c) 374

11. 34

12. £10.65

13. (a) Because 9 stamps cost less than 10 stamps which cost £1.90, which is less than £2.
(b) £1.71

14. (a) £123.50
(b) 250 + 16 =15 remainder 10, so Gwen can make 15 kites (with 10 staples left over).

15. (a) 45 (b) 84 (c) flower buttons (d) star buttons
(e) 4 cards of star buttons or 10 cards of flower buttons

16 (@) o o o o o o o o (b) eaq.

(c) 3,8; 4,6; 6,4

(d) Megan is wrong because 24 is not a multiple of 5, or because she will be able to plant 4 rows
of 5 seeds with 4 seeds left over, sin2é+ 5= 4 remainder 4.

2.4 Problems in Context

1. (a £2.60 (b) £4.55 (c) £5.85

2. £5.73

3. (a) £31.96 (b) £79.90 (c) £71.91
4.  £17.50

5. £71

6. 206 grams

7. (@ 90 miles (b) 225 miles (c) 157.5 miles

© The Gatsby Charitable Foundation 3
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2.4 Answers
8. 9 tickets
9. (a) £252 (b) £2.48

10. 3 empty seats

11. (a) £33.25 (b) 14 trees (with £12 left over)
12. (a) £6.60 (b) () £89.60 (i) 5 people
13. (a) Any positive multiple of 5 (b)  Any other positive multiple of 5

(c) Any other positive multiple of 5

(d)  Annais wrong because 113 is not a multiple of 5.

(e) Any two multiples of 5 over 100, e.g. 105 and 110

(H  You can tell they can be divided by 5 because the last (units) digit is either 5 and 0.

14. (a) 20 packs on the bottom layer. 120 packs in the full box.
(b) 90 packs of tea.
(c) Total: 24 packs

2 layers
6 packs across (or 4) (or 12
i [jor reverse pairing
2 packs wide (or 3) (orl) O
15. (a) £40 (b) £5.96 (c) 8 cassettes (with 8p change)

(d) 3 packs (with 3p change)
(e) 11 cassettes (3 packs of 3 and 2 single cassettes, leaving 5p change)

16. (a) 78.49 (b) 26

(c) 102.69 + 3.26 = 31.5, which means that he must get a total of 31.5 from his middle three
marks. The highest he can get3sx 10 = 30, so 31.5is impossible, i.e. he cannot win
with this dive.

17. (@) £7 (b) £6.10
(c) At Milldown Funfair, Ben would get 4 rides.

At Seaview Funfair, Ben would get 2 rides.

© The Gatsby Charitable Foundation 4
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Practice Book UNIT 3 Indices and Standard FormAnswers

3.1 Index Notation

1. (a) 8 (b) 100 © 9 (d) 1000 e) 81
) 27 @ 16 (hy 81 () 49
2. (@ 10x10x10x10x10 = 1008 (b) 3x3x3x3 = 34
© 7x7x7x7x7 = 75 d 8x8x8x8x8 = g
() 5x5 = 52 ) 19x19x19x19 = 194
(g0 6x6x6X6X6X6%x6 = 6 (h) 11x211x11x11x11x11 = 1118
3. (a 8=28! () 81=34 (¢ 100 =102 d 8l=
() 125= () 1000000 =108 (g) 216 = 6[3] (h 625=54

4.  No, becausel0? =100 and 2°=1024.

5.  Yes, because8*=81and 4°= 64.
6. No, becauses?=25and 2°=32.

7. (@ 49 = |7|? (b) 64 = [4 |3 (c) 64 = [2]°
(d 64 = |82 (e) 100000 = |10|° () 243 = |3|°
8. (a) 12 (b) 32 (c) 13 (d) 36
(e) 8000 (f) 1032
9. (a) 625 (b) 1 (c) 27 (d) 1331
10. (a) 10° (b)y 2% (c) 32 (d 23
(e) 104 (H 52
11. (@ k=3 m=6 (b) 16384

3.2 Laws of Indices

1. (@) 2°x27=2 (b) 3°x3%5=3 € 37+3%=30l
d) 8°x8g*=8" (e (3?)°=3H M (2°)°=20
36 47
@ 3z=3* () z=4
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Teacher Support Y9A, P3

3.2 Answers
2. (a) a®xa?=all () b’=b2=pE (© (b?)°=bk
(d) b®xb*=p @ (2°)°=2" (f) z_lfzq@
3. 9%=(3%)*=3%r%=3"
4. (@ 2 () 1 © 0 d 1
5. (a) 3°x3M=3Y (b) 4°x4s=gn © :a“
(d) (2)6 _ Z18 (e) (alg) — a95 (f) p16+ pE‘: p7
@ (p¥)"=p® ) g®+qlE=q
6. (@ 3 () 2 c) 31 d) 24
(e) 875 ) 48
7. (a 8=2¢ (b) 81%=ole)= 3l (© 25°=512
d 47=21 ) 125%=5[2 ()  1000°=100
(g9 813" (h) 256=[4]*=[2]®
8. (a) 8xa=23lx3d=lsl (b)  25x 625 = 52)x 5[4l= 5[]
243 3% 128 ol7]
© S =3z=3° @ = =35m=2
9. (a) False,3?°x2%=6% (b) False,5*%x 23 cannot be simplified as a single power.
8
(c) True (d) False,lt_% cannot be simplified as a single power.
B
10. (a) (2°x2%)%=(2°)%=2% (b)  pop =(8¢)°=3"
[23x 2404 132 x 904
(C) 2 - E ( ) 4 _ O (d) 33 E ( 1) 4 _ 4
62x6°%04 [ \4_ .2 o 78 [
© fgrpg(67)=e O Breg = ()=
© The Gatsby Charitable Foundation 2
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3.3

Teacher Support Y9A, P3

Answers

3.3 Negative Indices

1. () % (b) ?13
© = O
2. (@ 4—19=7—12:7‘2
(©) 1003000 - 1(:)L 7 =107
@ ® 2
© = 0O =
4. (a) 4* (b) 5*
(e) 6° ) 87°
5 (a) 3:3E (b)
@ Z=58 @
6 (@ x° (b) x72

€ x7° M x*

7. (@ o01=104 (b)
d 02=5[3 ()

x* o,
8. (a) T =X (b)
(d) —XX@:x‘Z ©)

1
() 1000
(b)
(d)
()
1
() 10
(C) 710
@ 7°
i =10 E
6 2
? = 6@
() x*
0.25 = 2[-3
0.001 = 10[-3

x8x x[4=x2

3

X 4
—— =X
x 4

(d)
(h)

(©)

(f)

(d)

(©)
(f)

(©)

(f)

0.0001 = 104
0.02 = 501

ng le:)(2

CERr

© The Gatsby Charitable Foundation
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Teacher Support Y9A, P3

3.3 Answers
8 25 81 10000
3
10. a=b’= %CLZE = (c‘z)?’: c®
3.4 Standard Form
1. (a) 6210 (b) 8000 (c) 420 (d) 0.003 (e) 0.06
()  0.0032 (9) 0.006 (h) 0.92 () 0.036
2. (@ 2x10°2 (b) 8x10° (c) 9x10° (d) 62x10*
(e) 84x10° (f 12x10% (g) 6.18x10% (hy 3.24x10°
3. (a) 30000 (b) 36000 (c) 8200
(d) 310 (e) 16000 (f) 172000
(g) 68300 (h) 1250000 () 9170
4. (a) 4x107* (b) 8x1073 (c) 142x107* (d 32x1073
(e) 1.99%x1073 H 62x1078 (@ 97x10°° (hy 21x107%
5. (a) 0.06 (b) 0.7 (c) 0.0018 (d) 0.004 (e) 0.0062
() 0.000981 (g) 0.667 (h)  0.0000386 ()  0.000000927
6. (a) 8x10° (by 6x10" (c) 48x107*
(d 21x10™" (e) 122x10°? () 1.28x107%
7. (@) 3x10° (b) 4x10° (c) 3x10!
(d) 2x10% (e) 4x10° (H 4x10*
8. (a) 3600000=3.6x10° (b) 9600=9.6x%10°
(c) 590000=59x10° (d) 0.089=89x10"?
(e) 0.0086=8.6x10"3 () 0.00057 =57 x10"*
9. (a) 7.14x10% (b) 492x10" (c) 162x10% (d) 205x10%
(e) 6.144x107° () 2.38328x10*
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3.4 Answers

10. (a) 402x10'm (b)) 402x10°cm (c) 402x10° mm (d) 4.02x10*km
11. (a) 4.3953x10* kg? (b) 151321x10"km? () 353x10°N

12. (a) Statement (i) is the true one becadse 10 °= 4000 and 4 °= 64.

(b) 0.36x10° (c) 25x107* (d () 6x10° (i) 3x10*

3.5 Fractional Indices

1 1
1. (@ 7 (b) 8 (c) 4 (d) 3 (e) 0
1 1 .
® G (9 3 (h) 5 @ 12
1
2. (@ 2 (b) > () 5
1 1
(d) 2 (e) 6 ] 10
3. (@) 2 (b) ?13 © 10
1 1
@ 3 (e 5 0 5
4. (2 4 b) 3 © 5 (d) %
5. (a) False, becaust6 2 = 4 (b)  True
(c) False, becaus® = 812 (d) True
6. (@ x°3 b a>® () a2 d a?
7. (@ x2 b) x 2 ) a3 d aét
8. (a) 2% b) 2 © 4 d 2

© The Gatsby Charitable Foundation 5
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Practice Book UNIT 4 Fractions and PercentagesAnswers

4.1 Equivalent Fractions

9 3 4 2 6 _3 9 _3
1. a) —=— by —== c —=— d —==
@ 12 4 (b) 10 5 ©) 8 4 @ 15 5
12 9 20 10 12
2. a) — b — c — d — e —
(a) 0 (b) o (©) = (d) 8 (e) 28
15 24 8 . 54 : 16
f — — h — i — —
® 20 (9) 0 (h) % (i) 0 ) 8
42 40
k — I —
(k) 66 O 64
2 1 1 5 5
3 a) — b = c = d = e =
(a) 3 ® 7 (c) 3 (d) 3 (e) 5
1 1 3 . 7 . 3
f = = h — i — =
U @ 5 () 0 0 3
1 2 4 1 1
4 a = b) — c) = d = e) —
@ 5 (b) 3 (c) G (d) 5 (e) c
2 2 4 . 3 , 2
f —= = h — i — =
() c (9) = (h) c (i) 7 ) 3
5 4
ky = I -
(k) = 0] =
5 (@ Any two acceptable answers 4 and 5
' Y P 4 o1
(b)  Any two acceptable answers 8 and 9
Y % 24
10 15
c) Any two acceptable answers, ez and —
(€) y p g >
6. (@) False, becausé _12 or becauseﬂ _16
7 21 7 28
(b)  True (c) True (d) True
7. @) 4_% 5. (b) 4 islarger than S
5 40 8 40 5 8
8. (a 2= 2_14 ) 2 issmaler than >
7 21 3 21 3 7
9 1 = 5 3 = 42 4 = 40 SO 3 is the largest.
2 70 5 70 7 70 5
1_ 36 1_ 45 2 _ 40 1_ 90 5 100 12115
10, ==— - =— —=—  —=— — = — so the correct order is, —, —, —, —
5 180 4 180 9 180 2 180 9 180 59429
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MEP: Demonstration Project

Teacher Support Y9A, P4

4.2 Answers
4.2 Fractions of Quantities
1. (@ 2 (b) 4 (c) 5 d 4 (e) 4
M 6 @ 2 (hy 8 i 4
2. (@ 15 (b) 6 ) 9 d) 16 (e) 12
H 24 (@ 20 (hy 24 (i 20
3. 14
4, (@ 110 ml (b) 220 ml
5. (a) 120 (b) 200
6. @ 72miles (b) 48 miles
7. (@) 180 (b) 120
8. (a £12 (b) £5 (c) £13
9. 108 hectares
10. 6 disks
11. (a) 3 biscuits (b) % © 15
4.3 Operations with Fractions
5 4 2
1. (@ 7 (b) 1 (c) 0 5
4 6_2
@ < © §=3 M 1
5 9 10 3
2. (@ 5 (b) 20 (© o1 (d) 1%
29 5 5 4
(e) o6 ) 5 (9 lE (h) 11—5
. 34 . 1 19 19
(i) = ()} 15 (k) ) 0 15

© The Gatsby Charitable Foundation 2



MEP: Demonstration Project

Teacher Support Y9A, P4

4.3 Answers
1 8 1 5
3 (a) 5 (b) T (© T (d) 3
4 3 2 1
(e) 7 (] o ) 5 (h) 5
. 5 . 2 3 7
(i) I () 7 (k) 3 (1) I
1 1 2
4. (@ 1= (b) 17 © 17 @ 13
4 5 2 14
© < o 5 @ 2 (M
. 5 . 2 7 1
O 3 W () 17
3 1 1
5. (a) 35 (b) 37 (c) 4E (d) 45
3 4
() 3, M 1g
6 Area = — m? Perimeter= 2i m?
10
7 = acre
8 §—lzl—|slargerthan§><£=§
4 2 4 2 8
2 .3
9 @ x= 3 (b) x 3Z
10. 21 m
4
11. (a) 1+E+i:i+£+i:l £60
4 8 16 1 16 16 16

12. (a) He waswrong becau%eof the square is smaller th%mf the rectangle. He actually added

on % of the square.

1
®) 3

(€)

1
- d —

© The Gatsby Charitable Foundation



MEP: Demonstration Project Teacher Support Y9A, P4

4.4 Answers

4.4 Fraction, Decimal and Percentage Equivalents

1. (@ 0.6 (b) 0.7 (c) 0.2 (d) 0.45
(e) 0.31 (fH 0.82 (99 0.14 (h) 0.04
(i) 0.63 () 0.02 (k) 0.01 (I 0.19
4 1 2 7
2. (@) 5 (b) 2 (c) 5 (d) 20
13 1 16 41
(e) 20 ) 5 9 5 (h) 50
. 7 . 3 7 23
(i) 5 ) 50 k) 100 0 5
3. @ 74% (b) 99% (c) 50% (d) 6% (e) 26%
" 2% (90 30% (h) 0.2% i) 4.2%
1 1 2 7
4. (3 > (b) 2 (c) 5 (d) 0
31 11 37 1
(e) 50 ) 5 @ 100 (h) 5
. 1 . 6 1 37
() 20 ) -5 k) 10 0} 50
5. (@ 0.5 (b) 0.75 (c) 0.8 (d) 0.45
(e) 0.7 (fH) 0.03 () 0.19 (h) 0.46
(i) 0.28 () 0.32 (k) 0.125 () 0.625
6. (@ 90% (b) 17% (c) 56% (d) 15%
(e) 40% (HHh 60% (90 45% (h) 9%
(i) 1% () 6% (k) 87.5% H 3.5%

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project

Teacher Support Y9A, P4

4.4 Answers
7. ) .
Fraction Decimal Percentage
4 0.8 80%
5
v 0.68 68%
25
17 0.85 85%
20
19 0.76 76%
25
E 0.32 32%
25
i 0.03 3%
100
L 0.005 0.5%
200
8. Labour 55%
Conservative 40%
Other 5%
9. (@ 2.5% (b) 97.5%
10. 82.5%
11. (@) (@) 30% (i) 20%
. 1 ..
b i — i
(b) () > (i)

©)

potatoes

[ | turips

About% of the patch is for turnips.

12. (@) - isshaded.  30%is shaded.
10

(b)  Any 4 triangles shaded (or the equivalent)

40% is shaded.

© The Gatsby Charitable Foundation 5



MEP: Demonstration Project

4.5

Teacher Support Y9A, P4

Answers

4.5 Percentage Increases and Decreases

1. (@ £120 (b) £520 (c) £100
(e) 41.2kg ) 267.5m
2. (@) £42 (b) 7.6m (c) 72kg
(e) 88.2m (H 315kg
3. (@ £63 (b) £15.75 (c) £25.20
4. £30.90
5. John Smith £24 960
Alice Holland £23 400
Graham Hall £14 560
Emma Graham £8 840
6. £52.50
7. (@ £235 (b) £82.25 (©)
8. @ 7.84m (b) 7.44m (c)
9. Coat £18.20 Jeans £27.30
Trainers  £23.40 Shirt £9.10
10. £155.52
11. (a) 10% of 240 is 24
5% of 240 is 12
2%% of 240 is 6
1 )
175% of £240 is £42
(b) 10% of 250 is 25
10% of 250 is 25
10% of 250 is 25
5% of 250 is 125
35% of £250 is £87.50

12. (a) 100% - 26.1% = 73.9%

73.9

73.9% of 17.6=
100

(b) Fall =17.0 -12.2 =438

Percentage falk % x 100 = 28.2% (to 1 decimal place)

x 17.6 = 13.0064

© The Gatsby Charitable Foundation



MEP: Demonstration Project Teacher Support Y9A, P4

45 Answers

13. (a) South America

13209
148355

(b) x 100 =8.9% (to 1 decimal place)

©) 30% 150 million km?
1%

Total area =100%

5 million km?

500 million km?

14. (a) In 1996 they employed 10% more people, and 10% of 20810, so Tony was correct
about 1996.

The workforce increased to 4400 in 1996, so in 1997 they employed an extra 10% of 4400,
i.e. an extra 440, bringing the workforce to 4840. So Tony was wrong about 1997.

(b) Calculation (v) 4000 x 1.12
(¢) Number of employees in 1997n x 0.8 x 1.1 =0.88n

15. (a) £19.95x 0.85 x 0.85 = £14.413875 = £14.41 (to nearest penny)
(b) £41.48+ 0.85 = £48.80

(c) £49.95x 0.85x 0.85x 0.85x 0.85 = £49.95 x 0.85*

= £26.07 (to nearest penny)
(d) Each day the price is 88% if the previous day's price.

For 2 days, the price i9.882 = 77.44% of the original price
For 3 days, the price i9.88° = 68.15% of the original price
For 4 days, the price i9.88% =59.97% of the original price
For 5 days, the price i9.88° = 52.77% of the original price

For 6 days, the price i9.88° = 46.44% of the original price

So it takes 6 days for the original prices to be reduced by more than 50%.

© The Gatsby Charitable Foundation 7



MEP: Demonstration Project Teacher Support Y9A, P5

Practice Book UNIT 5 Linear Graphs and EquatioAaswers

5.1 Coordinates

1. A@,-2 B(—4,0) C(-2,-3) D (3,2
Yy
2.
C, &
A
4 *
3 B
2
G 1
-5-4-3-2 —110 1 2 3 45 |x
-2 The points A, B and E all lie on a straight line through
_a4F [ H the origin.
D
£ 4
-5
\
3. y
4
AN
/LN o |
/ \\ The shape is an isosceles triangle.
1
Y
—3-2-19] 1 2 3 [x

4. 2.2 (4@

Remaining corner (-2, —4).

T,
N
f
IN
IS
~

b, =4)

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y9A, P5

5.1 Answers
5. y
(;2;, 1) . (4l1)
—2—1_1 1 2 3 4 5 |x
-2
B Remaining corner (4, —3)
(=2, -8) 4, 3)

6. (@ 3 units (b)

7. (@ 639 (b)

(-1,-2), (2,-2) and (-1, 4), (2,-4)

(40, 40) because both coordinates are equal to double the tile number

(c) Daniel is wrong because 25 is an odd number and all the corners avitiaae even

numbers.
@ Tile Number | Coordinates of the Corner witixa
1 2,1)
2 (4,3)
3 (6, 5)
4 (8,7)

(e) Tile number 7 has a cross in the corner at (14, 13).

()  Tile number 10 has a cross in the corner at (20, 19).

8. (a) and (b)

3
x
X e} x
x %
X
@
(c) 1stStep S w W
2ndStep W S W
3rdStep W W S

© The Gatsby Charitable Foundation



MEP: Demonstration Project Teacher Support Y9A, P5

5.2 Answers

5.2 Straight Line Graphs

1. (@)
X | -2 | -1 0 1 3 5
y|-6]-4|-21] 0| 4| 8
y
(b)
8
6 yE2x -2
)
2
-4 =210 2 4 6 X
/[4
fre
|
y o Y,
2. (a) . / (b) .
"’//y:XJr3 4
I Y Ty=x-4
73 2-10 1 2 3 4 X 3-2-10 1 2 3/4 X
-3 -3
y Y,
(©) 1T, (d) o1/
> 14— ” =38x[+1
. [ly=4x-1 e
;// 1
3-2-10f 1 2 3 4 X 3-2-#[ 1 2 3 4 X
ﬁ 7e

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project Teacher Support Y9A, P5

5.2 Answers
y y
(e) i (f) 1T,
) . y/=8-2x
(BN A
1 !
—3 —2 —19 L 2 3 X _3 2 _];1 1 2 3 4\ X
-2 _2
3. (@ 1 (b) 3 () 2 (d) 4 e -2
1 1
f = =
® 3 @ -3
4. (@ y=4x+2 (b) y=2x-5 () y:%x+1 d y=-x-5
S Equation Gradient Intercept
y=5x+7 5 7
y=3x-2 3 )
y=-3x+2 -3 2
y=-4x-2 -4 -2
y=2x+3 -2 3
1 1
= — 1 = 1
y 2x+ :
y=4-x -1 4
y =10 - 3x -3 10
6. (a) Y4
|C(0,1C)
N
AV
7 ™~
6 \\ (b) GradientAB ==
A N.B (7.5
4 | AC =-3
5l [ A2,]4)
2 B C :—§
| 7
Tz B a6 78 9%

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project Teacher Support Y9A, P5

5.2 Answers
7. (@ y=2x (b) y=x-4 () y==x+2
1
(d y=2-x (e) y=4x-3 ) y:—éx—z
y
8 (@)
/"//
]
-p -1 | 0 1/“2/ 3 4 5 6 X
L~ ) 1 .
-1 —_ = _
(b) vy > X
-2
9. (@ s
N =2 x|+ 2
/ y=8—-;x
4347710 1 2845 67 8lofolx (b)) Thelinescrossat(2,7).
/ 2
y
10. (a)
) C/(5,9)

/

/

| B (8,6
|
/

(b) A B has equationy = x — 2
A4, 2 B C has equationy =14 - x
A C has equationy = 7x — 26

O P N W b g O N OO O

© The Gatsby Charitable Foundation 5



MEP: Demonstration Project

Teacher Support Y9A, P5

5.2 Answers
11. (a) x=8 (b) y=x+7 (c) y=x-1
12. (a) 5 squares with 4 pins in each square
7 squares with 3 pins in each square
(b)  The gradient 3 tells you how steep the lipe= 3s + 1 is.
(c) Anythree pointsonthelingp=7s+1, e.g. (1,8), (2,15)and (3,22)
(d p=7s+1
5.3 Linear Equations
1. @ x=8 (b) x=11 (c) x=3 (d x=30
(e) x=8 f x=7 (99 x=13 (hy x=7
0] X =40 ()] x =500 (k) x=32 )] 25
2. @ x=4 (b) x=7 (c) x=3 (d) 2
(e) x=7 () x =59 (99 x=8 (h) 5
0] x=11 ()] x =10 (k) x=3 )] 2
3. @ x=2 (b) x=5 (c) x=4 (d x=3
(e) x=5 0] Xx=4 (9) x=2% (h) x=4%
4, (@ x=3 (b) x=6 (c) x=4
YA
5.
10 /
N / y =+ 9
? /y =2xr-3
% 72345 6 8 |9 |10
The solution is x = 6.
© The Gatsby Charitable Foundation 6



MEP: Demonstration Project Teacher Support Y9A, P5

5.3 Answers
y
6.
160
FaY I
N /y=4x—5 .
8 The solution is x = 2.
6
5 //
: 7{ y=3
2
T //
‘"i 5 B 4 5 6 7 89 10X
-2 I
y
@ /
O
51— (b)  The solution isx = 4.
dy=Ex +1
4
3
2 /y:2x—3 y
5 /
> B8 4 5 |6 |7 =9
-1 X 5 /y X
8. (a) x=1 (see graph opposite) /
T / y--X + 3
-3 1 2] 4170 1 D 4 5 X
1
-2
-3
—4
-5
/ -6

© The Gatsby Charitable Foundation 7



MEP: Demonstration Project Teacher Support Y9A, P5

5.3 Answers

8. (b) x =3 (see graph opposite)

S //(.J'I

w

<
N

el

R

X =
-5
(b) x=4
(c) x=1 -6
y
10 yT2x-2/
8 a X=5
8 T ()
' (b) =5
5 () x=5

= N

A=x+ |,
7 |
1
11. (a) y=1§ (b) y=-16

© The Gatsby Charitable Foundation 8



MEP: Demonstration Project Teacher Support Y9A, P5

5.4 Answers

5.4 Parallel and Perpendicular Lines
y

1. @) . )
y T2k 4|5 T =2x- 3
4 AmTar
/
/]
/] 7/
foAL )
T3/ 127 T / 1/ 12 3] |4] |5 16
/ i
¥
/ /// /Z,q/

(b)  Any two lines of the formx = 2x + ¢, withcnot equal to 5, 1 or — 3. In this case, the
diagram shows the liney = 2x and y = 2x - 2.

2. (a) and (b)

n
I~
<
1]
w
Ca)
|
N

(c) The second line has
/ equation y = 3x + 3.

M\\g?\

I~
'__\

© The Gatsby Charitable Foundation 9



MEP: Demonstration Project Teacher Support Y9A, P5

5.4 Answers

3. (a) E (b) D

(c) There are no lines parallel to B because B has gradient 2 whilst A and E have gradient 5, and
C and D have gradient 3.

4, @ 3 (b) y=3x (c) y=3x-3
1 1 1
5. a =—--Xx+4 b — c =—Zx-2
(@ y=-x b) y=-,x © y=-,x
2 2 2
6. a -—— b =-=x+10 c =—-=X+6
(a) 3 (b) 'y 3 © vy 3
1
7. a) = b) -3
(a) 3 (b)
(c) The lines are perpendicular becaus8 x % = -1 and the product of the gradient isl for
perpendicular lines.
8. @ D (b) E (c) C
0. (a) Gradientof A =3
B =-1
3
c =-2
5

(b) Lines A and B are perpendicular.

10. (a) Anytwo lines of the formy =4x +c, withc# 3,e.g.y=4x+10andy=4x + 8
(b)  Any two lines of the formy = —%x +c,egy= —%x +4andy = —%x -7

y

11. (a) and (c) y =3X
y 32X

6
Ay
4 y-x-1
3
1/
1

6 -5 -4 -3 -2 -1 1 2 3 4 5 6"
2 (b) Any equation of the form
_3 y = mx where m# 2 or 3.
-4

/| @ y=3x-1

-6

© The Gatsby Charitable Foundation 10



MEP: Demonstration Project Teacher Support Y9A, P5

5.4 Answers

12. (a) That they are parallel, with gradi@ni;—.
(b)  The constant term gives the intecept, i.e the value where the line crosgesithe
(c) (0,-20)

(d)  Any line of the formy = %x +c, where c#4, 0, —3or —20.

5.5 Simultaneous Equations

y
1. @)

)

— 8

7

— 6

2 (b) Intersection (4, 6)

VAR y+ 10 -x

*1 (c) x=4,y=6

% 1234567809 X

HEEEEEEEEEE
y
2. (a)
y=5-2x
(b) Intersection (1, 3)
(c) x=1 y=3
5 X

3. Y

10

Ll y= 81 X

—

L Is5 —{1

L 14 —E(X—S)

13 The solutionisx =7, y=1.

2

1

70(\) :\L \2 3\ \5\6 \7 \Kg \10 X

[ 7] N

© The Gatsby Charitable Foundation 11



MEP: Demonstration Project

5.5

Teacher Support Y9A, P5

Answers

i

~N O © O <

2x)

/
Ll
| =
=
[o6]
|

O = N W b

5. @ x+y=24

X-y=6

(b) Y

—18

—16
—114

—12

—10

O N M OO

The solution isx =6, y=2.

The solutions to the simultaneous equations are
x =15 y =9, sothe numbers are 15 and 9.

2 14 16 18 20

AT

02 476 8101
[ |

6. X+2y=8 and 2x+y=10

7. (@) Because it eliminates the unknoxyfeaving an equation inonly.
(b) 3y=6
y=2,x=3
8. @ x=3 y=1 (b) x=5y=2 () x=7,y=2
(d x=113, y=-4 (e) x=9 y=3 () x=10, y=3
9. (@) Because it eliminatesleaving an equation iponly. (b) x=11, y=1
10 (@) x=1,y=3 (b) x=5y=3 (c) x=5y=1
d x=7y=1 () x=20,y=2 ) x=7y=2
© The Gatsby Charitable Foundation 12



MEP: Demonstration Project Teacher Support Y9A, P5

5.5 Answers

11. (a) Line A has gradient (for example_%? = -2 and it has intercept 8, so the equation is

y=-2x+8, i.e. 2x+y=8. c
y y=2X+ 1/
(b) x=8-x or x+y=8 (©) )z
(d)  Any suitable method leading to 10x VE g X+ 2
x=1% y=4 \ [
2 YT /
12. (@ y=-10 6
4
(b) ... theline through A and B. 4
/
() = ; 1 V= X }}{
//
> ; —2 /0l [ 2 [ A 8] N 10 [
| [ LIN T[]
A B
E il -5 AT
\”\ (@
|
|
(d) One of: y=-X
x=0
y=0
(e) Any suitable method to obtaix = 35, y = 20.
(H ..GandHat (35, 20).
5.6 Equations in Context
1. (@ £9n (b) n=12
2. (@ c¢c=05m+20 (b) c¢c=05m+40
(c) 6850=05m+40 m = 57 miles
3. x+(x+2)=100, ie. 2x +2=100, giving X = 49
4, 25+4m=39 Distance travelled was 3.5 miles.
5. (@ £3.60 (b) £0.045x per gallon (c) 92 pence per litre

© The Gatsby Charitable Foundation 13



MEP: Demonstration Project Teacher Support Y9A, P5

5.6 Answers

6. (a) Area=10xm? (b) 10x =16, giving x =1.6
(c) Perimeter= (2x +20) m (d 2x+20=39, giving x=95m
7. (a) Cost=£(15n + 25)
(b) 15n+25=525, giving n= 12 hours, i.e. the repair took 1 hour 50 minutes
8. (&) Number of Fr=9(x - 2)
(b)  9x(x - 2) =900, giving x =102, i.e. you need £102 to get 900 Fr.
9. (@) Perimeter12x (b) x=23m (c) Area=6x? (d x=12m
10. (a) Perimeter= (20 + 2x) m (b) x=15m
11. (a) 350 km per hour

(b) Because the third section (Brussels to Madrid) has a steeper gradient than the first section
(London to Brussels).

(©)
1750
Madrid >
N,
1500 A 7
/,,
Distance 1250
from . B
London A NI A
(km) 1000 7
N 4
750
/l
500 A C
Brussels——»
250
London— 0
(d) 1932 1700 1800 1900 2000 2100 2200 2300

Time (hours)GMT

© The Gatsby Charitable Foundation 14



MEP: Demonstration Project Teacher Support Y9A, P6

Practice Book UNIT 6 Probability Answers

6 .1 The Probability Scale

1. Pupils' individual descriptions. It is best to discuss these with the whole class.

2. (@) This depends on the year and the political climate.
(b)  Not reasonable — this estimate is far too high.
(c) Reasonable, if in a dry spell; not reasonable if in a wet spell.
(d) Not reasonable — the probability of the school being hit by lightningrigemote.

3. Answers here will depend on the pupil concerned. It may be best to invite individual students to
present their order and scale to the rest of the class.

4, Because it is impossible to be the first person to walk on the moon as Neil Armstrong did that
in 1969.

5. Pupils' individual descriptions. It is best to discuss these with the whole class.

6. (& No

(b) Assuming that there are aliens, there is a very small chance of being abducted, so the
probability will be very close to 1, but not equal to 1.

7. Pupils' individual descriptions. It is best to discuss these with the whole class.

8. Pupils' individual descriptions. It is best to discuss these with the whole class. Suggestions might
include getting an even number when you throw a fair dice or a rat turning right in a maze when
presented with a left/right choice at a T-junction.

DA B C
9. C, B,A D U | . ! .
0

T
0.5 1

10. A, because the probability 0.1 implies that the train is late only once in every 10 occasions.

11. (a) Joeis wrong because there is an equal number of squares and triangles, so both have a
probability of%.

"It is certain that the number on Sara's card will be smaller than 10."
"It is likely that the number on Sara's card will be an odd number."

(b)  "On the next card’\ is more likely tha/lll ."
or "On the next card an even number is less likely than an odd number."

Higher than 5 is more likely, because the remaining cards have the number 2, 3,4, 7, 8, 9,
and 9, i.e. there are 4 numbers above 5 and only 3 numbers below 5."

12. (@ S (b) R (zero probability) (© (d)

13. (@ (@) D (i) B (i) E
(iv) C (v) A
(b) 6 ormore
(c) 10 black and 10 white

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y9A, P6

6.2 Answers
6.2 The Probability of a Single Event
L@ ® = © 3 @ 3 © <
3 7 0 0
2. (a) 0 (b) 0 © 0 (donotallowﬁ orE)
3@ o 0 = © = @ 3 CH-
4 @ 3 ® 3 © - @ 2 @ .
5. @ o ® 3 © 3 @ 1
6. @ ® 2 © 3 @ 3

(e) O (donotallow g)

7. (a) 180

() 1 (donotallow S)

(b)  No - the number of trials is not really large enough to have the probability settle down.

8. @ 2 (b) 50 (c) 80
9. (@ 20 (b) 10 () 130 (d) 65
10. (a) 90 (b) 150 (c) 60 (d) 30
56
11. (@ —=0.28 (b) 0.28 x 1200 = 336
200
12. (a) ATLN, ATNL, LTNA, LTAN, NTAL, NTLA (b)
13. (@) % (b)  Any 8 sectors shaded. (©
14. (a)
6
b) —
(b) 3

!
8

(e) 100

Any 8 sectors shaded.

Maria is correct. Owen is wrong because the selection is 1 black from a total of 6 in the bag.

(c)  7n black beads an@n white beads (for any positive intege), e.g. 7B, 6W or 14B, 12W.

(d)  7m black beads an@m white beads (for any positive integer greater than tha given in

part (c), e.g. 30W and 35 B.

© The Gatsby Charitable Foundation



MEP: Demonstration Project Teacher Support Y9A, P6

6.2 Answers
15 @ 088 (b) .08 @ Time Failed | Still working
3
1@ 3 () 1 At 1000 hours 0.07 0.93
(C) and (d) Ken Colin
l l At 2000 hours 0.57 0.43
(I) } } } } } } } } } :II.

(e) Mandy likes only 2 out of the 5 sweets (or any equivalent comment, e.g. there are 3 sweets
that she does not like).

6.3 The Probability of Two Events
1. (a) RR, RB, RY, BR, BB, BY, YR, YB, YY

. 1 y 1 2
b i — i = iii —
(b) () 3 (if) 3 (iii) 3
2. (@) AA, AB, AC, AD, BA, BB, BC, BD, CA, CB, CC, CD, DA, DB, DC, DD
. 1 ) o1 . 9
b i — i — iil - iv —
() () 6 (if) 6 (iii) 2 (iv) 6
3. (@) First Dice
1l1]2[3]4]6
1212131457
1223457 _ 1 ) 1
Second 2 | 334|568 o O o (ii) S
Dice [ 34456709
45567810 (il 1 (i) 13
6|7]7]8]910]12 36 36
4 @ Blue Spinner
1] 2]3[4]5
1231456
Red | 2 3]4[|5]6]7
Spinnef 3| 4|56 7|8 (b) () 1 (i) 2
4|56 |7]8]09 2 20
7 . 7
1 — v —
(iii) 0 (iv) 0
Dice
5 (@ 112131456
[HTH1]H2]H3[H4|H5[H6 . 1 .
CoN—=T1F1172([T3[T4| 15| 76 ® O 5 O
o1
1 —
(iii) 3

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project Teacher Support Y9A, P6

6.3 Answers
PROBABILITIES
6. (@) 1stToss 2nd Toss
3 Ho 2,3_2
/5/ 55 25
3w 2 9 21
5 ~— 3,2.6 () ) o OI==
T 5 5 25
g H 2.3_6 iy =~ v =
2 5 55725 25 25
5 T 2
5
\ T Z ) Z _ i
5 &5 25
7. (@ P=Prize, N = No Prize
PROBABILITIES
1st Roll 2nd Roll
1 p 1,1 _1
/ 373 9
1 P 2 1
3 T3 1.2_2 @ @ = iy 2
EEEE R OB OB (i)
1 5
= P 2 1 2
£x=-=% i =
2 e 37379 W
3 N 2
3
\ N 2 y g _ i"
3 3 9
8. R = Royal, N = Not Royal
PROBABILITIES
1st Card 2nd Card
2/ R 1%3 ) 1%3 B li69
13
3 1_0 (@) i (b) @
— 13 3 10 30 169 169
1 === ==
13 13 169
3 10 3 30 69 100
—_ —_— —_— T — C — d A
10 13 13713~ 169 © 169 @ T
13 10
£\ 10,10 _100
13 13 169
© The Gatsby Charitable Foundation 4



MEP: Demonstration Project

Teacher Support Y9A, P6

6.3 Answers
9. L = Late, N = Not Late
PROBABILITIES
1st Day 2nd Day
1 1 1 1
_ L _— X — = —
/10/ 10 10 100 1 9
. o (@ — b =
= L 2 100 50
10 10 1. 9_9
N 1 10 100
1% L 9,1 _9 © B
1% N /9 10 10 ~ 100 100
10
\ N 2 ) 2 _ ﬂ
10 10 100
. . PROBABILITIES
10. (a) B = Burnt, N = Not Burnt 1st Slice  2nd Slice
1 g l,1_1
p(at least one slice burnt) =;—1 / o 9 &
. . 1 B 8
(see tree diagram opposite) = N 1. 8 _8
N 9 9 81
1 B 8 1_
3 S22
(b)  p(atleast one dice burnt) =% 5 N )/8 9 9 81
(see tree diagram below) N N 8,8 _64
PROBABILITIES 9 9 81

1st Slice 2nd Slice
1 B 1xl'x
s 99
. 9 N 5)(5)(
L e 18,
9 9 N §
9
\N lxgx
9 9
1 B gx—;x
0 T
1 B e
9 = N 8 l
9 N - X =X
N 9 9
1
= B 8_38
8 ek
9 N 8
9
\N §X§X
9 9

Ol

Ol © | Ol ©lom
|

© oo

54
729

54
729

512
729

© The Gatsby Charitable Foundation 5



MEP: Demonstration Project Teacher Support Y9A, P6

6.3 Answers
1 1 1
11 @ 2 (b) First coin Second coin ©) 4 (d) 2
heads heads
heads tails
12.  (a) % tails heads
1 tails tails
(b) %
1 1
() 36 (d) 6
13. (a) () 0.7x0.7=049 (i) (0.7x0.3)+(0.3x0.7) =042

(b)  p(drivesthrough both sets of lights without stopping) = 0.3 x 0.3 = 0.09,
so the estimated number of times he goes through unstepgeéd x 0.09 = 18.

14 (& 2 or 0.69 or 69% b =2 © =2Lx2
100 57 19 100 100
15. (a) 0.000625 (b) 0.04875 (c) 120
16. FIRST DAY SECOND DAY PROBABILITIES
More than 2. 1_2_16
/ 10 mm 375715 120
2 Rain 2 4 8 _64
2 \ Less thlan or 35715 120
equal to
10 mm Morethanl1 7 1o 7
10mm 3%10*7 " 120
: No rain ! /
3 10 Rain
10
Less than of
\/ \ equalto_xl 3_2
\ 4 10mm 3 10 4 120
3 No rain 1. 3_1_12
1 7 1 7 3 10 10 120
@ =x-—x=-=—
3 10 4 120
2 M /0_20 7 _27_9
b —+ — X — + —=—=—
(b) 3 B 100 30 30 30 10

(c) Because we are not given the probability that it rains in the second day if it rains on the first.
17. (a) (0.6x0.8)+(0.4x 0.55)=0.7 (b) (0.6 x0.2) + (0.4 x 0.55) = 0.34
(c) (0.6x08x0.1)+(0.6x0.2x0.9)+ (0.4 x 0.55x 0.9) = 0.354

(d) (0.6x02x0.1) + (0.4 x 055 x 0.1) + (0.4 x 0.45 x 0.9) = 0.196

© The Gatsby Charitable Foundation 6



MEP: Demonstration Project

6.4

Teacher Support Y9A, P6

Answers

6.4 Theoretical and Experimental Probabilities

1. (@)
2. (@)

(b)

50 head and 50 tails (b) and (c) Pupils' own results, bar charts and comparisons.

. 1 . 1 1
() 2 (if) 5 (iii) 2

2 heads - 25 times; 1 head and 1 tail - 50 times; 2 tails - 25 times

(c) and (d) Pupils' own results and comparisons

3. (@)
(b)
4, (@)

(b)
(©)

(d)

(b)

(€)

(d)

HHH, HHT, HTH, THH, TTH, THT, HTT, TTT
(i) 4 (i) 12 (i) 12

Total 2 3 4 5 6 7 8 9| 10 11} 12

Expected | 1 | 2 | 3| 4| 5| 6| 5| 4| 3| 2| 1

Frequency

Pupils' own results and comparisons

Total 2 3 4 5 6 7 8 9| 10 11} 12

Expected | 4 8 | 12| 16| 20| 24 20 16 12 8 4

Frequency

The results in (c) from 144 throws should be closer to the predictions than the results in (b)
from 72 throws.

Dice
1 2 3 4 5 6
Heads | 2 4 6 8 10| 12

Tails 0 1 2 3 4 5

Coin

Total ol 1| 2| 3| 4| 5| 6| 8| 10 12
Theoretical 1 | 1| 1| 1| 111} 1| 1|1
Probability| 12 | 12 | 6 | 12 | 6 | 12 | 12| 12| 12 | 12
Total Oo| 1| 2| 3| 4| 5| 6| 8| 10 12
Expected | 14| 40| 20| 10| 200 10 10 10 10 10
Frequency,

Pupils' own results and comparisons

© The Gatsby Charitable Foundation 7



MEP: Demonstration Project Teacher Support Y9A, P6

6.4 Answers
6. (a) Shana: greater number of trials leads to better results.

(b) The data does indicate that the dice is biased. If it was unbiased, we would expect to get
frequencies of approximately 130 for each colour. However, the frequencies for red and blue
are well above 130 and the frequencies for green and yellow are well below 130, which is
fairly strong evidence that the dice is biased.

186 _ 93 75 _ 15
c B)=——=——=0.358 (to3d.p. d G)=—=-—=0.144 (to3d.p.
©  P®) = 555 = 260 (to3dp) (@ P(G)= =10 (to3dp)
7 (a) Sue, because she conducted the experiment the greatest number of times.

b -3 _os5
300 100

(©)

Number Results
of throws all different 2 the same  all the same
300 166Z 81
3 3
i.e. about 167 times 125 i.e. about 8 times
(d)  There are insufficient trials for really accurate comparison.

(The pupils' results are close to the theoretical results, i.e. they are within the margin of
experimental error. In this case, it would be impossible to get the theoretical results exactly
because the values are not all integers. Even if they were integers, we would still not expect
to match the predicted results exactly because of experimental variation. The discrepancy
between the predicted and experimental results should close as the experiment is
conducted more often beyond the present 300 times.)

© The Gatsby Charitable Foundation 8



MEP: Demonstration Project Teacher Support Y9A, P7

Practice Book UNIT 7 Transformations Answers

7.1 Shapes

1. (@) Rectangle or square (b)  Trapezium (c) Square, rhombus or kite

2. (@ CandH (b) B,C,Handl

3. Length(cm) Width (cm) Area( cm2) Length(cm) Width (cm) Area( cmz)
1 19 19 9 11 99
2 18 36 9.1 10.9 99.19
3 17 51 9.2 10.8 99.36
4 16 64 9.3 10.7 99.51
5 15 75 9.4 10.6 99.64
6 14 84 9.5 10.5 99.75
7 13 91 9.6 10.4 99.84
8 12 96 9.7 10.3 99.91
9 11 99 9.8 10.2 99.96
10 10 100 9.9 10.1 99.99

10 10 100

The first table gives the integer possibilities, but pupils should be encourged to justify the
correct maximum area by looking at rectangles close in size to a square of side 10 cm, as in the
second table.

The shape that gives the maximum area is a square of side 10 cm.

4, (@)

(b) ()

/ N.B. The answers for parts (b)
and (c) are interchangeable.

5. () and (b) In either order (©
A N <7

(d)  Any suitable combination of 9, 16, 25, 36, ... triangle
to make a larger triangle, e.g.

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project Teacher Support Y9A, P7

7.1 Answers

6. @ " .°" .. (b) A suitable combination of 16, 25, 36, ... square tiles.
In the case illustrated, there are 36 tiles:

(c) Any three square numbers from the list
16, 25, 36, 49, 64, 81, 100, ... excluding
the number of tiles given as the answer
to part (b).

7. (&) There are two possible combinations using the rods 5, 5,Z-aldor 5, 5, 6, anc} + 2.

o9 — o+ o

! ! w !

(c) The possible solution are given in the following table:

Rods Used Rectangle Size
5 5 8+ 3 7+4 5x 11
5 5 8+ 2 7+3 5x 10
5 5 8+ 2 6+4 5x 10
5 5 7+3 6+4 5x 10
5 5 7+ 2 6+3 5x9
8 6+ 2 7 4+ 3 8x 7
8 5+3 7 5+ 2 8x7
8 5+3 6 4+ 2 8x6

(d) The total length of all the rods is 40 cm so the square must have sides of length 10 cm.
There is only one combination here:

5+5 6+4, 7+3and 8+2

© The Gatsby Charitable Foundation 2



MEP: Demonstration Project Teacher Support Y9A, P7

7.2 Answers

7.2 Translations

1. (aand(b)
- / 1\
. \
. X ~
S A\
L (© (7.5). (6.9),(4,6)
. I~
O312345678910111213X

> @ B o B o B e B e i
y
3. (a) and (b) o
°
6 Z
C
IS
=P
1z
N4
~
e
5-4-3-2-9|/A 2 3 45 6 7 8 9 10|x
‘i’% oA
] o
) vt
4, AtoB g@ AtoC @_‘21@ AtoD ﬁg@
0150 0110 0-120
AtoE E—?E AtoF E—?;H Ato G 54 E

5. (a) @2@ b) (11, 4)

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project Teacher Support Y9A, P7

7.2 Answers

060 20

so@ B oo B o Bf

. . b0 060 2g . _
The relationship ISEBEJr E_AE— E—l% i.e. for the top numbers (txemovement), 6 + 6 =12

and for the bottom numbers (thenovement), 3 + (-4) = -1.

7. (a) Parallelogram (b) y
4
(c) Translation by the vect D_llé 3
0 2
y L c
8. (a) - “3-2-0] 1 2 BB B 7 ™GO 10]x
(b) : —; ,
i /Z 3 B
\ »
L
_7—6—5—4—3—2—_9 1 2 3 4 5 6 X
/ "y
© 040
H-s]
o @ [
8
C N
7 N
6 e
4 x
/7 D_4D
o BN 0y A =HoH
: B 20
Ol 12345678 [x - g,
HEEEEEN
02 0
- B4

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project Teacher Support Y9A, P7

7.2 Answers
0. @@

+8

-7

° 030

5 | B

. § (b) AB to DC 5_25

d 1/ \7c
| 0
-2 AD to BC

; -

7.3 Enlargements

1. @)
(d)
2. (@)
(b)
3. (@)
(b)
4,

2 (by 2 (c) 6
1 1
4 (e) 15 () 5

An accurately drawn 2 cm 4 cm rectangle.

Accurately drawn 4 cnx 8 cm, 6 cmx 12.cm, 8 cnx 16 cm and 1 cnx2 cm
rectangles.

An accurately drawn triangle with sides 3 cm, 4 cm and 5.5 cm.

Accurately drawn triangles with sides 6 cm, 8 cm and 11 cm and 9 cm, 12 cm and 16.5 cm.

Scale factor 2

Scale factor%

© The Gatsby Charitable Foundation 5



MEP: Demonstration Project Teacher Support Y9A, P7

7.3 Answers

(b)

B B K R
D = N W

DO M W B g P N P O

D L P B3 4 |5 1|6 |7 (8|9|10/11]12/13 14 15 16 17 18 19 20 21 P2223 [X

<

Scale factar
with ¢entre (0

o R PR
D N W B

N o™

N

N
N

Scale factor
with ¢entre (1,

ol

H N W B g O N O O

1011|1213 14 15 |x

3
=
o
(&)
N
(&)
(o)}
~
[0}
©

© The Gatsby Charitable Foundation 6
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7.3 Answers

7. a) (b)
\ L L
\ 47 - -
\ - L - L -F
\ P + 7 _l-
\ Pl Pl - P
\ ”¢ 7 / -‘/ ”—
o ="
I,// // /”—”’
4 X'===___
R / "~__-:::._____--_-_
7 7 = =
i
4 7|
\ s FARLN
C) L’ I d)
4 ," "' _
Ve 7’ P ’,’
Vs l’ ,’ _l=
7’ ,’ // ,”
-, -t ,/ -
// ,’/ ”‘, ’/ "‘f
rd - i P
Va ,/ _f’ ,, ’¢’
7| » - I Pt
‘.7 P I" -
/,:’f ‘,:,
p A %*
y
8.
—+10
8
6
Scale factor= 3.
4 Centre of enlargementis at (-1, 1).
2
C
0 2 4 6 8 10 12 14 [x

© The Gatsby Charitable Foundation 7



MEP: Demonstration Project Teacher Support Y9A, P7

7.3 Answers

14

12

10

Corners of enlarged trapezium are at (3, —6), (3,9), (9, 6) and (9, 0).
Y,
12

10.

10

" L1/

0 2 4 6 8 | 10 12 14 X

11. (a) The scale factor for heights must be at nibst- 6.5 = 3.692 (to 3 d.p.);

the scale factor for widths must be at mdgt+ 4 = 3,

so the maximum scale factor Jill can use is 3.

© The Gatsby Charitable Foundation 8



MEP: Demonstration Project

7.3

Teacher Support Y9A, P7

Answers

(b)

()

The scale factor for heights must be at mast+ 6.5=0.415 (to 3d.p.);

the scale factor for widths must be at mé&¥ + 4 = 0.675,
so the maximum scale factor Jill can use is 0.415 (to 3 d.p.).

The perimeter= (77 x 6.6) + (2 x 6.6)

33.93451151 cm
33.93cm (to2d.p.)

7.4 Reflections

1. [@ ® (c
/ \\
\\ /
@ - . @ ®
2. (a) (b)
/ \
// \\
©)
(d)

© The Gatsby Charitable Foundation 9



MEP: Demonstration Project Teacher Support Y9A, P7

7.4 Answers
(e) )
3 (a () (@
4 ~ 4
,I \‘ ,I
4 A Y 4
/, N 7’
4 N 4
4 ~ 4
4 ~ 4
4
4. (@) and (b) Reflection in Reflection in
y the linex =8 the linex =11
7
6
5
4
3
2
1
0
D 1 2 B 4 5 |6 |7 [8 ]9 [10|11]12|13 14 15 16 17 18 19 20 X

<

= N w B

[N T R S Y

® O

o

O BB N Wb

© The Gatsby Charitable Foundation 10



MEP: Demonstration Project Teacher Support Y9A, P7

7.4 Answers
y
6. (a) and (b) .
(ii) X=F1| XE8 ()
6
4

N

~—

6 | -4 2|0 2 4 6 ] 10 | 12 14 | 16| [x
2 e
-y
o\
\ i)
IR
-10
—‘12
7. €)) =5 (b) x=9 (c) x=10
(d x=16 e) x=21 () X =14
8 (a) < Y ’
A Y Q 4
A Y 4
A Y d
A Y 6 4
A Y 4
A Y 4
\ 4 7~ d
A Y 4
‘s 'l (b
s\’z (
-8 | -6 | -4 | =2 .2 4 6 8 X
(C '1_2 \‘
l' _4 ‘\
4 A Y
’I 6 \s y= —X
4 A Y

© The Gatsby Charitable Foundation 11



MEP: Demonstration Project Teacher Support Y9A, P7

7.4 Answers
Y,
9 (a) X =6 X =14
(b (c
7
6
5
4
3 A B C
2
1
0
D 1L 2 B8 4 5 ¢ |7 |8 |9 |10(11/12|13;14 15 16 17V 18 19 2P X

10 ’
. A ’
\\ g l 'l
. b4
. a ’
. @ |, 2
A ’
. ’
N 4 ’
A ’
N .’ (€)
N < ’
‘s 'l T
-8 | -6 -4 | =2 N 2 4 6 8 0 |X
* ’ .
’ _2 .
(d) . .
’ A Y
’ | .
’ .
’
’
’
’
’
lyEX
11. () I'L/
/

(d)

© The Gatsby Charitable Foundation 12




MEP: Demonstration Project Teacher Support Y9A, P7

7.4 Answers

12. (a) . (b)

c « « < - .

1
I
|
{
X
|
-—.——-——.—1——.——.—.——.
|
I
j 1 ’
!
|
;

13. (@) x=y (b) 14%

(c) (10, 12) is above the line becauseyitoordinate is greater than ksoordinate.
(d) Anyx-coordinate less than 15, e.g. (13, 15).

(e) Coordinates reversed

® (13, 20)
14. (a) | (b)

|

|

|

|

|

|

I

(c) v (d) N
/ AN
/ AN
S T T N
/ AN
/ AN
/ AN
/ AN

© The Gatsby Charitable Foundation 13
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7.5 Answers

7.5 Rotations

1. @ 2 (b) 4 (c) 1
(d 3 (e) 4 f 6
2. H, I, N, O, S, X, Z (depending on how the letters are printed or written)
y
3.
7
6 Dy xC (a)
f AT B8 |
2
1
—7—6—5—4—3—2—_%‘ 1 2 345 6 [x
_2 A Q(b)
©) & &
% *— — 3 *—
q D" B' C
|
4, y
6
4
2

© The Gatsby Charitable Foundation 14



MEP: Demonstration Project Teacher Support Y9A, P7

7.5 Answers
y
5.
10
9
—
T 7
(a)\\w
s IR NN @ (L6, 28, 47
4 . [\ T
| T VT (0) @-1), (4.-7), 6.-2)
; 1\\\¥ © (5.3), (11,4), (6.5)
1
-8-7-6-5-4-3-2-9P| 1 2 3 4 5 6 7 89 10 11 12 |x
-1 1\
-2
\
—4
s WAC
6 \/
-7
-8
—‘10
6. (@) Rotation througt®0 ° clockwise about the origin (0, 0)
(b) Rotation through80 ° about the origin (0, 0)
(c) Rotation througtB0 ° anticlockwise about the origin (0, 0)
(d) Rotation through80 ° about (8, 0).
7. (@) Rotation througi®0 ° clockwise about (5, 1)
(b) Rotation througi0 ° clockwise about the origin (0, 0)
(c) Rotation through80 ° about the origin (0, 0)
(d) Rotation througte0 ° anticl}c/)ckwise about (0, 1).
8. (a) (b)

(c) Corners of triangle C have
coordinates (- 3, — 3),
(-2,-1),(0,-2)

= N W b g1 N ©

I

oo

I
~

I
()]

i
ol

I
sy

I
w

I
N

|

)

-
N
w
iy
(6]
o
~
[o¢]
x

(@]

S

|
N

m
/
[

(e BN

A
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MEP: Demonstration Project Teacher Support Y9A, P7

7.5 Answers
9. @ (6,7 (b) (1.5,7.5) y
10. Rotation clockwise throug0 ° 8
about the point (2, 1) (as diagram). Z
; /\
. [\
, /
. 2
11. Lines of Symmetry L
O 1 2 3 —8—7—6—5—4—3—2—_13 1234586 7 8][X
Orderof 1 E F ] //>J‘
Rotational 5 B C _4
Symmetry _g
3 D A _
12. (a)
B
A (b) 90° (c) _
// /,
S L’
A

13. (a) Bl Rotate0 ° clockwise and then
rotate 90 ° clockwise again.

B2 Reflect vertical
(b) A2 Rotate90 ° clockwise and then
rotate 90 ° clockwise again.
Bl Reflect vertical and then rota@® ° clockwise.

B2 Rotate90 °clockwise.

© The Gatsby Charitable Foundation 16



MEP: Demonstration Project Teacher Support Y9A, P7

7.6 Answers

7.6 Combining Transformations

y
1. (@)
8
7
6
; N (b) Rotation of1§Q°
3 about the origin.
2
R
-8-7-6-5-4-3-2-P 1 2 3 4 5 6 7 8 |X

—%— -1

* — 4
-5 x—x/
-7
|
y

2. (@
8
7
6 (b) The single
(Zn 5 /‘\7 transformation is a
mage 4 reflection in they-axis.
Mol L
Lt Ba
—8—7—6—5—4—‘3—2—9 12345867 8/|X

_2J(
—3 1ist
4 image

© The Gatsby Charitable Foundation 17



MEP: Demonstration Project Teacher Support Y9A, P7

7.6 Answers
y
3. (@ )
;
6 (b) The single
’\ 5 4‘ transformation is a
N 4 Pl . . _ .
2 \\\ X /// reflection in they-axis.
image
2,
i
—8—7—6—5—4—‘3—2—_13 1 2 3 456 7 8X
1st 2
image // _ 2
,V/ !
y
4. (@), (b)
14
*’13 I 7t (9 Enlargement,
1t / ~ centre (3, 6),
110 / scale factor 2.
A

B N W D 00O N 0O
I
N
N

L/2 4 5 6 7 89 10 11 12 13 14 15 16| X

]
|
LHhCONILo

© The Gatsby Charitable Foundation 18



MEP: Demonstration Project

Teacher Support Y9A, P7

7.6 Answers
y
5.
10
8
(d) 90 ° anticlockwise
6 rotation about the
’(TC)“ A (b) origin.
oA Y
e
-8| -6| -4 -2]0 2 4 6 8
-2
—4
-6
6 (&) For example, y
10,
i
o |/ (b) 180 ° anticlockwise
/ rotation about the
4 will origin.
N
: {/ ~
-8| -6 -4| -2|0 2 4 6 8
4,</ / )
\[ 4
—6
© The Gatsby Charitable Foundation 19



MEP: Demonstration Project

Teacher Support Y9A, P7

7.6 Answers
y
7. (3a) T
7 /
5 VET (b) 180 ° rotation about (4, 5).
1 -3
" XE4
0L 2 BKYI56 B0 [x
8. (@ ’
7 (b) There are many ways of
6 doing this; one of the
S easiest is to reflect the
4 /\ /\ original chevron in the
3 7/ RN 7/ line x = 4 and then to
5 / N\ / . .
< reflect its image in the
t line x =9, as in the
0 1L 2B 456 5~ 0 10 11 12 13 [14 |15 X diagram.
9. a), (b
@. ()
9 ¥
8
(c) Enlargement,
7
R scale factor 3,
_ centre (4, 0).
4
3 ¥ X
2
| l, T K
7{) 1 2 3 4 5 8 9 10 11 12 13 14|15 16
— -2
— -4
— -6
|
© The Gatsby Charitable Foundation 20



MEP: Demonstration Project Teacher Support Y9A, P7

7.6 Answers
y
10. N .
N\ 8 7
N 7 7
N . 6 _ 7
N\ - \ 151’7% f / y /7
A Sf‘x—)/ ’
N\ . 2 _ /7
AN \1 ; 7 | T

-8-7-6-5-4-3-2-8>1 2 3 4 5 6 7 8 X
/I //_L N
-2
4 N\
X/ 7 a N
4 7 N\
-4 : o
at . S Single transformation is a
‘ B > reflection in they-axis.
// _ \\
7 ' \
v _ \|
4 N\
7 ‘ N\

11. There are 5 possible combinations, for any suitable vallke of

. rotate througheo ° anticlockwise aboutk( k -1) then reflect in the linex = k + 2,
e.g. rotated0 ° anticlockwise about (3, 2) then reflect in the lire= 5,

. reflect in the liney = k = 3 then rotate througho ° anticlockwise aboutk( k—1) ,
. rotate througheo ° anticlockwise aboutk( k—5) then reflect in the linegy = k - 3.

. reflect in the line x = k — 2 then rotate throughBo0 ° clockwise aboutk, k—5),

[(K+5 k+5_3D

. reflect in the line y= k - x then rotate through80 ° aboutD ) -

Xx=5

y |
8
. A B
6
5 | I
4 i —
N (32 ||
) (@

T T T X
0 1234F67891011121314
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MEP: Demonstration Project Teacher Support Y9A, P8

Practice Book UNIT 8 Statistical Diagrams Answers

8.1 Data Collection, Extraction and Presentation

1. (@ 14 miles (b) 48 miles (c) 54 miles (d) 114 miles
(e) No: Cambridge to Northampton is 50 miles and Cambridge to Wellingborough is only
44 miles.
2. (@ 870 km (b) 1135km (c) 574 km (d) 577 km
3. (@) 1528 (b) 1540 (c) 1551 (d) 1603 (e) 1709
() Board the 1512 to Shirley arriving at 1526; then board the 1543 to Earlswood, arriving 1551.
4, (@ 1320 (b) 1117 (changing at Weston-super-Mare) (c) 1435
(d) 1244 (e) 1745 (H 1730
5. (a) Height
(cm)
20 // (b)  About 18 cm
0 /// = (c) About5 days
12 )
. 4
e
0 > 4 | B | 8| 10 n2] 14| |16] [18 Day
I-éei I\qt
6. (a) ©W <
S S P Sy —_— e o
A ;
[
. (b) Day 1Mass= 3.65 kg
Day 7 = 3.60 kg
AN
> Day 15 = 4.25 kg
<
0 A 4 3 8 10| 2| [14] [16] Day

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project

Teacher Support Y9A, P8

8.1 Answers
7. a) Heightqg
(a) o160 c
i e e A e 2
an o
LU L~
P
80 <
70
66— %~
50
46
30
20
16
0 1 P B 4 5 6 11 |Age
(years)
(b) Age2 Height= 70cm
Age 10 Height=144 cm
8. Stem| Leaf
0 299
1 1177899
2 2247899
3 1122345889
4 002
9. (@) No. of Children Tally Frequency
0 0
1 11 HH 11
2 A1 H11 N 14
3 1 11 9
4 (N 3
5 Il 2
6 I 1
© The Gatsby Charitable Foundation 2



MEP: Demonstration Project Teacher Support Y9A, P8

8.1 Answers

(b)  Pictogram Showing Number of Children per Family

1 child % % % % % 5 Each symbol% represents 2 families
enicren £ %28 % %%

3 children % % % % 5

4 children % §

5 children %
6 children
(c) Vertical Line Graph Showing Number of Children per Family
No. of
Families
0 1 2 3 4 5 6 NO. of
Children

10. Vertical Line Graph Showing Number of Children Against Amount Spent in Tuckshop

No. of
Child eg

O

-
o)

IS

w

N

[EN

0| 27 28 29 B0 31|32|33| 34/ 35 36 37 38 39 40 41 42 A3 |44|45|46 47 48 49 50
Amount Spent
in Tuckshop
(in pence)

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project Teacher Support Y9A, P8

8.1 Answers
No. of
Cars
16
4
2
o] F p B C M Fi | Ro| Re| [V [Make
of Car
12. (a) 60 (b) 45 (c) About 25
(d) and (e)

Each symbol in the pictogram represents 10.

Sandwiches =— =— =—=

Ice Creams @

Hot Drinks @ @ @ @
Cold Drinks £

Tuesday

(H  Since more ice creams and cold drinks were bought on Monday than on Tuesday, it is likely
that Tuesday was a colder day than Monday.

13. (a) () 0915 (i) 45 minutes (b) 0930 (c) £11.00
14. (a) Size of Trainers Tally Total Sold During Week
4 —+HH 5
5 T 6
6 T 5 (b) Size7
! AT 8 (c) Count up number sold of
8 111 3 sizes 4, 5, 6 and compare with
9 ¥ ) number sold of sizes 7, 8, 9.

© The Gatsby Charitable Foundation 4



MEP: Demonstration Project

Teacher Support Y9A, P8

8.1 Answers
15. (a) 318 miles (b) 380 miles Liverpool
(d)  Plymouth and Liverpool (e) Edinburgh (f)  London
(9) From To Distancémiles)
Edinburgh] Newcastle 107
Newcastleg  London 280
16. (a) Add up the bar heights from the first diagratf:+ 8 + 6 + 5+ 1 = 30 days
(b) Sue was right. There are 5 days with 15 to 20 mm of rainfall, so these 5 days produce more
than 75 mm of rainfall, which makes all the other suggestions wrong.
(c) Sudiis wrong because the horizontal axis does not record the days of the month, merely the
amount of rainfall, so you cannot tell which days in the month produced the high rainfall.
17. (@) () 20 (i) 40%
(b)  Angles in pie chart:
36°, 144° and 180°
8.2 Statistical Measures
. 40 .1
1. (@) Mode= 1 day (b) Median= 1 day (©) Mean= 0 = 15 days
(d) Range6-0=6 days
. .. . 3+3
2. (@ () Mode= 4 people (i) Mediare 5 = 3 people
N 106 13
i) Mean=—=3=—=342 (to 2d.p.
(ii) 31 o3 ( p.)
(b) Mode — takes no account of daily variations.
3. (&8 Amount spent most often.
b
(b) Time Total Number
of People Who
Amount of 5p.m.to 6 p.m. to 7p.m.to  Spent Each
Money Spent 6 p.m. 7 p.m. 8 p.m Amount
Under 50p 11 [ 7
50p to 99p 11 I [ 10
£1.00 to £1.49 I I 4
Over £1.49 [ 3
© The Gatsby Charitable Foundation 5



MEP: Demonstration Project Teacher Support Y9A, P8

8.2 Answers
(c) Yes, Lenisright —'50p to 99p' is the modal class for the way he has grouped the data.
(d) Smaller amounts spent earlier in the evening. Maybe older people with more money
to spend attend later in the evening, etc.
4 (@) September (b)  May, June, October, November, December
(c) January, February, December
5 (@) ClassesQ,RandT (b) BandD
(c) 100
80
% 60
of
Puplls40
20
"0 1 2 3 4 5 6 7 8 9 10 11
Score
6 (@) Cannot tell — graph shows only the total number of lengths swum by each year group, not
how many pupils swam them.
(b) Mean= 150 +210+230 + 170 + 70 = 830 =10.375 lengths/pupil
80 80
() Number of lengths Class Midpoint Frequency Frequerdylidpoint
1to5 3 12 36
6to 10 8 33 264
11 to 15 13 27 351
16 to 20 18 6 108
21to 25 23 2 46
Totals 80 805
Mean = % =10.0625 lengths
(d) Jack’s graph uses middle values from grouped data (only approximate) whereas Lara's graph
is accurate because it uses actual totals of lengths swum by year groups.
7 (@) 0.8 or 80% (b) 0.6 or 60%

©)

Mean waiting time= % = 2.74 minutes

(See table at top of following page)

© The Gatsby Charitable Foundation 6



MEP: Demonstration Project Teacher Support Y9A, P8

8.2 Answers
Waiting Time Mid-point Number of
(minutes) of bar(x) Customergf) (fX)
0- 0.5 6 3
1- 15 14 21
2- 25 40 100
3- 3.5 30 105
4-5 4.5 10 45
Totals 100 274

(d) For example, record waiting times of customeialatheck-outs.

Number Mid-point Number of
of Nuts of Bar(x) Packetq) fx
4-6 5 26 130
7-9 8 33 264
10 -12 11 20 220
13-15 14 15 210
16 - 18 17 6 102
Totals 100 926
926

Mean number of nuts in a packet—o =9.26
(b) 12 packs

(c) Ranges cannot be worked out exactly as the original raw data has been grouped. However,
the range for nuts could only be as highld&s- 4 = 14, whilst the range for raisins could be
as high as30 — 6 = 24 but only as low as26 — 10 = 16. This shows that the chart for
raisins (chart B) exhibits the greater range.
59 6 23 138
(d) =

== = 0.59 (or 59%) (e) — x =2 =_="_=0,0138 (or 1.38%)
100 100 ~ 100 ~ 10000

y

[EN
N

8.3 Plotting Scatter Diagrams

1. (@ A b) A
c) B d cC

N
D

(2]

2. (@) See diagram opposite

D

(b) Weak/moderate positive correlation

IS

3. (a) Scatter graph

N

(b)  Any correlation is entirely coincidental!

© The Gatsby Charitable Foundation 7



MEP: Demonstration Project

Teacher Support Y9A, P8

8.3 Answers
4. a Fue!
( ) (litres)
8
6 X
X
A
0 50 100 150 200 250 300 Distantce(km)
(b)  Strong negative correlation
5 (@) Positive correlation for children of a restricted age range (e.g. 5 to 13) but no correlation if
you include older teenagers.
(b)  No correlation
(c) Possibly strong positive correlation in a single, smallish geographical area. For wider areas
with greater mix of housing, little or no correlation.
(d) Positive correlation
6. (a) English Test
M:u'r\
16 x
16
14 (b)  No correlation
10
o X
;' N
2 X
Ol 2 4 6 B 10 12 14 |16 |18|28cience| Test
Mark
7 @) Exfensio
8 (b) Perfect positive
_ correlation
0 50 100 150 ?00 Mass
{gms)
© The Gatsby Charitable Foundation 8



MEP: Demonstration Project

Teacher Support Y9A, P8

8.3 Answers
8. ()  opaiee
X
06 L
0 1 7 B 5 7 9 No. |of Tomatoes| Picked
(b) Positive correlation
9 (@) Meanscore= 60 [0 total score = 3 x 60 =180
O scorein GameC =180 — 62 — 53=65;
so he needs to score at least 65 in Game C.
(b)
Imran's Scores 30 40 50
Nia's Scores 35 40 45
(c) Game A and Game B — positive relationship
Game A and Game C — no relationship
(d) Game B and Game C — no relationship

8.4 Lines of Best Fit

1. (a) and (b) y

()

N

1
1z

o

y=4

© The Gatsby Charitable Foundation



MEP: Demonstration Project Teacher Support Y9A, P8

8.4 Answers

2. @) Scien

N,

X |
X%

\\x

N\

/

10
1U y

o
=
St—1—-—

0

N
o

80 40 50 60

~

80 90 |10Maths

(b) (i) About69 (i) About 38

3. (a) Fue

(litres

H—

D
Py

©w
D

®

(0]
D

~
D

D

D
R
XN

(o1
D
X

N
D

w
D

Y]
D

[N
D

0 50 100 150 200 250 30 350 Journey

(c) About 55 litres

© The Gatsby Charitable Foundation 10



MEP: Demonstration Project Teacher Support Y9A, P8

8.4 Answers

Length
4 m

N

H
H
N

[N
D

NI

(o]

b

A

X
R ]
|~
3
t
0 50 100 150 200 P50 30 350 Mass
(gms)
(& About4.8 cm (b) About10.1cm
5. (a) .
||ci;ht
(cm) X
X
7
6
X
° /
/x
/| X

4 /x

N “

g

0 1 7 3 ‘4 5 6 7 8 9| [10| [Shoe Size

(b) About 160 cm (c) About9.5

© The Gatsby Charitable Foundation 11



MEP: Demonstration Project Teacher Support Y9A, P8

8.4 Answers

(£)

[e]
D
[en]
D

-
D
D
fan)

@D
D
D
D

a

jen)

g
/

=)
g
/

w
=)
o
/

N
D
D
D

o
D
D
D

0 1 2 3 4 5 6 7 8 9| 10 | 11 12
Age(years)

(b)  About £7000 and £2500

7.
Temp 1
(C)—24
22 —==r
20 — I
18 e .
A S i |
14 /x//x/ ¥
12 |
[ oy I
10 ] ;
Envy (/
" :
¥
2 I
) !
0 D 4 6 8 10| 12| 4| 16| [18 20 | 22 | 24
ime(mins)
(@ Aboutl6.5°C eight
(b)  About 24.5 minutes tem
8. See scatter plot and line of
best fit opposite. 0
(& About4.9cm g
(b)  About 8.5 weeks Pee:
U_ B _<._-.-_- /
4 X
P
o | X
¥~
0 L 2 3 4 5 6 7 8 | Time(weeks)
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MEP: Demonstration Project Teacher Support Y9A, P8

8.4 Answers
9. (&) The taller the horse, the greater its mass. (b)  Approximately 590 kg
(c) Approximately 167 cm
(d)  Scatter diagram showing evidence of positive 110
correlation but with all the points above the 100 !
line y=x, e.g.scatter diagram opposite Length of
Back Leg
(cm) 90

10. (a) Fewer hours worked — more time spent
watching television. 80

(b)  Minor increase in hours slept for increased working time. ,,

(c) No relationship between weekly travelling distance
and hours worked. 70 80 90 100 110

(d) Line of best fit — about 23 hours Length of Front Legcm)

8.5 Equation of the Line of Best Fit

1. (@ y=04x+3 (b) y=01x+52 (c) y=-02x+6
2. (@) L
P
=
p-
7 //,
U /S//
//

100 200 300 400 X
(b) L=0004x+6
(c) When x=250, L=7; whenx =500, L =8

The first estimate should be reliable, because it has been produced by interpolation, since

x = 250 is within the range of the original data. The second estimate may not be as reliable,

because it has been produced by extrapolation, sinees00 is outside the range of the
original data.

© The Gatsby Charitable Foundation 13



MEP: Demonstration Project Teacher Support Y9A, P8

8.5 Answers

o]

D

n

N

X
0 10 20 30 40 50 60 70 80 90 |100 | 110 | 120 | 1BOremperature

[(®)
(b) H=099x + 0.6 (c) T=60°C; H=60cm. More reliable Fwithin range of
results.
T=120°C; H= 118 cm
4. From sect_ion 8.4, Exercises 1-8, _ Question 1 Line of Best Fit
(the equations given here are approximate)
1 y=3x+4
2 y = 0.95x + 0.22
3 y=03x-6
4 y = 0.02x +5
5 = 6x +115
6 y = —550x + 9500
7 y = 06x+8
8 y=x+14
5. (b)
(Pois [
8 " / (&) The driver has not
_ recorded the times
' )4 precisely, he has given
6 ‘// them correct to the
// nearest quarter of an
> e hour.
4 / Also, it would be more
R straightforward if the
° ) hours were recorded as
5 // decimals and distances
// to the nearest 5 miles.
L ,//
(c) T=0241L
0 1p0 200 300 400

Length of Journey, (miles)

© The Gatsby Charitable Foundation 14



MEP: Demonstration Project Teacher Support Y9A, P8

8.5 Answers

Temperature
6. (a) °MP7

()

100
100 —

\ ]
A

0 1 2 8 4 5 6 7 8 9] 10

—

me, t
(mins)

Line of best fit has equatiod = 6.7t + 18.
(b)  After 11 minutes, temperature would be approximadlyC.

(c) Itwould be wise not to use the line of best fit to predict temperatures for later times than
11 minutes because it is beyond the range of the original data and, as the answer to part (c)
shows, we are getting close to the boiling point of water, when the experimental conditions

will change.
7. Petral, B /
(gallons >}/
10 //
9
—_— e — — —Q--—-—-7( X
8 X
//
7 ///
6
4
5 //
/
4 ///
3 /
/
2 //
/
1 /
0 100 200 300 400 | Journey Length,

(mifes)
Line of best fit has equatior® = 0.03L.
Approximately 8.4 gallons of petrol are needed for a journey of 280 miles.

© The Gatsby Charitable Foundation 15



MEP: Demonstration Project Teacher Support Y9A, P8

8.5 Answers
8. (@) No. of Triplets
or Higher Orde S I 172 A N N i . ——d
Births per /]
100 000 pfthe /
Population 1¢ //
M /
90 /
/
80 //
/

b Fa //

[AY) /

60

560 /

/|
40 /&/
74
30 >4 /“(
//
20
/%
D,
0/
7
1980 1990 2000 201( 2020 Year, Y

(b) Line of best fit has equatiom = 2.7Y — 5344, when'Y is the year date.
(c) The number of triplets and higher order births per 100 000 of the population in 2020 will be
approximately 110.

This figure is likely to be extremely unreliable because we are extrapolating well beyond the
original range of years into the future.

© The Gatsby Charitable Foundation 16



MEP: Demonstration Project

Practice Book UNIT 9 Area,

Teacher Support Y9B, P9

Perimeter and VolumAnswers

9.1 2-D Shapes

1. (@) Rectangle (b) Rhombus (c) Kite (d) Isosceles triangle
(e) (Isosceles) trapezium ()  Egquilateral triangle
|
2. (a) (b) 1 (©) l (d)
1 1
| |
e e Al - =- T —— -
VERLEEN |
| |
| |
| |
| |
3. @ O by 2
4, @ True (b)  True (c) False (unless the rectangle is a square)
(d) False (e) True
5. @ 2 (b) 4 (c) 1 (dy 3 e 1
6. Isosceles triangle
7. (a) m (b) /
|
|
|
|
|
8. 45°
9. (a) ‘ ) 1
|
|
|
|
|
10. (a) | (b) 8
11. Length
Rectangle A 3 5
" B 6 8
C 12 14
D 24 26
© The Gatsby Charitable Foundation 1



MEP: Demonstration Project Teacher Support Y9B, P9

9.2 Answers
9.2 Area of Special Shapes
1. (a) 45m? (b) 7.5cm? (c) 39m? (d) 12.4cm?
2. (a 113m? (b) 31l4cm? (c) 63.6cm?
3. (a) 44cm? (b) 66cm? (c) 36m? (d) 55cm?
4, (a) 1410cm? (by 77.0mm?
5. 33.5lcm?
6. (a) 89.1m? (b) 35.2cm? (c) 208 mm? (d) 89.6cm?
7. 598.94mm?
8. 28.lcm?
9. 91 mm
10. 122.2cm?
11. (@ 25cm (b) 10cm
(c) Any set of values for whicha > b and(a + b) xh=20, eg.h=2, a=6 b=4
(d 4x+2=10x-10 4x+3=10x0 3=6x0 x=05
Length=4x+2=4x05+2=4cm
Width =%-E—25cm
12. (a) Areafirst semicircle =mx(3a)?+2=45ma’
Area second semicircles 17 x (2a)>+2 = 2mra’®
Area third semicircle =mx (a)?+2=0.5ma’”
Total area = first semicircle + second semicircle- third semicircle
=45ma’+2ma®- 05ma’=6ma’
(b) 6ma’=12 Da2=2 Oa= E
T \r
13.  (Height of triangle) *= 25— 72 = 625 - 49 = 576

0 height of triangle = /576 = 24 cm

0 areaof triangle = 7 x 24 + 2 = 84 cm?

© The Gatsby Charitable Foundation 2



MEP: Demonstration Project Teacher Support Y9B, P9

9.2 Answers

14. (a) Areaof one triangle 5 x 4 + 2 =10 cm?
0 area of hexagon = 6 x 10 = 60 cm?
(b)  Volume of box= area of cross-section x length = 60 x 10 = 600 cm ®
O volume of coffee = 80% of 600 cm = 0.8 x 600 = 480 cm ®
[ mass of coffee = 0.5 x 480 = 240 grams
(c) The cost of 100 grams= £2.19 + 227 x 100

=0.964757709 = £0.96 (to the nearest penny)

9.3 Perimeter of Special Shapes

1. (@ 37.7m (b) 47.1cm (c) 50.3mm

2. (@) 24cm (b) 27 cm () 29cm (d) 18cm

3. 46.3 cm

4, (@ 50.27 cm (b) 28.57cm

5. (a) 28.6cm (b) 20.3cm (c) 614m (d) 45.7cm

6. (& 34cm (b) 30cm

7. 24 m
8. 30.28 m
9. 89.1 cm
10. 7.2cm
11. (@ p=3a (b) p=3b+2c
(c) p=2d+7 (d p=4e+4f +8

12. (a) 22cm

(b)  The diagram opposite shows the 4 possible
arrangements, ignoring rotations and reflections,
with perimeter 18 or 20 cm.

(c) The arrangement of the tiles is more compact than the
original design, with the tiles sharing as many
common sides as possible.

© The Gatsby Charitable Foundation 3
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9.3 Answers

(d)  The diagram opposite shows 4 of the possible
arrangements, ignoring rotations and reflections,
that have perimeter 30 cm.

(e) The arrangement of the tiles is designed to be as spread
out as possible, with the tiles sharing as few common
sides as possible.

13. (a) Distance moved= wheel circumference = 11 x 60
=188.4955592 cm = 188.5 cm (to one decimal place)

(b)  Wheel circumference= 11 x 52 = 163.362818 cm
Number of turns = 950 + 163.362818 = 5.815276767
=5.82 turns (to 3s.f.) or 5completeturns

14. (a) Area=mx15°=706.8583471cm?*=707 cm? (to3sf.)
(b) Radius=120 + (2 x ) = 19.09859317 cm = 19.1cm (to 3 sf.)

9.4 Surface Area and Volume of 3-D Shapes

1. (@ Volume =96 cm? Surface area= 152 cm 2
(b) Volume = 140 m? Surface area= 166 m?
2. (a) Volume = 1610cm? Surface area= 804 cm?
(b) Volume =503 cm? Surface area= 352 cm?
3. (@ Volume=105cm? (b) Volume =36m?
4. Volume = 15m? Surface area= 63 m?

5. Volume = 125.15cm?*
6.  Total volume = 1.102654825m°% = 1.1 m?® (to 2 significant figures)

7. (@) Volume = 625077 = 19634.95409 cm = 19600 cm* (to 3 s.f.)
(b)  Total surface area= 275077 = 8639.379797 cm * = 8640 cm? (to 3 s.f)

8. (a) Volume = 300 + 62.577 = 496.3495409 cm ® = 496 cm* (to the nearest cm 3)

(b)  Total surface area= 250 + 56.257T = 426.7145868 cm % = 427 cm? (to the nearest cm 2)
9. (a 12mm (b) 516nm?
10. (a) Heightllcm

(b)  Volume= 39677 = 1244.070691cm ° = 1244 cm 3 (to the nearest cm3)

© The Gatsby Charitable Foundation 4
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9.4 Answers
1. @ @) 12 (i) 10 (i) 16 (iv) 30
(b) 24
12. (a) 300cm?® (b) 360cm? (c) 12 pots
13. (a) 62+8?=36+64=100=107%, soanglex °® must be a right angle by Pythagoras'

Theorem.

(b)  Area of cross-sectiorr % x base x height = % x 6 x 8=24cm?

0 volume of prism = area of cross-section x length = 24 x 7 =168 cm®

(c) Prism A Prism B
height 5cm 3cm
volume | 200cm?® 120 cm?

14. (a) 175cm?

(b) Length of label=134 + 5 =26.8 cm
0 distance around tin = 26.8 —1 = 25.8 cm

(c) Volume = mr ?h = rx 32 x 4 = 3677 = 113.0973355 cm ®
=113cm® (to 3sf.)

© The Gatsby Charitable Foundation 5
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Practice Book UNIT 10 Sequences Answers

10.1 Constant Differences

1. (a) 17, 20, 23 (b) 54, 63, 72 (c) 18, 19, 20 (d) 47, 55, 63
2. (a) 90, 88, 86 () 5, 2 -1 (c) 23, 18, 13 d -3, -7 -11
3. (a) 4, 10, 16, 22, 28 () 6

4. (a) 10, 18, 26, 34, 42 (b) 8 (c) 50, 58, 66

5. (a) 4, 11, 18, 25 () 7

(c) The first difference 7 is the multiple oin the formulau ,= 7n- 3.

6. (a) 11, 20, 29, 38

(b)  The first difference 9 is the multiple oin the formulau,=9n + 2.

7. @ 1 (b) 4, 15, 26, 37 (c) 103

8. (&) 78, 74, 70, 66, 62 (b)y -4
(c) The first difference — 4 is the multiple oin the formulau,=82 - 4n.
d 2

9. (@ 795 (b) 272 () 622 (d) 710

10. (@) BandC (b) D (cp B d C

11. (@) -3and13 The numbers on this line go up in steps of 4.

(b)y 7.9, 8.0, 81 The numbers on this line go up in steps of 0.1.

12. (a) 3N represents the number of grey tiles in pattern N.

(b) 1 black and 36 grey tiles (c) Pattern 20 (d)  number of titet + 6N
(e) Any suitable pattern with first three diagrams having 5, 9 and 13 tiles,
e.g. B . = =
I:Ej 1 [] I [ 1] S‘; :H: :H:
& = - -
13. (a) 4 (b) 24 (c) 36 (d) 10

10.2 Finding the Formula for a Linear Sequence

1. @ 4 (b) u,=4n+3

2. @ u,=4n+2 (b) u,=2n+9 () u,=7n+2
(d u,=22n+12 (&) u,=9n+13

3. (@) 16 (b) 5 () u,=5n-4

© The Gatsby Charitable Foundation 1
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10.2 Answers
4 @ u,=3n-2 (b) u,=4n-2 () u,=9n-5
(d u,=10n-5 (e) u,=19n-18
5 @ -2 (b) u,=20-2n
6. @ u,=22-3n (b) u,=104-4n (¢) u,=48-7n
(d u,=82-16n e u,=99-9n
7 @ -2 (b) u,=-2n
8 @ wu,=5-5n (b) u,=2n-20 () u,=-2-3n
(d u,=15-7n (e) u,=4n-11
9 (@ wu,=31ln-11 (b) 20, 51, 82, 113, 144
10. (@ wu,=11n-6 (b) 5, 16, 27, 38, 49
11. (a) pattern number numbergieytiles | number ofvhitetiles
5 6 10
16 17 32
(b) pattern number number gfeytiles | number ofvhitetiles
n n+1 2n
(c) Total number of tiles= (n+1) + 2n=3n+1
(d)  The number of grey tiles follows the sequence 4, 6, 8, 10, ... with constant first

difference 2, andth term 2n + 2. The number of white tiles follows the sequence
5, 8, 11, 14 ... with constant first difference 3, atfdterm 3n + 2.

O total number of tiles= number of grey tiles + number of whitetiles
=(2n+2)+(3n+2)=5n+4

10.3 Second Differences and Quadratic Sequences

1. €))

2. @
(©)

3. @)
4. €)
(©)
5. €))
(©)

4,9, 16, 25, 36, 49 (b)  The second differences are all 2. (c) 64, 81

16 (b) 6, 29, 68, 123, 194
The second differences are all 16, as expected.

The second differences are all 2. (bu,=n%*+5
u,=2n°-1 (b) u,=4n%+2

u,=5n?-10 (d u,=3n%-2

The second differences are all 4. () 0,1, 2 3,4,5
Simpler sequence=n -1 (d u,=2n’+n-1

© The Gatsby Charitable Foundation 2
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10.3 Answers
6. (&) The second differences are all 8. (bu,=4n -n+3
7. (@ u,=4n’+2n-3 (b) u,=3n%+4n-2
(¢ u,=4n’+2n+3 (d u,=5n?+n-10
8. (@) The second differences are all — 4. (by,=-2n?+n+10

(c) 20th terme —2 x 20%+20 + 10 = —800 + 30 =— 770
9. u,=-n?+7n

10. (a) The first differences are 7, 19, 37, 61, 91.
The second differences are 12, 18, 24, 30.
The third differences are all 6.

(b) u,=n%+5

11. (a) 4 black tiles and 64 grey tiles (b) 4 black tiles and 256 grey tiles
(c) 4 black tiles and®? grey tiles (d T=P2?+4

10.4 Special Sequences

1. (a) 29, 47, 76 (b) 57, 92, 149 ol L 8
7' 20' 23
(d) 1215, 3645 10935
2. (@ 0336 9 15 (b) 3, 4 11, 26, 63, 152

(c) 6, 10, 24, 62, 162, 424 @d 1,2 2 4, 8, 32

3. (a) 1024, 4096, 16 384 (b) u,=4"" or un:%x4”

n

4. (@ u,=3x5" (b) u=3”‘1orun=%><3”

€ u,=2x10" d) u =4x7"t orgxw
6n-5
5. (@ wu,=6n-5 (b) u,=8n-6 (c) u”:8n—6
n 2n-1 9n -4
6. a u,= b u,= C u.=
(@ u, 3 (b) T 8n_5 () " et o
6n -5
d u,=——7F
@ " 5x2"
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10.4

Answers
7. @ u,= 3n 10th term = 0_10
4n-1 39 13
(b) un=5n_4 10thterm=@=§
3n+2 32 16
8 (@) .
n u, u, to 3 decimal places
1 1 1.000
5 1% 1.667
10 12 1.818
11
50 12 1.961
51
100 12 1.980
101
500 149 1.996
501
1000 199 1.998
1001
2000 1199 1.999
2001
(b) Asnbecomes larger and larger, gets closer and closer to 2.
° (@ n u, to 3 decimal placeb
1 4.000 As n becomes larger and larger, gets
5 4.800 closer and closer to 5.
10 4.900
50 4.980
100 4.990
500 4.998
1000 4.999
2000 5.000
(b) n u, to 3 decimal places
1 7.000 As n becomes larger and larger, gets
5 6.200 closer and closer to 6.
10 6.100
50 6.020
100 6.010
500 6.002
1000 6.001
2000 6.001
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10.4 Answers
© n u, to 3 decimal places
1 2.000 As n becomes larger and larger,, gets
5 2667 closer and closer to 3.
10 2.818
50 2.961
100 2.980
500 2.996
1000 2.998
2000 2.999
(d) n u, to 3 decimal places
1 1.000 As n becomes larger and larger,, gets
> 0.600 closer and closer t&
10 0.550 2
50 0.510
100 0.505
500 0.501
1000 0.501
2000 0.500
10. (@) u, - 4 asn increases (b) u, - 7 asn increases
(¢) u, - 05 asn increases (d) u, - 2 asn increases
11. (a) Multiply by 2 each time.
(b)  For example,
1-5-9-13-17 +4 each time
1-5- 25125 625 x5 each time
15513529 61 x2 + 3 each time
(There arananyalternatives.)
n 2 3 4
12. a u, = b Graph 2 c) —,—,— d Graph 1
@ u, TV (b) p (c) 510’ 17 (d) p
© The Gatsby Charitable Foundation 5
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Practice Book UNIT 11 Algebraic Manipulation Answers
11.1 Equations, Formulae and Identities
1. @ x=3 (b) x=13 (c) x=6 (d x=5 (e) x=12
H x=14 (99 x=15 (h)y x=6 0) x =36
2. (@ x=5 (b) x=6 (c) x=2 (d x=7 (e) x=9
() Xx=4 (99 x=2 (hy x=77 0] X =16 ()] x=-1
k) x= —2% ) x=-20
3. @ C=25 by C=20 (¢ €C=70
4, @ v=23 (b) v=72 (c) v=118 (d v=-44
5. @ A=42 (b) A=78 (c) A=96 (d A=234
6. (@ 115 (b) 43 (c) 345 (dy 15 (e) -12
(fH 92.25 (99 40 (h) 30 @i 57
7. @ y=7 (b) x=7 (c) x=325
8. @ m=9 (b) x=2 (c) z=15
9. @ F=212 (b) F =140 (c) F=32
10. AandD
11. (@) n+2 (b) n-1 (c) 2n
(d)  No, Jacob is not holding the same number of cubes in each hand.
2n-1=n+ (n - 1), so he has one more cube in the hand ®ith- 1 than in the hand
with 2(n - 1).
12. (@ n+5 by t-2 (¢ B,DandE
13. (@ m+2n+p
(b) 4h-1 8u
2h -1 2h 3t +6u 2u -3t
h-1 h h 3t + 4u 2u -3t
(c)  The top brick contain®2h + 2j + 2k =2(h + j + k) -
which, being a double, is bound to be an even number 2h+2j+2K
ash, jandk are integers. 2h+ j j +2k
2h j 2k
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11.2 Answers
11.2 Simplifying Expressions
1. (a) 6a+b (b) 10b + 5¢ (c) 3a+7b (d) 6p+14q
(e) 14x+5y ) 1lx+6y+7z (g 13x-12y (h) 3y+16z
2. (@) 2x*+7x (b) 2y*+7y (c) 4a’-a (d) -3x?+15x
3. (&) 3x+18 (b) 4x+8 (c) 3x-3
(d 8x+20 (e) 18x-30 (H 14x-35
(99 24-12x (h) 24 -40x 0] 45x + 90
4 (@) 6x+22 (b) 7x-24 (c) 10x+31
(d 39x-10 (e) 4x-20 "  3x
5. (a) x?+3x (b) 6x%*+x (c) 3x%-2x
(d) 8x-2x2 (e) 12x?%+ 24x (f)  15x2-35x
(g) 11x?-33x (h) 28x +42x2 () 24x-12x2
6. (a) x?+7x+12 (b) x%+6x+8 (c) x2+6x+5
(d x?+5x-6 (e) x?-2x-8 (fl x?-x-6
(9 x?-9x+20 (hy x?-5x+6 () x2?-16x+63
7. (@ 2x%+9x+10 (b) 2x?+14x +16 (c) 7x+18
(d -2x+23
8. (a) 6x%+7x+2 (b) 8x2?-10x-7 (c) 6x%-14x-40
(d) 12x%-17x-40 (e) 24x*-18x-6 (f) 18x*-57x+35
9 (@) 27x%+11x + 28 (b) 14x%+23x+3 (c) -10x+30
10. (a) x?+2x+1 (b) x%-4x+4 (c) x*+6x+9
(d) x2+10x+25 (e) x?-14x+49 () x?-16x + 64
(9) x2+20x+100 (h)y x?-24x+144 () x?+8x+16
() 4x?+12x+9 (k) 16x%-56x + 49 ()  9x?+12x+4
(m) 16x2+8x+1 (n) 25x%-20x+4 (0) 36x%-48x+16
1. (a) x%-1 (b) x?-9 (c) x?-49 (d x?-81
(e) x?-144 H 4x*-1 (g0 9x%-4 (h)y 16x2-49
12. (a) x3+3x%+3x+1 (b) 8x3*+12x%+6x+1 (c) x3-15x%+75x-125
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11.2 Answers
13. (@) (b) (© and
n+2 n? n+n 2n
(d) or etc.
5n n+n+n+n+n
14. (a) (i) Area of rectangle A 100 cm?
Area of rectangle B= 80 cm 2
Area of rectangle G- 40 cm 2
Area of rectangle D= 32 cm?
(i) Total area= 252 cm? (i) 252
(b) () Areaofrectangle En?cm?
Area of rectangle E 3n cm?
Area of rectangle G= 2n cm?
Area of rectangle H= 6 cm?
(i) n?+5n+6
15. (a) 9x-14 (b) x?+5x+6
(c) x?+3x-4 (d x%?-4x+4
16. (a) n?-1 (b) 82
(© first number in rom n?-2n+2
second number in row n?-2n+3
(d) centre number in row n?-n+1
centre numberinrom +1| (n+1)?=(n+1)+1
(e) (n+nhﬂn+g+1=0¥+2n+@—(n+n+1

n?+2n+1-n-1+1

n2+n+1
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11.3 Answers

11.3 Factorising

1. (@ 2(2x-1) (b) 6(x-2) () 5(x-4)
d) 4(x+8) (e) 2(3x-4) f  4(2-3x)
@ 7(3x-2) (h)  5(3x +4) () 10(3-x)

2. (@ x(x+4) ()  x(x-3) € x(4-x)
d) 2x(3x +4) (e) 3x(3x+5) H  7x(x-3)
(@ 7x(4-5x) (hy 2x(3x-7) ()  x(5x-3)

3. (@ x*(x+1 (b) x?*(2-x) ) 2x*(2x-1)
(d)  4x*(2x+1) (e) 4x?(4-9x) (fH  2x*(2x+11)
(@ 2x7(8-3x) (hy 7x*(2x+73) (i) 7x*(4x-7)

4. (@ x°-25 (b) (x+5)(x-5)
© @O (x+7(x-7 iy (x+8)(x-8) (i) (x +10)(x - 10)

(iv) (x+a)(x-a) (v)  (x+2b)(x - 2b)

5 (@ (x+3)(x+4) b) (x+1(x+7) € (x+2)(x+9)
d (x+3)(x+9) (e) (x+7)(x+10) H  (x+2)(x+4)
@ (x+2)(x+14) (hy (x+7)(x+11 i) (x+7)(x+9)

6. (@ (x+2)(x-13 () (x+5)(x-4) € (x+3)(x-4)
d (x-4)(x-9 e) (x-2)(x-9) ®  (x+7)(x-6)
@ (x+15)(x-2) (hy (x-8)(x-9) M (x+9)(x-17

7. a=x-5

8. a=x+5

9. h=x+5

10. a=10
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11.4 Answers

11.4 Using Formulae

1. (@) 4 (b) 11 ) 14 d) 29
(e) -6 (f 37 (@ O (h)y 2
() 14 () -24 K) - 44 o -4

2. (@ p=x+(x+Y)+(x+2)+(x+2)=4x+5 (b) p=61 (c) x=17
3. (@ p=x+(2x+1+x+(2x+1)=6x+2 (b) p=44 () x=30

4. (@ p=(x+9) +(x+12)+(x+9) +(x+12) =4x +42

(b) p=78 (c) x=19
5. (@ Area %nr 2. perimeter= rrr +2r (b) Area=39.27cm?; perimeter 25.71cm
© r=—29 _—778em @ r=/2218 _339em
(m+2) s
6. (@ C=50m+180 (b) £3.30 () 8.4 miles

7. (@ Amount made= 0.4x —50 (b) He makes a profit of £30.
(c) He makes aloss of £10. (d) 375

8. (@ M=W=+22 () W=M-22 () M=15 (d) W=-25

9. @ p=17 (b) C=17x+20 (c) 4% hours

10. (a) Areaof left hand shape= (x +1) x (x +10) + 1 x (x + 4)
= (x2+11x +10) +x+4

=x2+12x +14

Area of right hand shape (x +7) x (2x + 2)
=2x°+16x + 14
(b) Alanisincorrect. The two shapes do not have the same area.
11. (a) F=60x+40y =60 x 65+40 x 80 = 3900 + 3200 = 7100
O income= 7100 pence= £71.
(b) F=60x+40y [ 4800 =60 x50+ 40y
00 4800 = 3000 + 40y [J 1800 =40y
O y=1800 +40 Oy=45

O 45 tubs were sold.
(c) 46%
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11.4 Answers

(d (@) 15000 {or 14 700 or 14 500}
(i) 50 pence (i) £7500 {or £7350 or £7250}

12. (@) s=ut+ % at?=(0.25 x35) + (0.5 x (-0.05) x 35?)
= 0.875 - 0.30625 = 0.56875
0O distance travelled 0.56875 m forwardss 56.875 cm forwards

(b) v=u+at=025+((-0.05) x 35) = 0.25 - 0.175 = 0.075

O final speed= 0.075 m/s forwards: 7.5 cm/s forwards
n(n?+1) 3(3%°+1) 3x(9+1) 3x10 30
13. (@ Ifn=3, 5 = > = > = > =7=15
O the formula works for Eleri'8 x 3 magic square.

®) [n 1 2] 3] 4] 5] 6| 7] 8] 9 10

magic number | 1 5 15| 34| 65| 111 17% 260 369 506

n 11 | 12 | 13| 14| 15| 16| 17} 1§ 19 2@

magic number [671 | 870| 1105 137P 1695 2056 2465 2925 3439 4010

Tony's magic square wak8 x 18.

14. (@) If x=0andy=2 then y=6+c(10-x)°0 2=6+c(10-0)?
0 2=6+100c 0O -4=100c
0 c=-004
(b) When x=0, y=-01(x?-6x -16) = -0.1(0?~[6 x 0] - 16)
=(-0.1) x(-16) =16

O the ball left Alan's hand at a height of 1.6 metres.
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Practice Book UNIT 12 Constructions and Loci Answers

12.1 Recap: Angles and Scale Drawing
1. (@ <c¢=180°-63° (supplementary angles)
=117°
a = 63° (opposite, then corresponding angles)
b =180 ° - a (supplementary angles)
=180°-63°
=117°
(b) a =48° (opposite, then corresponding angles)
b =a (alternate angles)
=48°
c =180° -48° (angle corresponding tois supplementary td8 °)
=132°

2. a=180°-(65°+35°)

=80°
C=65°
b=180°-65°

=115°
d=35°
e=180°-35°

=145°

3. x=180°-112° (supplementary angles)
=68°
p =x=68° (corresponding)
r =180° - p (supplementary) =180 ° - 68 ° =112 °
=180° - (46 ° + 68 °) (angles of triangle)
=66°

o]

(7]

=180° - g (supplementary)
=180°-66°=114°

y =( (corresponding)= 66 °

N

=180° -y (supplementary)=180° - 66 ° =114 °
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12.1 Answers

4, Scale drawing
5. @ 90° (b) 6 (c) 30° (d) 150° (e) 1 hour
6. (@ A and C (b) Drawing of obtuse angle (c) South (d) South
7. (@ k=180°-70°=110°

(b) 3m+3x70°=360°

O m=50°

8. (a) a=100° b=140° c=120° (b) d=50° e=130° (c) 60
9. Drawing
10. OABC=3x° (AB=AC)

0 ODBC=2x"°

0 OBDC=0BCD =3x° (BD =BC)

2x +3x +3x=180"° (angles of a triangle)

O X=22£°
2

12.2 Constructions
Drawing
Drawing
Drawing

(@ Drawing (b)  The three perpendicular bisectors meet at a point. (d) Yes
(@), (b), (c) Drawing

Drawings

N oo g s~ w bd PR

(@ Drawing (b) BC=56cm (c) Area=16.1cm?
C,

8. (& No (both incorrect) (b)

8 cm
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12.2 Answers

9. Drawings

10. The perpendicular bisectors pass through the centre of the circle.

Yes
11. Drawing
12. Drawing
13. (@ C (b) Drawing
12.3 Loci
.o "~

2.
3. (@) (b)
/ | locus
| |
| |
l l
\ /

(c) Drawing as above, but with rectangle 6 cm by 5 cm, and loci of the points 1 cm from
the rectangle, both inside and outside.

© The Gatsby Charitable Foundation 3
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Answers

5.
//
/
|
|
|
|
|
:3cm
|
|
|
|
|
\ /
\ /
N 7
6. R N
! \
| 1
| I
| I
| |
| I
| I
|
| 4cm |
| I
| |
| I
| L e = = = = = — - - = - \\
| \
| \
| 1
\ 6cm !
\ /
N 7
~ 7
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7 e e I P
/// ~ o | /// \\\
- ~ ‘ - ~
~ ~
7 N
7 N
s x\ N
7 7 | N
7 / N \
/ 7 I N \
/ / I \
\
/ // (a)‘ N \
(b)// / ! \ \\
/ / I \ \
/ / ‘ \ \
/ / \ \
I I ‘ \ \
I I ! ! \
\
I I Hocus ‘ !
| | |
|
l Ax : } . xB '
I
| \ | | |
! \ | | |
! \ | ! i
\ \ I ! /
\ \ / /
\ \ I / /
\\ \ [ / /
\ \ [ // /
\ \ | /
\ / /
\ N | / ,
N \ I / ’
A | J/ Y
N 7
N | s
N
> X //
~
~ ~ I ~ hd
~ - ~

(c) Points X and Y are 5 cm from A and B.

e locus
8. Locus is a circle, diameter XY, where .~ S
7 N
Vs AN
AX = 6cm BX=3cm y N
/
/ AN
AY =18 cm BY=9cm AN
\
// \
/ \
/ \
/ \
/ \
/ \
I \
| \
| |
|
X B Y
T |
| |
| |
\ I
\ /
\ /
\ /
\ /
\ /
\ /
A\ /
\ /
\ /
N\ /
N\ 7/
N /
A /
N s
N 7
N N //
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12.3 Answers
9.
A
6 em SCALE 1cmto2m
|
Regions in vyh_ich tree can be planted
C
A ! Pond
10. /I
|
Scale 1cm:1m | 2m
\
Am| -~ ~
" locus
Y N 10m
1 N
v \
s R > N ’
E}-T - - - = ﬂ 777777777777777 /:.:QI’:L
11. (a) Drawing opposite Tl it
(b) Area =mx3%2-mx2?2
=15.7 m?
12m
School
Buildings
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Practice Book UNIT 13 Graphs, Equations and Answers

Inequalities
13.1 Linear Inequalities
— Qe
L@ 52 3 4 5 6 7 8 9 10
S0
® 9 1 2 3 a 5
<= } } } } , } }
© 7 26 -5 24 -3 —2 -1 o0
f 9 f f f f f I’
@ 4 23 22 21 o 1 2 3
} 9 } } } } } Q }
© 3 -2 J1 0o 1 2 3 4 5
— @—————® |,
® 2 21 o 1 2 3 a4 s
2 @ x=z-2 (b) x<2 (c) -2<x<3

(d -3=sx<-1 (e) -4<xsg2

— >
. (@ x>5 4 5 6 7 8 9 10 11
b } Q } >
(b) x>9 8 9 10 11 12 13 14 15
<| L L L L L ! L
(€ xs5 1 0 1 2 3 4 5 8
. >
d x=2 1 2 3 4 5 6 7 8
! , | |>
(€) x=z2 1 2 3 4 5 6 7 8
<| 1 1 1 L L ,
M x<3 3 -2 -1 0 1 2 3 4
< . ®
@ x=-3 9 -8 -7 -6 -5 -4 -3 -2
L L 9 L L L L |>
) x=6 4 5 6 7 8 9 10 1.1
<| L L L L L ! L
0 x<-4 "% 29 8 -7 -6 -5 -4 -3
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13.1 Answers
! , I 1 ! I ! "
4. (@ x=21 o 1 2 3 4 5 6 7
— QO
(b) x>2 1 2 3 4 5 6 7 8
(c) x<5 -1 0 1 2 3 4 5 6
<| | | I } } ’ f
d) x<7 1 2 3 4 5 6 7 8
<| } | I } } ’ f
(e) x=-2 -8 -7 -6 -5 -4 -3 -2 -1
—
fH x>-2 -3 -2 -1 0 1 2 3 4
—
@ x>-2 -3 -2 -1 0 1 2 3 4
<| 1 1 ] ! 1 ! }
(h) x<-10 -16 -15 -14 -13 -12 -11 -10 -9
) <| 1 1 ] ! } ! }
() x=<-4 10 -9 -8 -7 -6 -5 -4 -3
5 (@ -lsxs5 "0 1 2 3 4 5 6
) — >
(b) x>-3 4 -3 -2 -1 0 1 2 3
<| | | ! 4 4 9 }
() x=2 -4 -3 -2 -1 0 1 2 3
(d 4<x<5 1 2 3 4 5 6 7 8
: Q : : : : : —
<| | | I } } ! f
M x<4 2 -1 0 1 2 3 4 5
I ? ! ! ! ! } '>
@ x=z-3 4 -3 -2 -1 0 1 2 3

(h) -3sxs<-1
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Answers

. | O | | | |
) -6<xs-2 "7 6 -5 la -3 ,—2 |
6. (x+8)+x+(x+8) +x<44 0 4x+16 < 44

O 4x < 28
O X <7

7. 21<(x+1+(x+2)+(x+3)<30 0 21<3x+6<30
0 15<3x<24
0 5<x<8

8. 10<5(x+4)<50 O 10<5x+20<50
0 -10<5x<30
0 -2<x<6

9. 3<@<5D 6<v<10
\'%

10, 10<m2<200 [Per< /®
T T

0 1784124116 m < r < 2.523132522 m
O 1.78m<r <252m (tothe nearest cm)

11. (a) va x=1 x=2 x=3 v= x
3 y=3
2_
1_
0 1 2 3 X

(b) y<x y>2andx<4
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13.2 Answers

13.2 Graphs of Quadratic Functions
y

1. €)) . (b) Gradient 2
4
yF2X H1
3
2
1
-2 -1/] 0 1 P B8 4 X
-1
-2
\
y
2.
7
[ 1
yE-zX+[6
4
3
2
1
2 d1]0 L | 2 | 8| B 65 |x
-1
\
3. (@) Y (b)  The transformation is a reflection in the
8 y-axis.
7
o =12X+B
[~
y=T2X¥F3
4
3
2
1
2/ o T N2 | 8| W] 5 [x
-1
\
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13.2 Answers
4. (a) ):n (b) The graphy = x%?-1is a
- translation of the graphy = x?
’ 000
\ . / along the vector .
\ 8 / b1
\\ 7 =x?|
\\\ ///
\ ° i
\ i /]
| inRE
\\ 3 /
\ 2 /
AN /
K/
4 13 2 >§\ 0 > | B | B |x
‘—2

5  (a) I ] (b) The graphy = x?-1 isa
\ = [ 1] translation of the graply = x>+ 3

| h 00 Qg
\ of baxis] along t evectorE_4E.

© The Gatsby Charitable Foundation 5
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13.2 Answers

6. y = x?+1 is a translation of the grap = x*- 5 along the vecto@g@.
) . . 2 00 g
y = x“+1 is atranslation of the graplf = x“+ 6 along the vectorE_SEL

0
y = x?-5 is a translation of the graplf = x*+ 6 along the vector@_n%

@ X -4 | =3 | =2 | -1 0 1 2 3 4
x2+2x| 8 3 0 -1 0 3 8 15 24
(b) \ " ] (©) Graphy=x2+2x isa
\\ \ Tl YEKTE ZX/ / translation of the graply = x 2
\ - | along the vectom_lm.
\\ 8 // H1H
N . Il y= k2
\ \ [
\ 5 /
\ /
\ g /
\ I
\ 4 /
\ /
\ 3 /
\
\ o |/
\ \ /
\ 1/
2 3 R 1 L | 2 | 8| B Ix
1
-2

© The Gatsby Charitable Foundation 6
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13.2 Answers
8. (a)and (b) \ o I
W\ . [] (c) y=2x*-1isa translation of
\\\ \\ - / // the graphy = 2x? along the
\\\\\ ; /l// vector g_oﬁ
W\ e
\\\ \\ // /// y=2x?+2 isa translation of
Wy® [ <Ly =2x?-1 the graphy = 2x? along the
1y, J
e vector (8
W/
(I / y =2x?-1 is a translation of
Q\ 1 // the graphy = 2x?+ 2 along
4] 13| 2 -1\ \o /L < :X 3 A Tx the vectorDo D.
H 3
-2
9 y
(a) \ . |
\ /
8 / (b) The graphy =2 - x? is a reflection of
\\ 7 / the curve ofy = x2+4 inthe line
y=3.
6 yE x%+4
[
N 4
/ﬂ
. y=2-x’
/A
3|2/ 100 1 2 | B X
[l L \
[ \
- \
/ 3 \
[ | \

© The Gatsby Charitable Foundation 7
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13.2 Answers
10. (a) \ \ y | |
| | - | / (b)  The graph
’ y—x”—4x// y=X2f2X+3isa
\ | o | translation of the graph
\\ \\ } // / y = x%-4x along the
\ \\ R / / vector 5-63%.
y=x>+H2x+3 Vo |
\ sl |/
\ /
\ s /
\ \L1/ /
\lg /
\ /
\ /
\ /
4 3| 42| 41 |0 . D B 7 5 5 |x
A /
\ /
TN /
N /
-4
11. (a) \ y l
\ | | [ B y=-x
Vo @ yeeen
Vo ' Il
| - | d y>xZandy<2
A - |
W I A
\L [y= %
ENEEN
NSRRIV,
\L\ [l
\\ 121/
L1/
3] 2| 21210 1 D 3 X
‘—1

© The Gatsby Charitable Foundation 8
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13.3 Answers

13.3 Graphs of Cubic and Reciprocal Functions

y
1. €)) /]
36 /1] (b) y=x3-1 isatranslation of the graph
0
/// y = x>+ 5 along the vector@_ 6%
20 /1] o |
// / y = x°—4 is atranslation of the graph
0
] 10 / // y =x°+5 along the vector@_ 9@
y= x7+b
M Ly=x*-1
// y = x3-1 is a translation of the graph
1371 4
7~ _/L< 2 B y = x3- 4 along the vectorgg.
[/ Ny=xa
/ 1
-10
/
l//
i
-20
/]
i
// //
=30
[]
L
y
2 (@) ) |
| (b)  The curve has rotational symmetry of order
3 / 5 2 about the origin.
Y= X°1r X
I
/
-3 2 10 1 P 8 |x
[l
/
—2
[ L
//
—4
| |

© The Gatsby Charitable Foundation 9
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13.3 Answers
5. @ ’
) (b) y=(x+1)%is atranslation of the graph
o
5 // y= (x+0)° y =x?* along the vectorézllé
; (c)  The curve has rotational symmetry of order
2 about (-1, 0).
B[220 1 | 2| B |x
L1
/ P
/
L3
/ L
| |
y
4. (a) )
. | (b)  The curve has rotational symmetry of
~ yE (k- 2)3// order 2 about (2, 0).
- /
Bl 210 [ 17 2] B] 4 |x
L1
Py
|
L3 l y
/ \ L,
N |
‘ . [ly x?
N /
5. (@) yEaoKE /
(b) y=2-x? isareflection of the graph N/
y = x? inthe line y = 1, and vice versa. 1
\
B[ 2]71/0 1\[ 2] 8 [x
—1
[ \
| \
[l 3 \
| \\
4
| |

© The Gatsby Charitable Foundation 10
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13.3 Answers
6 @ [y T a4 2]-1[-2 ]2t T]1 214
sl E | E v 22y
y
(b) )
(c) The curve is symmetrical about
the linesy =x and y = —-x. 3 \
Tt
The curve has rotational symmetry 2 \ ¥ 3
of order 2 about the origin.
= 3 24110 1 2 | B | 4 |x
-1
K2
=/
|
y
7.
2 - F__y: -
R R
\\
I\
1 I~
I ]
=A———3 | 2 | -1 [0 1 | 2| B | 4 |x
™ 1
~ = yT o
K2
It
\ | o
1 . \\
8 (a) .
. _ _ 6 5 \ e
(b) Theline y=7 - x and the curvey = — 4 y=17
X
meet at (6, 1) and (1, 6). 3
1 \ :9
2 410 L 2 B 4 |5 |6 8910111)§
L 12

© The Gatsby Charitable Foundation 11
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13.3 Answers
y

% @ |
' = x- 3
o\ yrx (b) Theline y = x - 3 meets the
4 curve y = 10 at the points (5, 2)
. X
- o and (- 2, - 5).
: ~ | "%

B432410 123 4 5678 9 10 1f

-2
-3
4
-5
-6
\

| g ,
' — yP
10. (a) The curvey = x* meets the curvey = % \\ 6 /y X

at the point (1, 1).

n

/

N W ai
T //
~_

1 11
T~ y_ ;(
. 3 1o 1 2 B & B 6 7
(b) The curvey = x* meets the curvey = = at the -
X 2

points (1, 1) and (-1, —1).
y

]
g
I<I|—\

—3.0—2.5—2.0—].5—].076.50 05 1.0 1.5 R0 |25 |3.0|x

© The Gatsby Charitable Foundation 12
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13.4 Answers

13.4 Solving Non-Linear Equations
y

1L (@ I TR
in / (b) The solutions arex = -3 and x = 2.
= /
3 /
\ , /
B2 1 [ 2] Blx y
\ 12| 1y = 2X 2L X
2 @ \ .
10
(b) () x=2250r -175 \
(i) x=1.850r -1.35 \ °© J
L\, /1
3. The following are the correct answers to the \:/ \:/
given equations to 2 decimal places; the ! 2 i
answers obtained visually from the graph i :
are in brackets. B2 1o 1] 2 B x
(@ x=343 (3.6)

(b) x=-266 (-2.7)
() x=-176,-036 or 312 (~1.75,-0.35 or 3.2)
(d) x=-232, 064 or 268 (—2.3, 0.650r2.7)

* Trial x X3+ x Comment

9 738 9 < X

10 1010 9 <x <10
9.8 950.992 9.8 <x< 10
9.9 980.199 99 <x< 10
9.94 992.047784 994 <« < 10
9.95 995.024875 995 «x < 10
9.96 998.007936 9.96 < < 10
9.97 1000.99697 996 < < 9.97
9.965 999.50170713 9.965 x < 9.97

So the solution isx = 9.97 (to 2 decimal places)

© The Gatsby Charitable Foundation 13
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Teacher Support Y9B, P13

13.4 Answers
5. —
Trial x X+ VX Comment
3.1 4.86068169 3.1 <x
3.2 4.98885438 3.2 <X
3.3 5.11659021 32 << 33
3.21 5.00164729 320 <«x < 3.21
3.205 4.99525138 3205 «x < 3.21
So the solution isx =3.21 (to 2 d.p.). \ /
6. From the graph, \ 9 j/
x=11lor -7.1 ] 8
J \\ , // B
—9—5—?—5—4—3—2—1 1'23 X
-1
\\ i
|
\ ,
\ s
\ I
-7
yE X2+ 6X \ ‘—8
L
J—lO
Trial x X2+ 6X Comment
1 7 1 < X
2 16 1 < X< 2
1.1 7.81 1.1 <x< 2
1.2 8.64 1.1 <x< 1.2
1.11 7.8921 111 <x< 1.2
1.12 7.9744 112 <x< 1.2
1.13 8.0569 112 <x < 1.13
1.125 8.015625 1.12 <x < 1.125

© The Gatsby Charitable Foundation
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13.4 Answers
Trial x X2+ 6X Comment
-7 7.00000000 X <-7
-8 16.00000000 -8 X <-7
-7.1 7.81000000 -8 X <-71
-7.2 8.64000000 -72 <«x<-71
-7.11 7.89210000 -72 <x<-711
—-7.12 7.97440000 —-72 X<-712
—-7.13 8.05690000 —-7.13 X <-7.12
—-7.125 8.01562500 —-7.125 x <-7.12

So the solution isx =1.12 or —7.12 (to 2 decimal places).

7. (@) From the graph the solutions are Y
x=02 and 7.8 10
8
/:
1 1
6 V= X+H= 1
X !
s i
\
2! !
. i
d4 1 2270 2 4 5 8 [x
2
(b) 1
Trial x X + % Comment
0.1 10.1 0.1 <x
0.2 5.2 01 <x< 0.2
0.15 6.81666667 0.1 <x < 0.15
0.14 7.28285714 01 << 0.14
0.13 7.82230769 0.1 << 0.13
0.12 8.45333333 0.12 <« < 0.13
0.125 8.125 0.125 <x < 0.13

© The Gatsby Charitable Foundation 15
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Teacher Support Y9B, P13

Answers
Trial x X + % Comment
7.8 7.92820513 7.8 <x
7.9 8.02658228 78 <x< 79
7.85 7.97738854 785 <« < 7.9
7.86 7.98722646 786 <« < 7.9
7.87 7.99706480 787 <« < 7.9
7.88 8.00690355 7.87 <« < 7.88
7.875 8.00198413 787 <« < 7.875
So the solution tox + % is x=0.13 or 7.87 (to 2 decimal places).
Trial x 8x?2-x? Comment
0 0 0 < x
1 7 0 < x< 1
0.7 3.577 0.7 <x < 1
0.8 4.608 08 <x < 1
0.9 5.751 08 <x < 0.9
0.85 5.165875 0.8 <x < 0.85
Trial x 8x%-x3 Comment
0 0 x < 0
-1 9 -1 <x< 0
-0.6 3.096 - 06 <x < O
-0.7 4.263 -07 <x < O
-0.8 5.632 -08 <x <-07
-0.75 4.921875 -0.8 <x < -0.75
Trial x 8x?2-x?3 Comment
7.7 17.787 7.7 <X
7.8 12.168 7.8 <X
7.9 6.241 7.9 <x
8 0 79 <x < 8
7.95 3.160125 79 <x < 7.95

Graph on next page.

So the complete solution t8x*- x3=5 is x=-0.8, 0.8 or 7.9 (to 1 decimal place).

© The Gatsby Charitable Foundation
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13.4 Answers

N
?X.—a N S T I -
T
N
1
1
1
1
T
1
1
1
v
1
1
T
1
1
1
1

10 |11 [ 12

|
N
|
=
= o
=
™o
@
N
3
o
~
©
©

|
N
——

9. The graph shows that the solution is between ):“\
x=-1and -2, and is approximately —1.3. T JI'EEINE
\ 3l | 2
\ A
\ e
3| 2|40 1 2 8 |x
\ L1
\
\_2
Trial x % + x? Comment
-1 0 x < -1
-2 3.5 -2 <x <-1
-1.3 0.92076923 -2 <X <-1.3
-14 1.24571429 -14 <x <-13
1.32 0.98482424 -14 <x <-1.32
1.33 1.0170203 -1.33 <x < -1.32
1.325 1.00090802 -1.325 «x < -1.32

The solution to% +x2=1is x=-1.32 (to 2 decimal places).

© The Gatsby Charitable Foundation 17
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Teacher Support Y9B, P13

13.4 Answers
y
10. The graph shows that one solution is between . |
x = -1 and -2, another betweexr = -1 and 0, N I
and the other betweex= 2 and 3. 3 II
/ ol _y=z2l ||
/ - |
| \ |
| \ |
By trial and improvement, the complete solution B[]0 | 1]Pp
to x®-4x=2is x=-1.68, —0.54 or 2.21 / -1 \\ /
(to 2 decimal places). | , |
| N
I 5
I 3
| 4
| |
Trial x x3—4x Comment
-1 3 X <-1
-2 0 -2 < x <-1
-1.6 2.304 -2 <x <-16
-1.7 1.887 -17 <x <-16
-1.67 2.022537 -1.7 <x <-1.67
-1.68 1.978368 —-1.68 <x <-1.67
- 1.675 2.00057813 —-1.68 <x <-1.675
Trial x x3-4x Comment
0 0 Xx < 0
-1 3 -1 <x< 0
-0.6 2.184 -06 <x < O
-0.5 1.875 -06 <x <-05
-0.54 2.002536 —-0.54 <x <-05
-0.53 1.971123 —-0.54 <x <-0.53
—0.535 1.98686963 —-0.54 <«x <-0.535
Trial x x3-4x Comment
2 0 2 <X
3 15 2 <x < 3
2.2 1.848 22 <x < 3
2.3 2.967 22 <x < 2.3
2.21 1.953861 221 <x < 2.3
2.22 2.061048 221 <x < 2.22
2.215 2.00728838 221 «x < 2.215

© The Gatsby Charitable Foundation
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Teacher Support Y9B, P13

13.4 Answers
11. (a)
X -2 -1 0 1 2 3
y=x?’+x-5| -3 -5 -5 -3 1 7
(b) Trial x x2+x-5 Comment
1 -3 1 < x
2 1 1 < x < 2
1.6 -0.84 16 <x < 2
1.7 -0.41 1.7 <x < 2
1.8 0.04 17 <x < 138
1.75 -0.1875 1.75<x < 1.8
So the solution tox?+ x -5=0 is x =18 (to 1 d.p.).
12. (a) Thereis aroot betweex=0 and x =1 because the difference is positive whgrr 0
and it is negative wherx = 1.
(b)  The root lies betweernx = 0.5 and x = 0.6.
() 2 i
X 2X 10x -5 Difference
0.54 0.5832 0.4 0.1832
0.55 0.605 0.5 0.105
0.56 0.6272 0.6 0.0272
0.57 0.6498 0.7 —0.0502
0.58 0.6728 0.8 -0.1272
So the solution to2x?=10x - 5 lies betweenx = 0.56 and x = 0.57.
13, (a) The solutionstax?+4x-2=0 are x=-45andx = 0.5.
(b)  Any equation of the formx?+ 4x + k =0 where k < 4.
(c) x%+4x+5=0 isequivalent to the equatior?+ 4x = =5, which has no solution
because the curvey = x?+ 4x does not meet the ling = -5.
2 2
d) x*+4x=20 x(x+4)=20 x=
X+4
O the values of the iterative equation, , ; = » 2+ 1 should approach a solution of the
equationx 2+ 4x = 2. "
(e) Xx,=-2 X3=-5 x,=-44 x,=-4.45454545

© The Gatsby Charitable Foundation 19



MEP: Demonstration Project

13.5

Teacher Support Y9B, P13

Answers

13.5 Quadratic Inequalities
1.

Xx<-3or x=21

(b)
()

-3<x<1

<

@ \

| —
AN g1 @ N

—]
N QW F

/)z 2+ 2x-3

H

|
U1

|
I~

|

|
N
|
=
o

L—

[ |
N =
~

/
8]

|
G

|
N

x
)]

|
[¢

The solutionisx < -1 or x >1.

The solutionis-4< x<1.

<

N 1

—

—
Ok

Lo 4

210 1 P B 456 T x
~1
4. (@ x*-5x=x(x-5) (b) _2\ /
(c) The solutionis0 < x < 5. -3 \ /
5. @ x<-5o0r x>0 (b) <x< -5
(c) x<O0or x>1 (d) < X< 6
-7
-8
© The Gatsby Charitable Foundation 20
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13.5 Answers
y
6. (@ x°-49=(x-7)(x+7) (b) \\ 20 =¥ e/
() x<-=7o0r x>7 10
\ /
7. (@) —6<x<6 of = b BJas6 f 8
(b) -10<x<10 \ [ /
(c) -4=<sx<4 \ /
-20
(d x<-9o0r x>9 7
8. (@ x?-5x-14=(x-7)(x+2) }_40
(b) sy
y
s YE X[—-5x 14 /
N /
-6 b 4 B - — L 2 B3 4 |5 f 8 9 10 |x

(c) x<-2o0r x=27

9. (@ -3<x<9 (b) -4=x=<-3

(c) x<5o0rx>8 (d x<-2o0rx=29

10. (@) -x?+12x-27=(-x+3)(x-9) =—-(x-3)(x-9)

(b) N
() x<3orx>9 N y=T -X2+12¢ - 27
10 ——
@ n n(n+1) B3 b 10 1 /3 4 56 7 8 10 11 2 x
2 -5
-10
22 253 e .
\
23 276 —20
e/ \
24 300 \
25 325
20 — 50 300< ™2 _ 360 for n=25 or n= 26, givin
27 378 - = <0, gving
28 406 triangular numbers 325 and 351.

© The Gatsby Charitable Foundation 21



MEP: Demonstration Project Teacher Support Y9B, P13

13.5 Answers
(b) n n(n2+ g
70 2485
71 2556
72 2628
73 2701 So 2700 < n(n+1) for n> 73, giving the two smallest
74 2775 triangular numbers over 2700 as 2701 and 2775.
75 2850
76 2926

13.6 Equations of Perpendicular Lines
y

1. (a) and (c)
1 6
b =-=X - Loy —
(b) vy > i ; yE2x -1
2. (a) LinesCandE 4
(b) Line D YE x| ]
3. Gradient of AB= —— 1-3_-2 -
6-1 5 8 210 2 B3 la 56 7 8 9 10 1 12 [x
Gradient of CD= —— 6-1 = S 7
5-3 2 /5
|
-1 5 . . .
As = —, it follows that AB is perpendicular to CD.
020 2
Os O
4, Gradient of QR= 5-3_2_ -2 Gradient of RS= 3-5_-2_1
6-7 -1 2-6 -4 2
Gradient of ST= —— 1-3 _—2 =-2 Gradient of TQ= —— 1-3 _2 = 1
3-2 1 3-7 -4 2

OQRORSOSTOTQand QR | ST and RS| TQ, so QRST is a rectangle.
5. y=x-1

6. Yes the lines are perpendicular because the first line has grad%erthe second has gradient — 3,

B0

© The Gatsby Charitable Foundation 22
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13.6 Answers
7. €)) y=_—4xor 7y +4x=0 (b) y=_—4x+9E or 7y + 4x = 65

7 7 7
8. @ y=9-2x (b) (2,5)

9. y=22—4xandy=%x+5

10. The line through the origin has gradi%tso the perpendicular line has gradie_ést and equation

y= %6X + 12%, or 5y + 6x = 61. This second line crosses thaxis at the poinﬁoé, Og.

© The Gatsby Charitable Foundation 23
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Practice Book UNIT 14 Estimation and
Approximation

Teacher Support Y9B, P14

Answers

14.1 Rounding

1. (@ 100 (b) 200 (c) 3500
(d) 100 e) O (f) 500
2. (&) 5000000 (b) 4765170 (c) 4765000 (d) 4765200
3. (& 37400 (b) 84600 (c) 261
(d) 0.368 (e) 0.00262 (H  0.00257
(g9 3.62 (h)y 4.01 (i) 183
4, (@ 7.43 (b) 8.27 (c) 471
(d) 11.93 (e) 24.86 (Hh 44.00
5. (@ 6.5 (b) 1000 (c) 3700
(d) 5713 (e) 16000 (H 148
(99 17.0 (hy 39 (i) 160.4
6. (& 183.959 (b) 184 (c) 180
(d) 183.96 (e) 184.0 (H 200
7 (a) Barry has rounded up instead of rounding off (rounding down).
(b) He tried to round to the nearest whole number or to 3 significant figures. The correct answer
should have been 374.
8 (@ 8.3 (b)y 31 (c) 180
(dy 84 (e) 3300 (H 2900
(g9 0.031 (h) 13000 (i) 46
9 (a) This statement is correct because 47 383.5 toniese mass < 47 384.5 tonnes.
(b) This statement is incorrect; for example, the mass might have been 47 384.3 tonnes.
10. (a) The rabbit has mass 1500 grams (to the nearest 100 grams).
(b)  The rabbit has mass 1470 grams (to the nearest 10 grams).
(c) The rabbit has mass 1 kg (to the nearest kg).
11. (a) The measured length of 35.42 m means that
35.415 m < Viv's best throw < 35.425 m
so the throw could have been more than 35.42 m; for example, it might have been 35.423 m.
(b) 14.55 seconds actual value < 14.65 seconds
12.  (a) (i) River Length in km to the nearest km Length in km to the nearest 100/ km
Severn 354 400
Thames 346 300
Trent 297 300
Wye 215 200
Dee 113 100

© The Gatsby Charitable Foundation
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14.1

Answers

(ii)
(b) ()

Thames and Trent

River Length in km to the nearest kKm  Length in km to the nearest 10 km
Severn 354 350
Thames 346 350
Trent 297 300
Wye 215 220
Dee 113 110

(i) Severn and Thames

(©)

(d)

13. (a)

(©)
(d)

This statement can be completed with any value in the range
150 km < river length < 155 km

This statement can be completed with any pair of values, one from each of the ranges
250 km < river length < 255 km
245 km < river length < 250 km

20.5cm (b) A=205cm B=215cm

C=2045cm D=205cm E =20.55cm

You cannot be sure the card will fit in the envelope.

This is because the maximum possible card length (20.55 cm) is larger than the smallest
possible envelope length (20.5 cm). For example, a card of length 20.53 cm would not fit in
an envelope of length 20.52 cm.

14.2 Estimation

1. For example,

(@)
(b)
(©)
(d)
(e)
(f)

(9)
(h)
()

(b)

36x143=4x10=40 or 3.6x14.3=4x14=56

47 x 192 = 50 x 200 =10000 or 47 x192 = 47 x 200 = 9400
33.6 x 403 = 30 x 400 =12000 or 33.6 x 403 = 34 x 400 = 13600
11.25x 76.3=10 x 80 =800 or 11.25x 76.3=11x 80 = 880
1284 x394=10x4=40 or 1284 x394=12x 4 =48

1036+ 21.72=100+20=5 or 1036+ 21.72=100+25=4
4432 +1987=40+2=20 or 4432+1987=44+2=22
6839+ 748=70+7=10 or 6839+ 748=72+8=9

12021+ 5917=12+6=2 or 12021+5917=10+5=2

39x17.45 |4 x16
= | =16 =4
\/ 4.23 \' 4 V16

J81%+7.32% = 8%+ 6% =100 = 10

or 81%+7.32% = \[8%+7% =113 = 121 =11
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14.2 Answers

=64x4=8x2=16

(©)

\/62.4 x 183 _ \/64 x 20
4.7 5

d \/11.42 x 19.99 :’J‘egxle _J%6-6
3.851 \' 4

11.42 x 19.99 10 x 20 R
r = =50=.49=7
\/ 3.851 \/ 4 v

3. (a) 14.62 x 401=10 x 400 = 4000 or 14.62 x 401 =15 x 400 = 6000
means that James' answer is approximately one tenth of the correct value.

(b) 14.62 x 401 = 5862.62, so James has put the decimal point in the wrong place.

4. (&) This calculation is incorrect becau$g.2 x 6120 = 15 x 6000 = 90000, which is not
approximately 930 240.

(b)  This calculation may be correct becaud®224 + 12.4 = 60 ~ 12 = 5, which is
approximately 5.26.

(c)  This calculation may be correct becau#®2 x 4587 = 200 x 4600 = 920000, which is
approximately 880 704.

(d)  This calculation is incorrect becau§d6.92 + 2.36 = 350 + 2 =175, which is not
approximately 14.7.
5. (@) 3.712 x 805 =4 x 800 = 3200, so the correct answer must be 2988.16
(b)  2955.82 + 9.82 = 3000 +~ 10 = 300, so the correct answer must be 301

2 2 [r2 2
(c) \/7'2 28'1 = \s‘ 6 ;8 = I% = /25 = 5, so the correct answer must be 5.4187

(d) 842+ 736 80+ 70 _ % =75, so the correct answer must be 71.73

22 2

6. Number of seconds in December 31 x 24 x 60 x 60
= 30 x 20 x 60 x 60
= 600 x 3600
= 600 x 4000
= 2400000
The correct number of seconds in DecembeBl x 24 x 60 x 60 = 2678400

7. Circumference= 2 xmt x20.5=2x3%x20=120cm
8. Number of words in book= 326 x 268.4 = 300 x 300 = 90000 words

9.  Total spent in canteer 1264 x £1.42 = 1200 x £1.50 = £1800

10. Circumference= 7 x 6.27°=3x 6°=3x 36 =108 cm?
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14.2 Answers

11. (a) Temperature in degrees Fahrenhe(820 - 32) x 5+ 9
=288x5+9=1440+9=160°F

(b) | Egg Custard with Raisins
About 100 grams of raisins
About 0.5 litresof milk

3 eggs

Put the raisins in 20 centimetre bowl.

14.3 Calculator Use

1. (a) 1.18278145% 1.2 (to2sf) (b) 1.96744186 2.0 (to 2 s.f)
(€) 15.21875= 15 (to 2 s.f) (d) 4.240766074 4.2 (to 2 s.f)
(€) 1607954545 = 1.6 (to 2 s.f.) (f) 1.025385764 1.0 (to 2 s.f)
(q) 23x307x6109 _oear6r190=057 (t02sf) (h) 1.08=11 (to2sf)
2.9 x9.81 x 5,006
2. (@) 85264=853 (to2s.f) (b) 605.495736 605 (to 3 s.f.)
(c) 3.687817783 3.69 (to 3s.f) (d) 317288 31.7 (to 3s.f.)
(€) 237.1748= 237 (to3s.f) () 130.12 130 (to 3 s.f.)

814 _81_ 9 or 814 80 _
12-32 9 12-32 8
The correct answer 9.25 (to 3 s.f.)

386 112 _35_10 . . ..
452 215 5 20

The correct answer 6.912698086= 6.91 (to 3 s.f.)

(b)

88.92 -14.37 89-14 _ 75 _
2.69 3 3
The correct answer 27.71375465 = 27.7 (to 3 s.f.)

25

()

843+1892 80+20 100 20 21 _

(@) 3(46-017)  3x5 "5 3 3 '

The correct answer 7.766741911= 7.77 (to 3 s.f.)

4.61 5 5 5

(b) Joseph calculate®.7 + 83
4.61

37+89 126

= =22 = 273318872 = 2.73 (to 3 5.
461 461

()
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14.3 Answers

5. (@) Dee obtains 2.190476%92.19 (to 3 s.f.).
Daniella obtains 2.571428574 2.57 (to 3 s.f.)

(b) Dee has calculate%; + 65+ 3

(¢) Daniella has calculateef; + g

0

6. (@ 2 hours 20 minutes 2% hours= 2% x 60 minutes

150 minutes = 15& 60 seconds

= 9000 seconds
which is not close to Adrian's estimate of 2520 seconds.

(b) In attempting to calculat§2 x 60 + 20) x 60
Adrian calculated(2 x 20 + 2) x 60
Richard calculated2 x (60 + 20) x 60

7. Denise is correct. Scientific calculators incorporate the BODMAS rule, so will divide 3.6 by 17.2,
and 8.6 by 3.5, then add the results together, as required.

8. (@), (b) and (d) can be calculated without using brackets or memory.

(c), (e) and (f) all require either brackets or a memory to get the correct answer.

137 _ |4

9. a —— = [—=4=2
@ Voss V1
The correct answer 2.098752464= 2.10 (to 3 s.f.)
b 824 92 8, 9 _ 4ilg=2+3=5

f[— t |— = =t
Vie V13 V2 V1
The correct answer 4.924094972= 4,92 (to 3 s.f.)

() ~842+482-2x84x48=,82+52-2x8x5=,64+25-80=+9=3
A \ \

The correct answer 3.6

/ﬁ_ ”/7 _ ’,'/7 -
(d) \82 \/@~\,81 N64~9 8:i:i20025

The correct answer 0.028831607= 0.0288 (to 3 s.f.)
10. (a) {[(324)+4]x60+285 x 60 (b) 275 310 seconds

11. (a) 0.00529 mm (b) 52 white cells
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14.3

Answers

12.

(@)
(b)

©)
(d)

0.618033988

There are a number of possible solutions, depending on the type of calculator being used.
Some possible answers include:

AHOUEHDEOE
PHUOEEVOE
WEHOEEHmEEHEIE)

0.381966011

Again there are a number of possible solutions, depending on the type of calculator being
used. Some possible answers include:

DHOUEHDEOER
BWEHOEEHEEHEIE)E)

14.4 Error Propagation

1.
2.

(@)

190 m< perimeter < 194 m (b) 2256.252 < area < 2352.2%n2

226.9800692m? < area < 283.52873%m 2
i.e. 226.98&m? < area < 283.52m? (to2d.p.)

(@)

7.38 m< perimeter < 7.42 m (b) 3.0676267 < area < 3.10462®m >

22 449.297%m 3 < volume < 26 521.84878m 3

i.e. 22449.3@m? < volume < 26 521.85m?* (to 2 d.p.)

@)
(©)

(e)
(@)

(@)
(b)

@)
(b)

26.5225% x? < 27.5625 (b) 16.& x+y<16.9
59.4825< xy < 61.1625 (d) 6.% y-x<6.5
159.925< x 2+ y? < 163.285 (f)  0.442060088 g < 454545454

40 cm (b) 96.9376m?

Maximum possible radius 18.5 m
109.9557429 nx circumference < 116.2389282 m

i.e. 109.96 nx circumference < 116.24 m (to 2 d.p.)
so circumference=113.10 m+ 3.14 m (to 2 d.p.)

Perimeter 7.2 cm+ 0.2 cm

3.0625cm? < area < 3.422%m?
O a = the average of 3.0625 and 3.42253.2425
and b= 3.4225-3.2425=0.18

so area=32425m?+0.18m?
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14.4 Answers

9. 3.674234614 nx side of square < 3.807886553 m
i.e. 3.67 nx side of square <3.81 m (to 3s.f.)

10. 3.908820095 cra radius of circle < 4.068428945 cm
i.e. 3.91 cnx radius of circle < 4.07 cm (to 2 d.p.)

11. (a) Mary'sfigure means 1.65< mass < 1.75
Arvind's figure means 1.7475 mass < 1.7485

Since these intervals overlap, Mary and Arvind can both be correct (for example, if the mass
was 1.7478).

(b) Nesta's figure means 1.74735mass < 1.74745
Arvind's figure means 1.7475< mass < 1.7485
Since these intervals do not overlap, Nesta and Arvind cannot both be correct.

(c) Mary's figure means  2.55< volume < 2.65
Arvind's figure means 2.645 volume < 2.655
O the lower bound for the volume 2.645
the upper bound for the volune2.65
(d) 0.095 kg< mass < 0.105 kg

0.015 litres< volume < 0.025

O the lower bound for the densiw% = 3.8 kg/litre

the upper bound for the density = % = 7 kg/litre

(e) The density as calculated from the original figuresg%gz 5 kg/litre.

Acceptable methods are:

max. density — min. density _ 7 - 3.8
min. density 3.8

x 100 = 84.2% (to 1 d.p.)

max. density — min. densty _ 7-38 100 = 64% (to 1 d.p.)
calc. density S

max. density — calc. density _7-5
5

: x 100 = 40% (to 1 d.p.)
calc. density

calc. density — min. density _5-38
min. density 3.8

x 100 = 31.6% (to 1 d.p.)

12. (a) 69.9°F < temperature < 70.1°F
(b) 67.91°F < temperature < 68.09 °F
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14.4 Answers

(c) Using the exact formul&80.0 °F converts to86 °F.
Using the approximate formul&0.0 °F converts t090 °F.

90 - 86

O the percentage errer x 100 = 4.65% (to2d.p.)

(d) We want

[ O
(2C +30) - C* 32
9c+3
5

x 100 < 5%

-5%<

ie. —-005(18C +32)<0.2C - 2<0.05(1.8C + 32)
ie. -009C-1.6<02C-2<009C +16

ie. 04<0.29C and 0.11C<36

i.e. 1379310345 < C < 32.7272727272

ie. 14<C<327 (told.p)
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Practice Book UNIT 15 Trigonometry Answers

15.1 Pythagoras' Theorem
1. (a) 10cm (b) 2040 cm (¢) 1204 cm (d) 20.25cm

2. (a) 447cm (b) 872m (¢) 794m (d 964m

3 (a) AB=9cm (b) EF=9.1m (¢)  GH =100 km (d JK=36m
4 (a) and (c) are the only right-angled triangles.

5. 141 m (to the nearest m) or 140 m (to the nearest 10 m)

6

25.8 cm (to the nearest mm)

7. (a)  2.01 m (to the nearest cm) (b)  2.02 m (to the nearest cm)
8. Perimeter = 44 cm Area = 84 cm’
9. 8.66 m (to the nearest cm) or 8.70 m (to the nearest 10 cm)

10.  4.58 m (to the nearest cm) or 4.60 m (to the nearest 10 cm)

11.  AC = 700 + /5500 =26.45751311 + 74.16198487
=100.619498 cm = 101 cm (to the nearest cm)

12. AC?=752+48%=56.25+23.04 =79.29
S AC = +79.29 = 8.904493248 km = 8.90 km (to 3 significant figures)

13. (a) (Lengthofstrut)”> =150+ 190* = 22500 + 36100 = 58600

. length of strut = /58600 = 242.0743687 cm
= 242 cm (to the nearest cm)
(b)  (Diagonal of rectangle)® =150 + 80 * = 22500 + 6400 = 28900
. diagonal of rectangle = /28900 =170 cm

Since 170 cm > 165 cm, i.e. diagonal of rectangle > width of room, the room is not wide
enough for the cupboard to be moved to its new position.

15.2 Trigonometric Functions

1. (a)  Pupils' own constructions. (b)  Answers should be approximately 0.87.
(c)  Answers should be approximately 0.5. (d)  Answers should be approximately 1.73.
2. (a)  Pupils' own constructions.
(b)  Answers should be approximately i) 0.64 @) 0.77 (i) 1.19
3. (a)  Pupils' own constructions.

(b)  sin45 °= cos45 ° because the triangle is isosceles so the opposite and adjacent have the

same length. This means that tan45 °= 1.
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15.2 Answers

4. (a)  Pupils' own constructions.

Their values, rounded to 2 significant figures, should be close to the answers for part (b) as
given below:

(b)
Angle sine cosine tangent
10 ° 0.17 0.98 0.18
20 ° 0.34 0.94 0.36
30° 0.5 0.87 0.58
40 ° 0.64 0.77 0.84
50 ° 0.77 0.64 1.19
60 ° 0.87 0.5 1.73
70 ° 0.94 0.34 2.75
80 ° 0.98 0.17 5.67
5. 30°

6. 80.21218094 °= 80 ° (to the nearest degree)

7. (a) cosf°=1 (b) sin@°=0 (¢) sin90° =1
(d cos90°=0 (e) tan0°=0 (f)  undefined (infinity)
8. (a) sin82 ° =0.990 (b) cosll® =0.982 (c) sin42° =0.669
(d) tan80 ° = 5.67 (e) tan52° =1.28 () tan38 ° = 0.781
9. (a 725° (b) 504° (c) 583°
(d 18.1° (e) 27.1° (fHH 85.0°
10. (a) The most obvious triangle is a 6, 8, 10 right-angled triangle,
but students may also come up with enlargements of this 10 em
triangle. 6 cm
From the triangle, sinf = 0.6
tan@ = 0.75 0
8 cm

(b) 0 =cos ™' (0.8) = 36.86989765 ° = 36.9 ° (to 1 decimal place)

(c) sin36.86989765 ° = 0.6
tan 36.86989765 ° = 0.75
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15.3 Answers

15.3 Calculating Sides
1. (a) 84cm (b) 12.7cm (c) 63cm (d 135cm
2. (a) 142cm (b) 12.1cm (¢) 22cm (d 290cm
3. (@) x=12xcos50° =7.713451316 cm = 7.71 cm (to 3 s.f.)
y =12 xsin50 ° =9.192533317 cm =9.19 cm (to 3 s.f.)
(b) a=40xcos35°=32.76608177m =328 m (to3s.f.)
b =40 xsin35° =22.94305745m =229 m(to 3 s.f)
(¢) x=8xtand40° =6.712797049 cm = 6.71 cm (to 3 s.f.)
(d p=11xtan20° =4.003672577 cm = 4.00 cm (to 3 s.f.)
(e) z=9xcos25° =28.156770083 cm = 8.16 cm (to 3 s.f.)
69 x =20 x cos70 ° = 6.840402866 m = 6.84 m (to 3 s.f.)

4. (a) hypotenuse = 8 + sin35 ° = 13.94757436 cm = 13.9 cm (to 3 s.f.)
(b)  hypotenuse =3 + cos70 ° = 8.771413201 cm = 8.77 cm (to 3 s.f.)
(¢) hypotenuse =18 + sin41 ° = 27.43655556 cm = 27.4 cm (to 3 s.f.)
(d) hypotenuse = 33 + cos42 ° = 44.40588008 cm = 44.4 cm (to 3 s.f.)
5. (@) a=17xsin50 ° =13.02275553 cm = 13.02 cm (to 2 d.p.)
b =17 x cos50 ° =10.92738936 cm = 10.9 cm (to 2 d.p.)
(b) c¢=15+tan25° =32.16760381 cm = 32.17 cm (to 2 d.p.)
d =15 +sin25 ° = 35.49302375 cm = 35.49 cm (to 2 d.p.)
(c) e=14+tanl2° =2.975791863 cm = 2.98 cm (to 2 d.p.)
f =14+ cosl2 ° =14.31276833 cm = 14.31 cm (to 2 d.p.)
(d g=6+tan62°=11.28435879 cm =11.28 cm (to 2 d.p.)
h=6+cos62°=12.78032681 cm = 12.78 cm (to 2 d.p.)

6. (a)  Distance from foot of the wall =6 x cos65 ° = 2.53570957 m

= 2.54 m (to the nearest cm)
(b)  Height of top above the ground = 6 x sin65 ° = 5.437846722 m
= 5.44 m (to the nearest cm)

7. (a) Distance east = 50 x sin70 ° = 46.98463104 km

= 47 km (to the nearest km)

(b) Distance north = 50 x cos70 ° =17.10100717 km
= 17 km (to the nearest km)

© The Gatsby Charitable Foundation 3



MEP: Demonstration Project

Teacher Support YOB, P15

15.3 Answers
8.  Perimeter =15+ (15 x sin20 °) + (15 x c0s20 °)
= 3422569146 cm = 34.23 cm (to 2 d.p.)
Area = (15 x sin20 °) x (15 x c0s20 °) + 2
= 36.15680304 cm” = 36.16 cm * (to 2 d.p.)
9. Height of top of ramp = 6 xsin50 ° = 4.596266659 m
= 4.60 m (to the nearest cm)
10. (a) Lengthof rope = 6 + sinl19 ° = 18.42932092 m
= 18.43 m (to the nearest cm)
(b) Height of window = 6tanl9 ° =17.42526527 m
=17.43 m (to the nearest cm)
15.4 Calculating Angles
1. (a 531° (b) 60° (c) 45°
(d 17.5° e) 90° f) 859°
2. (@ 726° (b) 304° (c) 355° (d 435°
3. (a) = sin 7' (0.7) = 44.427004 ° = 44.4 ° (to 1 d.p.)
(b) = cos "' (0.8) = 36.86989765 ° = 36.9 ° (to 1 d.p.)
(©) = sin 7' (0.954545454) = 17.3414428 ° = 17.3 ° (to 1 d.p.)
(d) = sin 7' (0.588235294) = 36.03187907 ° = 36.0 ° (to 1 d.p.)

4. (@) O=sin""

(0.7) = 44.427004 ° = 44.4 ° (to 1 d.p.)
(b) = tan ' (
(
(

0.875) = 41.18592517 ° = 41.2 ° (to 1 d.p.)
(©) = cos ™' (0.666666666) = 48.1896851 ° = 48.2 ° (to 1 d.p.)

(d 6=tan"'(3)=71.56505118 ° = 71.6 ° (to 1 d.p.)

5. 37° 53° and 90 °

6.  Angle of slope = tan "' (0.147058823) = 8.365886124 °

= 8 ° (to the nearest degree)

7. Angle with ground = cos ' (0.5) = 60 °
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15.4 Answers

8. (a) (Lengthof diagonal)” =127+ 187 =144 + 324 = 468
Length of diagonal = 468 = 21.63330765 cm
= 21.6 cm (to the nearest mm)

(b)  Angle between diagonal and shorter side = tan™' (1.5)
= 56.30993247 ° = 56 ° (to the nearest degree)

9. Angle between flight path and horizontal = sin ™' (0.166666666)
= 9.594068227 ° = 10 ° (to the nearest degree)

cos™'(0.9) + cos 7' (0.75)
25.84193276 °+ 41.40962211 °
= 67.25155487 ° = 67 ° (to the nearest degree)

10.  Angle between strings

11. (a) (Heightof top of ramp)* = 10* - 9.85% = 100 - 97.0225 = 2.9775

Height of top of ramp = +/2.9775 =1.725543393 m > 0.83 m
.. this ramp is too high.
(b)  Length of base of ramp =10 xco0s3.5 °= 9.981347984 m

= 9.98 m (to the nearest cm)
(c) Recommended angle = tan ™' (%) = tan "' (0.05) = 2.862405226 °

=3° (to the nearest degree)

12. (a)  (Shortest distance)®= 6>+ 4>=36 + 16 = 52
Shortest distance = /52 = 7.211102551 km
=7.2km (to1d.p.)

(b)  Angle between direction and north = tan ™' (1.5)
= 56.30993247 °
.. bearing = 056 ° (to the nearest degree)

(¢c) (Distance west)”> =2.5*-12%=6.25 - 1.44 = 4.81
Distance west = +/4.81 = 2.19317122 km = 2.2 km (to 1 d.p.)

13. (a)  Angle between direction and north = tan ™' (1.5)
= 56.30993247 °
.. bearing = 056 ° (to the nearest degree)

(b)  Distance north of Cape Point = 6 +tan48 ° = 5.402424266 km
.. distance north of Bargate = 5.402424266 — 4 = 1.402424266 km
=1.40 km (to 3 s.f.)
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Practice Book UNIT 16 Cumulative Frequency Answers

16.1 Averages

1. (@)
(©)
2. (a)
(c)

Mean= 8.6 Range= 14 (b) Mean= 345 Range= 43
Mean= 11.8 Range= 28 (d) Mean=118.25 Range 23
Median= 19 Mode= 19 (b) Median= 22 Mode= 33
Median= 8 Mode= 5 (d) Mean=17.5 Mode= 11

Only in Aand C are the mean and median the same.

Data set B has the largest range.

5. @)

(b)
(©)

(b)
(©)

Number of Televisions  Frequency Frequemcio. of Televisions
0 3 0
1 18 18
2 64 128
3 73 219
4 22 88
5 14 70
6 6 36
Total 200 559
Mean = 599 = 2795
200
: 3+3
Median = average of 100th and 101st valu:esz— =3
Mode =3
. 556
Median= ey =15.44444444 =154 (to 1 d.p.)
Median = average of 18th and 19th values# =14

Mode = 14 (d) Range=41-3=38

The manager should use the mean to convince her employees that the car park is heavily used
and will therefore make a large profit.

23491

7. (a) Mean= ET = £29.36375 = £29.36 (to the nearest penny)
(b) Mode = £29.99
(d) Median= average of 4th and 5th vaIUESEM = £29.97
John should use the mode (or the median) to argue that the computer game is too expensive.
8. The mearr % =19.7 The median= % =6.5

The advantage of using the median is that the mean is heavily influenced by the one large value,
142, making it unrepresentative of the data set as a whole.

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project Teacher Support Y9B, P16

16.1 Answers

9. (@) Mode= 2 visits to the dentist

©) Number of Visits Frequency FrequenrcyNo. of Visits
0 1 0
1 4 4
2 11 22
3 5 15
4 2 8
5 3 15
6 2 12
7 1 7
8 1 8
Total 30 91

The mean~ % = 3.03 visits to the dentist.

(c) The mediar= average of 15th and 16th valge2 visits to the dentist.

10. The numbers are 4, 12 and 17 (in any order).

16.2 Grouped Data

1. (a) Freque

5

-

(b) Estimated mean height of the

pupils = 26780 =167.375cm
160

N W bh g P
D D D D P P

=167 cm (to the nearest cm)

He

O O

o5 | 185 145 155 165 [175 [185 |195 | 205

Height(cm)

Height(cm) | Class Midpoint Frequency FrequeneyMidpoint
135<H<145 140 3 420
145<H<155 150 5 750
155<H <165 160 57 9120
165<H <175 170 63 10 710
175<H <185 180 30 5400
185<H <195 190 2 380

TOTAL 160 26 780
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16.2 Answers
2. (a) Frequency
K
, N \
/NN
/ \
- TR
-
O~ VEo | 61| 62| b3 64 65| 66| 67| 68| 69| 70
Mass(kg)
(b) _ o .
Height(cm) | Class Midpoint Frequency FrequeneyMidpoint
59.5< M <60.5 60 3 180
60.5< M <61.5 61 7 427
61.5<M<62.5 62 9 558
62.5< M <63.5 63 11 693
63.5< M <64.5 64 10 640
64.5<M <65.5 65 22 1430
65.5< M <66.5 66 17 1122
66.5< M <67.5 67 23 1541
67.5< M <68.5 68 11 748
68.5< M <69.5 69 9 621
69.5< M <70.5 70 5 350
TOTAL 127 8310
: 8310
Estimated mean mass of the student512—7 = 65.43307087 kg
= 65.4kg (to1d.p.)
3 (a)
No. of Words| Class Midpoint Frequency Frequemciidpoint
6<N<8 7 13 91
9<N<11 10 10 100
12< N <14 13 8 104
15< N <17 16 4 64
18< N<20 19 3 57
TOTAL 38 416
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16.2 Answers

Estimated mean number of words per sentenc% =10.94736842

=11 (to the nearest integer)

(b) '6 - 8'is the modal class, i.es6number of words 8.

4. (a)
Time(min) |Class Midpoint Frequency FrequeneyMidpoint

15<T<55 3.5 3 10.5

55<T<95 7.5 19 142.5
95<T<135 115 20 230.0

135<T <175 15.5 12 186.0

175<T <215 19.5 6 117.0

TOTAL 60 686.0

686

Estimated mean time to solve puzziea = 11.433333333 minutes
=11.4 minutes (to 1 d.p.)

5. (@) The modal class is 160 cmheight <170 cm.

(b) . o o
Height(cm) |Class Midpoint Frequency FrequeneyMidpoint
140 < H <150 145 15 2175
150 < H <160 155 55 8525
160 < H <170 165 90 14 850
170< H <180 175 45 7875
180 < H <190 185 5 925
TOTAL 210 34 350
Estimated mean height 34350
210
Frequency
=163.5714286 cm
=163.6 cm (to 1 d.p.)
6. (@) |
\
/
10 X
/
pd \
(b) '26 - 30 cm'is the modal class. X
i.e. 25.5 cm< height < 30.5 cm 0
10 12 14 116 181[20]22[24] 26 28 30 3p 34 36 38 40
Height(cm)
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16.2 Answers
(©) Height(cm) | Class Midpoint Frequency FrequensyMidpoint

105<H <155 13 3 39
155<H <205 18 7 126
205 H<255 23 19 437
255< H <305 28 20 560
305<H <355 33 11 363
355< H <405 38 2 76

TOTAL 62 1601

Estimated mean height % = 25.82258065 cm

=25.8cm (to1d.p.)

7 Time(seconds)| Class Midpoint Frequency FrequengyMidpoint
0<T<1 0.5 0 0.0
1<T<2 15 4 6.0
2<T<3 2.5 5 12.5
3<T<4 3.5 8 28.0
4<T<5 4.5 7 31.5
5<T<6 55 14 77.0
6<T<7 6.5 11 71.5
7<T<8 7.5 3 22.5
8<T<9 8.5 2 17.0
9<T<10 9.5 1 9.5
10<sT<11 10.5 1 10.5
11<T<12 115 1 115
12<T<13 12.5 0 0.0

TOTAL 57 297.5
Estimated mean time 29577'5 = 5.219298246 seconds = 5.22 seconds (to 2 d.p.)

8. (@

No. Tickets Sold Class Midpoint Frequency Frequendylidpoint
0<N<10 5 7 35
11<N<20 15.5 42 651
21< N<50 35.5 8 284
51< N <100 75.5 3 226.5
TOTAL 60 1196.5
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16.2 Answers

1196.5

Estimated mean number of tickets sokl =19.9416666667

= 20 (to the nearest integer)
(b) Estimated number of tickets sotd60 pupils x 20 tickets per pupil = 1200 tickets

9. (@)  Frequen

Q

N W h P N <

D

5000 10 000 15 000 20 00(
Mileage
(b) _ Apoint o
Mileage Class Midpoin Frequency FrequeneyMidpoint
0 <M <5000 2500 1 2500
5000 <M <10000 7500 4 30 000
10000 < M <15000 12 500 8 100 000
15000 < M <20000 17 500 7 122 500
TOTAL 20 255 000
Estimated mean mileage 252800 =12750 miles
10. (a) Anoint .
Value Class Midpoin Frequency FrequeneyMidpoint
995 <V <1045 102.0 5 510.0
1045 <V <1095 107.0 16 1712.0
1095 <V <1145 112.0 32 3584.0
1145 <V <1195 117.0 7 819.0
TOTAL 60 6625.0
6625

Estimated mean value 60 =110.416666667 = 110.4 (to 1 d.p.)

(b) Joshua obtained his lower bound by using the lower class boundaries, i.e.

(5x 99.5) + (16 x 104.5) + (32 x 109.5) + (7 x 114.5) _ 6475
> =
60 60
U mean> 107.9166666667 0 mean >107.9 (to1d.p.)

Mean

(c) Anupper bound can be found by using the upper class boundaries, i.e.

. (5x104.5) + (16 x 109.5) + (32 x 114.5) + (7 x 1195) _ 6775
60 60
U mean > 112.9166666667 0 mean <112.9 (to1d.p.)

Mean
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16.2 Answers

Lyn's Bar Chart

11. (a) 30
Temperature
(c)

(b) Monday: 27 °C
(Allow 26 °C to 28°C)
(c) PupilA: BarChart2
PupilB: BarChartl
PupilC: BarChart5
Sun  Mon _ Tues  Wed  Thurs  Fri PupilD: BarChart 3
PupilE: BarChart4

207

107

16.3 Cumulative Frequency

1. The data in order: 2, 3, 4, 5, 7, 8, 8, 9, 11, 14, 16
Median = 8 Interquartile rangee 11 -4=7

2. The data in order: 26, 27, 32, 32, 33, 38, 41, 42, 46, 52, 52, 53, 59, 71, 88

Semi-interquartile range 53 - 32 =105
3. IQR=2%x14=28 so LQ=91-28=63 00 median= 63 + 5 = 68
4. (&) |Time(min) | Under 0| Under 10 Under 20 Under B0 Under/40 Under 50
Frequency 0 3 10 20 35 39
Cumulati
(b) Gumua
40 =
1
x
/
/ | |
/3/ ! 1
// 1 :
10 20 30 40 50
1 | Upper Time(min)
quarile  Megan  quartie
=20 :
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16.3 Answers

(c) Median= 30 minutes

(d) Lower quartile= 20 minutes Upper quartile 36.7 minutes
Semi-interquartile range 367—2_20 = 8.35 minutes
5. Median= 14.5 cm Lower quartile= 8 cm Upper quartile 20 cm

Interquartile range= 12 cm

6. Pupils' individual surveys and results.

7. Cumulatiyve
Frequency
/
/
)
/.
[l
[i
[
EERRE RS ANEE
/1 ' 1
16 yan -
)/ ! ! :
A : SR
e 1 ; I
oA ! L
10 1 12 13 14 15
Cost (£)
Median = £12.30
Lower quartile= £11.67 Upper quartile £12.70
Interquartile range= £1.03
8. (@) , . .
Time(seconds)|Class Midpoint Frequency FrequeneyMidpoint
0<T<10 5 1 5
10<sT<20 15 2 30
20<sT<30 25 12 300
30<T <40 35 15 525
40<T <50 45 5 225
TOTAL 35 1085
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16.3 Answers

Estimated mean burn tim:e% = 31 minutes.

Cumulatjv
Frequency
40

D

w
D

N [ — FEEE R _____(
1
2N !
U 1
- g S P [y Sy R [ iy Sppeny S pe. 1
! !
1
1
I
R4 : :
! !
N ___———4(‘// : 1
Y 10 20 30 40 50
Time(mins)
Median = 32 minutes
The median and the mean are approximately equal.
The median is 1 minute more than the mean.
(b) Lower quartile= 25 minutes Upper quartile 36.7 minutes
. . 38-25 .
Semi-interquartile range — = 6.5 minutes
0. (@) Cumulativ
Frequencyg
4
86 //
/
70________ e e e e e et o e e Lo d= ____//
1
1
60 !
1
T
50 :
1
A .
40 ! ;
LaYal : :
oU T 1
! 1
20-------------- ------j(l/ : :
AT | ! !
1 | :
10 1
/// : 1 :
R Iy 1 : :
Y 10 20 30 40 50 60
No. of Passengers
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16.3 Answers

Median = 43.8 passengers 44 passengers to the nearest integer.
(b) Lower quartile=30.8 passengers Upper quartdes1.9 passengers

Semi-interquartile range w = 10.55 passengers

=11 passengers to the nearest integer

10. Pupils' own samples.
One possible sampleis 1, 2, 3, 4, 5, 5, 6, 7, 8, 10, 11 which has

lower quartile= 3 upper quartile= 8

Semi-interquartile range % =25

One quarter of the rang:e% =25
11. (a) Median=0.62 m (Allow 0.62 m - 0.63 m)
Lower quartile= 0.58 m Upper quartilee 0.67 m

Interquartile range= 0.09 m  (Allow 0.07 m - 0.10 m)
(b) Diagram C

12. (a) Median=£31.10 (Allow £30.560 - £32.00)
(b) Percentage % x 100 = 85% (Allow 82% - 87%)
(C) 40
30 YA
Cumulative ! .
Frequency / ' Lower quartile = £26.40
20 A Upper quartile = £37.10
/: E Interquartile range = £10.70
10 ARE (Allow £9.50 - £11.50)

1
. L1 'uo
0 5 10 15 20 25 30 35 40 45 50
Amount of Money Earngd)

(d) 30

25

20 ¥

Cumulative
Frequenci/l:

10 A

5

0 =
0 5 10 15 20 25 30 35 40 45 50 55 60
Amount of Money Earngdl)
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16.3 Answers

(e) Statement A isrue

Statement B ialse  (the median corresponds to cumulative frequency 15, so lies in the
interval £45< amount earned < £50. The medm=i£47.50.)

Statement C ifalse  (only 10 out of the 30 students earned £50 or more.)

16.4 Box and Whisker Plots
1.

2. The data in order: 14, 16, 17, 18, 18, 19, 21, 21, 22,25, 31, 33, 36, 39, 41

Min =14 LQ =18 Median= 21 UuQ=33 Max = 41
10 15 20 05 30 35 4Q 45
3. Min = 3 LQ =12 Median= 17 uQ =20 Max = 24
) 5 10 15 20 25
. . 38-20
4, () Range=58-12=46 (b) Semi-interquartile range =9
, - . 18-7
5. Median= 11 Semi-interquartile range =55
6.
Manufacturer A Manufacturer B
Median 4000 hours 5000 hours
Lower quartile 2500 hours 3500 hours
Upper quartile 4500 hours 6000 hours
Range 4000 hours 6500 hours
Interquartile range 2000 hours 2500 hours

From this table we can see that, on average, the light bulbs produced by manufacturer B have the
longer life-span.
Although there is far more variation in the life-spans of type B, the lower quartile for type B is

almost the same as the median for type A, which gives further support to manufacturer B producing
the better light bulb.

© The Gatsby Charitable Foundation 11
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16.4 Answers
7. Class 9P Class 9Q

Median 13 13

Lower quartile 10 11

Upper quartile 18 14

Range 13 11

Interquartile range 8 3

From this table we can see that both classes had the same average mark. There is far more
variation in the scores for class 9P. Some students in 9Q performed better than their counterparts
in 9P. In general, though, class 9P tended to score better marks than class 9Q.

8. (@) The builder might prefer to use the red bricks because that type has the higher median, i.e.
they tend, on average, to be stronger than the yellow bricks.

(b)  The builder might prefer to use the yellow bricks because that type has the smaller range,
and the larger minimum, which means that he is less likely to get a weak brick.

Also, if the red bricks tend, on average, to be stronger than the yellow bricks, then they are

likely to be more expensive, so he might prefer the yellow bricks if he wishes to save money
at the expense of structural stability.

9.
English Mathematics
Median 10 10
Lower quartile 8 7
Upper quartile 12 16
Range 8 15
Interquartile range 4 9
From this table we can see that the class had the same average mark in both subjects. There
is far more variation in the scores for Mathematics. Few pupils in the class scored high
marks in the English test. Nobody scored full marks in either test. In general, though, the
class tended to score better marks on the Mathematics test.
10. (@) FimC: minimum age to view is 18.

(b) FilmB: 50% of the audience was between 14 and 30.

(c) FilmA: the median age of the audience was 38 years, and only 25% of the audience was
under 34 years old.
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Practice Book UNIT 17 Quadratic Functions Answers

17.1 Quadratic Expressions

1. (@), (), (c) graphs \ Y
=x? L y=x%+ i\ ’ [
@ vy y 3 oy ol x| ]
translation g% \"‘\ 7 o]
y=x*-y=x"-2 \\\ \[ 11 // ,'//
gop A d
| \ c iy
trans atlonE_ZE \ “‘ \ 5 / l’ /
2 ’ N / ]
4 VIV INGL A L
- \L L/
8 a 5 y:xfr
[l 1 \ \ \“ . ’ /
6 \ x‘ . /* /):XZ_
/ 3 \lys9-x° B 2\ P ¥ 2] 3] [
5 -
/ ) \ /
/ TN \ B
/ /] \ \
/ \
/ . \ |
[/ A\
73 /?[2 /-1/ AN 3 \i 3] Ix
| AN [\ vEa-xe
/ 2 \
/ \
Al A\
|1/ \\ [\
[/ 4 NAUA
|11/ VM
) /// L \\
I/ 6 \\\
I/ | y=14x?
I/ 4 \\
/] \\
/ g \\
/| WL,
/ o YEIX
/ - \
—‘10 =-1-x"

© The Gatsby Charitable Foundation 1



MEP: Demonstration Project Teacher Support Y9B, P17

17.1 Answers
y
3. \ :4)2/ 2
\\\ \ /// °
A 5 [T T =%
\ \ / /
3 VLl / )
NN INn1//
I / 8
\ |/ ot
N\ /
-3 2 1 = 0 1 2 3 X
‘—1

4. y
-3 2 /0\ 2 3 o
P
7 A
1/ N \N | X s/=—%x2
ZANVA/Y/ I W\ I\
/ \
/] L, \ 1\
+ [RSnEy
/ -5 \ '/:_EX
/] LA
/ 5 \
;/ u \\y=—§X2
| B "
‘_9 y=-x y
> (a) SRR T
(b) (-2, 8), (2, 8) . =T
N1, /
\ /

N
=
1
O
x
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17.1 Answers
y
6 €)
\ 1 /
y = (X +0)° u/
\ \|/ /
\6\ //
y:(x+f_)2 2 y::()'_z)z
5 Ja| 3] 2] 1] [o 2 3] & "
(b) y=x* - y=(x+1)? translation é?;)llé
y=x> - y=(x+3)? translation 5_03%
Rz
y=x% - y=(x-2)2 translation
(x-2) b B
(© 6
6 5| 12 3] 12| 1 2] 13| 41 651 6] 7] I«
y=(x+4)?2 y=(x-3)? y=(x-5)2
y y
7 (a) \ (b)
s/ \[ v=a-97-
7 0 i | 2 | B8 X
N /
y:+02+1 | -2
3 2] 1] b 1] Ix -3
y
(©) ’ G
\ ; \ /
\| 5| #| B [/2 1[0 [x
\ / T ’ yE (x-[3)7+2
2 1
y=(x+47-8 3 0 1 D 3 4 X
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17.1 Answers
y
8. (@), (b) \ y = x%r 2x /
\ / \
y 3 xF+|x
/ \
12 | Lo il X RN 6 il X
N—
01 10 :
Lowest pomtD > 20 Lowest point (-1,-1)
y y
/
= xT+ 4x \ /
BN B R 1 1 TR B A B 2] 9 [x
- /
_ \ /
Lowest point (— 2, —4) y = | x°}+ 6x
/
Lowest point ofy = x?+ bx is
Ob _b20 )
H2' " aH
Lowest point (-3, —9)
y y
(©)
\ /
\ /
y = X]— 4X
0 1 | 2 x 0 L | 2 | 3 4 Ix
\ /
N b
Yy
\
\
0 1 > | B B b X
\
y= xP-|6X
/
/
[b b20
@ B f
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17.1 Answers
e \\ : // \\ : ll
\ M|
\ “1/ ?
. \ ]
y \\ /7
-3 -2\ L1 /c 1 X 3| 12 17 1 X
yE 2x 9+ 4x+1_1 y|= 3x +5x+2_*
(b) (0,1) (0, 2)
() (0,0
d 1, -1 -1 -1
(e) (-1,c-a)
10. (a) y y
\ / \ /
_5\ 4 137 d27 1 1 /o X -5 a4 3| 42| 41 | 0 X
\ 3 \ B
\\ // P \ [d
/ 3 \ AR
\ 7 A o
y:x2+5 +1 -5 )=2X2+8 i 110
y
R /
I\ /
L N\ /y=13x%29x+]7
0 L P 3| 4 X

O b 4ac-b3%0
®  Hoa T2

11. (a) cis they-intercept (or value of when x = 0) and graph showsy =10 when x =0

1

(0) a=-

. b=2
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17.2 Answers
17.2 Quadratic Equations: Factorisation
1. (@ 3(x+7) (b) 5(x-4) ) x(x-1)
d) x(x+6) (e) x*(x-1 ()  4x(2+5x)
@ 2x(2-15x) (h)  x(5+16x) i) x(x?+1)
2. (@ (x+1(x+3 b (x-1(x-2) € (x=7)(x+?2)
d) (x-20)(x-1) e) (x+5)(x+7) H (x-5)?2
@ (x-5)(x-6) (hy (x=-9)(x+7) i) (x-6)(x-8)
3. (@ 04 () 0, -3 © 0,7
1 7 5
(d 0 7 (® 0 3 ® o -
4. @ 2, 6 (b) -4, 2 © -3, 2
d) -4, 1 €) 3,5 @ 2 9
@ -3, 09 (hy -3, -7 0 -1, 17
() -5, —12
5. (a O, 8 (b) o,g © 5 -10
d) 7, 10 e) -8, 7 M -3, 17
6. (@ ’
\ ly=x242 - /
\ ) /
\ /
\ 1
\
-4 — 2 0 p B | X
\ Ry
\ T
\ 1/

(b)  Graph crossesaxis at two points, which are tlevalues that givey = 0.
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17.2 Answers
y
7 @) \ 11/ (b) One
\ C x+1)2=0
y=x2+ 2xf+ 1 Y, © ( )
5T TS T, so (x+1)=0
x=-1
y
8 \ /
. / Graph does not crogsaxis, so there are nevalues for
y which y = 0.
Nl
yE xPH2x+12
274170 il "
9. (c) w=2o0 -5 (d) cannot have width= -5 () 2cm by 5cm

10. 4cm?

11. y=-5o0ry=1

17.3 Quadratic Equations: Completing the Square

1. (@ (x+3)%-9 (b) (x+2)*-4 ) (x+4)*-16
d (x-52-25 (e) (x+35)*-1225 fH (x-257°-625
2. (@ (x+3)°*-8 (b) (x-4)*- ) (x+5)?-
d) (x+6)>-28 e (x-2)7- fH (x-3?%-12
(@ (x+25)2%-325 (h) (x+1 )2 6.25
(i) (x+05)?-225 () (x-05)%+275
3. (a) 4, -2 (b) -3, -1 ) -6, -2
d 1,4 (e) -3, 5 @ -7, 4
4. (a) —3.45, 1.45 (b) —4.24, 0.24
(c) -6.74, 0.74 (d) -0.10, 10.10
(e) —2.30, 1.30 () 0.38, 2.62
(@ —-5.70, 0.70 (h) -4.19, 1.19
5. (@ x(x+4)=20 (b) 29cm
6. (@ (x-4)*+2=0 (b) (x-4)* cannot be negative
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17.3 Answers

7. (@ x?+5x-2=0; -5.37, 0.37
(b) x%?-2x+3=0 ; no solutions
(c) x?+2x-3=0: -3, 1
(d x?-6x-3=0:; -0.46, 6.46

8. (@ 20 (b) t=1ort=3
9. 3
10. 53.0cm

11. —4.44948974, 0.44948974
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Practice Book UNIT 18 Sampling Answers
18.1 Random Samples
1. This list of random digits generates the numbers

71 95 43 59[16 84 59 21 76 60 12 33 70 }2

63 71 35 33[23 65 24 65 11

The sample will consist of pupils

30 85 73 96 55

16 James 21 Daniella 12 Emma 22 Joseph 23 Anna
2. 98 85 90 98 84 47 50 94 67 93 02 63 |29 [12
60 49 50 99 93 75 1[0 05 90 93 06 b6 47 76
82 98 46 57 80 94 42 83 01 60 8/ 02 35 [22 84
70 88 81 40 63 96 70 08 30 08 17 57 97 13 21
The sample consists of pupils
27 Fatoumata 2 Lucy 29 Annie 12 Emma 26 Helen
10 Rachel 5 Jayne 6 Nadima 1 Alan 22 Joseph
3. (& 1 JimmyJump 2 Harold Hammer
3 Tom Throw 4  Paul Discus
5 Harry Hop 6 Paul Putt
7 Sam Shot 8 Liam Long
9 Jake Javelin 10 Victor Vault
(b) 26 60 49 50 99 93 75
90 93[06 06 47 76 82
98 46 57 80 94 42 83 01
60 86 02 35 22 84 70 88

This selects Victor Vault, Harry Hop and Paul Putt for drug testing.

4, This list of random digits in question 1 generates the numbers

71 95[43 59[16 84 5H 21 76 60 12 B33 70 p2

63 71 65 24 65 11

30 85 73 96 55

The houses that should be visited are those numbered

43 16 53 21 12 33 22 35 23 24

5. This list of random digits in question 1 generates the numbers

719 543 591 684 534 176 601 233 702 263
713[533[236¢ 524 651 130 857 396 55

The houses that should be visited are those numbered

532 176 233 263 533 236

© The Gatsby Charitable Foundation 1
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18.1 Answers

6. (@) Number the entries on page 1 of the book from 0 to 249, those on page 2 number from
250-499, and so on until each entry has a number from 0 to 99 999. Then use random
number tables to generate as many 5-digit numbers as are needed for the sample and take
the corresponding entries from the telephone book.

(b)  This process does not produce a random sample for the area because not every person has a
telephone, some people choose to go ex-directory and generally there is usually only one
entry per household, so other people living at that address will not be included in the sample.

7. (@) Club members numbers are

Dee 1 Max 2 Ollie 3
Denise 4 Nazir 5 James 6
Tom 7 Jane 8 Hannah 9
Holly 10 Ferdi 11 Gemma 12
Richard 13 Kim 14 Nadia 15
Jai 16 Grant 17 Hugh 18
Victor 19 Juliette 20 Ben 21
Peter 22 Nigel 23 Al 24

(b)  The list of random digits in question 1 generates the numbers

71 95 43 59[16 84 53 21 76 60 12 33 7p P2

63 71 35 33 65 24 65 11 30 85 73 96 55

The following club members, with their ages, are selected for the first sample
Jai (13) Ben (13) Gemma (13) Peter (14) Nigel (14)
The mean age is 13.4 years

(c) The list of random digits in question 1 in reverse order generates the numbers

55 69 37 58 03[ 11 56 42 56 32 33 53 17 36

33 21 06 67 12 35 48 61 95 34 59 17

The following club members, with their ages, are selected for the second sample
Ollie (18) Ferdi (11) Grant (12) Peter (14) Tom (16)
The mean age is 14.2 years

(d) As can be seen, the two samples have different people, although there is some overlap
because the list of random digits is fairly short.

The sample means are not the same, although they are reasonably close. We would not
normally expect the means of two random samples (from the same population) to be the
same.

8. (@) Inacensus, every member of the population is used so there can be no bias resulting from
the sampling technique.

(b) Using a census can be expensive (in terms of both cost and manpower); time consuming;
difficult to achieve because of inaccessibility (e.g. a census of all the dolphins in the world);
impossible (where it involves testing to destruction, e.g. matches).

© The Gatsby Charitable Foundation 2
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18.1 Answers

9. Mr May should use a census. His class is small enough for the data to be found quickly and easily
for every pupil in the class. Using a smaller sample may produce a biased value that would not
reflect the class as a whole.

10. The headteacher should use a sample because the population (1800) is very large. It would take too
long to obtain the information from every pupil, which would not be cost effective as an accurate
value is unlikely to be needed. A reasonable sample of, say, 100 pupils, chosen randomly from
across the whole school, should produce a realistic estimate for the true mean travel time.

18.2 Sampling Techniques

1. There are three possible samples, one being
Tom Nadima Mohammed Emma Miles Lisa Daniella Sophie Fatoumata Karen

2. Number the trees, row by row, from 1 to 400. Select trees numbered
16 32 48 64 80 96 112 128 144 160 176 192
208 224 256 272 288 304 320 336 352 368 384 400

3. Select houses numbered
17 34 51 68 85 102 119 136 153 170
187 204 221 238 255 272 289 306 323 340

4, 3 boys and 5 girls

5. Quota samples are not random.
The different samples (from which the quotas are selected) are usually of different sizes, so not
every member of the population has an equal chance of being selected. Even if the categories were
all equal in size, we would still not get a random sample because the person conducting the survey
decides who to choose (usually based on simple convenience).

6. A systematic sample is not random because the items in the sample are determined immediately the
starting point has been decided.

7. (@ Management 2 Technical 4 Administrative 4
(b) Management 1 Technical 2 Administrative 2
(c) Management 5 Technical 10 Administrative 10

8. See numbering of club members in answer to question 7 of Exercise 18.1.

@ 3 Ollie (b) 4 Denise (c) 6 James
6 James 8 Jane 12 Gemma
9 Hannah 12 Gemma 18 Hugh
12 Gemma 16 Jai 24 Ali
15 Nadia 20  Juliette
18 Hugh 24 Ali
21  Ben
24 Al
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Answers

10.

(@ Select homes numbered

5 10 15 20 25 30 35 40 45
50 55 60 65 70 75 80 85 90

(b) 4 bungalows

(c) Both methods produce a sample with 4 bungalows.

Pupils' results will vary.

18.3 Stratified Random Samples

1.

The sample will consist of 4 boys and 6 girls. The particular pupils will depend on the random
numbers pupils obtain from random number tables or generate on their calculators or computers.

Delivery Drivers 3 Cooks 9
Cleaning Staff 1 Sales Staff 2

(@ They might want to use a stratified random sample if they don't have equal numbers of VW
and Audi owners.

(b)  They need to generate a random samplgg%é x 650 =13 Audi owners and

40

2000
They should number the Audi owners 1 to 650 and then use random numbers tables with

3-digit numbers to select 13 of them, using the first 13 different numbers selected in the
rangel < n < 650.

They should number the VW owners 1 to 1350 and then use random number tables with
4-digit numbers to select 27 of them, using the first 27 different numbers selected in the

range 1< n < 1350.

x 1350 = 27 VW owners.

He should include% x120 = 20 Jersey cows and % x 180 = 30 Friesians.

(&) There are 16 females and 24 males altogether so the sample should contain 4 females and
6 males.

(b)  The particular coins selected will depend on the random numbers pupils obtain from
random number tables or generate on their calculators or computers.

Bus 0 x 720 =30 Walk 0 x 310 = 12E
1200 12
Cycle 0 x 90 = 3§ Car >0 x 80 = 3}
1200 4 1200 3

Rounding these to the nearest whole number, the sample would consist of

© The Gatsby Charitable Foundation 4
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18.3 Answers
30 pupils who travel by bus 13 pupils who walk

4 pupils who cycle 3 pupils who come by car

7. (@) Astratified random sample will reflect the different types of housing stock in the city. The
views of the occupiers should therefore be more representative of opinion as a whole regarding
the quality of homes within the city.

(b)  Privately owned homes 200 x 720 = 96
1500
Homes rented from the council 200 x 592 = 78E
00 15
Homes rented from private landlords 2%% x 188 = 251—15

Rounding these to the nearest whole number, the sample should consist of

96 privately owned homes
79 homes rented from the council

25 homes rented from private landlords

8. The results here will be specific to the class and the area in which the school is situated.

© The Gatsby Charitable Foundation 5



1.2

Answers

Indices

Multiplication and Division

1. (a) 20 (b) 21 (c) 36 (d) 42 (e) 45 (f) 18
(g) 28 (h) 49 (i) 40 G) 8 k) 9 )y 4
(m) 7 (n) 7 (0) 9 (p) O (@ 0 (n o

2. (a) 3 (b) 7 () 4 (d) 8 e) 3 ) 4 @ 9
(h) 7 i 3 0 7 (k) 4 0 5 (m) 2 (n) 4
(o) 7 (p) O (@ 0 (n o

3. 24

4. 27

5. (a) 16 (b) 28 (c) 32

6. (a) 6 (b) 3 ) 4

7. 8
8. (@ 35 (b) 14 (c) 42
9. (a) Daniel 70p, Joel 56p (b) Daniel has 14p more than Joel

10. (a) 80 (b) 64 (c) 40

11. £6

12. (@ 9 (b) 7, with 1 left over

13. TeamA: 7, Team B: 21, Team C: 14, Team D: 14 14. (a) 7 (b) 5

Squares, Cubes, Square Roots and Cube Roots

1. (@) 25 (b) 36 (c) 1 (d) 49 (e) 6 M 1 (9)
(h) 5

2. (a) 27 (b) 64 (c) 216 (d) 1000 (e) 3 (f) 10
(9) 6 (h) 4

3. (a) 100 (b) 4 (c) 16 (d) 49 (e) 64 (f) 81
(@ 1 (h) 343 (i) 512 G) 0 (k) O () 8

4. (a) 10 (b) 2 (c) 9 d) 8 (e) 4 M 3

5. (a) 144 (b) 121 (c) 3375 (d) 2197 (e) 169 (f)
(g) 400 (h) 1331 (i 11 () 20 (k) 13 () 15
(m) 15 (n) 13 (o) 12 (p) 11

6. (a) 52 (b) 5 (c) 116 (d) 25 (e) 16 f 72

(g) 1001 (h) 100

251

225
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Index Notation

MEP Pupil Text 1-6 Answers

1. (a) &4 (b) 3 (c) 6 (d) 7
(g) 4° (h) 7° (i) 10° () 100°

2. (a) 81 (b) 625 (c) 2401 (d)
(9) 128 (h) 2 (i) 4096 () 4

3. (@ 2% (b) 3° (c) 3° (d) 4°
(@) 4 (h) 5° (i) & Qo 7
(m) 4° (n) 4% (0) 3° (p) 3°=1
n 2 (s) 3 (t) 4’ (u) 5°

4. (a) 22 (b) 28 (c) 2* (d) 2°
(9) 4° (h) 3 (i) 5°

5 (a) 3% (b) 28 (c) 4% (d) 3
(@ 3 (h) 3 (i) & () 8°
(m) 2*or 47 (n) 22 (o) 28

6. (a) 2° (b) 10° (c) 2* (d) 3°
(9) 5° (h) 4° (i) 6* G 2°

7. (a) 2° (b) 3* (c) 6° (d) 5°
(9) 3 (h) 5° (i) 3°

8. (a) 28 (b) 2* (c) 3° (d) 5°

9. (a) 3 (b) 2" (c) 5% (d) 72
(9 3=1 (h) 4t =4 (i) 2t=2

10. (a) a° (b) a™° (c) x° (d) x?
@ o (h) x° (i) b’ () b°
(m) y? (n) x°=1 (0) x° (p) p*
(s) x°=1 t) x*=x (u) x* (v)
) x*

11. (@) p=3 (b) g=0

12. 2x*

252

(e) 18° (f) 19?
10 000 (e) 1
(k) 1 () 25
(e) 5 (f) 5°
(k) 17° (I 9*
(q) 3'=3
(e) & (f) 5°
(e) 2° (f) 2%
k) 7° () 9
(e) 3* (f) 10*
(k) 6 () 5°
e) 2° (f) 4°
e (10°) 0 ()’
e) 7 (f) 27
) y° f) p’
(k) ¢ () x°
(@ x° " y*
X8 (W) X15

(f)

729
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Factors
1. (@ 1,2,7,14 (b) 1,3,9,27 (c) 1,2,3,6 (d 1,3,5,15
(e) 1,2,3,6,9,18 M 1,5,25 (9) 1,2,4,5,8, 10, 20, 40
(h) 1, 2,4,5, 10, 20, 25, 50, 100 (i 1,3,5,9, 15,45
) 1,2,5,10, 25,50 (k) 1,2,3,4,6,9,12,18, 36 MO 1,2,4,7,14
2. (@ 1x10, 2x5 5%x2 10x1 (b) 1x8 2x4,4x2 8x1
(c) 1x7, 7x1 (d 1x9 3x3 9x1
(e) 1x16, 2x8, 4x4, 8x2, 16x1 (f) 1x22, 2x11, 11x2, 22x1

(g0 1x11, 11x1
(h) 1x24, 2x12, 3%x8 4%x6,6%x4, 8x3 12x2, 24x1

3. (a) 4 (b) 3 © 3 d) 4 ) 5 M 4
(h 1

4. (a) 6,10,20,8,2, 24,4 (b) 10, 20, 15, 55

5. (@) () 20,22,24,26 (i) 21, 24,27 (iii)y 20, 25
(b) prime numbers

6. (a) () 16 (i) 18 () (i) 25 (i) 27

Prime Factors
1. 2,3,5,7,13,19, 23

2. 53,59
3. (@ 2x5 (b) 2x3x7 (c) 2% x17 (d) 2°x3x7
(e) 2x5° (f) 2x3 x5 (g) 3x11x13 (h) 3x5% x11
() 7x11x13
4. (a) 32=2°and56=2>x7 (b) 2° (=8)
5. (@) 2x3=6 (b) 2x3=6 (c) 3x5=15 (d) 2
(e) 2x5=10 (f) 5x7=35 () 2°x3=24
(h)y 2x3x13=78 (i) 3x7%=147

6. (@) 45=3*x5, 99=3*x11, 135=3*x5
(b) () =9 (i) =9 (i) 3> x5=45 (c) 3¥=9

7. (@ 5 (b)3* x5=45 (c) 2°=8 (d) 2x5=10
(e) 2°x3=24 (f) 2x3x5=30 (9) 22 x3* =108
(hy 22 x11 =44 () 22x3F x7 =252

253

(99 11

, 28



Further Index Notation

1 1 1 1

1. (@ 6 (b) 3 (©) 5 (d) <

m 3 ()1 0)2—15 ) 8
1
(n) 125 (O)E

2. @ -4 () -1  (c) -3 (é‘)

@ 3 (-1 (i)% 0 -1
1 1
m-3 3 ©-2 @

3. (a) 0.125 (b) 0.05 © 2 d) 4
() 0000125  (g) 729  (h) 27 %}
(k) 62748517 () 1331

4 @r mma  (©a (@ =

a a
@ 2 (Ma () ai i) @
a a® 12,2
R R N OR N OR
ny a’ ny ¢t
(n o (s) b (t) Y (u) b
2 =
W A 0
1 . _5
5. @5 Ba ©y=2

MEP Pupil Text 1-6 Answers

254

() 32

(€) -3

K) -2

2
(@) 3

H 8
(m) 2187
1
> M 2
n -2
2
(n 5
éeg=0.004444...

() 1728
>  H =
a a
% 0 &
aS
(@) F
V) -5
m
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MEP Pupil Text 1-6 Answers

Standard Form

1.

11.

12.

13

(a) 4.7x10* (b) 5.21 x 10* (c) 3.2x10’ (d) 3.241x10°
(e) 4.2 x10? (f) 8.1x10* (9) 5x10° (h) 4.7 x 10"

(i) 3.2x10° () 62x10™ (k) 5.71x 1072 () 20%x10°7
(m) 1.24x107" (n) 3.71x 1072 (0) 21x107* (p) 7x107°
(q) 471x107* () 3x107*

(a) 1x10° (b) 1.5 x 10* (c) 6.4 x10° (d) 3.04 x 10’

(e) 4x10° (f) 4x10°

(a) 600 000 (b) 431 (c) 58600 000 (d) 0.00083 (e)
(f) 0.0000642 (9) 47 (h) 0.32 (i) 0.000847

() 334 000 000 (k) 0.0003471 () 842.1 (m) 16.75
(n) 0.0000084 (0) 0.000712

(a) Yes (b) Not.32 x 10° (c) No1.56 x 107’

(d) No: 4 x 107 (e) Yes (f) N& x107° (9) Yes

(h) No:5.471 x 10* (i) Yes

(a) 6x10* (b) 1.6 x 10’ (c) 1.25 x10° (d) 4x1073

(e) 2x1073 (f) 1.6 x107° (9) 28x107° (h) 8.8 x10°

() 9x107* () 9 x10? (k) 4x107* () 1x10*

(a) 5x10* (b) 6.2 x 10° (c) 1.456 x 10°

(a) 365 x 24 =8.76 x 10° (b) 7 x 24 x 60 = 1.008 x 10*

(c) 24x60%=8.64x10*

(a) 6370 km (b)6370000 = 6.37 x 10°
() 2 x Tx 6.37 x 10° = 4.0024... x 10’

5 900 000 000 000 000 000 000 000 B0 107> mm

4.82 x10%kg

(@) 153 000 000 km and 147 000 000 km
(b) 1.53 x 10" mand 1.47 x 10" m

(a) 4.444355556 x 10° (b) 3.68785269 x 10° (c) 8x10°
(d) 1.536 x 10* (e) 1.6544 x 10 (f) 2.24 x10°

255
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Calculations with Standard Form

1. (a) 6x10% (b) 8x10° (c) 9 x10%* (d) 2 x10%
(e) 2.4 x10" (f) 1.2 x 10’ (g) 2.88 x 10" (h) 2.2 x 107
(i) 5.832 x10’ () 6.76x107* (k) 1.302 x 1078
() 45x107%
2. (a) 4x10* (b) 3x10° (c) 2x10? (d) 8x10?
(e) 1.2 x10° (f) 1.2 x10° (g) 27x107* (h) 5% 10’
(i) 4.1x10% () 1.1x 108 (k) 3x10° () 1.1x107"
3. (a) 1.764 x 10 (b) 1.369 x 1073 (c) 1.728 x 107"
(d) 2.846... x 10* (e) 7.44 x 10% (f) 1.558 x 107’
(g) 9.5833..x1072 (h) 1.46875 x 10° () 5.0625x107*°
() 2.449... % 10° (k) 5.12 x 10" (I) 6.753 x 10
4. (a) 864 x10° (b) 6.048 x 10° (c) 3.1536 x 10’
5. (a) 2.73x10 kg (b) 3.64 x 10%kg (c) 6.37 x 10 ?Kkg

6. 1.26 x 10" mm?

7. (@) () 3.32x10°m (i) 9.96 x 10°m (iii) 1.328 x 10'm
(b) () 3.012..x107%s (i) 6.024...s (ii))6.024... x 10°s

8. (a) 3x10°m (b) 5x10?s (8 min 20 s)
9. (a) 3.84%x10°m (b) 9.6 x 10°s (266 hours 40 min)
10. (a) 1x10°cm® (b) 1.3kg (c)2.30769... x 10°cm?®

(d) 9x10%kg, 3.333..x10%cm?
11. 45 x10° x (1.03)"° = 6.0476... x 10°
12. (a) 52 000 000 (bL2 x 107 cm 13. 8.54 x 10°
14. 1.845 x 10™ tonnes (2 x 10" to 1 sf.)
15. (a) 4.29981696 (bB x 1072
16. (a) 1.496 x 10° (b) 2.5752... x 10°

17. (a) 5x10™ (b) 5x10°8
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Formulae

Using Formulae

1. (@) A=8P=12 (b) A=30,P =26 c) A=22,P=26
(d A=20P=18

2. (a) 16 (b) 12 ) 15 (d) 20

3. (a) 30 (b) 400

4. (a) 30 (b) 12 ) 17

5. (a) 60 (b) 105 (c) 144

6. (a) 26 (b) 14 ) 19 (d) 46 (e) 18 M 12
(@) 4 (h) 2 (i) 26 () 50 (k) 30 () 40
(n) 10

7. £130 8. 17.4cm

Construct and Use Simple Formulae

1. (@) P=2a+b,P=16 (b) P=4a, P=20 (c) P=5a+b, P=40
(d P=a+2b+c P=27 (e) P=6a, P =60
(f) P=2a+2b+2c P=36 () P=2a+2b+c, P=520
(h P=3a+b P=21
2. (@) A=ab, A=60cm? (b) A=a? A=9cm?
(c) A=a®+ab, A=20cm? (d) A=ab+bc, A=48cm?
© A=%ab,A=100m2 0 A=%ab+b2,A=450000m2
3. (@ (x+1)and(x+2) (b) T=3x+3
4 @ m=X1Y () M=PHra*rres+t
2 5
5. (a) T=3p+2q (b) £190
6. (@ P=2x+2(x+3)=4x+6 (b) A=x(x+3)
7. (@ x+1 (b) x-3 (c) S=3x-2
8. (a) C=3+2n (b) £19
9. (a) C=1+2m (b) £7

257

(m)




2.2

2.3

2.4

MEP Pupil Text 1-6 Answers

10. (@) 2 (b) 2n +6

11. (a) 100 - 8x (b) (20 - 2x)(30 - 2x)
12. C=27n

13. (a) C =45l (b) C=xl

14. (8) S=P+Q (b) (i) S= X+ 3250

Revision of Negative Numbers

(i) S= X +650n

1. (@) -2 (b) 4 (c) -3 (d -8 (e) 24
(9 8 (h) -8 (i) 27 G 8 (k) —13
(m) -24 (n) -11 (0) -5 (P) 3 (@ 11
(s) -8 t -6 (u -1
2. (@ 1 (b) 16 (c) 25 33°C 4. 24°C
Substitution into Formulae
1. (a) 50 (b) 68 (c) 14 (d) 23 (e) —4
2. (a) 10 (b) 40 (c) 11.25 (d) 4 (e) -10
3. (@) 19.6 (b) 18.4 (c) 18.08 (d) 18.8
4. (a) —280 (b) —40 (c) 80 (d) 800; 4
5. (a) 80 (b) 51 (ck 4 (d) £3 (e) -3
(@ O (h)% (i 1 (o 10 (k) -2 0
(m) %10 (n) 0.18 (o) 0.38 (M5 () =8
6. (a) 3.8 (b) 0.225 (c) 2.6 (d 7.5 (e) 9
(9) 05 (h) 7.12 (i) 3.7
7. —21.67 (2d.p)
8. —13
13 5
9. (a ) (b) "8
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(f) 54

() —35
(n

(f) 5

(f)

(x5

-10

(n 15

7

3

9

7.04

f) 2.4




2.5

2.6

MEP Pupil Text 1-6 Answers

More Complex Formulae

12 21 20
1. @ — (b) —30 (C)—z (d) 3
2. (a) +13 (b) +8 (c) +3.4
_3 12 _ 100 50 _
3. (@ > (b) T (c) —10 (d) 20 20 (e) -4
1 17 7 .
® 3 (9) = (h)§ @M 1
4. (a) +5 (b) +12 (©) +7 (d) 11 () +2 (f) +13
5 (a) % (b) 588.24 (2 d.p.) (©) 572.67 (2d.p.)
6. 335
7. (a) -32.3(3sf) (b) —30
8. (a)i) 0.2kg ii) kg peem®, kgem™ or % (b) 2.29kg (2dp)
Changing the Subject
y _y-3 _y+8 o
1. (a) X—Z (b)X_T (c) x= 2 (d) x=4y-2
() x=5+2  ()x=y-a (@ x=ya+tb (0 x='—=
0 x_y:b (j)xzyb;C ) x=y-a-b () x=yc+a-b
_y _y-¢c _3cy+ b _ pd+bc
(m) X=25 (n) x= 5 (0) x= ia (p) x=
= y —_ = ﬂ— = E — ﬂ_
(@) X—B a (n x= o 3 (s) x 3 +4 ® x= c y

2. I—X; R=¥
R [
3 m=£;a=E
a m
4 r=S
21T
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6. z=3m-x-y

2 2
7. (@) a=+ Y (b) a=—3
t+t?
(t+31)
8. z= v
Xy
9. (a) r= +\% (only a positive value becauseés radius) (b) 2.82
_ 2
10. (a) te 2% ; h= AT (b) 2 (©) 2.5
X 4x
11. @ a=22-b (b)) A= Exzaxh=2 . 5= 2A
h 2 2 3h

Further Change of Subject

=3Y -8y _ay _6-5y
1. (@) x= (b) x 5 (c) x > (d) x >
(€) x= 8_72y () x= (9 x=a-b-2p  (h) x=10-aq
: _q-rb
i x= =
2. (a) a=4q? (b) a= bz ©) a:Z—C2 (d) a=3—g’2
_ 30by? _ = 4p? -
(e) a=32bv fH a= o (g) a=4p~-b
h) a=b-122 () azg—b
2 1 1 3x 5p
3. @ 2a-1 (b) b2 (c) 2 (d) 3 x (e)5+p
6X 4rv 7q . ap
OB O I O
4. () g—4_|7_722| (b) 10.07 (2d.p.
5. (@) v=_"" (b) —24
u-f
_V _ Vv
6. () h_2g (b) 1.8 ©9= 7 (d) 0.8
7. (a) R= U (b) 14.4
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@ X= g Ry ® 2
@) rzi% (b) 2.62 2dp)

Expansion of Brackets

1.

(@) 3x+3 (b) 4a+8 (c) 3x - 18 (d) 15-5b

(e) 16 - 2x (f) 3x +12 (g) 10x - 24 (h) 12x - 30

() 6x+21

(@) -2x —12 (b) -3x - 6 (c) —6x +18 (d) -7x +14
(e) -8x - 4 (f) —15+ 10x (@) -6x +16 (h) 12 + 3x
() -16 + 32x

(@) x* +x (b) x - x? (c) x* - 6x (d) —3x% + 2x

(e) —4x? + 6x (f) 4a® + 5a (g) 6a - 15a (h) 12y? - 63y
(i) 30y - 12y?

(@) 2x —-13 (b) x* - 2x (c) 5x + 23 (d) 6x +6

(e) 11x -28 (f) n>+10n -8 (g) 2a+28

(h) 3x* -10x + 24 (i) 3x* - 5x

(@) X+ x? (b) 2x3 —10x? (c) 2x+6 (d) 8x -4

(e) 6x3-12x (f) 4x3 + 2x* + 4x (g) 2ap + aq + bp

(h) 3ny + 4xy — 5nx () 2xp

(@) x* + 4x (b) a®> - a (c) x* - 2x

@ 2(x+1) (b) 2x +2 (c) Double then add 2

(d) x(x+1)=x*+x Think of a number, multiply it by itself then add the
original number.

(@ b (b) c-a (c) b(c-a) (d) bc - ba
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Factorisation

1. (@) 5 (b) 2 (c) 5 @3x +2) (e) (3-n)
 (2x-7) (@) (2a+3) (h) (11x - 3)

2. (a) 6(x+4) (b) 5(x - 4) (c) 8(2-x) (d) 4(2n+3)
(e) 2(6x-7) H 3(a-8) (@) 11(x - 6) (h) 5(2 +5x)
(i) 20(5x - 2) () 10(5- 4x) (k) 6(x - 5) (0 5(y-9
(m) 12(1+ 3x) (n) 16(x + 2) (0) 3(9x - 11)

3. (a) x (b) x (c) a (d) (4x +1) e) (x+4)

 (2x+1) (@) (a+0h) (h) (2x - a)

4. (a) x(5x+1) (b) a(a+3) (c) n(s5n+2) (d) 3n(2n +1)
(e) 5n(n-2) ) 3x(x +2) (9) 15x(x - 2) (h) 7x(2x + 3)
(i) 8x(2x +3) () 6x(5% - 3) (k) 5(1+n?) () 5(2n* -3)
(m) ?;n(n2 + 3) (n) 9x(x - 3) (0) 5x*(2x - 1)

5. (a) ax(1+Xx) (b) x(b+ cx) (c) 2q(p - 2r) (d) 5y(3x - )
(e) 8p(2q+3p) (f) 6x(x + 3y) (@) 3p(p-3x%)
(h) 8x(3p+ 7x) (i) 2xy(8x - 9y)

6. (a) 2x(3x +2) (b) 8x*(2x +1) (c) No (d)3xy(x - 6y)

3

7. (a) 6x(6+X) (b) x=J"

Algebraic Manipulation

1L @ -a=b () % © -  @4a+e @ C;b
) g:; (9) a;Z Ma () 5%2 () 3a+2b
0 =2 02

2 @y O @B @9y
© 222 0t e 0t

W2 +2 . 2 3p-2 gy +y
0} 1w () i\/p—l (k) iv o1 () iE
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L@ B e 0 0 o
@ wE o o0 o w22
0 % (m) 5a1—53b ") 10a1+512b ©) 328.3—627b
2 @ YIE @ 2 9l @] @ %gF
n 2B BB g B L
o222 w2 0g
w)i%ﬁéj (ﬂ§ﬁ%§% @);&%5 m)fﬁ?%
() SZZZ‘X:“; ) % 0 % () %
CO g O ey © 6o
O s Owaed O D
0 (zxf%és—s) ) Qx+;§;—4@ “)(zx?SéZ—n
37x +13 18x + 4 29x + 9

(m) (2x +3)(5x - 1)

3x2
> @ X -2)
x> +3x +12

@ K+ x-1

5x? — 13x

@ B-Xx+

") (3x = 7)(2x + 3) ©) (5x - 4)(2x + 3)

15x 5x% — 3x
A s e | N o) oy
8x% + 11x 5x
© x-9x+a P x93
—-4x% - 14x . x?-4x-18
RN 7 o O TS
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Angle Geometry

Measuring Angles

Note that measured angles are approximate answers
1. (a) 78° (b) 120° (c) 60° (d) 130° 1@5§ (f) 60°

3. (a) 315° (b) 195° (c) 240° (d) 325° (e) 264°
(f) 350°

5. (a) a=62",b=118 (b) a=58,b=76,c=46
(c) a=104’,b=76 (d a=42",b=74,c=64
The angles add up to 180°

6. (a) 50°, 60°, 70° (b) 31°, 59°, 90° (c) 15°, 19°, 147°
(d) 33°, 40°, 107° The three angles add up to 180°

7. (a) a=150", b= 90", c = 120° (b) a=152",b=116", c=63,d = 29°
(c) a=48,b=154",c=35,d =123 (d) a=45,b=45,¢c=270

In each case the angles add up to 360°
8. (¢) 7.7cmand6.4cm, 90°
9. (b) 11.5cm, 34°, 66°

10. (a) 34°, 34°, 51°, 2471° (b) 25°, 29°, 98°, 208°
In both cases the angles add up to 360°

11. The interior angles will always add up to 540°

Line and Rotational Symmetry

1. (@ B-2lines, D-2lines, E-1line, F-1line, G-4lines, |-1line
(b) A-order4, B-order2, D-order2, G-order4, H-order3

2. A - has symmetry, no lines, order 3 B - has symmetry, 1 line, no order
C - has symmetry, 1 line, no order D - has symmetry, 1 line, no order
E - has symmetry, 1 line, no order F - has symmetry, 4 lines, order 8
G - has symmetry, 1 line, no order H - has symmetry, no lines, order 4

| - no symmetry, no lines, no order

3. (a) (b)
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(€)

(e)

(a)

order 2

(©) Not possible

(e)

order 4
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(d) |
BE
)
]
(b) :
order 2
(d)

order 2

/e

(f)

T

order 2
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(b) (©) .

|
|
|
|
|
_____+_____
|
|
|
|

- -
|

Order 2

® .
l
Order 4 i
Order 2
, 7 (&) () )

|
N | 2
N | 7 | ~ -
N | s ~ -
N s |
Ny |
___7}\_____. | B
| 7 I ~
|
|

N\ |

K ’ S (ie. any isosceles triangle) (ie. any equilaterz
) . . triangle)
(b) No.
(eg. a square)
(a) (b)

(©)

Rotational symmetry order 2
Rotational symmetry order 3

(d)

Rotational symmetry order 4 Rotational symmetry order 5

A
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|
10. (a) No (b) (c) No
11. Letter | has rotational symmetry.
12. Designs (a), (b) and (d) have line symmetry.
A
13. @) -------- (b)
B
(c) Rotational symmetry of order 2.
3.3 Angle Geometry
1. (@) a=50° (b) x =130° (c) b=92° (d) a=80°
(e) a=111° () x=82° (g) x=110° (h) a=45°
(i) x=055° () a=b=70° (k) a=b=c=60°
() a=50°b=80° (m) a=109° (n) x=114° (o) x=87
2. (@) () a=70° b=110° (i) a=53°,b=127° (i) a=48° b=132°
(b) b is equal to the sum of the two opposite angles in the triangle.
() () b=105° (i) b =106° (i) b=135°
3. 22 22°
68 68°
136°
a4 a4°
136°
68° 68°
22° 22°
4. (a) a=75°%b=75°¢c=30°d="75°
(b) a=60°b=260°c=30°d=60°e=60° f =60°, g=230°
(c) a=80°b=45°c=45°d=>55°e=80°
(d) a=30°,b=20° c=10°d =80° e=80° f =60°
5. (&) a=65°, b=80° (b) a = 40°,

(c) a=60°, b=60°

(d) a=65° b=65°

(e) a=90°, b=97°
h =38°

(f) a=60°, b=60°,

h=120°, i = 38°

,c=60°, d=120°, e=30°
,c=58°d=90° e=35°
,C=415°, d=415° e=69°, f =69°, g=104°,

c=60°, d=80°, e=100°, f =40°, g=40°,
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a=44°, b=68°, c=68°, d=112°, e=112°, f =68°

a=50° b=40°,c=70° d=20° e=65, f =50°

a=25° b=110°, c=45°, d =65° e=70°, f =25°, g=25°

(@) 9x =180°, x = 20° (b) 3x-30 =180°, x =70°

(c) 3x+30=180°, x =50° (d) 5x = 360°, x = 72°

(e) 4x +20=180°, x = 40° (f) 4x =360°, x =90°

(g) 17x + 20 = 360°, x = 20° (h) 2x =30°, x =15°

(i) 5x +90=360°, x =54° () 10x + 80 =180°, x =10°
(k) 6x =150°, x = 25° () 13x + 22 = 360°, x = 26°

(a) order =6 (b) (i)AOB =60° (ii) Equilateral triangle

BCD =134° ABC=77°

Angles with Parallel and Intersecting Lines

1.

(a) a=38°, Opposite angles
(b) a=>57°, Opposite angled =123°, Straight line
(c) a=60°, Straight line,b =120°, Opposite angles; = 60°, Opposite angles
(d) a=100°, Straight line,b =100°, Opposite angles
(e) a=145°, Straight line,b = 35°, Opposite angles; = 145°, Opposite angles
() a=50°, Corresponding angles
(g) a=40°, Corresponding anglds = 140°, Straight line
(h) a = 60°, Straight line,b = 60°, Corresponding angles,= 120°, Straight line
(i) a=42°, Opposite angled) = 138°, Supplementary angles,
c = 42°, Corresponding angles
()) a=100°, Straight line,b = 80°, Opposite angles; = 100°, Opposite angles
d = 80°, Corresponding angles
(k) a = 25°, Opposite angledy = 155°, Straight line,
¢ = 25°, Corresponding angles
() a=124°, Alternate anglesh = 56°, Straight line
(m) a=37°, Corresponding angley, = 143°, Straight line,
¢ = 37°, Opposite angles
(n) a=56°, Corresponding then Opposite angles; 124°, Straight line,
c =124°, Corresponding then Opposite angles,
(o) a=160°, Straight line,b =160°, Corresponding angles,
¢ = 20°, Alternate angles

(a) a=70°, b =140°

(b) a=60°, b=110°, c=70°, d =120°
(c) a=52°, b=128° c=52°, d =128°
(d) a=75° b=105° c=75° d=105°
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(e) a=60°, b=80°, c=80°

() a=70°, b=50°, c=60°, d =70° e=70°

(g) a=74°, b=100° c=41°, d=115°

(h) a=48°, b=48°, c=132°,d =138°, e=42°, f =48°
(i) a=64°, b=52°, c=64°

() a=38°, b=52°, c=52°

3. (a) 4x=180°, x =45° (b) 10x = 360°, x = 36°
(c) 8x=180°, x =225° (d) 9x =180°,x = 20°
(e) 6x =180°, x =30 (f) 8x =180°, x = 22.5°

4. ABis parallel to EF, GH is parallel to 1J

5. a=80°, b=50° c=80° d=>50°

6. (a) AC and BD are parallel (BBAC =50° because AEC is isosceles

7. (a) Square, Rectangle, Rhombus and Parallelogram
(b) Rectangle, Parallelogram, Kite, Rhombus and Square

8. (a) 36°; alternate angles (K§4°; angle POQ i90°
9. (@) p=48 (b) g =84° (c) Alternate angles

Angle Symmetry in Polygons

1. (a) 108° (b) 120° (c) 135° (d) 144°
2. (a) 1260° (b) 1620°
3. (a) Square (b) Hexagon (c) Pentagon (d) Nonagon

(e) Triangle (f) Decagon
4. Many possible solutions

6. (a) (i) No (i) No (i) No (b) (i) Yes (i) No (iii) No

7. (a)1260°  (b)180°, 360°, 540°, 720°, 900°, 1080°
(©) 18- 360 (d)2160°  (e) 9
8. (a) 3—?]0 (b) 180—3—?]0 (©) 162°

9. (a) 2 © ()5 (iy2

10.
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11. (a) 45° (b) 135°

12. (b) (ii) 120° © @2 ()6 (d) Cube

Symmetry Properties of 3D Shapes

2.
3.
5.

(@) 4 (b) 2 (c) 4 (d) 4
(d) Not possible

8 planes of symmetry along solid , 1 plane of symmetry through cross section
5 axes of symmetry

Compass Bearings

1.

N

10.

12.

(a) Katie (b) James (c) Hester (d) Robin (e) Tom
(f) Simon (90 NE

(a) 100° (b) 155’ (c) 177 (d) 355 (e) 207

(f) 180°

(a) (i) 150° (i) 090° (iii) 055 (b) 230 m

(a) 128 (b) 267 (c) 257 (d) 317 (e) 100°
(a) 535m, 450 m (b) 38 m @8, 67 km (d) 293
(e) 073, 465m

(a) 315,169 m (b) 203", 400 km (c) 015, 545 km

(d) 043, 10 km (e) 348", 8.5 km (f) 015", 15.5 km

(9) 175, 1430 m

188", 7000 km

(&) Kendal (b) Taunton

(5 km ,50°)

(a) (i) 20" (i) alternate angles (iii)48

(b) () 052 (i) 212° (i) 312°

(a) 103

Angles and Circles 1

1.

(a) a=90°, b=165

(b) a= 72, b= 90

(c) a=90", b=76", c=90°, d=74

(d) a= 90", b=58, ¢c= 90", d= 32°

(e) a=90", b=49, c=60°, d=60", e= 30", f=30°, g=120°
() a=40", b=100°,c= 50°, d=50°, e= 80"

() a=44", b=44, c=46", d= 46", e =88, f= 44

(h) a= 70", b= 40", c=140",d = 20°, e= 20°
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(a) a=90°, b=65 (b) a=74 (c) a=90°, b=90°, c=50°, d=75
(d) a=10°, b =170

(@) a=20", b=140 (b) a=25, b=25 (c) a=30°, b=120
(d) a=100",b =40, c= 40°

(e) a= 48, b=84", c=42°, d=42", e= 96

() a=75, b=75, ¢c=15, d=15, e= 150°

(9) a=69", b=69", c= 42", d=69°, e= 69°

(h) a=28, b=124°, c=70", d=40", e=16

(@ a=30", b=70", c = 70", d=80° (b)a=110", b= 140
() a=110", b=140", c= 40°, d=e=f=g= 70°
(d a=b=65, c=60°, d=115

@ 5 (b) 7.8 ) 12 d) 10

Angles and Circles 2

1.

n

4.

o

© o

10.

(a) 30° (b) 120° (c)c=d=35 (d) 146°

(e) f=90°, g=55 (f) x=y=43

(g a=65, b=25, ¢c=25, d=65 (hy a=27, b=126", c=63
(a) OAB =0BA, BAC =BFC, OGA=0AG, OFC =O0CF,

OCB =0OBC, FCB=ACD=GAC
(b) angles GAC,ACD, BCF

(@) a=120", b= 75 (b) c =149, d= 123
(c) a=55, b=125 (d) c=140° (e) a= 48, b=75
() a=75, b=100° () a=85, b= 30 (h) x= 160

ABCD and PQR

(@) a=37, b=108", c=37 (b) a=30", b=c=75, d=60", e= 30
(c) a=325, b=1475 (d) 34°

(a) 50° (b) 225 (c) 40
x=94, y=28, z=19
(@) x (b) 90 x (c) x (d) 2x

Circles and Tangents

1.

o o~ w

(a) 40° (b) b=55", c=35 (c)a=b=c=70
(d a=1r, b=79, ¢c=79, d=22° (e) a=52", b= 104
() a=b=c=24, d=62°

(a) 4.8 (b)g (c) x=39,y=4 (d)yx=7,y=35
(e) x=4,y=6 () x=3,y=2

(c) 6

(b) 30°

a=74, b=36",c=32
(@ x=65, (b)) y=130, @ z=50
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Trigonometry
Squares and Triangles
1. (a) lIsosceles (b) Scalene (c) Equilateral (d) Isosceles
(e) Scalene (H Equilateral (g) Isosceles (h) Isosceles
2. (a) lIsosceles (b) Scalene
3. (a) 25cm? (b) 49cm? (c) 100m? (d) 1cm?
4. (a) 4m? (b) 10 000n? (c) 225m? (d) 28%m?
5. (@ 3cm (b) 5m (c) 10m (d) 8cm (e) 1cm () 2Om
6. 32cm?
7. 72cm?
8. 9cm?
Pythagoras' Theorem
1. (@ 5m (b) 13 m (c) 9cm (d) 24m (e) 10 m (H 8cm
(9 15m (h) 39cm
2. (a) 13.04cm (b) 20.52 cm (c) 8.94cm (d) 8.60m (e) 7.14cm
(H 8.94cm (99 7.81m (h) 11.83m (i) 14.97 cm () 6.40m
(k) 10.47m M 7.07m (m) 7.22cm (n) 4.89m
3. (@ 320m (b) 233.2m (c) 86.8m
4, 25m
5 244m
6. 9.54m
7. 10.77m
8. 424 m
9. 2.06m
10. (a) 10.44 km (b) 14.32 km
11. 6.71m
12. (@) 295 m (b) X
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Further Work with Pythagoras' Theorem

1. (a) 7.14 (b) 7.07 (c) 5.39 (d)y 7.75 (e) 10.95
(H 14.28
2. (8 14.14 (b) 1.94 (c) 1.29 (d)y 3.12
3. (@) Yes (b) No (c) Yes (d) No
4. (a) 3.46m (b) 1.73m (c) 5.69m
5. 122.47 cm
6. 332.75cm
7. (a) 26.93 km (b) 26.93 km
8. 28.21cm
9. 11.18m, 11.18 m, 19.02m
10. 41.22m, 48.21m
11. 7.75cm; 15.48m?
12. (a) 27.71cm? (b) 173.2ktm? (c) 1.7%m?
Sine, Cosine and Tangent
1. (a) hyp : BC; adj: AC; opp : AB
(b) hyp : DF; adj: DE; opp: EF
(© hyp: GI; adj: GH; opp: HI
(d) hyp : LK; adj: LJ; opp: JK
(e) hyp : MO ; adj: MN; opp : NO
0] hyp: PQ; adj: RQ; opp: PR
2. (a) siné?:§ cosf = — tanB:§
3 4
b) snf=—  cosB=22  tanf=—
13 12
(© sinH:E cosf = — tamSV:E
17 8
(d) S.n9:£:ﬂ COSQ:E:g tane:i:f
25 5 5 5 15 3
(e) sintSVzﬁ cosf = — t 9—4—8
50 4
(f) gn@:g—l 0039_3:% tan@—ﬁ:l
125 25 125 25 12 24
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4.5

3. (a) 0.500 (b) 3.732 (c) 1.308 (d) 0.407 (e) 0.649
(f 1.000 (g) 0.754 (h) 1.000 (i) 0.707 () 0.669
(k) 0.686 () 0.707

4. (a) 60° (b) 90° (c) 24.2° (d) 55.2°  (e) 48.6° (f) 23.1°
(g) 45° (h) 30° (i) 63.4° () 82.0° (h) 15.1° (i) 79.2°

6. (a) cos =2 My sna=% () tane=2Y (d) cosa =

X X z X
(e) sing =Y () tana = 2
X y

Finding Lengths in Right Angled Triangles

1. (a) 5.14cm (b) 11.82cm (c) 5.13cm (d) 6.06cm (e)
() 8.21cm (g) 10.63 cm (h) 18.38 cm (i) 15.59cm () 6.6
(k) 10.28 m I 20m (m) 11.30m (n) 416m (0) 7.43m

2. (@ 3.71m (b) 1.50m

3. (@ 1.73m (b) 1.21m (©) Im

4. 0.60m

5. 1434 m

6. (a) 386.4 km (b) 103.5 km

7. (@) 103.9 km (b) 60 km

8. 20.5mto 353 m

9. (a) 12.11cm (b) 13.46 cm (c) 6.55cm (d) 7cm
(e) 26.86m () 38.83m (g) 13.68cm (h) 30.66 cm
() 1.51m

10. (&) 1.88m (b) 2.92m

11. 1245cm

12. (a) 3.83cm, 22.98m° (b) atan®; %aztane

13. 10.34 m

14. (@ 4.44cm (b) 7.56 cm

MEP Pupil Text 1-6 Answers
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Finding Angles in Right Angled Triangles

1. (a) 53.1° (b) 71.6° (c) 75.5° (d) 47.0° (e) 33.1°
(f) 18.6° (9) 29.1° (h) 14.5° (i) 45.6° (j) 14.5°
(k) 45.5° () 23.8°

2. 60°

3. 115°

4. (a) 21.8° (b) 68.2°

5. (a) 48.2° (b) 11.18 m

6. 040°

7. 306°

8. (a) a=337°, B=19.4° (b) 7.21m, 10m

9. 574

10. (a) 12.37cm (by2.08°

11. (@) 7.62m (bp0.96°

Mixed Problems with Trigonometry

1. 8.82m

2. 1250 m

3. 7.13°

4. 1.03°

5. (@) 3816m  (.91°

6. 7.85m

7. 7.20m

8. (a) 8.76 m (b) 6.02m (c) 6.56m (d) 5.09m

9. (a) 57.15m (b) 12.02m 2858° ; 938.6 m

11. (a) 8.96 m (98.5° (c) 6.72m

12. (@) () 373.4m (i30.4° (b) 200.2 m
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Sine and Cosine Rules

1. (a) 516° (b) 52.3° (c) 488°  (d) 69.4° (e) 34.2° (f) 56.0°
2. (@) 543 () 9.05 (c) 6.01  (d) 30.13 (e) 9.84 (f) 4.77

3. (@) A=528 B =422 a=368
(b) A=199° B =50.1° b=12.16
(c) B=73 b =445 c =356
d) A =442° B =56.8° a=4.33

4. (@) Yes (b) No, only one (c) No, impossible even forone  (d) Ye
5. B=656, C= 474, b= 1236
6. A= 341, C=649, a= 6.25
7. (@) B= 524, C=676, a=328 (b) B= 251, C= 49, a= 17.66
(c) A= 455, B= 1066, C= 27.9°
(d) A= 1205, B= 369", C= 22.6
(e) b= 841, A=6492", C= 60.08
(f) c= 981, A= 2845, B= 2155
8. (a) 263.7m (b) 1929 m

9. 2.65 miles
10. (a) 117.3 (b) 10.2m

11. 60.02°

12. (@) 23.35cm (b)62.66°

13. 303.7

14. 45.98 (if no allowance made for inaccurate measurements) or 46.87
15. 26.8 m

16. (a) 80° (b) 6.99 cm

Angles Larger than 9o°

V3 1 1 1 1 ~
1. (a) X (b) > (c) " (d) > (e) NG f -1
1 3 L1 R 1
(9 5 (h) o (i) ﬁ () —7 (k) -1 0} 5

3. (a) 0.766 (b) —0.819 (c) —0.766 (d) 0.643 (e) 0.940
() —0.766  (g) —0.985  (h) —0.985 () —0.259  (j) 0.985
(k) 0.707 () —0.766
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10.

13.

14.

15.

16.
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6; -135, -45, 225, 315, 585, 675

6; -300°, -60°, 60°, 300°, 420°, 660’

(a) -315.6°, —224.4°, 444, 1356

(b) -156.4°, -23.6°, 203.6°, 336.4° (c) -90°, 270°
(d) -306.9°, -53.1°, 53.1°, 306.9°
(e) -246.4°, -113.6°, 113.6°, 246.4° (f) -180°, 180°
(@) 14.0°, 194.0°, 374.0°, 554.0° (b) 45", 225°, 405, 585
(c) 153.4°, 333.4°, 5134°, 6934
(a) 306.9° (b) 143.7 (c) 220° (d) 270°
(b) 180° (c) 120°, 720°
(@y= 5cos4x (b) y= 4sn g%g (c) y=0.2 cos 10x
— . X0
(d) y= 0.7sin B0

y= 105sin30(x-4)+105; 19.6°C, 14°C
(b) T = 98.6+0.3cos15(t —17)
(a) 60300 ° (b) 330° (d) r=q+180°

(b) 60° (©) 300°, 420°
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Probabllity
Probabilities
1. (@ O (b) about 250 (c) about 250
2. (& 50 (b) 50 (c) O
3. (@) Impossible (b) Unlikely
(d) Likely or Unlikely (e) Unlikely
5. (@ 10 (b) 20 (c) 1000 (d) 600
6. About 900
7. (a) about 1500 (b) about 250
8. (& 50 (b) 50 (c) 25 (d)y 25
Simple Probability
L @01 M @ (@
' ' 4 2 5
2. (@) 0.2 (b) 0.4
3. 0.98
2 4
5
4
5. (@) 2 (b) not to snow
6. 0.99
2
7. (@ T (b) 12
8. (@ 0.6 (b) 0.9 (c) 0.1
9 10 9
9. @ 20 (b) 11 () 13
10. No
11. 0.15
12. (a) C (b) B
13. (@) neartoO (b) neartol

MEP Pupil Text 1-6 Answers
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Outcome of Two Events
2. VC, VS, MC, MS, RC, RS
3. GG, RG, GR, RR

4. (a) Nigel wins sit ups and Ben wins press ups
(b) BJ, BN, BB, JB, JN, JJ, NB, NJ, NN (c) BJ, BB, JB,JJ
(d) BJ, BN, BT, BB, JB, JN, JT, JJ, NB, NJ, NT, NN, TB, TN, TJ, TT

5. BS, BT, BD, BB, ST, SD, SS, TD, TT, DD
CD, CB, CC, DB, DD, BB

| F M

H | HF  HM
T | TF T™
C | CF CM

8. HHH ; HHT, HTH, THH ; HTT, THT, TTH ; TTT
4
9. (b) =
®) 3

Finding Probabilities Using Relative Frequency

4. =
4
4
5. (a) 2
(@) 5
6. (a) 2, L 1 112 (b) Andrew () Rachel  (d) Charles
7710'4'5' 3’ 3
3 5 5
7 3o 2 S
(@) 3 (b) o (c) 4
4
8 @5 () 9%

Determining Probabilities

1 1 1 1 4
1. (a 1 (b) 2 () 3 (d) 3 (e) 3
13 13 2 2 8
2. (@ 51 (b) 51 (c) >7 (d) >7 (e >7
s @: O ©F @
1 1 1 5 1 3
4. (a) 3 (b) 3 (c) 5 (d) 3 (e) 2 S. 3
2 4 1 4 9 39
6. (a) 5 (b) 5 (c) 5 (d) 5 (e) 79 () 9
9 6 3 16
7. (a) > (b) > (c) : (d) >
B @2 i ©1 O@F
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2 1 1
9. @ 5 (b) s (c) S
3 2 1 3
10. (a) 0 (b) 3 (©) 3 (d) 3
1. (a) 3—70 (b) %
1 1
12 @2 0
1
13 (@) 5= () 20
3 4
14 @2 O
15. (@) Mint (b)p(mint) = % . Htoffee) :%
Probability of Two Events
L@z O ©3
1 1 1 1
2. (@ 1 (b) 2 (©) 2 (d) 3
1 1 Lo 1 . 5
3. (@ () E (i) 3 (iiif) > (iv) 5
L0 0: O ) ©
5. @5 02
1 5
6. (&) s (b) s (c) 5
2 1
@6 O ©3
1 1 1
B @ 400 () © 5 @ o
0. @7 ®F ©-+

10. (@) () 1,2:1,3;2,2:2,3;3,2:3,3

11. (a)é (b)é

Cz,DW,DX,DY,DZ,EW,EX,EY , f EZ

() AX,AY,6AZ,BW,

12. (b)

Olh 0l

13. (b)
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BX,BY,BZ,CW, CX, CY,
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Use of Tree Diagrams

1. (b) 06 x06=036; 06 x04=024; 04 x06=024: 04 x0.4=0.16
c) 016 (d) 036 (e) 0.48

2@% @@% (m% m%
1

a@% @% © 3

4@%5mﬁ% © =
1

5@ 2 ©0 2 @ 2 ) -

6. (b) () 054 (i) 0.36 (i) 0.04
7. @ () 02 (i) 04 (b) (i) 0.48 (i) 0.08
8. (a) (i) 0.2704 (i) 0.2304 (i) 0.4992  (b) (i)
9. (@) 056 (b) 038 (c) 0.04  (d) 0.64

1

0. @+ O ©

11. (b) (i)% (i) % (il g

12. (b) 052
13. (a) 1—73 (b) g
14. (b) %
15. (a) 0.6 (b) 0.16

1 5 5 2
16. (a) 216 (b) 16 (c) = (d) >

Multiplication for Independent Events

1. NI - not independent | - independent (@) NI (b) 1 (c) |
(d) NI (e) NI () NI
. .3 .. 25 . 9 15 . 15
2. (&) (i) (i) 3 (iii) v (iv) v (v) v (Vi) v

Qo wiam

) () ®§ am%

281




5.8

5.9

MEP Pupil Text 1-6 Answers

N7 .. 3 .9 .49 21
3. (@ (i) 0 (i) 0 (i) 10 (iv) 10 (V) 100
L 21 . 49 .21 ... 29
(Vi) 10 (b) (i) 100 (ii) = (iii) =
1 1
4. (a) 1 (b) 5
5. (a) 0.06 (b) No
6. (@) 0.72 (b) 0.02 (c) 0.08
7. (@) 0.1 (b) 0.4 (c) 04 (d) 0.1
8. (a) 0.42 (b) 0.16
1 36 12 1
9. (a) S (b) o (c) 29 (d) 73
171 283
10. (a) No (b)2_50 (© 1000
11. (a) 0.003 (b) 0.833
1 8
13. (a) 0.58 (b) 0.44
14. 0.04
- .1 13
15. (a) () E (ii) % (b) %
Mutually Exclusive Events
1. B; C
2. (@) Yes (b) No (c) No (d) Yes (e) No
3. 03
4 1
6
5. (a) ; (b) 12 (c) 14
6. (a) 2—70 (b) Not mutually exclusive
2 11 3 3
7. (a) 3 (b) I () T (d) T
5 11 7
8. (a) 3 (b) >0 () —
9. (@ 0.1 (b) 0.7
10. Pink:Z YeIIow:E Black:E
3 7 35
13 22 12
11. (@) >= (b) > (c) No (d) No (e) Y 5
12. (a) 0.2 (b) 0.7 (c) 20
13. (&) 0.7 (b) 0.7 (c) 0.6 (d) not mutually exclusive
14. (a) (i) 0.25 (ii) 0.75 (b) () 0.4 (i)) not mutually exclusive
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Tree Diagrams and Conditional Probability

1 3 4
1. (a 2 (b) 2 (c) 2
L1 13 .. 19 . 1 .. 188 .. 32
2. (@@ 7 (ii) V) (iii) = () () 21 (ii) 21 (iif) 21
3. B
91
4. (a) 024  (b) 0.09
5. (a)() 0.16 (i) 0.06 (i) 0.78  (b) 0.01
1 1 3
6. (a) I (b) 2 (c) 2
11 7 1 25 8
7. (a) 26 (b) 59 (c) % (d) 59 (e 59
585 801 34
8. (a) 812 (b) 2060 (c) 203
9. 052
1 1 1 47
10. (a) 2 (b) > (c) > 108
11. (b) 0.15
12. (b) 042  (c) 0.4998
7 3 7
13. (@ 75 (b) 76 () 15
14. (b) 0.384  (c) 0.388
7 6 _
15. (@) 73 (c) PP,CPP,PCP (%34.764

Using Venn Diagrams to Find Probabilities

. 7 4 9
1. () (@ 0 (b) 0 (c) 1 (d)ﬁ
. 4 6 7
(i) (a) T () T (c 1 (d)ﬁ
1 9 7
(i) (@ O (b) = (c) 0 (d) 0
. 2 3 9
(iv) @ < (b) T (c) 2 (d) 0
1 7 6
2. (a) 6 (b) 13 (c) 13

3. (@ 04 () O (c) 0.4
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L @2 B ©F O3

5 @2 i ©3F

600 @5 B2 O @ ©@: O3
bwi I @l @) 0l ol

(V) (@) 0 (b)% (©) % @ (e)% 0 é—g

7. 0.558
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Number system

Decimals
1. (@) 0.7 (b) 0.8 (c) 0.3 (d) 0.05 (e) 0.21 (H 0.42
(g) 0.005 (h) 0.151 (i) 0.022 () 0.08 (k) 0.13
() 0.016 (m) 0.5 (n) 0.04 (o) 0.321
4 3 4 32 45
2. (a) 10 (b) 10 () 100 (d) 100 (e) 100
6 8 14 . 8 . 147
Q] 100 (9) 100 (h) 100 0) 1000 1) 1000
36 4 1 9 107
(k)m () 100 (m) 0 () 1000 (0) 1000
3. (a) 5.6 (b) 3.3 (c) 7.8 (d) 6.42 (e) 7.17 (fH 3.73
(g) 4.6 (h) 4.8 (i) 3.16 (G) 3.94 (k) 10.2 nH 14
5. (@ 151 (b) 0.424 (c) 0.282 (d) 0.839 (e) 1.102
(H 0.281 (g) 0.858 (h) 0.738 (i) 0.372 () 11.87
(k) 12.291 () 17.48 (m) 8.73 (n) 130.65 (o) 50.006
6. (a) hundredths (b) tenths (c) hundredths (d) tenths
(e) thousandths (f) thousandths
7. (a) £5.16, £3.08, £4.56, £5.50 (b) £9.15 (c) £2.11
8. (a) £3.28 (b) £1.52 (c) £8.42 (d) £11.21 (e) £0.48
(H £1.27 (g) £0.64 (h) £320.11 () £84.21
9. (&) £1.78 (b) £3.22
10. (a) £2.40 (b) £3.50
11. 1.87
12. 76 cm
13. 0.8 kg
14. (@) 5 (b) 5p
15. (a) 10.85kg (b) 26.55 kg (c) 105 dollars
Multiplying and Dividing with Decimals
1. (@ 474 (b) 632 (c) 4.16 (d) 1274 (e) 0.1658
(fH 3.24 (g) 630 (h) 4700 (i) 32000 () 47000
(k) 0.0068 () 0.82 (m) 0.192 (n) 0.014 (o) 180
2. (a) 36 (b) 1410 (c) 10500 (d) 132000 (e) 6000
(H 10400 (9) 3.3 (h) 0.37 (i) 0.007 () 0.007
(k) 0.171 () 0.13 (m) 10860 (n) 23600 (o) 0.099
(p) 0.06 (q) 0.6 () 0.0035
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3. (a) 40 (b) 2500 (c) 80 (d) 600 (e) 13200
(f) 3100 (g) 5200 (h) 4000 () 700

4. (a)(i) 360p (i) 60000p (i) 4800 p (b) () £3.60 (i) £600
(iil) £48 (c) 300 000

5. £124.87, £413, £107, £122.40

6. (a) 0.012 miles(= 2lyards = 63ft = 760 inches =19 m)
(b) (i) 5000 hours (i) 90 hours

7. (a)(i) £108 (i) £459 (i) £810 (b) () £20 (i) £88 (iii) £120
8. (a) 1500 (b) 500

9. 21120 litres

10. (a) (i) £350000 (i) £560000 (i) £770 000 (b) 2000

11. (a) 540 (b) 50

12. (a) 6500 (b) 1037 (c) 7537

13. (a) 72x100= 7200 (b) 60x30=1800

1

IS

. (a) () 18 (i)81 (b) 261

Fractions and Decimals

1. (a) (i) 18.64 (i) 19 (b) () 1024.84 (i) 1000  (c) () 16.04 (i)
(d) () 181.44 (i) 180 (e) () 16.82 (i) 17 (f) () 0.08 (i) 0.08
(g) () 0.01 (i) 0.0096 (h) (i) 4.84 (i) 4.8 () () 3.86 (i) 3.9

2. (a) 48600 (b) 48 637.01 (c) 48637.0125 (d) 48 640
(e) 48 637.012 (f) 49 000

3. (a) 0.0047 (b) 48.2 (©) 20 (d) 4.86 (e) 18.42
() 21.80 (g) 15000 (h) 0.005 (i) 0.00418
() 15700 (k) 55000 () 31.4 (m) 14.18 (n) 0.82
(0) 1.841 (p) 15.0 (@ 14.170 () 201

4. (a) 40000, 45 000, 44 900 , 44 850 (©) () 2sf (i) 1sf

5. (@) 0.5 (b) 0.75 (c) 0.4 (d) 0.6 (e) 0.125 f o

(9) 0.375 (h) 0.875 (i) 0.2

6. (a) 0.3333 (b) 0.1667 (c) 0.5714 (d) 0.1429 (e) 0.71

(f) 0.8333

7. (a) 0.1111,0.22222, 0.44444 , 0.55556
(b) Recurring decimal which is the same as the numerator
(c) O0.7777..., 0.8888...
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8. (a) 0.09091, 0.18182, 0.27273, 0.36364
(b) 0.45455, 0.54545, 0.63636, 0.72727, 0.81818, 0.90909
4

10. (a) 0.8 (b) 00965

, 0.805, 0.85

Long Multiplication and Division

1. (a) 345 (b) 684 (c) 513 (d) 9088 (e) 7308 () 15

(g) 2548 (h) 1920 (i) 23328 () 10164 (k) 2352

() 5586 (m) 88192 (n) 134096 (0) 56616

2. (a) 152 (b) 254 (c) 173 (d)y 251 (e) 452 (H 42
(9) 123 (h) 35 @i 12 (g) 32 (k) 24 () 153
(m) 134 (n) 214 (o) 13

3. £2112

4. 700

5. 13

6. 350 kg

7. £333.33

8. (& 13 (b) 7 ; 240

9. £154

10. (a) 35616 (b) 34132

11. 39

12. (a) 770 (b) (i) 19 (i) 9

Estimating Answers

1. (a) 50 (b) 20 (c) 30 (d)y 10 (e) 20 (fH 100
(g) 60 (h) 0.2 (i) 0.04 (4 2 (k) 20 n 2

2. Approximate answers are (a) 56 (b) 48 (c) 960 (d) 51
(e) 600 (H 540 () 10 (h)y 7 (i 20 () 120
(k) 5 () 45
Actual answers are (a) 56.01 (b) 54.20 (c) 1020 (d) 53.51
(e) 623.4 () 545.5 (9 11.11 (h) 7.634 (i) 18.59
() 113.8 (k) 4.446 () 46.10

3. Approximate answers are (@) 2 (b) 0.5 (c) 3 (d 7
(e) 40 (H 20 (g9) 15 (h)y 70 (i) 150

4. (a) 200m (b) 233.28 m (c) 264.06 m

5. (a) Estimate 1200, Actual 1286 (b) Estimate 250 s, Actual 229 s

6. (a) About40ms* (b) 40.04,39.67, 39.02

7. (@) 10or11, 11.08 km (b) about 480 km , 360 km

8. (a) Estimate £70, Actual £63.06 (b) Estimate £30, Actual £24.86

(c) Estimate £40, Actual £38.19
287
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9. (a) Estimate 72, Actual 91.25 (b) Estimate 48, Actual 48.5
(c) Estimate 80, Actual 86.02

10. (a) 60x30 (b) 1800 (c) 88
11. No; it should be £7.02 (accurate answer: £7.03)

Using Brackets and Memory on a Calculator

1. (a) 97.2 (b) 27.40 (c) 3.55 (d) 2.69 (e) 0.767
() 1.54 (g) 0.348 (h) 1.28 (i) 1.65 () 0.372
(k) 0.0587 () 0.726

3. (a) 17.3 (b) 25.75 (c) 124

4. (a) 5.5,3.6591,3.1960, 3.1625, 3.1623 , 3.1623
(b) 3.5,3.1786,3.1623, 3.1623, 3.1623 , 3.1623

(c) Both sequences are converging to 3.1623, whigh@s but using 2 converges

more quickly.

5. (a) () 141,141 (i) 468,57 (i) 3.2,28.8,3.2

(b) (i) 3x6 + 5x51 + 15x2 = (i) (3+6)x5x2=

(i) & (iv) need all the brackets (vBx4=+(5+2)=  (vi) 3x2+(4x6)=
6. (a) 603.2cm? (b) 258.%km?
7. (a) () 2120575mm* (i) 5089%cm? (b) (i) 53.6cm (i) 88.4
8. 111
9. 7.00

10. (a) 4.29 (b) 4.652 (c) 50 (d)y 25

11. (a) 36.6025 (b) 7.35

12. (&) Question 3 (b) Question 2

13. (@) (i) v=120,u=20,t=5 (i) a=20 (b)_F needed af@ 6
14. Last[ x] should be replaced By |, or insert brackets aroun8.2 x 0.47

Upper and Lower Bounds

1. (a) 465<x<475 (b) 415<1<425 (c) 15.615< A<15.625
(d) 16.15<d<16.25 (e) 11.675<r <11.685 (f) 14.235< m<14.245
(g) 217.5<w<2185 (h) 15.195<1 <15.205 (i) 4.995<w<5.005

() 19.95<v<20.05 (k) 18.085< A<18.095 (I) 31.4505< v <31.4515

2. (a) 415<1<425, 31.5<w<325
(b) (i) 146 < perimeter <150 (i) 1307.25< area<1381.25

3. (a) 11l5<radius<125

(b) (i) 23<diameter <25 (i) 72.3<circumference<78.5
(i) 415.5<area<490.9
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10.

11.
12.
13.
14.
15.
16.

17

MEP Pupil Text 1-6 Answers

(@ 50 (b) 10 (c) 525 (d) 0.333... (e) 14
(@) 7.743 to 7.882 (b) 7.782 to 7.844
1.595m’ to 2.605m’
(a) 116 865.25cm?, 116 181.25cm?  (b) 20989cm?
0.0044 to 0.0064
68.5 miles, 71.5 miles
(a) 54.1l<area<56.75, 26.08< circumference<26.70,
(b) 5.383<radius<5.397 (c) 2417 <radius< 2.423
(@) 2.4735< mass< 2.4745 (b) 1.62805, 1.62795

(a) 251 kg (b) 2kg

(@ 29.5cm (b118.35< length <18.45
210g, 200g
2m 97 cm
(@) 3.65cm, 3.65cm (b) 15cm, 14.6 cm (c) (i) Two

(d) () No ; one significant figure

. (@) 3.75 hours; 195 miles, 205 miles (b) 63.1 mph, 52.0 mph

Number System

1.

10.

12.

13.

Rational (terminating) , Rational (reccurring), Irrational , Rational (recurring) ,
Rational (terminating) , Irrational , Irrational , Rational (terminating), Irrationa
Rational (recurring) , Irrational , Rational (terminating)

49 1 7 417 1
(@) 100 (b) 3 (c) 2 (d) - (e)m () 9
1 6 L1 . 481
(@) Iz (h) Iz 0} 8 () 500
41 67 402 1 8 812
@ 5 ®) 7665 ™M 5990 © 3 @3 © 599
5 101
] 9 () 111

Irrational , Irrational , Rational, Irrational , Irrational , Rational
p +q can be rational or irrational
recurring , non-recurring, recurring, non-recurring, recurring

(@) 13, Rational (b\/61 , Irrational (c) 3, Rational

(d) g . Rational
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1

14. (b) 272, 42, 472

15. (a) (i) any recurring decimal (i) "and does not repeat itself"

(b) Irrational , Rationaﬁgg, Irrational , Rationa%%

16. (a) e.g. any square root larger than 16 and less than 25

17. (a) () 237 (i) anybetween 225 < 256 is such that/n is irrational

(b) 10. 24 which has 3.2 éSE as a square root

Surds

1. (@) 1++2++/3+4/6 (b) 4-2/3+2/5-415 (c) \3-3
(d) -14+2J11+7+/3-+33 (e) 11 (H30+42 (9) -16417
(h)y -7 ()1-m 0 -4 (k) 4 Iy -
(m) 5++/2++/3+26 (n) —6-2+10 (0) 7+443

(p) 8-247 (q) 14-645 (r) 7+542

V2 2 1 -
@ (b) g£+1 () E(ﬁ—%) (d) -6+542

©) —%(5+ﬁ—5fa—d2_1) 0 2—12(15—5ﬁ—3ﬁ+£)

1 1 . " . 47
-=-=43 hy 3-22 i
@ -5 (h) N 0 —

W —(v2+v3) () ﬁWB—%JT—g

() 1+vV22+11++2

(@) Yes/No ; No/Yes ; No/Yes
(b) 2m etc. or the square root of any number between 36 and 49
(c) (i) Irrational (ii) Irrational

(@) (i) x=4etc. (i) y=27 etc.
(b) () V2,43 etc. (i) 1+v2,1-2 etc.

(@) (i) Rational % (i) Irrational (iii) Rational f—é (b) b =8 etc.

(c) a
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7.2

Mensuration
Units and Measuring
1. Al £mm (a) 125 mm (b) 24 mm (c) 70 mm (d) 107 mm
(e) 7mm
2. (&) km or miles (b) cm (c) mg or grams (d) kg (e) ml
() mdorlitres
3. (a) 12300¢ (b) 4700 mm  (c) 164 mm (d) 3400 m
(e) 370 cm () 6000 ml
4. | Lengthinm Length in cm Length in mm
4 400 4 000
3.11 311 3110
15 150 1500
3.74 374 3740
8.62 862 8 620
5. (a) 15 (b) 10.3 (c) 130 (d) 45 (e) 56 (f) 18.2
(g) 6.6 (h)y 3.4 (i) 11.2 (4) 2.6 (k) 36 (h 84 (m) 220
6. (a) 850 ml (b) 5
7. (@ cm (b) m (c) m (d) cm/mm ) m (H cm/mm
(99 mm
8. 42 mm,56 mm, 21 mm
9. (@ 4cm (b) 7cm (c) 11cm (d) Ocm (e) 1cm f 1cm
10. (@ m (b) 10m
Estimating Areas
1. (a) 6cm? (b) 10cm? (c) 10cm? (d) 14cm?
(e) 14cm? (f) 7 cm?
2. (a) 16cm? (b) 14cm? (c) 8cm? (d) 12cm?
(e) 9cm? (f) 12 cm?
3. (a) 8cm? (b) 9cm? (c) between 1@m? and 12cm? (11 cm?)
(d) between &m? and 10cm? (9 cm?)
(e) between &m? and 8cm? (7 cm?)
(f) betweeen 1&m* and 18cm? (17 cm?)
(9) between 1@m? and 12cm? (11 cm?)
(h) between Tm? and 10cm?
(i) between 9cm? and 1lcm? (10 cm?)
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4. The area of each island is betweenk®® and 27km?
(Remark: The left island is slightly bigger than the right one)

5. 47 cm?

Making Solids Using Nets

2. (a) square-based pyramid (b) cuboid (c) tetrahedron  (d) hexah¢
(e) hexagonal prism (f) octahedron
3. °
[ ] [ ] [ J o e [ ]
[ [
o [ JLJ [ JEJ o
[ ] [ ]
[ J [ J
[ J [ ]

Constructing Nets

1. (a) 2 (b) 4
4 1 1
2 i -
2 2 |2
I | I |3
| | | || |
| | | 4 | o
I I I
| _
2
2
2
2
© L, C) 2
| - I o
L o 3
4 | | I | |
[ | ' —
| B 2 2.5 2.5
1 2.5
2
2. (@ . (b) 2/ \4
4 4 4
3
5
3 3
3
4 5
4 5
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3. (b) Three ways; as in question and, /\ / W

5.
6.

()
(e)
4 4
4
4
3
4 4
4 4

MEP Pupil Text A

(d)

(f)

Only the latter two configurations form a net for a tetrahedronz.

2 2
5 5
(@) 5 (b) ) )
| | I I o
T .
8 : | 8 T T R
| g I B B
| I I I |
I3 | | | | |
5 - | | | | |
| | | | |
5 5 | | | | |
| | | | |
| | | 21
2 2
2 2
S 2
(@) Equilateral triangle (bp0° (©)

293




7.5

MEP Pupil Text A

Conversion of Units

1.

10.

11.

12.

13.

14.

15.

16.

(@ 7.5cm (b) 252 Ibs (c) 96 ounces (d) 75inches (e) 3
(f) 108 inches (g) 90 cm (h) 22.5 litres () 300cm O 99
(k) 15.75 pints (h 202.5 litres (m) 14 pints (n) 48 pints

(a) 3.6 kg (b) 1.4kg (c) 9.1 litres (d) 4.0inches (e) 13.3
() 5.0lbs (g) 13.0stones (h) 1l.1gallons (i) 7.0feet (j) 20.8in
(k) 3.6 gallons (h 1.7 litres (m) 2.7 kg (n) 7.1 feet

30| &°

43|18/ F
29/32/14 &°

(a) 65.6 km (b) 6.56 litres (c) 1.46 gallons

0.43 litres of orange juice 1.36 kg of flour
0.23 kg of butter 0.91 kg of mixed fruit

Total length = 354 inches, 885 cm, 8.85m

James is both taller and heavier than Michael (James is 185 cm tall and weighs
over 70 kg).

Jane picked the greater weight; she picked about 17.6 Ibs.

The area of the sheet of glass is 2266. Its dimensions are 37.5 cm by 60 cm.

The first car consumes 0.1125 litres per km, and the second car consumes 0.12
per km. Hence, the first car is the more economical.

(@ 48km  (b)K = % © =625

(a) 48000¢ (b) 171 g (to the nearest gram) (c) 105.6Ibs
(@ cm (b) litres

(@) 160 cm (to the nearest cm) (b) 63.5 kg

(@) 0.2kg (b) kgh?®
Yes he will. He needs less than 1 Ib of flour for this recipe, and he has more tha

1 Ib of flour (500 g =% kg O1.1 Ibs).
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Squares, Rectangles and Triangles

1. (a) 28cm? (b) 12.4m? (c) 12cm? (d) 9.46cm?
(e) 4.68cm? (f) 14.4cm?

2. (a) 14.4cm, 12.96m? (b) 22.8cm, 31.4@M3
(c) 38cm, 60cm? (d) 44 cm, 8em? (e) 32cm, 36m?
(f) 28 cm, 28m?

3. (a) 100cm? (b) 60.5cm? (c) 63m? (d) 24cm?

4. (a) 42000cm? (b) 41 blocks 5. 57 feet 6. 8m?
7. 3.99m” + 1.5 m = 5.49m” 8. 40cm? 9. 180Qm?

10. (a) (i) 3.9m? (i) 5.2m? (b) 4.32m?

11. (@) 38cm (b) 4@m? 12. (a) 24 cm (b) B

13. (a) 18cm? (b) 30cm? 14, 22cm?

15. AB =7 cm. Perpendicular height from C to AB = 2.4 cm ; a4 cni.

16. (a) (6.5, 4)

0 | c D is (11, 2)
6
5
4
3
2
1 A D
0 123456789101112

(c) (i) 26cm (i) 36m? (d) Rotational symmetry

Area and Circumference of Circles

1. (@ C=314cm(told.p.) (b) C=1.26m (to2d.p.)
A=78.5cm? (to 1 d.p.) A=0.13n% (to 2 d.p.)
(c) C=3.77m (to2d.p.) (d C=75.40cm (told.p.)
A=1.13m? (to 2 d.p.) A = 452.39%cm?
() C=8.80m(to2d.p.) () C=62.83m(to2d.p.)
A=6.16m? (to 2 d.p.) A=314.16m? (to 2 d.p.)

2. (@ r=67cm(told.p.) (b)r=29cm (tol1d.p.)
(c) r=47cm (told.p.) (dyr=54cm(told.p.)

3. (a) 357 m (to the nearest m)

(b) 55—205277 + 50 x 100 = 6963 m? (to the nearesin?)
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10.

11.

13.

14.

15.

16.

Volumes of Cubes, Cuboids, Cylinders and Prisms

1.

MEP Pupil Text A

(1.8)*r - (0.5)° T = 9.39 cm?

(@) 12.57cm? (to 2 d.p.) (b) 78.5dm? (to 2 d.p.)
(c) 66cm? (to the nearestm?)
(a) 28.27cm? (b) 37.7@m? 7. 10x7- Eggznz 50.37 cm

16 x 8 — 2 x 42 x ;1= 27.47 cm?

(a) 61.91cm? (b) r’m—- (4.2 =50cm? O r = 4.64 cm
(@) 5.78m? (b) 1.6 m, 6.58°
201cm? (to the nearestm?) 12. 70%m? (to the nearestm?)

(a) C =50rmr = 157 cm (to the nearest cm)
(b) 31848 revs (C =157 cm) or 31831 revs (80#)

16 times

(a) 3.82m (b) 3.82 mis slightly less than 4 m armd3.14 is slightly more
than 3 m, hence their product (which gives the length of the rope) is about 1

(c) 4.52cm?

(@) 400 m (to the nearest m) (b) 10148 Fto 1d.p.)

(@) 12%m° (b) 360cm? (c) 8.9am°

(d) 1005mm? (to the nearestm?®) (e) 2m?® (to the nearesmn®)
(f) 1508 cm? (to the nearestm?) (9) 504cm?® (h) 144cm?®
() 2.4m?

(@) 0.25m° (b) 0.20m? (to the nearesin®)

(a) 3.864m* (b) 3.312m°

(@) 251327cm? (b) 203.&m* 2036cm®
(c) 249291cm? (to the nearestm?)

(a) 120cm® (b) 105cm?®
(a) 168cm?® (b) 45cm?® (c) 176cm?® (d) 160@&m?®

(@) 1200cm? (b) 130cm? 8. 20 00@m?

67.5m? 10. 15m° 11.  26m® (to the nearesmn®)
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12. (a) 15m? (b) 3m? (c) 200 mm
13. (a) 462cm® (to the nearestm®) (b) 3cm
14. (a) 36 .9m? (b) 295.2n° (c) 0.32m 15. 15%8n°

16. (a) 7680cm?®
(b) () 50.3cm (i) 201&m? (to the nearestm®)

17. (a) 500cm® (b) (i) 400@m? (i) 80%
(c) (i) 42cm? (i) 9.5 cm (to the nearest mm)

Plans and Elevations

1. (a)
5 Front
Plan 6 elevation S
4

Side elevation

(b) Side elevation

1 3
Plan 6 3 Front
elevatio 4
4
2
©) 3
Front
Plan elevation3 2
4

Side elevation

(d) 3

Side elevation

5
Plan Front
elevation

(e) |
Front
Plan 3 elevation

Side elevation

__
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()] _ .
Side elevation
Plan
Front
Plan 5 elevation
5
5
(@) Plan Q
Front
elevation
()
Plan
Front
elevation
Plan @
VAP
Front Side
elevation ‘ elevation
5. @ Side 2
elevation
5 2
Plan 2
2
2 4
Front 2
elevation )
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1
1
Front 3 11
elevation 1
3
b
(b) Plan
Frant =
elevation
®
(b)
Plan
Front. Q
elevation
Side
(b) elevation
2 2 2
Plan 2 2
4
2 2 2
4
2
Front
elevation 2




7.10

7.11

7.12

Using Isometric Paper

7.

Discrete and Continuous Measures

1.

Areas of Parallelograms, Trapeziums, Kites and Rhombuses

1.

10.

11.

MEP Pupil Text A

(@ 34cm (b) 44ém (d) 2cm, 3cm, 4cm (e) 2&cm

(&) continuous (b) discrete (c) discrete (d) continuous
(e) continuous (f) discrete (g) continuous (h) discrete

(i) continuous () continuous (k) discrete (I) continuous
(@) 4.625 milex 4.63 miles < 4.635 miles (b) exact

(c) 12459<1259<1255¢g (d) 161.5cm162cm<1625cm
(e) exact () 52.1%m3 < 52.2cm® < 52.25cm?®
(g) 22.15cnx 22.2cm < 22.25cm (h) exact

(i) 53.59g<549g<545¢g () exact

(@) 12m? (b) 5.5m? (c) 80cm? (d) 75cm?
(e) 72cm? (f) 110m? (g) 37.5cm? (h) 7.2m?
() 10.2cm?

(@) 3.5m? (b) 4.5m? (c) 17.5m?

(@) 13.5m? (b) 6m? (c) 32m? (d) 75m?
18 m? 5. 250@m?

(a) 4816cm? (b) 4816m?

(c) The area of the wasted plastic would be equal to the area of the kite (each of

them would be 560@m?, which is half the area of the rectangular sheet used
to make the kite).

(@) 64cm? (b) 58m? (c) 94.25cm? (d) 44em?
(e) 32cm? () 44cm?

132cm? , 144cm?. Total area: 552m?

(@) (i) 36cm? (i) 72cm? (i) 90cm?

(b) No, since fis a side of a right-angled triangle whose hypotenuse is 6 cm long .

(c) The maximum area is reached when6 cm, and is equal to 1G3n?.
(The maximum area is reached when the parallelogram is actually a rectan

(@) 28cm? (b) 14cm? (half the area of the parallelogram)

The kite ABCD is made of the two congruent triangles ABD and CBD. Hence, it
area covers twice the area of each of these triangles.

gle.)

)

D
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Surface Area

1.

10.

11.

Mass, Volume and Density

1.

2.

MEP Pupil Text A

(a) 96cm? (b) 136m? (c) 236cm? (d) 62cm?
(e) 250cm? (f) 30.4cm?

(@) 108.3&m? (to 2 d.p.) (b) 288m? (to the nearestm?)
(c) 207cm? ( to the nearestm?) (d) 69m? (to the nearesin?)
(e) 12.6m? (to1d.p.) (f) 118m? (to the nearestm?)

The surface area of each cylinder iga8n? (A = 301.44 whenr = 3.14, and
301.60 using thet key on your calculator.)

(@) V=402cm® (b)y V=276am? (c) V=36&m?

The volume of each cuboid is &h*. The surface area of each cuboid is:
(@) 96cm?, which is the smallest area, (b) Th?, (c) 168&m?

(@) 13 195m? (to the nearestm?) (b) 35 00@m?
0asoct
6 x 72 = 294 cm? 7. H/EGOH =5 =125 cm®

(@) 54cm? (b) 66cm? (c) 120cm?

12 cm

8cm _ 2
8 cm A =336cm

8cm
6 cm
10 cm 10 cm

10 cm

11 027¢m?
(Total surface area =2(x 2571 x 12) + 2(40% 11 — 25°11) + (2 x 407 x 12))

@ () RL09,0 (i) B@,9,6) () () PQ=5cm (i) QR=4c
(c) CR =6 cmhence the total surface area2$4 x 6 + 4 x 5+ 6 x 5) = 148 cm®.

(@) 96cm® (b) 88m? (c) 88g

(a) 8000cm?® (b) 0.7%g/cm® 3. 0.794/cm®
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8.

9.

10.
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(a) 402 123.86m’ (b) 402.124 kg

(a) 120cm?® (b) 2.5g/cm® (c) 375¢g (d) 1000g (1kg)
8049

(a) 60m?3 (b) 60 000 kg (c) volume: B2; mass: 52 000 kg
(@) 6.28cm? (to 2 d.p.) (b) 1414 g (c) 40cm

(a) 4188.7%m® (b) 0.048/cm?® (c) 83 g (tothe nearest g)
(a) 6g/cm® (b) 89 cm

Volumes, Areas and Lengths

1.

10.

11.
13.
14.

(@) 4.38m? (to2d.p.) (b) 5.28m? (c) 24.13m?
(d) 33.5cm? (e) 64.14m? () 5.14cm? () 4.47cm?
(h) 12.57cm? (i) 12.5cm? () 94.6cm?
(@) 4.80cm (b) 26.9 cm (6)= 3;2 =57.30°
6x15
(d) r:2—n:14.32 cm (e) 9.42cm (H 4.2cm

The volume needed to cover all the three edges and the top émn378

40.84cm? 5. (@) 13.3m (b) 11.B8°

€) \w The angle within the sector is equallsD°.

(b) 188.5cm? (c) 286cm°

(@) 283cm® (to the nearestm®)  (b) 314cm?® (to the nearestm?®)

(c) 257cm® (to the nearestm®)  (d) 1.6m® (to 1d.p.)

(e) 1018cm® (to the nearestm®) (f) 2399cm?® (to the nearestm?®)

(@) 905cm® (h) 262cm? (to the nearestm®) (i) 500cm®  (j) 144m®

r=6.08cm (to2d.p.) 9d = 3 cm (to the nearest cm)

(@) 113Icm® (to the nearestm®) (b) 128%Tm3 (to the nearestm?®)
(c) 115cm? (to the nearestm?) (d) 816m?® (to the nearestm®)
0.lcm (to1d.p.) 12. 8t®@°® (to the nearestm®)

20.6cm® (to 1d.p.)

(@) 150cm? (to the nearestm?) (b) x=129° (to the nearest degree)
(c) rmay take one of the two values: 20 cm, 30 cm.
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15. (&) AB=25c0s55° =143 m (to2d.p.)

(b) Area of the sector BDE is 3.88°

(c) 6.75m? (d) 10 m (to the nearest m)
16. (a) p=7.57cm (to2d.p.) (bp9°
17. (a) () OX=10.5m (i) AB=20m
(b) The angle BOX igi4° (to the nearest degree) (c) b5
Dimensions
1. (a) L* 0O Area (b) None (c® 0 Volume
(d) L*0 Area (e) L 0 Area (f) None
(g) mixed dimensions (h)® O Volume () >0 Volume
2. (a) Yes (b) No (c) No (d) Yes (e) Yes (f) Yes
3. A=ab+ac+bc+cd
4. din@ has dimension zero (it is the quotient of two lengths so it is a number)
5 V= i—?nrzd (This is the only formula with dimensial.)
6. V = mR*h - rrr?h (This formula is the only one with dimensidd.)
7. (a) The formulae that can give a volume are the ones with dimeldsion
fnr3 , 3 3.
3 4
(b) The only formula that can give an area is the one with dimeh$ion
42
3
8. 6x° + 4y has dimensiorL.? and hence, can give a surface area.
x* +y® has dimensiori® and hence, can give a volume.
2 2
9. V= mjl h + md a, since it is the only formula with dimensids.
10. (a) L (b) >0 area
11. (a) DimensiorL O perimeter (b) Dimensidf O volume
12.
2 | 4mr®| w?h | w? |Ibh | ;bh
v v
13. The formulae which represent areas are the formulae with dimelfsion
These are:mab, ri{a + bl .
14. (iii) nh(a + b). It is the only formula with dimensiob?, the dimension of an area.
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Areas of Triangles

1.

(@) 12cm? (to the nearestm?) (b) 11cm? (to the nearestm?)
(c) 10cm? (to the nearestm?) (d) 13cm? (to the nearestm?)

() A=28mm? (to the nearestnm?),
(i) A=56cm? (to the nearestm?),
(i) A=19cm? (to the nearestm?),
(iv) A=15cm? (to the nearestm?),
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6 = 44° (to the nearest degree)
6 = 61° (to the nearest degree)
6 =102° (to the nearest degree)
0 = 44° (to the nearest degree)
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Data Handling

Tables and Timetables

1. (a) 0800 (b) 0923
(c) He should catch the next train and get off at Exeter St. Davids and walk.
(d) For each journey - catch the 0723 from Paignton and change at either New
Abbot or Exeter St. Davids - arriving at Bristol at 0932 or London at 1110.

2. (a) 2106 (b) 1 hr, 39 mins. (c) Yes
(d) The 2027 train from Reading.

3. (a) No (b) 1235 (c) 1141
4. (a) (i) 109 miles (i) 34 miles (i) 78 miles (b) () 149 miles
(i) The travelling distance would be reduced by 29 miles because Manche
is "en route" travelling from Birmingham to Leeds.
(c) The route via Sheffield.

5. (a) St. Malo (b) 3984 km (c) 2781 km
(d) Quimper is closest to St. Malo, and lle de Re is closest to Calais.

6. (@ 9 (b) 11 (c) "D" grade.

7. (@ 7 (b) 6 (c) Years7,8,9and 11
(d) (i) Year10 (i) 43 students

8. (a) £305 (b) £156 (c) £276 d) (i) £260 (i) £45

9. (a) Male Female Total
Standard 64 48 112
Senior 20 8 28
Total 84 56 140

(b) Men are more likely to become senior conductors than women.

10. (a) 51 (b) 11
(c) 52 outdoor and 50 indoor shows a roughly even split (only marginally in fav
of outdoor sports)

11. (a) 4 (b) 19
(c) People seem to achieve better English results than French.

12. (a) 31 (b) 90 (c) 30%

Pictograms and Bar Charts
1. (a) 1996  (b) (i) 10 (i) 7 (i) 12  (c) 1995

2. (a) 400 (b) 250 (c) 700 (05% (e) 3300
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3. (@ soero O T O T ¢ (b)
Magnum 7 7 ¢ G G ¢
Mars @ @ @ ﬂ
Feast @ @
@:Zchildren
4, 5.
20
No.of 15 20 Hours of
Vehicles 1g Sunshine
5 8[3 5 2
[2]) 12
T % .§ é 3 Vehicle Type
©> 5@ a
- .
=
6. 7.
No. of 101
Pupils 8 1 No. of
6 1101 g 71718 Students
4 .
2 -
~© o g4 Year
> > > s &
8. (@ (i) 90% (i) About97%

(c) The percentage of households with some sort of TV hasn't changed very m
but there has been an increase in the number of homes recieving satellite.

(b) We would expect there to be many more boys with shoe sizes
around 8 and 9 than for 5 or 12, so the results are surprising.

10

8
6
4
2

12 A
10 A

8
6

4
2

Resort

12 —
& 10 12
& gl
=1 9
© 61 .
L 4 4
2- F‘
[®) n 0
s 5 & §
(c/a) QELL
=
16|6|7|5/9/6|6
- @ © o W
EBS9s ¢
S5 WS 2285
2t ZE5g¢
<8 2I—g
o
1 |12
17 7
1 >1L 1
0 12 3 45

No. of Younger Brothers

and Sisters

(b) (i) 0% (i) About22%

9. (& 50 (b) 35
10. (a) 23
11. (a) £14 (b) £375 (c) 16 coins
(d) Only whole coins are used, and so the number is rounded up/down.
12. Colour Tally Frequency
White THL L | 11
Blue I 3
Red THE ML I 13
Green n 3
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12 -
10 A
8_
6 1 |11
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8.3

Pie Charts

1.

Labour

150°
£ 60°

Conservative

MEP Pupil Text A

Liberal
Democrat

5. (@) 2hours

7. (@) 96° () 6

(b) 5 hours

(c) 30

Travelling

Eating

Sleeping ‘
P 15°
\ o
105" \\*° /
School \ Watching TV

Homework
4,
X108°
\ Football
Squas

6. (a) £10 (b) £15 ©)

(d) 13

8. Airmail =50, 1stclass =320, 2nd class =350

(b)

Records

9. (a
Items Angle of Sector
Bus fares 48°
Going out 100°
Clothes 120°
Records 60°
Others 32°
Total of angles 360°
1
(c) 3

10. (a)
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(b) Arthur spends more money on
housing.

£35
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11. (@) () 81litres (i) = = = (b)

100 20

Washing
Clothes

Pots
12. (a) (i) Five hundred thousand (ii) 200 000

(b) (i) 39% (i) Over 21 year olds. (iii) 0.611%%

Line Graphs
1. (@ 4cm (b) April (c) February & December (d) July & August
2. (a) 40°C (b) 80°C (c) 20 mins after filling the mug. (d) 25 mins
3. (@ 8cm (b) 22cm (c) 84cm (d) 3 weeks
4. 5.
8% X 40
Temperature 6 © © No. of Cars™ .
(C) 44 @ |
{
5] 4) = 20-
104
MTWTF S S Day
6 16+ (15) 7.
141 1
Time 12- (12) 60 (52)
Taken Time S04 G~®
(mins) 10'(8) (mins) 404 a0 o
8 - © @ 304 (36)
61 204
41 104
2 4
0 1 23 45 ¢ Week

MTwT F Day

Questionnaires and Surveys

7. Question (A) gives genuine answers — although they may be difficult to analyse
Question (B) will give precise answers to just three aspects of life on this housing

estate.
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8. (a) Cycling and Swimming

10. (a) The percentage late is given by:
Bus Cycle Car Walk so her conclusion is supported

27% 20% 22% 13% by the data.

(b) Choose pupils randomly, do not always use Tuesdays, increase sample siz

(c) Wrong — because you do not know whether there was an equal number of Y
and Y8 pupils in the survey.

12. Sample is not random; sample value of 19% is not necessarily true for the who
population; they may only have travelled once on a bus in the last week — not e
day.

Frequency Graphs

1. (@ 5 (b) 55 (c) 15 (d) 81 pupils in year group.

2. (a) 10 (b) 49 (c) 73 (d) largest = £549.99, smallest = £50.

3. 4. -
22 | — 304 |32
20 —22
18 1 20—
Frequency 16 18
14 4 20
12 | Frequency L
10 13 18
8 10
i | 5 ! 5 “] i
2 - L 7
60 70 80 90 100 110120130 Mass of apples (kg) 5
1 2345 Time Taken
5 (mins)
' 14 -
12 - 13
10 -
Frequency g -
6 - 8
] 6 6
4 5
2 1 11
20 25 3035 4045 50 55 Time Taken
(mins)
6.
30 -
25 A E 2
Frequency 20 -
15 - 0
10 -
1
5 9
0 051 152253 35 Average number
of goals per
player

7

ach
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7. (a) (b)  Any reasonable
25 - answer.
Frequency 20 - - - Female
15 A // \ — Male

1049
5 A \._ A
/i \
0 2 4 6 8 1012 14Time Taken
(mins)

1800
1600+ —
1400+
1200
1000+
800+
600+
400+

2001

Frequency

0 102030 40 50 60 70 80 90 Age (years)

9. (a) 80-

70- o __ smallcars
\ _ medium cars

60 .’ ' ___ large cars
50- % ‘

a{| .- ‘
304 f !
204/ \
104/

/ D

Frequency

100 200 300 400 500 Distance (miles)

(b) There is a downward trend in the small cars, and an upward trend in the
medium and large cars.

i.e. People use small cars for short journeys and the larger ones for long
distances.

10. 350 A 342

300 -

Frequency 2°0 ] 220
2001 166

150 ~

100 -

50 182

54
0 20 4060 8100 Score

11. 62+ 70 = 132 pupils.
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1200 16002000 Lifetime (hours)

. 32 . 106
12. (@) (i) prob.=——=0.16 (i) prob.=——=0.53
(2) () prob.= = (i) prob. =2~
(b)
100+
Frequency 80+
60+
40-
20+
400 800
13. (@) Height Frequency
120 - 130 7
130 - 140 22
140 - 150 20
150 - 160 4

(b) The columns should be adjacent (no gaps).
The second colum{130 < h < 140) should be 22 not 24.

(c) The last category.

14. (a)
20 +
Frequency 15 A
10 A
5 .
0

(b)

8 1012 1416 18 20 22 24
Height (cm)

Type B has an even spread of
plants between 10 and 22,
whereas Type A has more taller
plants.

The maximum number interval is
14 for Type B plants and 19 for
Type A plants.

Histograms with Unequal Class Intervals

1. @ 9 () 4 (o) 23

2. The area for the 20 - 25 interval 39 x 5 = 4.5. This should be a whole number.

3. 20

18

16

14

12
Frequency

density 10

8

6

4

3

4 5

Waiting time (mins)
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2

1
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10 20 30 40 50
Score

60 70 80 90 100

3

Frequency

density

2

10 15 20 30
Income (£)

40

6. (a) The width is 5 because age 0—4 is actually age O up to age 5, i.e. 5 years.
(b) The widths are (from the 2nd interval) - 5, 10, 20, 20, 5, 15, 20.

(©)

Frequency

density

2

7.

Frequency
density

20 30 40 50

60 70 80 90

Age (years)

100

1.4

1.2
1

0.8

0.6

0.4

0.2

0
80 90 100

110 120 130 140 150

Time (mins)
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8. (a) Width of class intervals: 3, 6, 2, 10, 15.
(b) 8
7
6
5
Frequency
density ,
3
2
1
0 1
10 15 20 25 30 35 40 45 50
Time (Mins)
9. (a) 4 people (b) 23 people
10. 18
16
14
12
10
Frequency
density 8
6
4
2
0 R
0 2 4 6 8 10 12 14 16 18 20
Time (mins)
11. (a) Frequencies- 4,6, 7, 4,6, 1. (b) 28 matches.
Sampling
1. (a) Possible answers: (i) C,F I,L,O,R, U, X. (i) D,H,L PT,X.
(i) F L, R, X.
(c) Number 24 balls and place in a bag, then draw out the relevant number of b
to correspond with the number of machines.
2. 13,13,14,14,13,7,6 (taking the integer part of each answer plus the two
greatest remainders to give a sample of size 80)
3. @ 1,2,1,13, 3. (b) 12
4. (@ No (b) Change 5 to 6 and change 4 to 5.

312

alls



8.8

(&) Working either across the rows or down the columns, choose the 10th squa

(@ (i) 49, 36, 15.
(i) This ensures that each age cohort has a fair representation.

(b)

each case.

4

Frequency
density 3

MEP Pupil Text A

20

40 60 80
No. of hours of TV
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Data Analysis

Mean, Median, Mode and Range

1.

10.

12.

14.

15.

16.

17.

MEP Pupil Text A

(8 mean=5 median = 4.5 mode =3 range = 8

(b) mean =9.9 median = 9.5 mode =7 range = 11
(c) mean =16.25 median =16 5 mode = 17 range = 10
(d) mean =107.6 median = 108 mode = 108 range = 13
(e) mean =63 median = 64 mode = 61 range = 10
() mean=21.75 median = 21.5 mode = 16 range = 14

(a) 6.8 (b) 6.75 ) 6 (EI%

(@ () 4.875 (i) 3.5 (i) £3 (b) (i) mean (i) mode
(c) range =£13

(@) Fred: mean =20.8, range = 2. Harry: mean = 24.2, range = 24.
(b) Fred (c) Harry

(@ A: mean=15.9, median =20, mode =20
B: mean =16.9, median =17, mode = 17
(b) Mode suggests A (c) Mean suggests B (d) Range: A=15,B1

(@) mean =68, median =68.5 (b) His mean increases to 68.4.
(c) The median. Ihcreases from 68.5 to 70, whereas the mean only increaBe& by

(@) He objects because the mode = 0 = median (b) mean =2.30, range
(c) 15fish
(@) 268.4 cars (b) The mean decreases.

(@ mean =2.035, median =2, mode = 2.
(b) Either median or mode (whole numbers).

The mean will increase. 11. (&y°C (b) Archangel (cpr°C

225 grams 13. (@) mean=2 (b) range=4

(@) 77 kg (b) Hereward House, because they have a much heavier team.
(a) modal class = 24 pupils (b) mean class = 26 pupils

(c) There is more of an even spread of pupils in Year 9.

(a) Pat: mean =25.3, range =18
(b) They both have approximately the same mean, but Kim's scores are more
consistent as shown by the smaller range; thus Kim should be selected.

(@ () 5.6 (i) 0.5 (b) Leaving out the two extreme marks probably
gives a less biased measure of performance.

(c) Mean + Range =5.2 + 0.6 = 5.8, therefore no mark could possibly exceed 5.8.
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9.2

9.3

9.4
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Finding the Mean using Tables and Tally Charts

1. mean=1.25 2. mean=1.93 3. mean =4.08 4. mean = 3.56
5. (@ mean=1.95 (b) 22 times 6. mean number = 1.15 trains

7. mean=2.30 8.(a) 6 (b) 2.04

9. Missing frequencies are 1, 5, 0. Missing frequencies of tickets are 0, 20, 21, 10, 0.

mean =2.8 (1d.p.)

10. (a)
Weight Range (w) Tally Frequency
30<w<40 1L 4
40<w<50 LI 7
50<w<60 Yyl 7
60<w<70 L 8
70<w<80 | 1
80<w<90 i 3

(b) class60=sw<70

11. (@) 3 (b) frequency =21, total =48, mean =2.29.
(c) the number of children per family has decreased on average (2.29 < 2.7), and
there is less variation from family to family (today's range is 3, whilst in 1960 it
was 7).
Calculations with the Mean
1. mean = 16155 2. mean=2 3. mean=4 4. mean = 60.15kg
5 7 6. 84% 7. £6000 8. 95 9. mdat/ 10. 320
Mean, Median and Mode for Grouped Data
1. (a) 33.09 (b) 33.42 (c) 30-39
2. (a) 40.90 (b) 41 (d0sw<45
3. (@) Yes (b) 20.54 (c) 20.95 (d) Median is greater than the mean.
4. (a) No (b) median =072, mean =0.78. (c) The mean is the largest.
5. 11.45years 6. (a) 11.95 (b) 10.92
7. () 9.65 (b) 9.92 (c) 11-15
8. (@ () 26.78 (i) 27.17 (i) 21-30
(b) (i) 21.5 (i) 22.25 (i) 21-30
(c) The second class have a lower mean but similar range.
9. (@ 0-£1.00 (b) £1.44
10. (@) 21,7,2 (b) People would spend more time watching television than jn

summer. (c) 23.83 (24 hours)
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11. (a) 24cm (b) 24.32cm
12 (a) | Temperature, T Mid-point Frequency
40<T<50 45 6
50<T<54 52 6
54 < T < 58 56 8
58<T<62 60 5
62<T<70 66 5
1660 .
(b) —— =553 (c) Interval Freq. Density frequency
30 6 Densit;é
40-50 — =06 i ]
10
50-54 E =15
4
1 -
54-58 § =2
4 |
58-62 2125 |
4 40 50545862 70
5 Temperature(T)
62-70 3 = 0.625
Cumulative Frequency
1. (a
@ 100
Weight Cumulative
in grams (w) Frequency 80
60 < w <80 4
80 < w <100 32 60
100 < w <120 65 .
Cumulative
120 < w <140 92 Frequency40
140 < w <160 100
20
Median = 111, Inter-quartile range = 33.
0 60 80 100 120 140 160
(b) Weight of apple (g)
40
Distance Cumulative
in km (d) Frequency 20
O0<d<1 5 Cumulative
Frequency
l1<d<?2 17 20
2<d<3 22
3<d<4 28 10
4<d<5 33
5<d<6 36 0 1 2 3 4 5 6
Distance (km)
Median = 2.2, Inter-quartile range — any answer between 2 and 3 is acceptable.
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2 3 4 5 6
Length of jump (m)

Inter-quartile range — any answer between 2 and 2.5 is acceptable.

Field B

(©) 40
Length Cumulative 20
in metres (d) Frequency
Cumulative
1<d<?2 5 Frequen(:y20
2<d<3 17
3<d<4 22 10
4<d<5 28
5<d<6 33
0 1
Median = 3,
2. (a)
Cumulative Cumulative
Frequency Frequency
50 50
Field A
45
40
35 |
|
|
30 :
|
|
25 P |
i
|
20 | |
i
HEEEET
15 | :
HEEEED
_______ | |
10 Eeaaas, |
| I |
| I |
5 | I |
| ! |
| ! |
e
0 5 10 melgiarl15 20 25 30
Mass of grain (g)

range

20 25 30
Mass of grain (g)

(b) The median of field Ais 13g, the median of field B is 12g.
The inter-quartile range for field A is around 7, for B it is around 4.

(c) Field B is more reliable than field A (its inter-quartile range is narrower),

although it is less productive in 50% of the cases (its median is lower than th

median of field B).
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3.
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(8.) Cumulative Cumulative
Frequency Frequency
50 50
Type A Type B
45 45
40 40
35 | 35 |
| |
|
30 | 30 |
| |
' |
25 A A : 25 FE 11
| |
20 : 20 |
o
| i
15 | 15 :'
|
! |
_________________ I
jEEdEd I
10 [ 10 |
(88 | I|
|1
E : ':
5 R 5 Ly
o | | I
| |
] L
FERaae L1
0 2 4 /I\d_ 6 8 0 2 4 NG 8
median Litetime (hour median | iroime (hours)
—
range range

Median for type A = 5.6,
Median for type B = 5.8,

Inter-quartile range for type A =1.2.
Inter-quartile range for type B = 0.8.

(b) Type B - although both types have quite similar medians, type B is more
predictable (its inter-quartile range is narrower) and most of the tim

its lifetime is above 5.

5000

The heights of children in each

category (to the nearest cm) are:

4000

Very tall - 75<h<85 3500
Tall - 70<h<75

3000
Normal - 62<h<70 Ccumyaive
Short - 58<h<62 ",
Very short - 50 <h<58

2000

1500

1000

500
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5.
Cumulative Cumulative
Frequency Frequency
30 30
FF—1005—++r——— ! 1996
20 : 20
|
|
10 | 10
_____ |
| |
| |
0 100 200 300 400 5000 100 200 300 400 5(
Value of sales (£1000) Value of sales (£1000)
For 1995: For 1996:
Bonus Value of sales Bonus Value of sales
£50 300 <V < 400 £50 100 <V < 230
£250 140 <V < 300 £250 230 <V < 400
£500 0<V <140 £500 400 <V < 500
6. (a)
15
14
13
12
11
10 PR e e e e

Cumulative median

Frequency gl >y |

|
|
[
|
|
|
6 |
5 |
|
4 |
|
3 |
|
2 Eo e |
|
! |
0 . |
200 220 240 260 280  3.00
Price (£)
(i) 5 or 6 shops (i) About £2.50 (ii) 2 shops
(iv) 8 shops (v) 5 or 6 shops

(b) The only exact answer is (iv). The other answers are estimates since they
relate to prices for which we do not have exact information.
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(@)

40

30

Cumulative
Frequency

20 FRA AR e e e e

10

=

60 70 80 90 100 110 120
Score

(b) (i) Laura's median =100 (i) Inter-quartile range - between 14 and 16.
(c) (i) Joy was the more consistent player because her inter-quartile range isl

(i) Laura won most of the games. She scored less than 100 in 20 matche
more than 103 in only 16 matches, whereas Joy scored more than 103
20 matches and her inter-quartile scores were quite consistent.

(@) Cumulative frequencies - 34, 56, 76, 80, 80.
(b)
90
80
70
60
50

Cumulative40
Frequenc
q y 30

20
10

0
800 900 1000 1100 1200 1300 1400 1500

Lifetime (hours)

(c) 58 bulbs (d) Inter-quartile range — between 250 and 260
(e) The bulbs from the second sample are more reliable than those from the fir

(&) Cumulative frequencies
4,11, 19, 25, 28, 32, 32. 40
(b) (i) asgraph.
(i) Median — between 30
25 and 28 Cumulative

Frequency
(iii)) 6 people 2
(c) The second group
travelled more . 10
0 10 20 30 40 50 60 70

Number of journeys

pwer.
5 and
in
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10. (@) Cumulative frequencies — 26%, 45%, 67%, 82%, 91%, 96%, 100%.

(b) 100 1993

1992
80

60

Cumulative

Frequency
40

20

o PR e e ety

0 100 200 240
House prices in 1992 and 1993 (in £1000)

(c) In 1992, 76% of houses cost up to £100 000, whilst in 1993 76% of houses
up to £80 000. Hence, in 1993 the price of the house should be around £80

11. (a) Cumulative frequencies: 2, 6, 16, 40, 72, 89, 96, 100.

(b) (i) Median: between
100 1.06 cm and 1.07 cm
80 (ii) Inter-quartile range :
between 0.04 and 0.0

60

Cumulative |- - - _ _ __ L __ _____________
Frequency
40

20

0 0.98 1.00 1.02 1.04 1.06 1.08 1.10 1.12 1.14
Length of nail (cm)

12. (&) Mean distance 120
=28.17 miles (to 2 d.p.)
(b) (i) Number of guests: 100
26, 64, 84, 104, 116.
(i) as graph 80
(©) (i) Median: Frequency

between 18 and 20 mile&’
(i) The range is very
large(140 miles), and
36 people (who make
up almost a third) 20
travel more than 30 miles
(above the median).
These upper values
influenced the mean
which is far above the median.

40

20 40 60 80 100 120 140
Distance travelled (miles)

cost
000.
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Standard Deviation
1.
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(@) Mean Standard Deviation
A 53.67 4.31
B 73.67 4.31
C 107.33 8.62

(b) Adding same number to values: the mean increases but the s.d does not;
x values by a scale factor: the mean increases and so does the s.d.

(@) Mean Standard Deviatiof
A 2.24 kg 0.04
B 2.64 kg 0.07

(b) On average, the boxes filled by A weigh less than the boxes filled by B, but
is more accurate (0.04 < 0.07).

Mean Standard Deviation
A 10.02 0.43
B 9.6 0.14

The experiments done by B are more accurate and more reliable (0.14 < 0.49).
45.61; 1.49 5. 6.7, 1.85
The estimated mean is 1.22, the estimated standard deviation is 0.96.

The estimated mean is 61.30, the estimated standard deviation is 51.61.

Estimated Estimated
Mean Standard Deviation
A 1.57 1.15
B 3.2 1.99

On average, the sizes of the families in A are smaller and less spread out than ir

(@) mean=5, standard deviation'2 (01.41)
(b) Any five consecutive integers have the following pattern:
n—-2, n—-1, n, n+1, n+2, wherenis the middle integer.

There are two integers which are 2 units away frofnr 2 andn + 2), and two
integers which are 1 unit away from n, {fland n + 1). Sinceis the mean, the
standard deviation will be:

,““22+12+02+12+22 10

| — =2
\ 5 5

A

N B.
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9.6

10. (a)
(b)

11. (a)
(b)

12. (a)
(b)
(€)

13. (a)
(b)

14. (a)
(b)

MEP Pupil Text A

mean = 30, standard deviation = 16.11
The means in both Mathematics and English are identical, but the marks in
English are less spread out (3.6 < 16.11) than in Mathematics.

() 32 (i) 11.32

On average, the girls performed less than boys (30 < 32), but their scores are

less spread out (6.5 < 11.32) around the mean.
8.98

Class A has, on average, higher and less spread out I1.Q. scores than Class
0

() 6 (i) 2.16

The second test has 6 as mean and 1.48 as standard deviation; e.g.the means

are identical on both tests but the second group performed more homogene

ously

than the first group. On average, the scores of the second group were closeér to 6

than the scores of the first group.

mean = 4.5, s.d.=1.86

Yes it does. The values within one s.d. of the mean lie between 2.64 and 6
In our data these values are 3, 4, 5, 6. The total frequency of these values
our datais 7+ 8+ 9+ 10 = 34. The percentage of values within one s.d. @
mean is therefore:

34 x 100 = 68%.
50

36.
in
f the
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10

10.1

10.2

10.3

MEP P

Equations

Negative Numbers

1. —4°C; -2°C; -8C; -14°C; -8°C;
2. (a) -10, -6, -5, —4, 2, 3

upil Text A

-5°C; -7°C.

(b -4, -1, 0, 3, 7

(¢ -6, -4, -2, 0, 3, 7 (d -7, -4, =2, 0, 5, 7
(e) -5, -4, -3, -1, 0, 6
3. (@) -7,-8,-9 (b) -3,-2,-1,0,1 () -2,-1 (d) -2
(e) -8,-7,-6,-5,-4,-3,-2,-1
4. (a) —-7,-8or-9 (b) -7,-8, ... (c) -1,-2,-3,0or—4
(d —-9,-8,... (e) —7or-8 (fH -5,-6, ...
5. (@ 3>2 (b) -5>-6 (c) 0>-1 (d) -7>-10 (e) -2
f -1>-6 (99 5<0 (hy 9<-6 (i) -8<-2
Arithmetic with Negative Numbers
1. (@ 12 (b) -14 (c) -12 (epo (e) -7 (fH -6
(9 -1 (h) 28 i 1 () 32 {2 h 7
(m) -10 n) 2 (o) -13 (p) -12 (q) 56 n 1
(s) -6 (t) -15 (u -8 (v) -8 w) 5 x) -2
Simplifying Expressions
1. (a & (b) Ja+12 (c) 1a+6b (d) 4x+ 1ly
(e) 1x-y () 2a+10b (g0 Aa+b+6 (h) ®-7q
(i) —™x+3y (4) 2x-p (k) 1x-% () —-14+ 52
(m) &+49-6x (n) P-g+x+z (0) &-2y+10 (p) 24— 3
() 2y (n (s) —19x+ 1ly (t) 2x-18/ -4
(u) —&-10y  (v) 4 +4q
2. (a) 6x*+8x (b) x*+13x +10 (c) 2x* +10x
(d) 5x* +2x +10 (e) —x* + 7x () 3x? + 4y?
(9 2x*+y?*-x-y (h) 5x* -3x-10 () 3x* -3y’ -x-y
() 5x*+2y-4 (k) 5ab+cd (I) 2xy +5xz
(m) 1lab - 3ad (n) 9pg - 3ar
3. (@ X+15 (b) 24+4% (c) x+14 (dy x+12
(e) x+10 fH &+12 (g) 1%+ 10 (h) 48+ 24
(i) 7x—42 () 40-8 (k) 8x—28 (I 3%-21
(m) 1&-30 (n) &-8 (0) 5x+ 10y + 1% (p) 5x + x?

324




10.3

10.4

10.5

MEP Pupil Text A

(q) 2a-a’ () 4b-12 (s) 2x* - 12x (t) 8x? +12x
(u) 21x - 6x* (v) 8x? — 40x

4, (@) A+26 (b) »7+ 23 (c) B+22 (d) 2x% + 7x
(e) x*+9x+4 () 12+17b

Simple Equations

1. (@) x=4 (b)x=9 (c)x=3 (d) x12 (e)x=14
(fH x=-2 (@99x=9 (hyx=4 (i) x=18 () x=8
(k) x=34 Hx=7 (m)x =10 (n)x=24 (0)x=50
(p) x=12 (qyx=21 (r) x=166 (s)x=8 tx=6
(u) x=26 (V) x=36 (w) x=15 xX)x=4

2. (a) x=-4 (b)x=-5 (c)x=3 (dyx=-6 (e) x4
() x=-14 (g)x=-6 (h)x=-3 () x=-12 () x=-16
(k) x=-3 () x=-20 (m) x=8 (n) x=8 (0)x=6
(p) x=-5 (q) x=-10 (Nnx=-26

3. (a) x+110°=180°; x=70° (b) x+92°=180°; x =88°
() x+110°=180°; x =149° (d) 42°+ x +40° =180°; x = 98°

4, x-2=16;x=18 5. 12 x x=54; x = £4.50 6. x+3=41;x=£38

52 is double Majid's number, so the number is half of 52. Itis 26.
Alternatively, x x 2 =52, so0 x = 26.

24 is double Jim's number, so his number is half of 24. Itis 12.

Alternatively, x x 2 =24,so x =12.

Phillip is 11 years old. Sue i1 - 2 =9 years old.
Ali is twice as old as Sue, so Ali i9 x 2 =18 years old.

Solving Equations

1.

(@ x=14
1
® x-1§
(k) x=6
Y
(p) x= 22
=2
(u) x—?
(@ x=-3

(b) x=9
(@ x=-4
) x=-2

=1
(@ x=¢

(v) x=36

(b) x=-6

(c) x=14
(h)y x=-1
(m) x=10

=3
(N x= 2
(w) x=15

_13
© x=1
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(d) x=8

N
(i x= 3

(n) x=1

(s) x=-3

(x) x=5

(d) x=14

(e) x=4
H x=7

(0) x=

g lw

t x=0
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(e) x=4 () x=10 (9 x=1 (h) x=-3 () x=13
0O x=3 k) x=4 (|)x:§ M) x=3 () x=2
© x=2 () x=4  (@x=2 () x=r (5 x=8
3 2
t x=12 (u) x=32 (v) x=14 (w) x=239 x) x=12
3. (a) (3x+40)+80+x=2360; x=060°
(b) (x+10) + (x +30) + (2x + 30) + x = 360; x = 58°
(€) (x+10)+(x +30) +(x - 10) =360; x =110°
(d) (140 - x) + (120 - x) + (180 - x) = 360°; x = 265°
4. x+x+(x+1)+(x+1):10;x:2m 5. 2x+10=42; x= 16

6. 6x—-8=34; x=7 7. 4m+2=6; m= 1; Mary drives for 1 hour.

=

8. (a) 80+ (60 x x)=290; x =3_ (3hoursand 30 mins).

N

(b) 80+ (60 x) = 220; x = 2; (2 hours and 20 mins).

9. (a) (x+6)x2=18; x=3 (b) (x+2)+10=16; x =12

(©) [(x+2)+2]x2=9; x=5  (d) [(x—7)+2]x10:115; x =30

10.x+(x+1)+(x+2)+(x+3)=114; X =27 11. 6

12. () y=2x+1 (b) x=4 13. (@ 7 (b) 4 14x =2
15. (a) x=4% (b) y=4

16. () (3x +1) cm (b) () 3x+1=22 (i) 7cm,5cm and 10 cm.

17. (a) 2xpence (b) x(+ 10) pence (c) 30 pence

Trial and Improvement Method

1. (@ x=5 (b) x = 27 (c) x=5 (d) x=12 (e) x=13

) x=64 (@ x=100  (h) x=11

2. (a) x= 2.2 (to 1 decimal place) (bx=4.8 (told.p.)
(c) x=1.8 (told.p) (d x=5.6 (told.p)
(e) x=2.6 (told.p) ) x=24 (told.p.)

3. (@ x=1.82 (to2d.p.) (b) 10.1is a good starting number; 10.07 (2 d.p.)

(c) 7.05 (to2d.p.)
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10.7

10.

11.
12.

Expanding Brackets

1.
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(@ x=7o0r-8 (b) x =9 or-8 (c)x=1or-1
(d x=10o0r-8 (e)x=7or-1 () x=3o0r-8

(@ x=1.140r6.14 (b)x = 5.24 0r 0.76 (c)x = 2.32 or —4.32
(d) x=1120r-7.12

(a) xcannot be negative because, so far, we have no meaning for the square rg
a negative number.

(b) x=5.6281t0 3d,p,

(@) x=7.870r0.13 (b)x = 4.24 or —-0.24 (c)x = 3.41 0or 0.59
(d) x=2331 (e) x = 6.46 or 0.06 (f)x=6.19 0r 0.81
x=18told.p. 9. x = 2.9 gives the result nearest 11.

(a) x=5

(b) () 4®*=64; 5°=125 (i) x= 4.6 (to1d.p.) isthe nearest value.
(a 17.3m (b) 1730 cm (to the nearest 10 centimetres)

(@ 2and3 (b) 2.7

(@ x*+x (b) 2x - 3x? (c) 6a — 27a (d) x*-x3
(e) 4x*-28x  (f) 3x+11 (g) x? - 2x (h) x+x3
() -4x*-3 () -5x (k) 5x? — 20x () 5x* -8
(m) 5x* - x3 (n) 3x +16 (0) 7x - 3x*

(@ x*+7x+6 (b) x* +11x + 28 (c) x* +6x-16
(d) x*+3x-4 (e) x¥* -8x+7 () 6x* +x -1
(g) 8x*+34x+21 (h) 10x* +11x - 6 (i) 24x* +14x -3
() 12x* -13x+3 (k) 15x* — 58x + 48 (I) 15a* - 29a — 14
(m) 12a®* -35a+25 (n) 24n> —8n -2 (0) 20x* —17x — 24
(@ x*+2x+1 (b) x* -2x +1 (c) x* +16x + 64
(d) 4x* +4x+1 (e) 9x* + 24x + 16 () 36x* -12x +1

(g) 4x* -20x +25 (h) 36x% - 84x + 49 (i) 25x* + 90x + 81

(@) ac+ ad + bc + bd (b) 2a® + 3ac + ¢? (c) 3a* - 14ad — 5d?

(d) 12x% + xy — y? (e) 4a*+13ad + 3d> () 2a® + ab + 8ac + 4bc
(@) 9xy -y’ -18x* (h) 9* - 2p* - pq (i) 45x* - xy -2y’

() 4x* +4xy-2x-2y (k) 4a® —2ac + 2ab—bc

(I) 4x* - 29xy + 30y? (m) p? - 49° (n) 5a° - 13ab — 6b?

(0) 10x? - 27xy + 18y?
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10.8

Simultaneous Linear Equations

1.

MEP Pupil Text A

(@) x*-1; x*-16; x*-36 (b) x* - 25 (c) a - b?
(d) (5x)° -2*=25x* -4

(@ x*+x-2 (b) 2x* -6x + 4 (c) 2x° + 4x + 2
(@) x*®-3x*-10x (b) x° +4x% - 4x - 16

(c) x*+2x*-5x-6 (d) 6x +37x? - 39x - 28
() x*+3x*+3x+1 () x°-12x2 + 48x - 64

(@ x=Ly=2 (b) x=5y=2 (c) x=10,y=3
46 -13
d x=4y=2 e) X=—,y=—"+ fl x=5y=-2
(d) y (e) e A= () y
(99 x=-2,y=12 (h) x=10,y=12 () x=5y=6
: 5 9 7 13 1
X="y=" k = — y==" ) x=7,y==
) =R (k) PR A () Y=g
1 43 48
m) x==y=3 n x=-3y=-1 0) X=— y=—
(m) Y (n) y (0) Pl
(p) x=02,y=04 (@ x=6, y=12 (N x=4, y=18

@ 3.5 () 3.7 (a@%%ﬁ

It is not possible to eliminate eitheory because of their coefficients. If the
equations had been used to produce graphs it would be seen that the two straig
lines produced are parallel. Therefore, there can be no point of intersection and
impossible to solve the equations simultaneously.

(b) There is no way of eliminatingory in order to find the value of the other
variable.

(c) x+2y=12 (1) givesy =6 —

3x+6y=36 (2) gives y=6-

N IX N X

So equations (1) and (2) are different versions of the same equation.
v+c=37; v-¢=13; v=25,c=1.2.
72 return tickets and 28 single tickets were sold.

(@) 79 ten-pound notes; 121 five-pound notes
(b) 78 ten-pound notes; 122 five-pound notes

16

ht
it is
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9. The length of the flight is 9 hours; the time difference is 5 hours.

10. x=-11,y=15

12. (a) 2 metres

11. a=—,c==
2

7 3
2

(b) () t=1whenh=37,5037=(axl)+(bx1)+2and35=a+b
t=2Whenh=62,3062=(a><4)+(b><2)+2and60=4a+2b

(i) a=-5;b=40
(c) 20.75 metres

Factorisation 1

1. (a) 5x+10=5(x +2)
(c) 15x +25=5(3x + 5)
(e) 18-6x=6(3- x)
(9) 16a+ 24 =8(2a+3)

(b) 6x-8=2(3x - 4)
(d) 12x +8=4(3x + 2)

() 6x-21=3(2x-7)

(h) 33x -9=311x - 3)

2. (a) 6(x+4)
(e) 2(6x-7)
(i) 20(5x - 2)
(m) 12(1+ 3x)

3. (@) x(x+1)
(e) x(x+4)

4. (a) x(5x+1)
(e) 5n(n-2)
(i) 8x(2x +73)
(m) 3n(n2 + 3)

5. ()
(e)
(h)

ax(1 + x)
8p(2q + 3p)
8x(3p + 7x)

(d)

Yes; 2x(3x + 1)

(b) 5(x - 4)
(H 3(a-8)
() 10(5 - 4x)
(n) 16(x + 2)

(b) x(x +2)
(H x(a+b)

(b) a(a+3)

(f) 3x(x +2)
() 6x(5x - 3)
(n) 9x(x +3)

(b) x(b + cx)
(f) 6x(x + 3y)
(i) 2xy(8x -

Yes; 3xy(x - 6y)

(b) Yes;8x*(2x +1)

(c) 8(2-x)
(9) 11x - 6)
(k) 6(x - 5)
(o) 3(9x -11)
(c) a(2a-5)

(@) 3x(2x +1)

(c) n(5n + 2)
() 15x(x +2)
(k) 5(1+n?)
(0) 5x*(2x - 1)

(c) 2q(p - 2r)
(9) 3p(p - 3x)
9y)

(€)
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(d) 4(2n+73)
(h) 5(2 + 5x)
() 5y-9

(d) x(4x +1)
(h) 2x(2x - a)

(d) 3n(2n +1)
(h) 7x(2x +3)
() 5(2n? - 3)

(d) 5y(3x -y)

No




10.10

Factorisation 2
1. (@ (x+2)°

d) (x+6)(x+1
@ (x+5)(x+3
G) (x+3)(x+8)
(m) (x+3)(x+3
() (x+6)(x+5)

@ (x+2)(x-1

d) (x+5)(x-1
@ (x+5)(x-3

0 (x-7)(x-3
(m) (x-8)(x+2)
(@) (x+1)(x-2)

(d) (3x+2)(3x -2

(h) (x*+

MEP Pupil Text A

(b) (x+4)(x-4)

(e) (4x +6)(4x -6)
(9) (x +1 )(x - 10) = (x2 + 10)(x +

2" = 2) = (" + 2)(x+ 2)(x -

) (x+4)(x+2)
x+3)(x +1)
J(x+1)
(x+7)
7)(x +2)

IN

(©) (x+9)(x-9)
(f (2x +10)(2x - 10)

10)(x - +10)

() 2x° +332x% - 35=2x% + 35H/2x + +/20%/2x - /2]

@ (2x+1)(x+1)

d) (3x+2)(x+4)
(@ (3x-5)(x+2)

. (@ (Bx+1)(x-1

d (x+2)(x+2)

(g) (5x - 2)(x +1)
) (Bx+1(2x +1)

(m) (4x - 1)(2x + 3)
. (@) 2x* +9x 4

. (a) 3pq(4p - 50q)

5)
G) (4x-1)(2x-1)

(b) (3x +1)(x +2)

(e) (2x-1(x +5)

(h) (3x-2)(x-7)

(b) 2x(2x - 3)

(b) 2x* +7x-15

330

(©) (2x+3)(x +1)
) (4x+3)(x-2)
(i) (3x+1)(2x +5)

©) (2x+1)(x +2)
() (4x + 1)(x )

(c) n=(C-120) + 40
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Solving Quadratic Equations by Factorisation

1. (@ x=-4o0r3

4
e) x=0or—
(e) 3
. 8 8
) x= —or—
(i) 2% 73
() x=60r-3

1
=-3or-
(p) x=-3or-2

3
s) x= Z“or-1
(s) p

2. (a)

(b) x=50r-3

9
f) x=0o0r=
) 4

() x=4 (both answers)

(c)x=-6o0r2

() x=3o0r-3

(dx=60r0

(h) x=7or-7

(k) = =5 (both answers)

(m)yx=4or7 (n)x=6o0r-5 (0)x=10o0r4
3 4
X= =or—-4 r x=1or—
(a) ) ) 3
1 5
) x= =or-3 u) x=7o0r=
® 5 (u) )
(b) A
[
A 6]

10 H

o
5]

A A

The curve touches theaxis at the
point wherex = 3.

(€)

fo
>

The curve cuts the-axis at the

points wherex = 0 andx = o

(
(

(c) (x3+1)(x3—)
(x+1)(x2—x+1)x—l)(x2+x—1)=0, sox=-lor1l

X2 + 4)(x +2)(x -

3

2)=0, so

The curve cuts thexis at the points
wherex = 2 andx = - 2.

y
204

15

(d)

10

~15 3

The curve cuts tkexis at the

points wherex = 3 andx = —4.

X=-20r2

X +25)(x+5)(x—5):0, sox=-50r5

, (x3 + 1)(x -

1)(x2 + X 1) =0,
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4. (@) x=5 (b) x=4 (c) x=4 (d)y x=18

A

(c) L=50orL=10

Solving Quadratic Equations using the Formula

1. (@ 1o0r0.75 (b) 2o0r-25 (c) 1.49 or —0.82 (2d.p.)
(d) 2.57 or —0.91 (2d.p.) (e) 2.37 ef3.37 (2d.p.)
() 2.43 or 0.93 (g0 0.50r-9 (h) 140r0
() 232 or —4.32 (2d.p.) () 0.120or2.79
(k) /-6 is involved so we can give no answers. () 3.580r0.42

(m) 1.69 or -0.44 (2d.p.)
(n) +/—-224 is involved so we can give no answers. (o) 6.74 0r-0.74

2. (a) Area=x(x +2)
(b) The ticket is 2.32 cm wide and 4.32 cm long, both measures correct to 2 d.p.

3. The heightis 1.69 m and the width is 1.19 m.

4. (a) The stone hits the ground after 2.04 seconds (correct to 2 d.p.)
(b) 1.46 seconds, correct to 2 d.p.
(c) The stone never reaches a height of 12 m above the ground level.
(d) m=20t — 9.8t2. The maximum height is 10.20 m, correct to 2 d.p.

5. (a) The maximum stretch is 16.18 metres.
(b) The rope would stretch by 18.11 metres, an increase of 1.93 m.

6. Xx=6.14 or —1.14, both answers correct to 3 s.f.

Algebraic Fractions

L@ < () X(XX+_22) © 2= (@) %
@ X8 g L g 3y 2 X3
2. (a) % (b) x (©) 2x (d) Xi:gx () x(x-1)
O X[¢+x+l) @ 2 % 0 %i
A e 20 % (m) %

332



10.13

10.14

MEP Pupil Text A

x(x - 1) x-5 5x — 6 5x — 2
™ S Oy P oar @
3x +1 2x = 7 4x - 3 x(3x + 2)
" 5x +1 (©) 3x+2 ® 5x -1 W 4x + 3
X+ 4 x(x + 1) X x?(x +2)
2 2(, _ 3
@ BT 0 xx+9 (@ Lﬂl) (h) H
L Ox + 3D2
O B—ad
x-1 -x—-14 X
Y@ k- P rax-y @ kegx-y
8 X+ 4 3(3x - 13)
@ 52 ©+9x-9 P x-3x-9
2x(x - 1) L 2x2 +3x-24 - x(5x - 14)
@ -agxrg O OG-y Y xrax-9
x(2x - 1) x* +8x +1 x(5x +33)
© x-gxry O T ™ v e)x + 7)
) 2x% +11x + 11 ©) 2x% = 7x - 17
(x +2)(x +3) (x +1)(x +2)
Completing the Square
1. (@) (x+2)*-9 (b) (x +3)*-10 (©) (x +5)* - 27
(d) (x-4)°-14 (e) (x+6)° -33 (f) (x -10)* - 90
T+ 30 13 VSIS v A S N
O i~y Wty Oty
2. (@) -land-3 (bB + 13 and 3 - 13 (c) -5++/33and -5- /33
(d) ;5+@and;5—@ (e) —1+ﬁand—1—ﬁ
2 2 2 2 2 2 2
() -1+V5and-1-5 () —2++12 and -2 - /12
() -5+38 4g 5_3 i) =L +3% g -7 V45
2 2 2 2 2 2 2
3. (@ 2x+2?-3  (b) 2§<+g§—321 © 2§<+%§+;
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(d) 3x+1)°-5

(@) 3x+2)°-16

(@) XZ‘“\Z
1.1
(d) X"EJ"'JE
(a) ,
8
6
4
2

(e)

(h)

(b)

(e)

MEP Pupil Text A

® 7(x-1)°-5

() 2(x-3)?*-15

—

(© x:—ZiNZ—;
) x:ZiNng

-4 -2 _2\0\/{

—4

y=0 whenx=-0.41and n 2.41;
the minimum value of is —2.

y=0 whenx=-2and -4,
the minimum value of is —1.

y
o}
30 1

20

y=0 whenx=2and 7;
the minimum value gfis —20.25

y
(c) A (d)
504
40
20
104 -8
] X
-4 2 0 2 4 8
-10
y =0 whenx =4 and®6;
the minimum value of is —1.
y
© " 0
5:/\ 3
T T / ‘;x
—4 -2 0 6
-5

-104

-15 4

y=0 whenx=4 and -1,

the minimum value of is 6.25.

y=0 whenx=1and 2;
the minimum value gfis 0.25.
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6. The maximum height of the ball is 11.

7. (@) a=-2, b=-2; the minimum value is-2.
(b) x=341land x =0.59

8. (a) (x + 3)(x - 1)

(b) (x+1)*-4

(€)

>

Algebraic Fractions and Quadratic Equations

1. Both answers are 4

4. 2 and~2
7. 2 and=%3
9
10. 2 and—28
7
13. -9 18\/113

2. 4and-1

5. 3and -5

-5
8. 10 and—

2
11. 8and>

2
14. 3 and%

335

3.

6.

9.

12.

15.

5and 15
7 and1
4

3 and;
3

1 andg
4

35+ /845
10
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Fractions and Percentages
Fractions, Decimals and Percentages
1 4 9 1 1 3
1. — b) — — d — = f) =
(a) 0 (b) z (c) 0 (d) 0 (e) 7 () 7
7 19 L1 .3 41 37
— h) = — — k) — ) —
(9) 0 (h) = (i) > 0) o (k) = 0] =
2. (a) 0.32 (b) 0.5 (c) 0.34 (d) 0.2 (e) 0.15 () 081
(g) 0.04 (h) 0.03 (i) 0.07 () o.18 (k) 0.75 (I 0.73
3. (& 50% (b) 74% (c) 35% (d) 8% (e) 10% (H 52%
(9) 80% (h) 7% (i) 4% (1) 18% (k) 40% () 30%
4. (a) 50% (b) 70% (c) 20% (d) 75% (e) 10% (f) 90%
(9) 80% (h) 8% (i) 32% () 35% (k) 28% (@%66
5. (a) %—%—g (b) 35% 6. (a) correctdrawing (b) 75%
7. (a) 180m? (to the nearest square metre)  (b) (i) &0 (i) 20 %
Simple Fractions and Percentages of Quantities
1. (@) 20 (b) £2.50 (c) £1.60 (d) £25 (e) £200
() 180 (9) £4 (h) 600 (i) 750 () 16 kg
(k) 3.5kg (h 15kg (m 5m (n) 10m (o) £7.50
2. (a8 32 (b) 90 (c) 18 (d) 90 (e) 120 (H 150
3. (a) 4009 (or 0.4 kg) (b) 240 g (or 0.24 kg) 4. £3000
5. £25 6. £150 7. £60 8. 360 m 9. £1.50
10. 9 kg 11. 80p 12. 2.4 kg (or 240 g)
13. (a) £5.60 (b) £5 (c) 2.25 metres
14. (a) £90 (b)%,g,%,g 15. 170 grams
16. 1400 headphones
17. No.
% of the price is equivalent to 40% of the price, therefore 30% of the price is not
enough to pay the deposit.
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Quantities as Percentages

1. (@) 16% (b) 12% (c) 40% (d) 30% (e) 12%
(H 15% (9) 15% (h) 30% (i) 90% () 40%
(k) 42% () 65% (m) 40% (n) 30% (0) 85%
2. 40% of the class are girls and 60% are boys. 3. 20% 4. 8%

5. 56%Manchester Unitedupporters and 44%wottenham supporters.

6. 20% 7. 60% 8. 81% 9. 92% 1%‘-.%33
11. 4% 12. 80% 13. 45%
3 1 )
14. (a) — == b) 12 pieces C &3/
@ B8 (b) p (c) 536

More Complex Percentages

1. (a) £16 (b) £12.45 (c) £5.04 (d) £1.41 (e) £3.59
() 69p (g) £32 (h) £194.75 (i) 28p
2. (a) £487.63 (b) £1184.74 () £15 240 (d) £205.37
(e) £390.60 (f) £204 (g) £9359.22
3. (a) £132 (b) £153.75 4. 24 400 ice-creams 5. £1375
6. £147 7. 202.5 grams 8. £227.29 9. £94.50 10. £76
11. £61.25 12. (a) £41.40 (b) () £69 (i) 945 (i) £295.80
24x
18900
3780
22680

13. (a) (i) £52.15 (i) £350.15
(b) (i) £7.50 (E360 —£35250) (iiBerries' Store

Percentage Increase and Decrease

1. 21.4% 2. 25% 3. 13.1% 4. 18.9%

5. Karen has a 23.5% saving and John has a 12.7% saving. 6. 40%

7. Thereis a 10.3% increase in the number of pupils and a 2.7% increase in the ni
of teachers. Therefore, class sizes will increase because the number of teacher
has not increased at the same rate as the number of pupils.

8. 25% 9. 22.9%

10. 4.3% increase, therefore estimated value after another year is £50 086.96. (£50 1
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11. 4.2%
12. Percentage decrease in the value of the car is greatest during the first year. (1
13. (a) £7 (b) (i) £6.49 (i) It would be £1.99 cheaper. (c) 21.5¢
14. (a) £80  (b) 15% 15. 12.5%
Addition and Subtraction of Fractions
2 1 6 3 3 1
1. (a) 5 (b) 5 (c) 7 (d) 7 (e) 13 ) 3
5 7 L1l N 2 1 1
9 3 (h) 5 () = )} 5 (k) 3 0 5
2. (a) 14, 29 (b) 6,5, 11 € 2,3 d) 3,4,7 (e) 12,14, :
(fh 36,35,71
13 39 7 13 59 7
3. @ 2 (b) 35 (c) 2 (d) 30 (e) 56 ) 5
17 47 . 32 L1 13 1
(9 20 (h) En () 21 )} 1 (k) v 0 5
1 5 13
(m) I (n) 2 (0) 2
4, 1—1 hectare 5. lﬁimillion 6 i cm 7. E 8. 3
15 12 10 30 20
1 7
9. = 10. ZE kg
Multiplication and Division of Fractions
15 7 1 27 5 9
1. (a 28 (b) 0 (c) 15 (d) 2 (e) 1 ) 1
3 2 N 2 . 5 3
(9) % (h) 21 0) 3 0 2 (k)1oE () 32
2 5 5 11 41 43
(m) 143 (n) 95 (0) 3Oﬁ (9] 11% (@) 9@ (n 1%
1 1 2 15 10 3
2. (a) 15 (b) 17 (c) 13 (d) 2 (e) 7 ) 4§
2 .. 64 . 3 1 71
(9) 15 (h) 22 (')E () 32 (k) 15 () 1@
1 1 33 1
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11.7

11.8

11.9

4. 1 5. 1 6. \Volume :3§ cm®, Surface area 131 cm?.
8 8 8 2
1. 1 .
7. 4§ litres 8. 375 miles 9.2=m 10. 7 cakes
1 . .
11. 45 miles per hour 12. 10items

Compound Interest and Depreciation
1.

2.

7.
9.

10. (a) £180 (b) £571.31

Reverse Percentage Problems
1.

4.

9.

10. £3501.78

MEP Pupil Text A

(a) £1272 (b) £1348.32 (c) £1605.87

(a) £8144.47 (b) £7990.66 (c) £10021.16

C (£51.94 interest) 4. (@) £900 (b) £284.77 (c) £90.10
£4608 6. (a) 6years (b) (i) Syears (i) 8years
£1.78 8. (a) 45.23 million (b) 8years

(@) () £3132.04 (i) 52.2%  (b) () £6264.08 (i) 52.2%

(a) £603.32 (b) £105.58 2. £192 3. £3.22
£81 200 5. 550 ml

Television - £320, Video recorder - £424, Computer - £1480, Calculator - £14
£9800
£500

(@) £10.29 (b) £6.58 (c) £3.37

1.51
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Number Patterns

Simple Number Patterns

1. (a) 11,13, 15,17 (b) 24, 28,32, 36
(d) 42,49, 56, 63 (e) 54,63,72,81
(g) 60, 70, 80, 90 (h) 66, 77,88, 99

() 120, 140, 160, 180 (k) 90, 105, 120, 135

2. (@) +3;20,23  (b) +8 42,50 () +5 32,37  (d) +11; 61,7
(e) +7; 43,50  (0+3; 553 (o) +9; 49,58  (h) -3; 11,8
i) -4 0,-4 () -4 -2,-6 (k) 3-4,-7 () —3; —20,-23
3. (@ () 22 (i) 242 (i) 2442 (v) 24442 (V) 244442
(b) () 1089 (i) 10989 (i) 109989  (iv) 1099989 (v) 109999
(© () 968 (i) 9768 (i) 97768  (iv) 977768  (v) 97TTTTTe

(c) 30, 35, 40,

(f) 36,42, 48, 54
(i) 48,56, 64, 72
() 300, 350, 400, 450

d) @) 63 (i) 693 (i) 6993 (iv) 69993

4. (@) () 11x11x11=1331, 11x11x11x11=14641

(i) Each one is a symmetric number (these are found in Pascal's triangle).

(b) 11x11x11x11x11=11°=161051. This is nota symmetric number.

5 (@) () 54321 (i) 4,5,6,7,8

(i) In (i), the digitancreaseby 1 each time; in (ii), the numbedscreasdy

1 each time.

(b) The numbers sum to 9.

Recognising Number Patterns

1. (a) 35,41; +6 (b) 36, 45; +8, +9 ) 7,4; -3

d) 0,-3; 30 22 15 9 4 0
V\/

-3

8 -7 -6 -5 -4
1 1 1 1 1

-3

(e) 90,101; 50 56 63 71 80 90 101

6 7 8 9 10
S N SN NN

1 1 1 1 1
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(v) 6999993

2
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H 32,42 2, 2, 4, 8, 14, 22, 32, 44
NN N N N
0, 2, 4, 6, 8, 10, 12
(g) 31, 36;+5
(h) 35, 48; 0, 3, 8, 15, 24, 35, 48
N N SN L
3, 5, 7, 9, 11, 13
N N N N N
2, 2, 2, 2, 2
(i) 96, 192; 3, 6, 12, 24, 48, 96, 192
N NN AR
X2 X2 X2 X2 X2 X2
() 94, 190; 1 4, 10, 22, 46, 94, 190

NN AN A
3, 6, 12, 24, 48, 96

(k) —71,-101; —25, —30

216, 343; 1, 8, 27, 64, 125, 216, 343
N N S NN
7, 19, 37, 61, 91, 127
N N N N N
12, 18, 24, 30, 36
NN N N
6, 6, 6, 6

@ (i) 3,5,7,9 (i) +2 () PavavaSEET]
(b) 4,7,10,13 (i) +3 i) [TT[]] 16

(c) 3 9, 18, 30
6, 9, 12 (i) +15 (iii) ; 45
Y\3/

(d) 4, 12, 24, 40
8, 12, 16 (i) +20 (iii) ; 60
i 4

(e) 6, 10, 14, 18 (i) +4 (i) 555 22

@ 1, 3 6 10, 15
2, 3, 4, 5 +1 to difference to get next number; 21.
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(b) 1 4 8 12 16
3 4 4 4 If 3 is ignored, the sequence is constant,
+4 for next number; 20.
(c) 5, 8, 11, 14, 17 +3 for next number; 20.
(d) 4, 6, 8, 10 +2 for next number; 12.

(e) 1 5 12 22
SN N _
4 7 10 +3 for next difference; 35.
v3v3

1 6 15 28 45
V\/

N N _
5 9 13 17 +4 for next difference; 66.

NN N
4 4 4

@ & 2 & £ ...

() (), =n*+2 (i), =n*-2 (i), =2n° @iv), = 4n?

(@ (i) =(),+3 (iii), = (i), — 2

(b) () 13+21=34 (i) 16 +24 -3=37 (i) 11+19+2=32

Circle 8. 1 2 4 7 11 16 22

(@ 35, 42 (b) The next term is obtained by adding 7 to the last term.
(a) 41, 122 (b) 125, 216
(@ p=15 (b) g=52 +15=67

(a) Itisincreasing by 4. (b) (i) Sequence of square numbers. (i) 49

(i) 47; minus 2

(@) () 5, 10, 15, 20, 25, 30, 35, 40 (i) 5, 0, 5, 0, ..., alternate
(b) Terms are the positive multiples of 3.
() 9 - 9+1=10, 10x2=20 - 20
12 - 12+1=13 13x2=26 - 26
15 - 15+1=16, 16x2=32 - 32
18 - 18+1=19, 19x2=38 - 38
(d) 85, 109 1 4 10 19 31 46 64 85 109

N N N N N N N N
3 6 9 12 15 18 21 24
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Extending Number Patterns
1. (a) 40; 80 (b) 50; 100 (c) 101; 201 (d) 25; 45

(e) 41; 81 M 11; 1 (gr4; -64 (h) 49; 79

() -1, -11 g) 32; 72 (k) 52; 102 H42; -92
2. (a) (i) 10°+2=102 (i) 4+10x1=14 or 5+9x1=14

(b) () 116 (i) 1428 (i) 88
3. (@ (i) 99 (i) 41 (b) 4059

4. (@ 90 (b) 990
5. (a) 28dots (b) 40 dots (c) 60 dots

6. (a) 17 sticks (b) Pattern 58
(c) (i) 401 sticks (ii) nth pattern need$4n + 1) sticks

Formulae and Number Patterns
(@ 5,9, 13, 17, 21, 25 (b) -2, 3, 8, 13, 18, 23
(c) 12, 22, 32, 42, 52, 62 (d) 0, 3, 8, 15, 24, 35
(e) 3,9, 19, 33, 51, 73 (f) 2, 4, 8, 16, 32, 64

2. (@ u=n*-1 (b) u,=3n+5 (c) u,=8n-2 (d) u,=n’+1
3. (a) 80 (b) 10 (c) 87 (d o (e) 396 % )

4. (a) Because the difference sequenceis7,7,7, ..., u,=(Bh+1

5 (@ u,=5n-1 (b) u,=3n+8 () u,=6n-8

d) u =-2n+102  (e) un=%n+% M u =-7n+12

1 1
u,=--n+10_
@ U =-3 2

6. (e) u,=0In+09 9 u,=4n-1

7. 1,4,9, 16, 25, 36 (al, =n® + 2 (b) u,=n*-5 (€) u, =2n?
(d) u,=2n*-2 (e) u, =-n’+100

8. (a u,=n-1 (b) u, =n’+9 (c) u, =-n>+200

9. u,=4n+10; 14, 18, 22, 26, 30
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10. u,=6n+8; 68

11. u,=5n+2; 7

12. (a) ug =29, add 4 (b) n =100; 100th term is 397
13. u,=4n+3

14. (b) | Number of enclosures 4 5 6 7 8

Number of posts 15 18 21 24 27

(c) 63 posts (du, =3n+3
15. (a) (i) 1 ' (i) 13 sticks (b) 3 more sticks

(¢) number =3s+1
16. (&) () add5 (iDu,=5n+2

(b) aea=n(n+1)=n’+n

General Laws

n2 2n+3 n-1 n-1
1. a = b = c =2x3 d =0.9
@ w=—rs O u="""2 ©u (@ u,
—_ n-1 —_— 2 —_ n —_ n
() u, =12 f u, 1 9 u,=2 (h) u,=2"+1
. _3n
(I) un_n+3

(b), (d), (f), (i)converge; (a), (c), (e). (9), (h) diverge;
i N Lo
2 0O 0 3

2. (a) U1=8; un+1:un_3 (b) U1=5; un+1=4un

€ w=2 u,,=2u -1 (d) u, = 4000; un+1=u_2n

e w=3 u,=3 u,,, =u, +u,,,

H w=1 y,=1 y=1

Uyrg Uy + Ui U
3. (@) 1, 35 2.6071, 2.4543, 2.4495  {i6)~ 2.449489743

4. Yes; converges to 3. Uf is a different value it still converges to 3.

5. 0.1, 0.13, 0.1417, 0.14284777, 0.14285714%;
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Quadratic Formulae

1.

10. (a) (i) r, =~10% +24* =26 (i) 1, =+12% +35% =37

MEP Pupil Text A

; 0.5, 0.25, 0.3125, 0.33203125

[ AR

(@) () 40=5x8=5x(5+23) (i) n(n+3)
(b) () 40=6x7-2 (i) (n+1)(n+2)-2
€ (n+)(n+2)-2=n+3n+2-2 =n+3n=n(n+3)

@ 64 =271 (©) Uy =102, ug = =512

(@ Row4: 13 15 17 19 Sum=64=43

(b) Row 10 - 10%=1000 (c) Row 20- 20°= 8000 (d) x+2

(@) 50, 65  (b) 130, 180  (c) 142, 194 (d) 2% 26e) 14,
23

1stterm: 4, 2ndterm: 4, 6thterm: 24 3. 336 4, 22

(@ u,=n"-4n+6 () u,=n*-n+1 (e) u,=n*+2n-8
(@ u,=3n*-9n+7

u=-1 u =15 7. u,=25n"+25n+4

(@) 1 15 53 127 249 431
1st difference 14 38 74 122 182
2nd difference 24 36 48 60
3rd difference 12 12 12

The 1st difference sequence is a quadratic sequence; the 2nd difference
sequence is an arithmetic sequence; the 3rd difference sequence is a non-z
constant sequence.

(c) & (d) u,=n®+n’+n+1

. 1, 1 2
(a) triangleu, =§n +En, square:u, =n°, pentagon:u, = —-n°-

N w
N
>

(c) heptagonal u, = =n?->n, octagonal: u, = 3n’-2n

N o
N w

(d) decagonal:u, = 4n*-3n and u; = 232
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(b) () pp=22 (i) gs =48 € (@) p,=2n+2
(i) k=2 s0q,=n*+2n

11. (a)
Diagram no. 4 5 (b) T, =10%=100
No. white triangles 10 15
No. black triangles 6 10
Total no. triangles 16 25

(c) (i) and (ii)

20

15
No. of
triangles

10

n
0 1 2 3 456
Diagram number

(iif) The two sets of points follow the same pattern, with the white triangles
increasing more quickly than the black.

(d) No, this rule is not correct. Number = M
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Graphs

Positive Coordinates

1.
2.

3.

A(0,4), B(1,3), C(2,1), D(3,0), E(43), F(5,2)

Rocky Point (2, 8) , Landing Stage (2, 2), Old Ben's Cottage (3, 5)
Old Tower (4, 3), Café (7, 6), Sandy Beach (9, 3) , Camp Site (10, 6)

(@) rectangle (b) triangle (c) rhombus (d) pentagon (e) hexa

@ J: (1,2), (1,1), (2, 1), (2,5), (1,5) and (3, 5)
S: (4,1), (6,1), (6 3), (4, 3), (4 5) and (6, 5)
@ (2,3), B2, (43), (5,2), (6,3)
(@ [V () ) A(2,1) (i) (B) (1, 5

I~
>

N @ b

1N

D

1] 2 3 4 5 6 (X

Coordinates

1.

A(2,5), B(4,3), C(2,1), D(2,-2), E(5,-3), F(3,—-4), G(-5,4),
H((-3,3), 1(-5,2), J(-4,-2), K(-2,-3), L(-6,-5)

(@ (5,-4), (6,-3) and (-6,-5)

(b) Albany to Alice Springs

(c) Broome to Perth

(@ (0,4), (12.5,-5.5), (-12,1), (-6.5,-3.5), (-1,-7) (b) (-1,1)
(c) (10,0) to (-7.5,-10.5) (d) (-17,-2) (e) (10,7)
() triangle (b) y

;

N/
\ /
5-4-3 —2\—1_2J 1/2 3 4 5X
¥

gon
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6. (b) ,
3
o2 I:I
TS
0./ I S >
-5 -4-3 -2 -1 1 2 3 4 X

'
N

s
:5 ~Seo—e
7. (a) 4 /)
L I
1
b0 1 2 3 pX
1
-2
-3
A I8
8 (a) vA
4
| & 3
2
10
| 320 1 2 3 4 X
RERNEREN
9. (b)
yk
e o |38
7@
6
51 @
4
310 —
Z
1

oo >
-7 6 5-4-3-2-10 1X

(b) (1,-1)

(b) (5,-1). (5,3)

(€) (=4,0), (-6,1), (-7,3), (-7.5), (-6, 7), (-4,8)

10. (a) 2 units (b) 4 units (c)W32 = 5.66

Plotting Straight Lines
1. (@ 46), (13), (31 (e (072
2. (@ (3.7, (L,3), (-2,-3) (d) Yes
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3. (@ (3,7, (0,-2), (-2,-8) (d) No
4. Syu y=‘3X' | ‘ ‘
A Jly=x+3
4 '/
//
N
Fy=3x-1
Nvavi
/
L/
/ y= X—\i7
5 | -4 /4 ) 1 (}/ 1 2 3 4 5%
/ /
/7
/,
/
y=2x+ 2 / -3
5 7\ I _\ I I
y=Xx+8
Q// {/\/y=2x—4
/ i
v / /{v y=3x-7
Y
/ /
/ / N
10 -5 /0 / 5 10X
/
/
/1
/
/
/ /
S/
kmmG
6. (a)L 0 2 4 (b) (0,0), (2,8), (4,16) (d)-axis (horizontal)
d 0 8 16 (e) y-axis (vertical) (f) 3 hours (9) 14 km
7. @ m|0 10 25 (b) (0,0), (10, 40), (25, 100)
p| 0O 40 100
(d) Mark Percentage
John | 15 60
Stuart| 21 84
Jenny| 18 72
Karen| 20 80
Mike | 15 60
283
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12.
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(@) °C \ 0 20 100 (c) about 2C (d) 86°F
°F ‘ 32 68 212
@ (0,4), (2,2), (4,0 (c) (0,4) and (4,0)
/S
y=10-x
(c) 18 sg. units bi
AN
(a) see graph
(b) (6,4) : kil
(c) 16 sq. units
(d) (2,6), 18 sq. units
(e) (4,4), 4sqg. units . : Tt
y=x+134
1 2 3 5 6 7 X
@ x|y b)
0| 1 7
13 6
3|7 5
4
(c) y=2x+1 (d) 4 3
2
0 1 2 3 5 6 7 X
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14.

15.

16.
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(@ A (-5,2),B (1,-4)

(b)x |20 23 4 A

y —4-201 2

H RN

(c) see graph

|
=
H
-

01l _s0o

20

|
NN ]

@ IN|1 2 3 6

OUT 1 7 13 31

(b) (iii) (4, 19)

(@) IN| ouT
3 |
5 | 8
6 | 11
8 | 17

Plotting Curves

1.

(c) They lie on a straight line

@] x| 3] 2| 1] o 1| 2| 3
y | 4 | 1| -4 5] -4 -1 4
(b) (=3,4), (-2,-1), (-1,-4), (0,-5), (1,-4), (2,-1), (3,4
I\
\ L
\l 1, /
\ /
—4 -3 >—L9 1 2 3 4 x
\ S| 1/ ,
- gu
@ | x| 2] 1] o] 1|2 | 3] 4 \ |,
y| 8] 3] o] 2] of 3| 8 \\
(b) '
\
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15 \
10

Sy

286

3 x | 3| 2| -1| o] 1 2 | 3 S
y | 3| 2] 5 6| 5| 2 | -3 ;4
AN
/ \ |,
q11° |3 x
/ \
4. @[ x| 2] 2] o] 2| 21 3 B
y 4 0| =2|-=2] o0 4 )
(b) 05 ©) -2.25 o
4
\ /
\ /
3 0 X
é’u
1
5 @ [x[2] [ o] 1] 2 (0) 11
y | 6] 0] 0] ol 6 -
-2 0 2 X
(c) (~0.5,0.375), (0.5, —-0.375) I/ ,
L1,
|
-6
y
6. x |11 2] 3] a] 5] 6
y | 15| 75| 5| 375 3] 25
7. (a) xy=area=120 cm? |
ol 1\
O x5 [10] 15] 20] 25 [ 30 \
\
y | 24| 12| 8| 6 | 48| 4 \
© \
y
30
K
25 . g
20 \\ 0
6 X

(d) width about 17 cm
(e) about 8.6 cm
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8.

10.
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(@) Volume=2xxxx=2x> () | x | 0 | 05| 1.0| 15| 20| 25
\% 0 0.5 20| 45| 8.0]125
v |
(md) [
/
10
5
I
h4
— . 20
05 10 15 20 25(m)
(c) about9.7 A 15 / ‘
@d () 22m (i) 1.6m 10
\
@[t Jof[1]2]3]a 5 \
h | o] 13| 16| 9 | -8 J R
(b) about 3.6 seconds 1 2 \\ t
(c) just over 16 metres -
~10
@[ x| 4] 3] 2] -1] 0o [ 1 3| 4
y -3 -4 | -6 | -12| O 12 3
(b) ]
(d) ygets larger and larger
S| (e) ygets negatively larger
\\ and larger

10

| 1+
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x+ 37

y

r -1 \ = _L‘::: 2374511 6 11X

36

30

20

10

r—21

11. (a)

(b)

4173

Lans

[—67

25

-5
25

(€)

12. (a)

AN e e e T T T T

(b)

-10

-3 -2

5 -4

-7 -6

288
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13. (a) £320

(b) v
400

350

300

250

200

Cost (£)

150

100

50

(c) about5.5m Length (m)

14. (a) (C"?OA

25

20

15
12 cni—»
10 |

5 I

0 1 2 3 T 4 5 g (cm
(b) A=x (c) about 3.45cm

13.5 Gradient

1. 3

AB:1, CD:2, EF:4

(@) CD, AB, KL, GH (b) EF, 1J

N

2 1
4. —== (=02
0 5 002

1

5 2,1, =
5
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1 4
6. @ 3 (b) 5 (o) 4 (d) T e 1 0 7
1 5 5 1
7. (@ -= b) —— c) -1 d) —— e) 1 f) =
@ -5 -3 © @-, (@ M <
1 6
8. AB:-=-, BC:0, CD:-—=, DA:5
3 5
9. (@ (2,5), (0,1), (-2,-3) (c) 2 (e) same gradient
10. (¢) 3 (d) gradientofy=4x-1 is 4; gradientof lingg/=5x+1 is5
(e) coefficient ok is the gradient of a straight line " 7

11. (@ 1 (b)) -1 € 4 (@) -2

Applications of Graphs

1. (@ 2.7kg (b) 3.6 kg (c) 11llbs (d) 6.61bs
2. (a) 22.5litres (b) 6.7 gallons

3. (a) 3 (b) AB:20m/s; CD:5m/s; EF:10m/s; GH:10 m/s (c) AB

4. (a) 150s (b) ABand CD; 5ml/s (c) I%E;m/s

5. 16 + 88 + 4 =108 metres

6. (@ 20m (b) 80m (c) 120m

7. AB: 0.5 m/hour; BC:notmoving; CD: 2 m/hour
8. 14m

9. (@ 7ml/s;2m/s (b) 4.78 m/s

10. Jodie ran faster for the first 10 s but then slowed down until Wendy caught up at the

end of the school field. While Wendy rested, Jodie returned at a constant speed
reaching the starting point, whilst Wendy (after her rest) ran faster, reaching the
starting point at the same time.

11. (a) 12.5 miles (b) 56.25 miles (c) 6600 mm (d) 35m
12. (a) 75 km/hour; 20.83 m/s (b) 0.4375 mm/s; 0.04375 m/s

(c) 60 m/hour ;i m/s (d) 0.5 m/min i m/s
60 120

13. (a) 09.36 (b) 7 km (¢) 90 mins (d) 4 km/hour
14. (a) 82 seconds from the start (b) 8.5m (c) Robert — steeper slop
15. (a) about 4300 (b) metres

Scatter Plots and Lines of Best Fit

1. (c) maths and science (d) not for maths and French
2. (c) 70 miles (d) 4.3 hours
3. (c) £300 (d) 6.5 hours
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4. (c) 120cm (d) 57 kg
(b) 17s (c) 7s

6. (c) men:about 210 s; women about 220 s

(d) itlooks as if the women will catch up the men , but this is probably not realis

(b) positive correlation

(b) the value decreases as they get older

10. (b) 68
11. (b) (i) 68.5cm (i) the data points do not fit exactly on a straight line
12. (a) there is positive correlation between the marks (b) 6o0r7

13. (a) negative correlation (b) about 115 mm

The Equation of a Straight Line
1. (a) y=2x+4 (b) y=3x-5 (c) y=%x+2

(d) y=-2x+1 (e) y=%x—3

2. (a) gradient =2, y-intercept =3 (b) gradient = 4,y-intercept = -2
(©) gradientzé, y-intercept = 1 (d) gradient%, y-intercept = -4
(e) gradient =4, y-intercept =8 (f) gradient = 3, y-intercept = -21

. 1 . 5 . 1 , 5

(9) gradlentzi, y-intercept =§ (h) gradlentzz, y—mtercept:—2

3. (@ 1 (b) -1 (c) y=x-1

4, A:y=x+7 B:y=x+6 C:y=2x+2
8 3 1

D:y=—-x+2 E:y=—x+1 F:y=—-x+1

y 5 y 10 y 4

5. (@ 2 -8 (b) -3, 2 () 4 -3 (d%, 2
© 28 () -3, 4 (9 -1 8 (h) -3, 15

6. (@ y=2+2x (b) yzéx (c) y:6—%x (d) y=6-2x
1 4
7. A:y:5—§x B:y:4+§x C:y=-3+2x
2
D:y=-2-—-x E:y=-7+Xx F:y=—5+gx

1 1
8. a =3+ =X b =10+ —X
(@ vy = (b) y >

9. (b) y=19+ %x (y = temperaturex = height)
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10.

11.
12.

13.
14.

15.

16.
17.
18.

@ y=
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4.5x () y= ;—cl)x (y = litres, x = pints)

(b) y=20-10x (y = velocity, t=time) (c) 20ms™

c=3

c=-12

m=5

(a) £32.50 (b) % (ii) increase in charge for unit increase in time

(c) c=10+ %t (d) 148 minutes

(b) y=
(b) ()
(& T=

5+w
325°C (ii) 68 grams (c) () a=04, b=50 (i) 88 grams
20 +30P (b) () (4, 140) (i) about 2.7 Ibs

Horizontal and Vertical Lines

1.
2.

A:x=-7 ; B:x=-4,; C.:x=3; D:x=8; E:y=3 ; F:y=-5

(@ ”

x=2 X=6

(b) (2, 1),(2, 5),(6 1),(6, 5)

y=5 (c) 16 sq. units

P NDwWw b~ oo N

y=1
|

1234567 X

X=—4 x=-2
(a) vf
4
3
(b) (-3-2)
5-4-3-2-10 1 2 3 4 5 6§ 7X
T
; 5
(a) s
5
, (b) x=-1, x=3 y=1 y=4
3
2
-5-4-3-2-1? T 5 3 45 6 7%

292




13.9

13.10

MEP Pupil Text A

10

0

>
X

5

(b) 4 sq. units

Solution of Simultaneous Equations by Graphs

1. (@ & 9) (b) (7, 1) (c) (0,-1) (d) (6, -2
() 3, -7 () (-6, 0)
€ @ 1)

3. @ 02 ,(24 ,68 (@@-1,@2 ,4?s
(e) 3, 5

4. (d) () @3, 2 @) (-1, -2) @iy (1, 4
@ 4,8 (b2 2 () 4 -2

6. (@ y=1+3x , y=6-2x (c) (1, 9

T @62 0@y @OF I

8. (@ x+y=20 , y-x=14 (b) y=20-x , y=14+x
(©) B, 17)

9. (a) 2x+4y=40 (b) yzlo—%x (c) 3x+2y=36
(d) y=18—gx (fHH £8 (g) £6

10. (8) x+y=28 , 2x+5y =280
(b) y=28-x , y=16—§x (c) 8

11. x=2, y=5

12. (b) y=x-3 () x 3 7 10 (d)x:1—27,y=1—21

y ‘ 0O 4 7
13. (@) () x | 100 200 300 (b) (i) 400 (i) £24 (c) B, 400
y | 15 18 21
14. (a) (i) x=15 y=31 (b) xzi—g, y:j—g
15. x=19,y=28
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Graphs of Common Functions

1. (a) reciprocal (b) quadratic (c) linear (d) cubic
(e) quadratic () reciprocal

2. (a) cubic (b) reciprocal (c) linear (d) cubic
(e) quadratic () reciprocal

3. B

4, BandC

5. (@ C (b) D (c) A (d) B

6. (a) D (b) A (c) B (dy C

7. (@ () y=1-x* (i) 2y=2+x (i) y=x* (v) xy=1

(b) y

Graphical Solutions of Equations

1. 1.26 and 1.46

2. x=-2o01

3. x=3o0r -2 ; xX*-x-6=0

4. (a) x=0,-2,1 (b) no solutions (c)x==%15

(d) x=21 and -0.9

@ x=-31 (b) x=0.73, -273 (c) -06,-34; -La<-1
7. about1.3

8. (@ x=-2,-11 (b) about x=15 (c) x=-225 -05, 0.8

o
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14 Loci and Transformations

14.1 Drawing and Symmetry
2. (8 5cm (b) 7.8cm (c) 3.2cm (d) 7.8cm

3. (@ 2cm (b) 2.5cm (c) 3cm (d 5cm

4. (a) ‘ (i) One line of symmetry (i) 1
(b) (i) Two lines of symmetry (i) 2

(€)

(i) Four lines of symmetry (i) 4

(d) (i) No lines of symmetry (i) 2

(e) (i) One line of symmetry (i) 1

()] () No lines of symmetry (i) 2

5.
6. (@ 2,2 ' (b 1,1 ©) 4,4 @ 1,1

7. (@) A (b) D, E ©) C,F (d) B,D,E €) C,F
8. (a) (b) (© (d)
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14.2 | Scale Drawings

1. (@ 6mby5m (b) 32rA? (c) 10.5m

2. (@ 36m, 24m (b) 60cm by 60cm (c) 60cm by 180 cm
(d) 3.78m?

4. (a) 3m by 3.25m (b) 1.75m (c) 0.9875 (d) 9.75m?

5. (b) 42m, 5.8m
6. (@) 48m (b) 3.6m (c) 2.5cm by 1.875cm (d) 0.75cm

7. (@ 8cm by 10cm (b) 16 cm by 20 cm (c) 4cm by 5cm

8. (a) 1:175m?, 2:162.5m?, 3:400m?, 4:237.5m?, 5:350m?

9. (@ () 5m (i) 16cm (b) %Sfeet

10. (a) 2cm (b) 13.4cm

11. (a) (b) 7000m?
Byron
A Shelley

12. (b) () (300,0,250) (i) (0,400,100)  (cf

4504 - —— - ——— - - ——— - — - |

400
350 ------mmmmmmm oo

300+

spreoqdn)d

250

200+
1501 -
100+

50

>

O 50 100 150 200 250 300
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Constructing Triangles and other Shapes

(c) AB=10.4cm

2. (@ 44 (b)AC=3.1cm, BC=4.4cm
(d) 46.6° (e) AC=3.6cm (f) BC=11.6cm
3. 4.7cm
4. 29.0°, 75.5°, 75.5°
7. (b) 4.6cm, 7.8cm
9. 26cm
10. 48°
13. (&) 26 cm

Enlargements

1.

2. (a) (b)

Scale factor: 2 Scale factor: 2

(d) (e)

()

(f)

\ [/
\I/

\[/T\

\ I

Scale factor: 2 Scale factor: 3
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Scale factor: 2

Scale factor: 3
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MEP Pupil Text A

@ 2 (b) 5 (c) 3 (dy 25 (e) 4 fH 1.5
() (b) (©)
Scale factor: 2 Scale factor: 2 Scale factor 2
(d) (e) ®
Scale factor: 2 Scale factor: 3
Scale factor: 3
i 8. Y
15 10
e Circle
/ S 1
ol / . radius 4,
| @ centre (4,4)
[ ]
5 -5 \‘ 0 5 / 0t
P \\ /f ~ Circle,
- S~ T radius 6,
b« -5 centre (2,2)
0 5 10 15
@ i (b) 3
20
() (0,0)
15
10
5
» X
0 5 10 15 20
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14.5

11.
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:

W

Line

| __ Mirror
Line

12. (@ | 1 2 3 4 (b) 8
4 8 12 16 32
9 16 64
Reflections
1. @ T (b) (c)
\1\
(d)
|
[ 1]
A ]
i Line Mirrol Line
y
3. 5

(€)
(d)
(e)
4. y

6. (b) (iii) xcoordinates become negatiyecoordinates stay the same.
(c) (iii) ycoordinates become negativwecoordinates stay the same.

(-2-1. (-15). (-4.5) (-49), (-29, (-2
(-2-9, (-1-9), (-4-9). (-4-9), (-2-3), (-2.-))

Reflect original shape xaxis

5. A-B

/\

\/

/\

v)

0 2 4 6 8, o 12
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14.6
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7. T
B |
|
: \/\ | : :
A Cy
|
|
D |
v
8. (a) 5 square units (b)

- =

'
1
Mirror Line

Construction of Loci
1. 2.
A B

- 5, c

5cm

- A -3em -
5cm
B

7.
10. |

P

11. @) () /0\1 (i)
A 7 B
\[1
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14.6 MEP Pupil Text A
() e © ettt
/// \\ /// <
e ) \, ,/
\\ A B !
N / | o [ J
S e \ A B
~o T \
14.7 = Enlargements which Reduce IR — -
1 1 1 3 2 1
1. (@ = b) = c) = d — e) — =
@5 O ©@3 @, @35 0
1 2 1
2 (@ ;. @7 (05, (13,9 ©5 0.1
3. (a) (b) Centre of
i: Enlargement
°
Centre of
Enlargement
(©) (d)
. ,ﬁf\j;\: .
4. @ ¥ b
| L=
0 M 0 v b x
(2,1), (3,3), 5,2 1,2), 4,2), (2,3
(© @
A |
0 5 10 5 0 10 > X
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5 1w (c) Scale factor:1
Centre of enlargement: (5, 3)
5
0 5 10 5
1
6. (a) < (b) 6cm, 9cm
2 3
7. (a) §; x=12cm, y=8cm, z=6cm (b) E; X=24cm, y=12cm
1 3
(c) 5; Xx=7cm, y=6c¢cm, z=4cm (d) 5; x=15cm, y=18cm
y
8. (@ () =» 5 c (i) 2 an? (b) 1.2cm
D] C = c
Further Reflections
1. (a o) A @ e
7 N
1
(d) Mirror Line (e) . (f) Mirror\l_ine ‘ ‘
2.
E D C B
A | x=10 X | x=65| X
B |[x=115] X | x=8
C X [x=115
D x=15
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PN W s~ O

H

7
TN W s g N

S 3
F\\\—l i
L1 3
8 -7-6-5-4-3-2-1 01123456 78>X
5. (@ y=x (b) x=2 (€) y=-x (d) y=-x

(€) x=-55 () y=x (@ y=2

6 A
N ) #
N 6 %
y=2-x" J\ ,y=x+3
N s
Jd 4
2
PR
/\ (ii) Lo
8 -6 -4 =2 ONENE 6 8 |
/ ) N
s N
)z N
/ —4 N

7. | p @d (3 1) (1, 3)
5 // (6, 1) (1, 6)
5 6.2 | (26
4 o (5, 2) (2,5)
3 (5, 3) (3, 5)
e = Al I
1 // (4’ 2) (2’ 4)
0 123456 3.2) (2,3)
(e) Coordinates interchanged ® (2,3), (2,5), (3,3) and (3,5
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Rotations
1.

MEP Pupil Text A

3
: B
1

» X

12
11
10

01 2 3 4 5 6
1

—6~5—4—3—2—110123 5 6

=N

-5
—6

9
8
7
6
5
4
3
2
1
o >
4, H 5. y
© : ®) (
h @ 1 @
6. (a) Ato B: 90° rotation, clockwise, centre (O, 0)
Ato C: 180° rotation, centre (0, 0)
AtoD: 90° rotation, anticlockwise, centre (0, 0)
Ato E: 180° rotation, centre (5, 3)
7. AtoB: (9,9
AtoC: (8,5)
AtoD: (10,7)
AtoE: (6,9)
AtoF: (7,11)
8. (@ AtoB: 180° rotation, centre (5, 7)
Ato C: 180°rotation, centre (0, 4.5)
Ato D: 90° rotation, clockwise, centre (0.5, 3.5)
Ato E: 180° rotation, centre (0, 2)
Ato F: 90° rotation, anticlockwise, centre-{, 5)
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(b) A,BandD

(b) Eand B
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7t (c) 180° rotation, centre (6, 4)

0 5 10 15

10. 180° rotation, centre (13, 5), followed b$80° roatation, centre (7, 3)

Translations

LBl o o8P o8 I3
R
2. () @Eﬁ (b) @f@ © @;ﬁ @ @;‘ﬁ © @ﬁ
0B ofF i
3. 4. 5. (a) %ﬁ
@ H
6. 4 A grzzg and @i@ and g:;% B @rlf
5 A-f jHand @_2@ B—»%_i@ andng and %_z%
8. (b) @2% (c) g% (d) gz%
cwEE wE e e
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Combined Transformations

1. K 2. (@
4
10 2 \/
8 0 2 4 6 8 10 12 14 =
° I\ (b) Reflectin line x = 7.
4t - Rotate180° about (7,4) and
\l then reflectin liney = 4.
2
» X
0 2 4 6 8 10
3. (a) Rotations through0°, 180° and 270° about centre (2.5, 5.5) and
rotation of180° about centre (1, 4).
(b) Reflectioniny=4, x=25, y=x+3, y=8-x.
4. |
8
6
2 A A (e) Rotation ofl80° about (7,—2)
L, and enlargement of scale factor
0 2 4 6 8 10 12 14 16 1
= = about (6, 1)
2
-6
-10 y
A
-12 \\
5. y 6. 10|
A N
8 8 \\\
6 K \6\\ \\\
4 4 \\. \\\
2 2 \‘ \\\
0 5 4 6 8 > X 0 2 4 \6 ~ 8 ek
o . [60
(e) Reflectinliney =8 — x (c) Translation H)E

(d) Translation g@
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14.12

10 @ @ 9° (i gr
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@ AtoB: reflectioniny = x

Ato C: rotation 0f90° clockwise about (0, 0)
AtoD: reflectioniny =0

(b) Ato E: rotation ofl80° about (0, 0), followed by translatioéoﬁ

7
AtoF: reflectioniny = 0, followed by translationérog
A to G: rotation of90° anticlockwise about (0, 0), followed by

translation éﬂ%
0

0
Ato H: relectionin x = 0, followed by translationD H

©

(b)

0
4

(c) reflectioninliney = -

% b) (2 -2)

Congruence

N o g b~ w0 DN PRE

ABC and DEF; JKL and GHI; MON and PRQ
Could beSSS, SAS, AS¥ RHS

SAS
SAS
ABC and AFE; SAS
RHS
/// 6 ,///
o 30" 50

8 8 6
AXB and CXD; BXC and DXA
(@) SSS (b) SAS
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14.13

Similarity

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

1. AandE; CandF, BandD
_ b 12.99
(a) ) = 30° ° ] 30° -
25
5 75
B .
C
60°
(b) 1:9 F
(@ AB=3cm, DH=4cm (b) AB=4cm, EH=3cm
@ 1:4 (b) 1:3
(b) () 17.5cm (i) 10.5cm (i) 9cm () (i) 4:25 (i) 4:21
(b) parallel (c)x=10cm, y=14cm (d) 9:40
(@) 101.25cm (b) 58.59375 cin (c) 468.75 cth
(@) 400 cnd (b) 4
@ () 44% (i) 72% (b) 14.5%
@ 2:3 (b) 4:9
(@ 12cm (b) 64 cm
(a) 63cm (b)16.7°
(@ 25cm (b)60° (c) 10.83cm
280m
(a) 3.44 (b)40.7° (c) (i)104.3° (i) 18 cm
. .. 25 o
@ (@) APR (i) o m (b) 25.8
(@ 163:1 (b) 2.08:1 (c) Yes - as volume is about half
(@ 12ml (b) 0.9
(c) smalt 1.44 ml per pennymedium 1.5 ml per penny; smediumis the better offer
(d) (i) 55ml (i) 132.5ml
(@ 81cni (b) 4.5cm

19.

MEP Pupil Text A
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14.14 | Enlargements with Negative Scale Factors

1. A:2; B:-1, C:.-2; D: -3; E: -15; F: %; G: —%

2. A2, (11,2); B:-1,(9, 7); C:-1, (5.5, 4); D:-2, (10, 5)

3. (a) = (b)
i
() (d)
y
4. A 5.

Centre of g
Enlargement..

©

@

(@) Enlargement, scale factor 2,
centre as shown
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6. (a) | (b)

D

Centre of enlargment as
shown, scale factor1
JiE
s.f.2
7. (c) Multiplied by 1, 4 and 9 respectively (d) Yes for area

8. 3.2cm
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15.1

15.2
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Variation

Simple Ratios

1. (@ 2:1 (b) 4:1 (c) 1:2 (d) 3:4 (e) 1:6
(9) 1:6 (h) 1:3 i 2:25 () 1:8 (k) 4:5
(m)27:16 (n) 8:25 (0) 50:49 (p) 4:1 (q) 3:1

2. (@ 15:16 (b) 16:15

3. (a 10:7 (b) 7:10

4, (@ 1:3 and 1:2 (b) Company A
5. (@) 5:9 (b) 11:18

6. (@) 3:2 (b) 1:4

7. 3:17

8. (@ 9:11 (b) 3:7 (c) 10:9

9. (a) 800cm® (b) 160cm® (c) 40cm?®
10. 240

11. 24

12. 80

13. 135

Proportion and Ratio

1. 6inches

2. (a) 120gms (b) 160 gms

3. (a) 161  (b) 48

4. (@) 45p  (b) £5.75 (c) £9.90

5. (a) 84p (b) £3.40 (c) 24p

6. (a) £2.85 (b) £6.84 (c) £23.94
7. (a) 500gms (b) 13

8. (a) £23.06 (b) about 16.95 litres
0. @421 052> © 5

10. (&) 5days (b) 5days (c) 3men (2.5)

(teaspoonsful)

311

H 4:21
() 7:5
n 2:7




15.2

15.3

15.4
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11. (a) 20teachers (b) 616 teachers
12. (a) 2% hours (b) 300 boxes
13. (@) 9hours (b) 20mins (c) 4
14. Employ 7 people and it takes 2 days
15. £1.45
16. 3, 6, 6,71
2
17. (a) 9litres (b) (i) 16 (c) (i) 150
18. 45cm
19. (&) 6kg (b) 64p

20. Small pot -unit cost = 0.1035p (< 0.1071p)

Map Scales and Ratios

1. (@) 13.5km (b) 30 km (c) 16.5km (d) 11.25km
2. 234km, 63.2km, 84km, 171.2km

3. 2.4km

4. 105 km

5. (a) 1.4cm (b) 4.2cm (c) 84 cm

6. 18km; 30cm

7. (a) 16.5km (b) 33 cm

8. (a) 1:400000 (b) 1:40000 (c) 1:600000

9. 1:350000 (a) 1:700000 (b) 1:525000 (c)
10. 141 m

11. (a) 1:540000 (b) about 19.5 km

12. 0.1125km?

Proportional Division
1. 2 litres of oxygen, 8 litres of nitrogen
2. 18 boys, 45 girls

3. Ben-80, Emma- 60
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(d) 1:480000

1:393 750
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4. (a) £7.05, £5.64 (b) £18.65, £14.92  (c) £13.33, £10.67
5. (a) 5009, 300g, (b) 1259, 759 (c) 187.5g, 1125¢g
6. £250, £300, £450

7. £8000, £6000, £4000, £2000

8. Ahmed: 90, Afzal: 150

9. apples: 2kg; bananas: 2.4 kg; oranges: 1.6 kg

10. 50

11. 50 g

Direct Proportion

1. (a) Yes (b) Yes (¢) No (d) Yes

2. (@ x| 8 10 15 22 ) p| 5 7 9 1

24 30 45 66 q|30 42 54 66

(0 r| 2 3 5 7 d w| 4 8 9 12

s|12 18 30 42 z|28 56 63 84

€ x |5 6 7 9 ) t| 3 4 6 9
175 21 245 315 h| 294 392 588 882

(@ p | 126 168 245 7 (hy v| 5 12 19 29
q | 19.8 264 385 77 p| 180 432 6.84 1044

500

3. (a CzTA (b) £4500  (c) 45m?
4. (a) F=gx (b) 10cm  (c) 325N

5. (@) d=60mn(cm)  (b) 150.8m  (c) 1061

6. (a) d=70tmiles (tinhours) (b) (i) 140 miles (ii)% miles (i) 84 miles
© () 3hours (i) 12 mins (iii)% mins

7. @ c=2m, 2m  (b) m

8. z=£x
5
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Inverse Proportion

1. (a) False (b) True (c) True (d) False

2. (@ x |10 20 25 50 b) pl32 8 4 %
0 S5 4 2 q| 2 8 16 128
(©) rl 1 3 5 10 (d a |09 24 48 72
sl45 15 9 45 b |16 06 03 02
€ g1 2 9 8 M ul2 4 17
h|162 81 18 02 v |68 34 17 08
3. 16
1 :
4. (a) 1R=500 (b) 3 (c) currentis halved

5. (a) halved (b) decreased by a factor of 4 () = 800 (d) 80 Nm™@

6. (a) 3.5 (b) yx =28 (c) xwould increase to 14
7. (a) Yes (b) (i) £2400 (i) 24 years
8. (a) 425Hz (b) 0.04m

Functional and Graphical Representations

1. (a) T =40x (b) P=40v  (c) R:2_136
X

72 2500
d Y=-- € V=—02:

2. (a) y isinversely proportional to the fifth powerof
(b) y is proportional to the squaref
(c) y isinversely proportional to the squarexof
(d) y is proportional to
(e) y is proportional to the cube ®f
() vy isinversely proportional t®

3. (a@ x| 1 2 5 8 (b x| 1 11 12 13
4 16 100 256 y | 2 2662 3.456 4.394
(c) X 1 2 5 10 (d) X 1 3 12
5 125 0.2 0.05 y | 27 1 1 1
27 64

4. (a) 768  (b) 4
5 1
6. (@ V=42r® (b) 525cm® (c) 12.6.cm
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15.7

15.8

7@ y=gx
2

© y==

8. (a) yzgx

X 1 4
y=5 by y=—, y=—
X X
X2 4 8
= d = —, =
y=-3 d) y 2 VT
3 X2
(b) y=— (c) y=—
X 4

MEP Pupil Text A

9. zis proportional tox—lz; k=144

10.

(a) multiplied by a factor of 4

Further Functional Representations

1
L @ fO%

(b) rOh

3

(c) rOv? ; r isairresistance and is speed

(b) increased hi2 =1.41

; f is fuel consumption and is speed

; I is rate at which water runs out ahds depth of water

d) PO %; P is period ands is stiffness of spring

2. (a b
(a) 0 (b)
1
YD‘F
"X
1
yA 1
© Zimx (@)
K\i?a
1
0 —
YK
3. (a) X | 4 100 144 (b)
yl1 15 5 6
X 1 4 9 49
c d
() R I (d)
Y15 2 = =
8 27 343

315

y A
y O Vx
y 03x
/ >
y4 y O x?
y,_D \/;
\\ "
4 9 25 100
15 1 06 0.3
9 25 36 81
54 250 432 1458
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4. (a) 1.47 seconds
(d) multiplied by 4

(b) 556 grams

(c) No

5. (a) % (b) multiplied by 0.794
6. 1638.4 kg
7. (&) No (b) Yes, n<1

() Yes, n>1

8. (a) V=mrh (b) V O height

1
9. TO
Jmk
3
10. (a) 6 (b) -1 (©) -
11. T=0241

12. (a) graph (iv) (b) graph (i)

316

(c) multiplied g (= 1.41)

(c) multiplied by 1.587

(d) No (e) Yes, n<O

(c) V O (radius)?

(c) graph (v)
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16.1

16.2

Inequalities
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Inequalties on a Number Line

1

oO—> <—O0

@ 3 (b) 4 (©)
*— *—

e & f -4 9

. —0 _ o——e

i 2 4 0 -1 2 (K

@ x<1 (b) x=-1 (©)

(e x>-3 fl 2<x<2 (¢)]

(i) -4=<x<1 () -5=sx<10
o——o

@ =0 70 (b)) 30<v<70
o———o

@ 12 34 (b) 1.2<x<34

@ 1,2,3,4,56,7,8 (b) 4,5,6

@ -1,0,1 (b) -5,-4,-3,-2 (o)
3 1 5

@ 2 etc (b) 3 etc (© TR etc

-3,-2,-1,0,1

Solution of Linear Inequalities

1

(@

(€)

(@

(€)

X< -3 (b) x>7 (c)
<o o—>
3 7
1
x<5 ) XZE
*—
<—0 1
5 2
x<7 (b) x=-3 (c)
x<g M x>2 (©
X< 4 () x=3 (k)

317

Oo—> <—O
~1 (d) 2
<0 <o
3 (h) 1
Oo0———=O0 o——0
-2 M 1 3
X=-2 (d -2<sx<2
-1<x<3 (hy -1<x<3
(© 2,34 (d) 4,5
-1,0 (d -4, -3
1
d =, et
@ - et
x<5 (d x=-2
<=0 o—>
5 -2
2
<4 d > =
X (d) x 3
X<6 (hy x>2
1
<3= I > 3=
X M x 3




16.2

16.3

8.

0.

10. (8 ()

(@

(d)

@

(d)

(b)

(@
(@

152
9

(@

MEP Pupil Text A

(b) 2=sx<5 (c) 1<sx<5
(e —Sst—lg fH -2<x<3

9 1 2
by 2<x<— C) —<X<-=
(b) 5 (©) 3 3
© —1sxs—% (f) 1<x<6

50 < 4x - 20 <120 () 18<x<35

200 < m < 320 (b) 200 < %k < 320 (c) 320<k<512
50 < C <90 (b) C=0.1n+10 (C) 400 < n <800
<c<ol
9
~1,0,1,2and 3 (b) 17,18,19,200r 21
~4,-3,-2,-1,0and1 (i) 16 (b) 10<x <20

Inequalities Involving Quadratic Terms

1

@
(d)

-1<x<1

-7<x<7

(b) x=22 or x<-2 (c) x=5 or x<-5

(8 x>6 or x<-6 f) x>2 0or x<-2

(@ x=25 o0 x=<-25 (hy -05<x<05 (i) x=15 o0 x=<-15

@
(d)

xz24 or x<-4 (b)) x=2o0r x<-2 (c) -5<x<5
—l<x<1 (e ng or xs—E () ng or xs—E
2 2 3 3 5 5
1 1 ,
_ESXS§ (h)y -3<x<3 (i) x=10 or x<-10
1 1
-2<x<2 (k) x=3 or x<-3 () sz orxs—a
X=2 o x<-3 (b) 2=sx<5 () x>5 0o x<0
0<x<6 (8 2<x<5 (f) x>3 or x<-4
(@ x>1or x<—% (h) —2$xs§

(@

(@
(@

9< x?<16

A =8x?

X<2

(b) 3<x<4

(b) 2<x<5  (¢) 20 d) 4

(b) -1<x<1
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Graphical Approach to Inequalities

Yy y y
1. (@ (b) © 6
B & 2 i X 6| # A& ]0 ' X 6| A |20 #
N N
. A
| |
: -
(d) 5 (e . () !
—6 4 2 |0 1 X 6 | @4 2 |0 4 X 6 A 2 |/0 N
") 2 "7
- -
: :
() T (h) . 0) .
L / L3 L
/
-6 4 2 10 D X X 6 | # 2 [0 i X 6 A 0 X
I
f [ |
) . (k) y ()] y
& \‘ L
A
\ T -
EEEEEAR " X 6 # | 2 0]\ b X FEAEAR I~
N [
4 Lo [\
| | \
: :

2. @ () y=x+1 (i) ysx+1 (b) (i) y=2x (i) y>2x
(© (i) x+y=5 (i) x+y<bh d (i) x+y=4 (i) x+y>4
e (i) y=x+2 (i) y=2x+2 ® (@ y=x-1 (i) y<x-1

y y
3. (@ (b) .
20 4 X B4 20 4 X
2 =2
°
3<x+y<5
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16.4

16.5

1
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@y, y=X (b)
A 4
10
8 y:x2+1
6
4 — y:X2_1
2
x*-1< y<x2+1
-6 -4 -2 0 4 6 X 6 4 -2 4 6 X
L o L
Dealing With More Than One Inequality
@ (b)
8 Ty k7
, L
. el
; x=4
4 ‘_>E|y<8
3 -p - 7 X
1
0 1 2 3 4 X
(©) X (d)
X2 -2 _
<10
>4
- y= Xx+y=2
a <o
y
(€) ®
g2
x>y
- (X+y<4
- 9 Ep(+y>l

320




(9)

(i)

(@

(©)

y
-n -8B AR 717 0 4
. y
Zh LB —p 1a 0 4
Zy
~
o
5
-4 -8 -p A1 / 0 d 4
/.
/ :Z

Vertices: (2, 3), (2, 6)

y

MEP Pupil Text A

(h)

IV IN
X N
x

—_—
+
N

L
v
x X

IN

(b)

v

IN

aj=ale
AV
x

(d)
>-2
y<2x+3

B/z X=2

Vertices. (-2, —4), (-2, -1)

321

y
T/ ~L_| oy<2x
EysSx
Y/
],
i
y
5 y=0
4 s
; Hy= x
-8 -2 -/]0 2 B8 45
Vertices: (0, 0), (5, 5)
y
B P 440 2 B f *
- EX+y K6
e 0
] ~x>2
£y 3

Vertices. (2, 3), (3,3)




16.5

4,

5.

6.

(€)

(@
(©)
(€)
(f)

(©)

(b)

MEP Pupil Text A

! (f) I A
+¥»2-X
V24
y<2x+1 +
0
y=2x-1
Hy>2
_h -B 2,70 2 B3 4 4 X B —fp —p O 4
" ] AN

Vertices: (2, 1), (2, 5)

x=21, y=22, x+y<7
X222, y<6, y=2x-1
X=2-2, y2x—-2, y<2-X

X+y=-3, y=22x—-3, 2y<x+3

y

X

4 [(X=0
$ ////—%20
T T—+X Hox +8y < 40

> X

@ (i) x+y<12 (i) x=z2 (ii)y=1
. [X+y <12
[l
— —T D(ZZ
R H=1
@ (i) x+y<30 (i) x<20 (i) ys22

322

Vertices: (-2, 4), (5,4)

(b) x<5, y=22, ysx+2
(d x<3, y=2-3, ysx+1

(b) x=0, y=0
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7. (@ x+2y<10, x+y<6, x=0, y=20
(b) y

8. (@ () 3 (i) £8 (i) £550 (iv) 15 (b) 3or4

9. (b) innertriangle  (c) 67 £2tickets and 133 £3 tickets, £533

10. (a) 3,4,56and7 (b) x=0

y=2x+1 y

X

X+y=8

11. (8 x<250, x+y<300, x=2y  (c) £1000 (d) 120

323
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Using Graphs

Transformations of Graphs

1. A y=f(x+2)

B : y=f(x-3
C : y=f(x-5)
2. (@ v y=h(x)+1 (b)

© v (d)

324
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(@ Move x = f(x) 2 units along the positiveaxis, and then 2 units up the

y-axis.

(b)

y=f(x-1+1
y=f(x-2 -1

yr y=3Xx

47 y = X2

3,

2 J

1 J

3 2 - 1 2 3%
1,
5 (graphs are reflections
of each other)
—3-
_al y=-x
y=-3x*

325
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(@)
(€)
o\ 1 3
—1-
2
(@ y="f(x) and y=~1f(x)
(a)
(b)

(b) y=f(x-1) andy=-f(x-1)+1
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10. (a) v (b) %]
21 14
11 ! : :
2 -1 oUz X
0T 1 2 3 4 5 o =
—2-
y
3
() (d)
2 y
17 \2
-3 1 23X T
2 10 1 2 X
1
-2
11. (@)
y
2
11
2 10| 1 2 3 4x
-1
—2-
y
(b) 2-
| A
2 10 1 2\/3 4 %
y —11
(c) 2
2
1-
2 -1 0 1 2\/34x
-1
_2
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17.1

17.2

12. (a)

(b)

MEP Pupil Text A

Areas Under Graphs

1.
2.

16
10

(@ 10

(b) about 42

3
(b) 112

(c) over-estiamte

5;

950 m

(a) aboutl5 m?

(@) (ii) aboutl.9 m/s®

(b) about100 cm®

328

this should be a reasonable estimate,
but slightly an underestimate

(c) about6250 cm®

(iif) deacceleration (b) about 85 m
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Tangents to Curves

1. (b) X |01234
gradient‘ 0O 2 4 6 8

(c) gradient = 2x
2. (b) 5, -2 (c) 10
3. (@) 1.8°C/min (b) 0.5°C /min (c) 0.3°C/min

acceleration

4. (b) t |01234 (c)
gradient ‘—8 -6 -4 -2 0 0 Ttime,t

5-(a)t|01234567,
veIocity‘O.S 08 1.6 08 0 —-09 —2 —2 -+

(b)
2 -8
1/\
0 1 2 3
1
2
6. (a)

x |-3-2-10 1 2 3
gradienf27 12 3 0 3 12 27

(b) gradient= 3x?
7. (a) 90°, 270°  (b) lat x=0, 360° : —lat x =180
© vy

N/
0 9W7o 360
-1

8. (a) (b)

acceleration acceleration

101 101

329




17.3 MEP Pupil Text A

(C) acceleration (d) acceleration
4 4
3 3

21 2

1 1

-1 -1

-2 -2

-3 -3

—4]

9. 0.6m/s

17.4 Finding Coefficients

1. (a) azé, bzg (b) a=3 b=-5 (c) a=15 b=025

(d) a=30, b=-5

2. (a) d=03v (b) d=0015v* (c) d=0.3v+0.015V

3. about0.19
4. about4.9
5 R= 10

6. Idea probably correct, but data poi(ﬂ =3 H= 27.6) appears to be incorrect.

7. A=4, B=51: 896
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18.1
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3-D Geometry

Using Pythagoras' Theorem and Trigonometry

in Three Dimensions

1. (a) 6.7cm (b) 80.6cm (c) 55.2cm
(d) 3x (e) V6x f X2 +y?+ 2

2 /56 =75cm .

3. (a) 524° (b) 655°

4. +/3=173cm

5 (@ 45m (b) 2.87m

6. (a) 2.44m (b)d:JhMa%W{E

7. (a) 29.7m (b) 31.1°

8. 15.6cm
9. (a) 10.6cm (b) 28.1°; (a) 11.1cm
10. (@) 4.9cm (b) 56.3° (c) 64.6°

Angles and Planes

1. (a) 254° (b) 26.6° (c) 18.4°
(d) 16.6° (e) 16.6° (fH 674

2. (a) 1.66 cm (b) 10.99 cm

3. (a) 234° (b) 22.8° (c) 77.1°

4. (a) 36.9° (b) 22.6° (c) 36.9°

5. (a) 10.4cm (b) 74.2° (c) 78.7°

6. 76°, 805°

7. (a) 29° (b) 29° (c) 433

8. 778, 76°

9. 64.8°, 716°

10. 2m
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(b) 22.6°

(d) 7L.6°

(d) 61°
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Vectors

Vectors and Scalars

1. \Vectors: (b), (d), (e) scalars: (a), (c), (f)

6 3 6
2 @Bl o ff ofd  off
3 3
©f o B off oo
3.
2 C
E 3
2 A
1
F
-5 -4-3 -2 -1_9 1 2 3 4 5
2 B
_jr D
- EF:D83§
14 3 4 1
Lo@Ed O ad  ©af @ A0
0-10 40 120 60
@i 0 B4 ©LF ®H
. 1og . M7g 120 012 g
® BH O H ® H_1H O HogH
100 020 0C 0-40
> @ HH ®) H gH © RF @) 145
100 240
© HiH O B
1 6 Nl Dl -
6. @HS O Hy O © éfgé
2
03 0 0-70 5
o B ©gig w0 ]
2

332
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(a) (b)
/a/ a+tb a
T ~ >«
o
() (d)
-~
\hk —
2h 2c
qt\
(e)
\
2a -3b f
\
|
\ | 2>
i

Applications of Vectors

1.
2.

3.

(a) 3.4m/s, 63° (b) 3:—13 S (c) 5m
25m/s, 1.875m/s

(@ 34 m/s (b) 081°, 62.5m/s

37° to bank; 20s

(@) bearing343°, speed 209 km/h  (b) beari@]7.5°
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© ©® N o

11.

MEP Pupil Text A

408 seconds

(b) P=577N, Q=289N

R=580N, F=155N

0.64 m/s

93.75m

(@ () 0.85mi/s (ii) 28° (b) (i) 8m (i) 20s

Vectors and Geometry

1.

(@) 4a (b) a (c) b (d -a+2b

(e) b () 3a+2b (g) 3b (h) 3b

() a-b ) 2a-2b (k) -a-2b () -3a-2b
(m) -3a+3b (n) -2a (0) 4a+b (p) -3a-3b

@ () ¢ (i) a (i) —a (iv) —a+c (v) a+c (vi a-c

(b) (i) %c (i) a+%c (iii) %a (iv) c+%a (V) —%a+%c

(a) %(q +p) (b) %(p +q) (c) M and N are coincident

(@) AD =6i, OD =6i + 6]
(b) CE=4j, OE=8i+ 4]
(c) OM =7i +5j

@ 3(p+a. Zp+>a () 2

1 1 1
(@ 2a+b+c (b) a+§b+5c (c) —a (d) a+Eb—
(e) =(c-Db)
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19.4

10.

11.

12.

13.
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(a)%b—d b) b+d () a=B=3
A*Qzé(a+b)

(a) KC:Zp + 8¢

@ () —a+%c (i) c-2a (b) 1:2

Further Work with Vectors

5.

@ A0cos20°[] ) [B0cos80°[] © [8cos30°[]

Haosin20°H H3osingo°H HBsin30°H

@ [J7cos20° ] © [+12cos40°] ® [+10co0s38°[]
H-7sin20°H H12sin40° H H-10sin38°H

%_f 2@, 3.23m/sat 111.8°

335




19.4 MEP Pupil Text A

242 m/s, 221.4°
226.4 m/s at169.2°
F=721N, 6=439°
0 =23.6°, 809N

10. 6=59.3° 3865N

© o N o

11. (a) () 2cosa (i) 1-2sina (b) 30°
19.5 Commutative and Associative Properties
1. a—bzégllé b—a:§_13§ a-b#b-a

5. (a+b)+c=§§:a+(b+c)
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MEP Pupil Text 20: Answers

Answers
Data Collection
1. (a) No, sincep(4 Heads) = 2—14 = 0.0625 (>0.05)
(b) Yes, sincep(5Heads) = 2—15 = 0.03125 (< 0.05)
2. Discrete, Continuous, Discrete
3. (a) No. of wheels, etc. (b) Its weight, etc.
4. (a) Undertake a survey (b) Secondary data (c) May not be reliable
5. (a) Sample too small; samples may not be independent of each other
(b) Easier and cheaper
6. Too small a sample, and not representative (as they are in the same family).
7. Nobody under age 18 interviewed; too many males (particularly in the 26-40,
41-64 age groups)
8. You would need a large sample to have proof!
Indeed, for proof, you would need to survey all women.
9. (a) 600 (b)y () 72% (i) 88%
(c) The problem is not the sample size, but the large number of non-respondents.
(d) Undertake interviews (either face to face or by telephone).
10. (a) (i) Label 001 to 500 all pupils, and take random digits, three at a time, ignaring
those over 500 or repeats.
(i) Choose a number between 01 and 50 at randonx; $agn choose
X, X +50, x +100, ... x + 450 as the sample.
(b) (i) BOY/GIRL or by age groups
(i) You are more likely to get a representative sample.
11. (a) 220 (b) 180 (c) 180, since it comes from a larger sample
(d) You would need to add a species of fish not present at the moment and then
apply the same techniques.
12. (a) Find the number of woodlice in similar areas of the garden, but some areas
being damp and others not.
(b) Survey no. of woodlice in dark, damp conditions and in light damp conditions.
13. (a) Method 2 would include pupils from all year groups.

(b) Method 1 would only sample pupils who arrive early.

Method 3 might not have enough pupils from some year groups.
(c) Question is posed in a negative way.
(d) e.g. "Do you think that school uniform should be worn?"
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14. (a) (i) Discrete (i) Qualitative (iii) Continuous (iv) Qualitative
(b) (i) (i) and (iii) (i) (i) and (iv)
(c) Scatter plot (d) Height and weight

15. (a) Only people travelling by train would be sampled.

Sample would consist mainly of commuters on their way home - not
representative.

'First 100' is not a representative sample.
(b) Use electoral register as sampling frame, and choose sample randomly.
(c) (i) Itis not possible to test the lifetime of all batteries.

(i) Too expensive to take a census

(iif) Check for quality control at regular intervals.

16. (a) e.g. "How long do you think the interval should last?"

(b) Provide a stamped, addressed envelope; offer an incentive such as reduction in
price of a ticket to those who reply.

(c) All ticket holders numbered, and 20 chosen (without replacement) at random.
(d) (i) Choose one of the numbers 1 - 5 at random, and then every 5th person after that.

o1
(i) 5

(e) 8
(H Random sampling, as it will not necessarily be representative.

=

17. (a) Temperature (as this could explain the difference in times)
(b) Typing times (as these are potentially dependent on temperature)
(c) Roughly equal numbers and similar typing skills in each group.

18. (a) Pupils of different gender will have different spending patterns.

(b) (i) Different spending patterns.
(i) Number all boys in sampling frame, and choose 20 at random.

20.2 | Presentation of Data
1. (a) 40 (b) 30 (c) 180 (d) 9 (e) £7500

2. (a) about 260 (b) about 10 000 (c) they need less

3. (a) 1800000 (b) UK (c) 200000
(d) Far fewer teachers in Somalia than in Vietnam.

4. (a) 29 (b) 6 (c) 6

5. (a) 370000 (million) (b) 15 days (c) very large population
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11.

12.

13.
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(a) £8562
(b) Each disc for Fairplan is worth £7132, which is far less than £8562.

@ 6 () 36 (c) 120  (d) 15%, 25%, 10%, 30%, 5%, 15%
(@) 65-70 (b) (i) 10-15 (i) about 14% (c) about 6.5%

(d) e.g. InIndia, very few people live to over 70; in UK, significantly more
females than males live beyond 70.

(@)

(b) Towards the top right corner, as there are more pupils in that area.

(@ () Under 5% (i) 5-10%

(b) Risk is greater for men, as there is more of the darker shading in total on the
diagram.

(c) (i) Riskis higher with age
(i) Risk is less for non-smokers.

(@) () (i) 42 (i) 32

ga s~ wN B
P ORFr Fk O
N EFP,EFEPNO®O
N NN B~
o Ol
o o
0 ©

@)

N
w

334456 7 78
7

W NNWN RPN
W oo o1l Wk
g1~ P
0 o1~ 00

(€]

»

00 ~NO UL WN P
NPFPRFRPPFPORFLOO

17
18
19

20

9 9 ForVWolume 1, the data is more spread out than fg
5 Volume 2, and it has a higher average value.

o ..o N O

22
23
24| 0
25
26| 3
27
28

w

o
o
0 wWwohrhoNPF OTw

\124

-
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20.3

14.

15.

16.

17.

18.

MEP Pupil Text 20: Answers

(a) 181°, 93°, 51°, 35° (b) 3.14cm

(d) Total decrease in attendance, but Division 1's share of attendance has incre
37 2 31

a) 98 b) — C) rr=24°x —; r =214 mm

(a) ( )98 (€) 39

(e) overall reduction with time, particularly at 'take off'

() multiple bar chart — gives better representation of each category, and overal
trends.

Vertical axis does not start at zero; hence not in proportion to % values.

(@) The vertical axis starts at 5 which gives a misleading impression of the ove
trends; also the 'Western Europe' group looks similar to the other groups
whereas it is in fact much larger.

(b) 1985 (c) 7 (million) (d) 1989

(a) 1983 (b) Just over 6 bn Fr.

(c) Allimproving with SNCF continuing to be more productive than DB,
and DB more productive than BR.

(d) The vertical scale does not start at zero, and hence exaggerates productivit

Measures of Location and Spread :
Box and Whisker Plots

1.

(a) A discrete variable has a finite value (e.g. the number of matches in a box).
A continuous variable is not finite and depends on the accuracy of
measurement used (e.g. the heights of pupils in a class)

() 0|3 57 8 9 9 9 9
1/0 0001233456566 7
20 1 2 3 4

(c) Easy to construct: shows main features of distribution.
(d) Range 3to 24; median=12, LQ=9, UQ =16

20th percentild] 24th value, i.e. 1.8
80th percentiled 96th value, i.e. 8.0 E range = 6.2
The true range (0 to 32) includes outliers, which are not really relevant.

(@ () 247t026.4 ie.17 (i5.3-24.6 = 0.7
(iii) Itis far from the other data values.

(b) Firm C —as it is the only one to meet the requirements.

@ 41 (b) 41 (c) 53 (d) Overall, he scored lower
@ 3|6 777 (b) (i) 53 @iy 37
412 2689 (i) 70-36=34
5|11 33456778 (c) The median better represents
6|0 2 3 4 8
216 the average.
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(@ 412 3 44677 838 (b) 66; 52,78
202223467588 (g () Stemandleafis easy to
8|9 3366778 construct.

77002 244678838 ; _

glo 1 2556 6 7 (i) Box plot quickly shows

92 3 4 you the main features.
|

© | | |

[ [ T
w !
40 50 60 70 80 90

Miles travelled by car each week

@ 2,3, 2,5 21

) @) % (i) 1—85

(&) 25 30 30 31 33 34 36 36 37 37 38 38 38 40 41 43 43 48 55
1 1 7

LQ Median uQ
Hence IQR = 41-33 = 8
(b) Any outliers will be in regions: x < 33-15x8 = 21
X > 41+15%x 8 = 53
So there is only one outlier, 55.

(©)

20 25 30 35 40 45 50 55 60
Weight (kg)

(d) Normal distribution, as it is symmetric.

(e) They are not yet fully grown pigs.

(@ 0] 035679 (b) Median = 14, LQ = 7, UQ = 26 (years)
; g i g g 6 (c) IQR = 26-7 = 19, so any outlier will be
3|3 inregions: x < 7—-15x19 = -21.5
el X > 26+ 1.5x 19 = 54.5
6| 04 There are two outliers, 60 and 64.

7
(d)
L | I I
L | | x
0 10 20 30 40 50 60 70

Number of years
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20.4

20.5

10.

11.

12.

13.

14.
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(e) Generally, Monarchs appear to reign longer than Popes, with a similar lower

quartile, slightly greater median but significantly greater upper quartile, i.e.
stretching to the right.

(@ (i) 9.5 (i) 20 -7=13 (iii) About 8%
(b) (i) 8, 52, 67, 76, 83, 120 (i) 13, 355
(@) 19 (b) 3 (c) (i) 46 (i) 27.5, 58,5 (d) Graph (e) 32
0] Stem| Leaf (9) 27%
1 2 58
3 4
5 12 7
(a) Graph (b) 7% (c) £14000

(d) (i) £18 000 (i) More variation for women (i) Excludes extreme val
(e) (i) £13 300 (ii) No effect

(a) Positive (b) 33 minutes (c) 20 (d) 41 minutes

1
3

(a) Geometric mean 105 x 140 x 130)3 = 124 (b) 24

Weighted Averages : Index Numbers

1.

(a) Ittakes into account relative usage of commodities, so is a fairer repii@senta
(b) £500 (c) 117.25

(@) 13333 (b) £14

@ () 173.7 (i) They have all increased by about 75%. (b) 176.0
@ (@) 75 (i) 150 (b) It remains the same at £400.
(& 120.9 (b) 'All groups' index is less, but is based on many more categc

© () 114.57

(i) Reduced, since the 'mortgage’' component has index well above 117.79|

Birth and Death Rates

(&) Bangladesh (b) 300 (c) (i) 306 #%XB\?OO
(d) 50% of expected rate

@ @) 8 (i) 6 (b) 17535 (c) 111

(@ 15 (b) different distributions of ages, i.e. older population in Westpor

132
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(c) 19.96

(d) Westport's population distribution is not the same as the UK as a whole.

4. (a) 10cm (b) 10, 3, 2, 5, 105
(c) Adamsville : 24.85; Beckbrough : 13.3

5. (a) 23+12, 23+52

(b) Heathfield:83/6.9/1.6 Joseph:234/195/45 Garath:186/15.5

(c) 14

6. (@ P:12.54, Q:21.07
(b) Town P seems to be a more desirable place to live.
(c) 113, 108; good efficiency gains from 1986 to 1987.

Time Series Analysis : Moving Averages
1. (a) Graph (b) Trend line (c) 0.9

(d) The trend line is based on 1989994, so 1999 is too far away to predict.
2. (a) Trendline (b) 68

(c) The 20th week is too far away to make predictions.

3. (a) Underlying decreasing trend (b) Weeks 4105
(c) () 4 (i) 9 (d) 9.38, 9.20 (e) Graph
4. (a) 1992 (b) Closed for summer holidays (c) Graph
(d) () :
Quarter Turnover Moving average
1 7500
2 5500
3 2000 >800
4 8200 5600
1 6700 5300
2 4300 5200
3 1600 5200
4 8200 4800
1 5100 4700
2 3900 4600
3 1200 2495
4 7500
(i) Graph

(iii) The underlying trend is downward.
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5. (a) Graph (b)  Spring/Summer time gives a boost to sales.
(©) :
Year Quarter Sales Four-point
£10 000's moving average
1992 1 20
2 26
22
3 24
23
4 18
____________ 2.,* —
1993 1 24
24.75
2 30
26
3 27
26.5
4 23
———————————— 275
1994 1 26
285
2 34
29
3 31
30
4 25
———————————— 36:-.5-
1995 1 30
31.5
2 36
325
3 35
4 29
(d) Graph (e) Trend line " 33
6. (a) Graph

(b) 1st quarter is lowest; increase up to 3rd quarter; decrease in last quarter.

(c) If repeated in August and September, this would give 5.4 million passengers
you might though expect more passengers in July and less in September.

20.7  Correlation and Regression

1. B : positive correlation ; A': negative correlation ; C: no correlation

2. (a) E:1600cc ; F: 26 miles pergallon ; H: 2000 cc, 27 miles per gallon
(b) Diagram (c) G —itis well below a line of best fit.

3. (a) Diagram (b) (i) About12.30 pm (i38.5°C (c) Aabout 6.35 pm
4. (b) 08.30, 21.15 (c) 01.00, 12.10

5. (a)and(c) Drawings (b) 27.5kg (B®4x +1.6 (e) 28.8 kg
() Small sample size
6 @ A B C D E F
Rank Time 3 5 2 4 1 6
Rank errors 4| 25 5| 25 6 1
d 1 25| 3| 15| 5 5
d? 1 |6.25| 9 | 2.25 25| 25

(b) Yd?=685 and r = —0.957 (c) Quite fast and not too many errors.
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(a) 0.006
(b) Small but positive correlation, giving some support to the hypothesis.

(c) Beer does not improve with age.

(@) Club Al Bl c| ol | F| | H

Position in league 1 3 6| 2 7 8 5 4

Average attendance 34 12 18 32 16 25 27 19

Rank of attendance 1 8 6] 2 7 4 3 5

Difference inranksd) | O 5 0 0 0 4 2 1

a? 0 | 25 0 0 0 16 4 1

(b) 0.45 (c) Some positive correlation

(d) Very positive correlation

(@ 29% (b)  Graph (c) 5.5cm (d) Graph
(e) (i) 8.2cm (i) 17.5cm
() Answer (i); lies in the range of chosen values for AB.

Distributions

1.

(@ 122, 122, 122
(b) (i) Identical (i) On standardised scoring, all three are equivalent.

(@) Graph
(b) Using mean 0 and s.d. 1, the standardised scores are
History : 2 Physics: 1.5

So this supports her claim.

(@ 5.5 (b) 0.76 (c) (i) 0.395 (i) 5.7
(d) () 3.0 (i) Mean value increases, s.d. decreases

(b)

(@) Median

(@ TTT, TTH, THT, HTT, THH, HTH, HHT, HHH

1 1 1 i
(b) 3 (c) > (d) 2 rIeaEnode
(@) 47 (b)  Graph

Mean 120cm; s.d. 3cm

(@) Frequencies: 12, 40, 24, 15, 9
(b) Graph
(c) () 17.2 (i) 851b
(i) Not likely; largest fish in frequency tabke 15 Ib.
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9. (a) () Toolong (i) Too expensive

(b) 417+ 3 x 0.6 = 417+ 1.8
= 418.8 or 415.2
ie. (415.2, 418.8)

(c) This ensures that more than 99.8% weigh more than 415 g.
(d) The process should be checked after 4 hours (sample S%ahduis

(sample 11), as both are outside the allowable limits.

10. (@) 1+6, 2+5, 3+4, 4+3, 5+2, 6+1

6 1
by — ==
()36 6
(c)80><£=13
6
.
d = —
d) p 5
g7/cf 2 98
X=2) =3 — - = —
PIX=2) =3%50* 9~ 23

(e) The probability stays the same for each throw.

(f) She will get better with more throws.

11. @) |4a|3|8|2|7|2|6|8|9|3|2]|1|5|0|0|8|5]2]2
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i) 100x — = 25
(i) .

(c) If the simulation is carried out 1000 times the probability might be slightly mg¢

than% as the angle of Red on the spinner is greater ¥9an
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