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Starting a new course is exciting! We believe you will have fun with maths, while at the same time
nurturing your confidence and raising your achievement. Here’s how:

Start by Mastering fundamental knowledge and skills over a series of lessons.

Guided questions and aring - ‘As well as hints that help
partially worked solutions ; T — A you with specific questions,

help you structure your . “afwﬁ“iﬁ”,“ZM H oA you'll find Literacy hints

answers, TR e (to explain some unfamiliar
‘ ; o terms) and Strategy hints

(to help with working out).

Your teacher has online
access to Answers.
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When you have finished the whole unit, a Unit test helps you see how much progress you
are making. Keep track of your confidence and the questions you answered correctly in the
Progression charts on pages 110-113.
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Starting a new course'is excitingt We believe you will have fun with maths, while at the same time
nurturing your confidence and raising your achievement. Here’s how:

Start by Mastering fundamental knowledge and skills over a series of lessons.
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Choose only the topics in Strengthen that you need a bit more practice with. You’ll find more hints
here to lead you through specific questions
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g 1 Work out

Same signs (+ + or -
Different signs (+ — or — +)

8=-5=[]

Multiplying same signs (+ x + or— x )

3 Work out gives +. Multiplying different signs
a —-3x=5. ... (#x —or—x +) gives ~ ’
B B5X=2 i,
€ “BX 8o d (=4) X (~4) oo,
€ 10X (=2.2) it f —2X-2X=2
G 3X=3XB . ceirriiiieeeineennnn h =1 XX =1 i,
4 Work out
a =102 . D 12+ =3 € 25+ 5
d (—16) 4! € 30 % (=10) oo F(~4) + (=) oo

5 Expand the brackets to calculate these. Check your answer using the priority of operations.

a 4x(-2+5) b 5% (-3-4)
=4 X -2 4+ .. X 5

= =8+ ... =i

Check: 4 X (=2 + By = ... X 3= ...

6 Expand the brackets to calculate these. Check your answer using the priority of operations.

az2x(-2+5-10 b —3(-2 + 6)
c —10(5-8) d -2(-4+7)-1
7 Work out




Gisenaie

b ‘Write down the product df the prime factors.

100 = 2 X 2 X ooveveeece Ko

prime factors of 100.

2 Write each number as a product of its prime factors.
a 60 b 84 c 250 d 360

You can write a nu
' as a product of p

number factors.
Thisiscalled,prim
facior decompos;tlo

avverenrnn

3 Find the HCF and LCM of 72 and 120.

Wrxte each number as,a
product of xts prim ‘

o |
120 = 2 x 3 x 5 —

Factors of 72 Factors of 120 /

v

,not;of 72and 120

Draw a Venn dlagra
Fisa factor of 7

——— | Multiply the commcn'yp;r,ime;factc;s'tpgeﬁierf:

Multlply the common prime factors, the fact
of only 72 and the factors of oniy 120 togethe‘

4 Use prime factor decomposition to find

a the HCF of 108 and 180 b the LCM of 30 and 55.

Draw Venn diagrams.




i Soni 25 A5 §i ig: o
1 Reasoning Sonia works out 4% x 4° like this: Look at the indices

4 X4XE4X4 X4 X4 X4 =47 in the question and -
' o : , , ‘the answer. -
How can you quickly find 42 x 45 without writing all the 4s? v

2 Wriyteeac‘h product as a single power.

When you mulhpiy numbers -
b 73X7 written as powers of the same
p
c 95 x 03 number, you add the indices.
X G . 771
3 Reasoning
3 3x3x%x3x3x3 o " , o
a Work out’ by cancelling. Write your answer as a power of 3

3IXIxIx3
b Complete this: 3% +34 = 3
¢ How can you quickly find 3% = 34 without writing all the 3s?

When you dwade numbers -
written as powers of the

4 Write each of these as a single power. same number, you subtract
the mdlces Hrny ,

a8 +8% . b 5855 ... c 454 ...
power of a power ou
5 Write each of these as a single power. multiply the indices.
a (PP, b (1022 ... c (2. Ageneral rule is a rule that
works for any numbers -
Using letters shows tha anyf g
6 Reasoning Complete these general rules for any number a. number can be substituted.
aaqrxqQit=gq--t- b ar=qQt=q- c (am)n:a...;x

7 Reasoning

31015 60 5
a When you work out the answer to the divisions 370" 15’ 60 and 5

what do you notice about dividing a number by itself?

54 4 54 4
b Complete this pattem =53, 5— =5 =50 %— 5

¢ Complete this statement: Any number to the power of zero =

8 Write each caiculation as a single power.
34 x 385 810 16 x 32
Tge e 8 x g C Da g o e




1 Work out

Work out

a(5+7)x9=12 X 9 = ... .
b 8X(5-3)=8 X v, =

¢ 15X (12—=2) = e X e = e
d18+(11-2)=18 + ... e
e (2048)+2= b, —
2 Work from left to right to work out'the answers,
a3xX4+2= b9+3%x8= .
€ 18+7—5= i d9~7+11=.........
Work out
a Ix7+5=... e B
b3+7x5=3+. ... = e
c 40+20+5= e + 5 = .
d40+20+5=40 + ..o = e
4 Workout
af=_....... b 42+8=....
C42=T= i = e d Bx3=_.....
e d2+2= . S e, f 2x42= ...
g7+4=_ T h32+4=_ ...
5a3xVa9=_. ... = e
b3+4xVAG=__ ... = e, =
C VA9 Xx3-8=.. ... = e, = .
d2+/49-5x%x2= = =

Work out the calcul ;
inthe brack‘ets fist.

Always work out the
multiplication/division before
- the addition/sﬁu(bt{ag;ﬁgn,

Work out the in¢i¢es' bef c‘re :
muttiplication/division an
addition/subtraction. -




Calculating with negative numbers

[] 1 Workout
A 9+ =T e, b 7—-9 s
R s BT A =9+ =7 s
D 2 Work out For multiplying and dividing: same signs give a positive
T answer; different signs give a negative answer.
A -5X9 e b —20+—4
C T2 X =8 s d 16+—4 e,

Prime factors
D 3 Write each product using index notation (powers). TxTx 7=75

aT7TXTXTXEXEXEXEX2 =73 X 5+ X 2= ... Writeihyeﬁfé‘é

y numerical order 5
b3x11x11x M x 11 x11x13%x13 ... 2s, then5$ then?s;;*

C2X2X2X2XBXEXEXTXTX T il

[:| 4 :a Draw a factor tree for each number until you end up with just prime factors.
b Use index notation to write each number as the product of its prime factors.

H 660 P T 3 . T
i / : \ Choose an easy ii 76 iii 468
. / factor pair to start
‘with (660 = 66 *x10).

33 2,8 & |
// \ \ 2 and 5 are prime
R factors of 660.
e N
660 = 2--- X o X5 X

D 5 This is how James works out the HCF of 18 and 60.

?8 G G X 3 Circle each pair of common factors.
GO @ x 2 x Ox 5 ,
H C F [ 2 x 3 6/..—«- Muitiply the common factors together.

Work out the HCF of each pair of numbers.

the pnmefactor‘
a 32 and 40 b 45and 75 decomposition.




D 6 This is how Sam works out the LCM of 18 and 60.

@

——1 Circle one factor at a:timé from the:ﬁrst Vnu'r:ﬁber.
71 Ifit appears in the second number, cross it off.

Muitiply all the circled factors together.

Work out the LCM of each pair of numbers.
b 45 and 60

a 20and 32

Indices and priority of operations

[ ] 7 Write each calculation as a single power

a 23 X D8z Deveee Faviin = 2:.....___“__’__«
b 54X 56 = 5een F oenaes — 5

Write-each calculation as a single power.

a 35+32:3.f....— ..... = RBeeee S S BL S
S AETOEIND
R E pots

3 o4

BX2= 2X2X2X2X2X2X2

T

<! Circle any factors that are not crossed off from the second number 'Zﬁ!

Firstfindthe
prime factor
decomposition.

b (3= 3% X 32 X ... X i = Feees
b 13+ (=22 . i C 13— (2 i
negative x negative =
' [ ] 11 Copy and complete.
Do multiplication/division before =
a 2x5+6 b 7-3x2 c 42— 11 addition/subtraction. Do indices before
_ +6 —7- - 1 multiplication/division and addition/
T T T subtraction. Do brackets before
= T T indices, multiplication/division and
additioh/subtratjtion, ‘
f 52 -(9+7
d 27+% e (4+5)x7 o= )
= —(9+7)
=27 ... T x7 _ _




1 Re;ai Glenville recorded the temperature every four hours during one day.
—1.2°C, =3.7°C, =3.8°C, 4.3°C, 6.1°C, 2.2°C

a Find the median temperature.
b Estimate the mean temperature.
- ¢ Work out the range.

Probiem»sp}ying / Reasoning Here is the prime factor decomposition of a number.
........ LE2X P X ‘Start by working out2 x 3

‘The numberis less:than 100.
What is the number? Explain how you made your decision.

Reasoning The area of a square is 3° cm?.
What is the length of one side? 38 cm?
Write your answer as a power of 3.

Write each number as the product

. a Find the highest common factor of 18, 36 and 60. ofitsprime factors.”

16 =QX@%x 3,36 =0Dx2x@X3,60=2x2x%X... X o . HCF = ...
b Find the lowest common multiple of 6, 10 and 14.
6=2X310=2 X ..., 14 = ... X oo, LCM = i SUUT

¢ Joe has written two numbers as products of their prime factors: 25 x 3% and 24 x 3%,
Work out the highest common factor and lowest common multiple of the two numbers.

Work these out. Check your answers using a calculator.

+ 3

a%fT ............................................ D VT2 F 15 oo
52+8 d 28242242
53‘—4 ............................................ W ...................................... ssansassssssesyan

a Work out the prime factor decomposition of these numbers.
i 160 il 180  iii 240

b What is the HCF of 160, 180 and 240? .............cccnn.

¢ What is the LCM of 160, 180 and 2407 ............c.........




== 7 Write each of these as a product of primes.

a 153X X5 e e b eiiiibeeesasiesithessrperiiniivite
b 2‘4 X 143 X 72', .................. aressaaaisaeieess eeiben i i asaasaacacaiocssesenonsey First Wnte153 3
€ 103X 122X 25 oo s as(@x5p.
1 8 Evaluate these. Give each answer as a fraction in its simplest form.
10 x 5% b 15 x3* 20x5" 20 Ox@O_2 _ 0O
a5 36 C Fxm 52T 5 T OO

9 Use the formula s = ut + 3at? to work out the value of s when

aa=4,t=3andu=5
ba=6i=-5andu=2
10 Probiem-solving In these multiplication pyramids,

the number in a brick is the product of the two bricks below it.
Work out the missing entries. Write each answer in index form.

a b ,
..... X ... 2V X 79
..... Koeeee | e X 22XT7F 1L X
32 x5 3 x5 3*x%x5 2xX7 28X 7?2} ... X
32 x5 x3x5=3%x 56 2Zx7Px28  x7H =27 x70

11 Reasoning Use your answers from Q10 to help you complete these general rules.

a? X bY
aapquxClrxbs:a ..... Xb ..... b =g Xb .....
arxbs




1 The recommended temperature of a domestic refrigerator is 4°C.
The recommendedvtemperature of a domestic freezeris =18°C.

a Work out the difference in temperature.

b An industrial freezer should be 4°C colder than a domestic freezer
What is the temperature of an industrial freezer?

Write each of these numbers as a product of prime factors.

a 140 b 504

Write each calculation as a single power.

A TPXTE e, b 58X 5X5%
€ 10%+10°% i d (3%

Use your answers to Q2 to work out

a the HCF of 140 and 504 ......ccoovoriniiiiinceennn.

b the LCMof 140 and 504. ....ccooovveeee

Work out

8 7 +3X2 e b V16 .

C 2% e d 5X32

e V& + 19 i f V27

Work out

a 10— =3 b 5% -3

€ 20+ =2 i d (=5)7 e

€ 22X 52 e f 10~ (/8 X V25 oo,

7 Match each white card to the correct shaded card.

(Aer) [Be-e) [caxa] (Do) [Eam) [Fo)




1 Use the inverse function to find each missing input.

‘Afunctionisarule. The =

b function +3 adds 3 to a number.
The inverse functionis =3
because it reverses the effect.

- of the function +3. :

2— [+

An equation contains an unknown
number (a lefter) and an "=’ sign. =
To solve an equation means fo.
work out the unknown number,

3 Solve these equations.
I3

Balance the equation by In an equation, the expressions on
8 multiplying both sides by 4. both sides of the equals sign have

B the same value. You can visualise
Check by replacing tinthe  them on balanced scales.

equation with your solution. | t+3 | = | 8 !
Visualise the function : : —
=8y machines to decide S EREE TR
- which inverse to use. To stay balanced, do the same
: e operation {o both sides. :
T+3~ = 8—3
b x+5=19 Itei 31, I 13"1
D<__ ~)<:4 '<—~8 - o AN

This is called the balancing method.

4 a Write an equation for these six angles. H

. What do th |
b Solve your equation to find the vaiue of ¢. of : St;igﬁef‘i:g es

add up to?

5 Problem-solving / Modelling Tickets for 2 adults
and 5 children to a football match come to £54.
An adult ticket costs twice as much as a child ticket.
Work out the price of an adult ticket.

Use t to stand for the cost of a child ticket.
_child tickets adult tickets -

£54




1 Draw function machines to solve each equation.

.

a3x+5=17 b 2x-5=11
3c+5-5 =
3% =

X =

Check: 3 X ...

3 STEM Substitute the values given into each formula.
Then solve the equation to find the unknown value.

1
ay=mr+c¢ bs:ut+§atg

Findxwheny=17,m=38andc=-4. Workoutawhens=30,u=4and¢=3.

4 Solve the equation —2x + 9 = -3.

5 Modelling Koa says, ‘I think of a number, multiply it by 4 and add 5.
My answer is 49.’
a Write an equation to show Koa’s calculation. Use n for the number he thinks of.

b Solve your equation to work out Koa’s number.

6 Modelling Work out the sizes of the angles.

adx+2=14 ] b 5p—-1=34 c Z7+10=12

Worked
example

3

Work out the value
of the letter first.

What do you know about
the shaded angle?




1 Solve these equations.

adx-1=3x+2

r—1=2

4y - 3x —~1=3x —3x+ 2

T=1+1=2+1— |

X = .

c Br—4=4r+4

substitute z=Clinto

k they

d Bx =3(x + 2)

- Worked
o *e’xam?'e: ;

Egm

b 8x~=3=7x-1

Expand the' .
e 8(x—6)=2(x+6) brackets
first,.

2 Modelling Deepak says, ‘I think of a number, multiply it by 10 and subtract 6.
When | start again with the same number, double it and add 12, | get the same answer’

a Write an expression for each of Deepak’s calculations. .......... s and .............

b Write an equation to show that both calculations give the same answer ... i

¢ Solve your equation to find the number Deepak was thinking of.

3 Solve these equations.
a2x+5=4x-1

b 5y +4=2(y+5)

c 6(z+8)=8(z+5)

4 Problem-sclving / Reasoning Write an equation and solve it to find the size of each angle.

4x -8

vsiigion
What do you know
about the two angles?

3x + 12




1a-b=5 ,
a If a=7whatisthevalue of 82 ............
a and b are both positive integers. a is smaller than 10.

b List all the possible values of @ and b. A systematic approach will ensure

you list all the posstbie values
; , P _ : e.g. a=9.b=..
2 Problem-solving 2x + y = a multiple of 5. a=8b=.. .

a Find three possible values of z and y.

;b What do you not:ce about your va!ues of x and y?

3 Real /| Reasoning Write a formula for converting

a minutes (m) into seconds (8) ...............
b seconds (s) into minutes () oo
¢ hours (h) into minutes () .............. ‘
d minutes (m) into hours (h). ............ ot

4 Here is a regular hexagon.The length of one of the sides is x.

a Write down a formula for calculating the perimeter, P.
b Use the formula to calculate the perimeter when

i x=11 ix=07

¢ Work out the value of x when
i P=24 ii P=15

5 Real/ Problem-solving A cleaner works out how long (in hours) it will take him to clean a house
by multiplying the number of rooms by 0.5 and adding 1.

a How long will it take him to clean a house with 5 rooms?  ..........................

b Write a formula that connects the number of rooms in a house (r) with the number of hours it
will take to clean it (7). oovereiiiiiis
c If a house takes 8 hours to clean, how many rooms does ithave? .................coee.....




Solving equations
[ ] 1 Work out the value of each symbol,

b 3xO=15. e,
vV

C =2 i,

Solve these equations. Check each answer.

ap+a=17 b 21=12+¢

Solve these equations. Check each answer.
a 4d=20 b 3e=-21

Solve these equations.
abx—-3=7
52 = 10

| Add 3 to both sides.

——| Divide both sides by (.

Solve these equations.
a20-2x=8

20=2x + &

Subtract 8 from both sides.

....... = 2%

Use number facts and times tables :

Draw a bar rodel.

cr—-8=10 .
7
_L Draw a bar model.
_ 4d
c 0 22 :
+ =
b 3y+4=16 Worked
example
ERE
. 7 —
b 12-4x=4

More complex equations and working with formulae

D 6 Use the formula W= ax — d to find the value of awhen W=3,x =7 and d = 11.

D 7 Solve
'8 abx-2)=3x+2)
-g St—10=3x+6 ™ Expand the brackets,
....... - 10 =6 — ] Subtract .
............... = eveeerieeenn.. | from both sides.
X = vriiiininnnns

14

Substitute in the
numbers you
know, then solve
to work out the
value of a.

b 4x+3)=6(x+1)



D 8 Modelling

a Write an equation for these angles. ...............
b Solve to find n.

¢ Write down the size of the largest angle. ...............

.

D 9 Work out the lengths of the sides of this rectangle. 4+ 3
xom Strategy hint
) 27 cm
D 10 a i1metre=......... cm
ii 5 metres =.......... .G
iii 12 metres =........ e C
b Complete.

E[ 11 Problem solving Parth puts three sugar flowers on the top of each cupcake he makes.
He knows that he breaks 4 flowers each time he bakes.
Write down how many flowers he should buy to make
a 2cupcakes ...............
b 5cupcakes. ...............

¢ Which of these formulae should he use to work out the number of sugar flowers (s) he should
buy for ¢ cupcakes?

[s=3c+4] [s=3c+9] [s=4c+3] [s=7c|

15



1 Use the formula S = 180(n — 2) to-work out n when S'= 720.

2 Modelling Probi‘emsso,!ving The length of a rectangle is
twice its width.

a Skeichthe rectangle.
Label its'width-w.
Write an expression for the length
of the rectangle in terms of w.

b The perimeter-of the rectangle is 30 cm.
Work out the length and the width.

3 Modelling / Problem-solving Two Consecutwe mtegers add to make 165.

What are these two numbers? : press‘ on for each
First number = n, second number = 1 + 1 - ntegers. Then add An integer is a
’ your expressnons together. whole number.
n+n+1=2n+1 Two consecutive
/' The two integers add to make 165. integers come one
2n + 1 =165 - Write this as an equation, , after the otheron a
e number line.
Solve your equation to find the 4'and 5 are
value of n (the first number). consecutive numbers.
Write down the two integers. So are 976 and 977.

4 Modelling / Problem-solving The sum of three consecutive integers is 78.

What are the three integers? Three consecutive integers come

one after the other on a number line. -
Three consecutive integers:n, n+ 1, n+2.




5 Real / Modelling Madison and Mason are twins. They have a cat called Humpty.
The twins are ¢ years old and are 11 years older than Humpty.

a Thetotal age of all three is 34.
Write an expression for their total age. ...............

b Write an equation and solve it to find ¢.

- ¢ How old is Humpty?............... Humpty's age is ¢ = 11.

v

6 Modelling Audreyis4 years younger than her husband.
Their total-age is 1 54.
What are their ages?

7 The sumof two numbers is 18. Their difference is 4. Write two equations to
- What are the two numbers? represent the information
you have been given. -
eg. Try= .
‘ =y=..

8 | think of a number. 3 less than 4 times my number is equal to 1 more than 2 times my number.
What is the number | thought of ?

9 a= ';; +4and b= 2. Try different values of b.

- What is the largest value that ¢ could have?

17




1 Solve these equations.

azx-5=2 b 3x=27 c §=8
2 Solve these equations.
a 2x+4=10 b f—azz ¢ 2x+3)=22 ]

3 Work out the size of each angle in this triangle.

4 Use the formula A = %bk + 2h? to work out the value of b when 2= 10 and A = 410.

5 Solvethe equation 4(x + 1) = 2{x + 3).

6 These two rectangles have the same area. x+1 x+6
Work out the value of x.

7T 2x—y=7
If x and y are both positive integers, give three possible pairs of values for x and y.

8 Write a formula for converting someone’s age in years (y) into their age in months (m).




Write an expression for each perimeter. Write your answer in its simplest form.

a . ( b
| Ixz 4 20 - ¢*
=
222 + By?
B
«3p2 +4¢2
a Add together any two of the expressions linked by lines. 3w+ 202 52 f

b Repeat part a in as many different ways as you can.

¢ ‘Add all three expressions together. APy ——{ 22+ 2%~ 3x
Expandthe
“brackets. Multiply

Expand and simplify ’ et
a 5(x+3)+2x-7) b 3(a+2)-2(q+5) | Pracketby—2.

= 5% + ...+ 2% — ... | Expand the brackets. | = 30 +.......— 2@ — ...
= 7% + oo T Collectliketerms. | & T Collect like terms.
¢ 3(y-3)+2(y+5) d 5(c+1)-2(c-3) e 4(h-1)-3(h+2)
y+4

a Write an expression for the area of the larger rectangle.

. . 2 3
b Write an expression for the area of the smaller rectangle. y-3
¢ Write an expression for the shaded area.
Reasoning The = and = signs are missing from these statemenits. An equation has an equals
Write the correct sign for each one to show whether it is an equation (=) sign. Itis true for
or an identity. particular values.

For example, 3x +2 =14 is
a 3x+2x...... 5x b2x+3..... 5 only true for x = 4.

The identity symbol (=)
c3xaxaxa. ... 3ad d4p?....... 4p X 2 shows that two expressions
e 7d-3......... 4d+3d-2-1 f 2xrxr+3xr..... 2r2 + 3r are always equivalent.

For'example, )

x+2x +4=3x+4,

a Reasoning Show that 23 + 2% = 24, Work out the value of both sides.
b Is x® + 2% = x* true for all values of x? Explain your answer.




Write a rule to explain what you do to indices when you
multiply powers of the same variable.

Avariable is a letter that

¢ Complete represents a number:

47 A XA XA X 4r><4><4'>'<4_.4....
= = .

H 7 = A5 = — e — —
i 474 =75 A XA XA XA X
v o X XX IXEXEXRIXEXE
xX=1"= 43 IXEXLXEXE *

d Write a rule to explain what you do to indices when you divide powers of the same variable.

e Simplify i (32°...cccvvirinnnn. peeieree T (438 i LR (XD

f Write a rule to explain what you do to indices when'you raise a power of a variable to another
power, as in Q1e iii.

pixpl=pt>T=po

Simplify

Simplify
20x°
452

4 Problem-solving This is part of Sarah’s classwork. Her pen has leaked ink onto her page.

- Syt+ey g ,
Rewrite Sarah’s answers in full.
a b
_ Worked
 example
5 Simplify %%@-
a (5y22.o. P L N :El




1 Write down the common factors of

a Gand4p )

Factors of 6: 1, 2, 3, €

Factors of 4p: 1, 2, 4, p, 2p, 4p
Common factors of 6 and 4p: 1, 2
¢ 9and 12t

2 Write down the' HCF of

b 6xand 10

Complete these factorisations.
abr+15="5(...4+ 3)— |

b M4x+7="7(...+...)

T

CBx-9=3(...—...)

f 25x-5=..(5x~-..) g 4x +12
4 Factorise each expression.

aS5x+20. b 3x-12

€ 200—10. ..o d 5x-25

€ 12+ 6% el f 9-36x

6 Factorise completely.

d 10x-15=5(....—....)

in how many different ways can the expression 6x + 12 be factorised?

A dx+6 . b Ot+12.
C 16 +32 i, d20d-5. i
€ 8—-4w. i, f 8+18% i
g 1209 +40 ... h 44 +22y ...

7 Factorise completely.
aba+26+8.... .

b 20+30p+15¢ ...
cab+3a+9a. .o,

Expanding removes brackets from

an expression. Factorising inserts

brackets into an expression.
expand -

6a+3) = 6a+18

, , factorise
To factorise 6a + 18, write the
common factor of its terms, 6,
outside the brackets. This is cailed
‘taking out the common factor’.

e 18x+6=..03x + ..)

h 27-9% ...
Worked
Check your example
factorisation
by expanding
the brackets. E E-‘

To factorise completely,
write the highest common
factor outside the brackets.




1 Expand

a x(x?+3x)= 2% + .. e i

B 253552 = 3Y) e.eeeeirereirrerrenenns e — | zy@y)zym_yu

C 3422+ 20+ 5) i

2 Expand and simplify

a 3(x +2y) + 2(2x +3) b 2a(a?-5) + 4a(3 + @)

3 Write the highest common factor of each pair.
a yrand g e, b a®and @....c........
¢ 12¢5and 82%....ooe... d ab?and @%...............

4 Factorise

a 1242 +8x— T b 25x°-10x
4%(3% + 2)
Check: ’ ,
4x(3x + 2) = 122°% + 8x

¢ 21x — 14x? d 24y + 18y2 e 20y° + 12y°

5 Problem-solving / Reasoning

a Show that each of these statements is an identity.
i 20°+ 423 (x+ 1) = 24332 + 2)

il Sy(y® +2y)-2y(y* +2y) =25y + 3) + y°

b Work out the missing numbers in this identity,
....... pPP-2)-pp*—.... ) =EpP*-2)+3p

First expand the two brackets.

Then collect like terms.

S0

To factorise an‘expression
completely, take out the
highest common factor
(HCF) of its terms.

Wdrkéd :
example

myE

Expand the left-hand side and
rewrite it as the right-hand side.




a 2q+5r Alinear expression xs one where the hxghest

=2 X7 +5 X _2 power is 1. For example, 3z + 2and 2p— ¢
N are linear expressions. 322 + 2 is not aii
B e linear expression. o

b 3(p+6 y+qg+r ¢ 4(q-r)—-6p

2 Substitute m =2, n =3 and p = -5 into

- a m(3m + 4n) b n3(m + p? . ¢ 3m(8+n)+n?
3 Solve
a S5(p+7)=23+2(4p+3) bekéd '
5p+ 35 =23+8p+6 /<  example

5p + 35 = 8p + 29

Szmﬂ _yfy an fthen solve

b6(2q—3)=26-4(c}—9) ¢ 3(5m—4)=6m+7-4(1-m)

4 Problem-solving In this diagram the shaded shapes have the same area.

6

2x -5 Write an expression for
the area of each shape.

x+7 19

Work out the value of x.

5 Problem-solving A photograph is printed in the centre of a piece of paper Strategy hint
measuring 7cm by (x + 8)cm. The photograph measures 5cm by (x + 6)cm.
The area of the border around the photograph is 50 cm?.

a Work out the value of z.

b Work out the dimensions of the paper and of the photograph.

 Tick each box as your - L

conf dence in. thlS
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Simplifying and substituting into expressions

Complete How maﬁy 2% are thé’rej, a,i:t(?Qé’iher?t

More simplifying I
(] 3 sy L

apixpso.

3 5
PPRPP=pXpXPpXPpXpXpXpXp

,5
FXEXFRXP XD
L BREXE

pepi=

axe=[]

e

——
Xp

)% (o % p)

—
R () SO W2 = (o X p) X (p




[ ] & Simplify

¢ 3f x g

20a’®

d

Complete
a (4a2=4a°> x 4a° = ... o

b 26 =.

Expanding and factorising
[ ] 8 a Whatis the highest common factor (HCF) of 2 and 67 ...............

b Complete the factorisation: Find the HCF first
2a+6= ... (...... +o )
The HCF is outside
[ ] 9 Complete the factorisation: the bracket
3a+15=....... A + . )

25




[ ] 10 Use the grid method to expand these.

a g +0) i e b k¥k~2) .
q c ¢xg=q

9% ¢° ¢xe=0]

¢ n25n +4) ... d 3A(1 ~2R) e

1 —2h

373

Show that this identity is-true.
5p° + 3p¥(3p-2) = Tp?(2p— 1)+ p?

LHS = 5p° + 3p*(3p — 2)~—___ = 7p*2p — 1) + p?
S dthebrac ‘ ...............

Factorise completely
Look at the numbers. What is the

a 2x>+6x° ... s

highest common factor?
b 151210y oo Look at the variables. Is there a
) letter that appears:in every term?
C B8P?F+ 20D i If yes, what is its lowest power?
d 207 —50r2 o
e 18a% =274 ..o
f 1422+ 18bC oo

Solving equations
[ ] 13 Solve Strategy hint
abx+7)=15-9(1-2x)

b 2(4x-3) =52 - 3(x + 1)

¢ 3(x+5)=8x+14-3(2x - 1)

d 4(5 + 3x) = 7x + 5 2(3 - 4x)
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— 1 STEM/ Modelling You can use this formula to find displacement (distance travelled), s:

s=ut +3ar

where s = displacement (metres), u = initial velocity (metres per second, m/s)
¢t = time (seconds) and a = acceleration (metres per second per second, m/s?).

Work out the displacement, s, when
au=10,a=2andt=5 b u=45a=-10andt=8

2 Reasoning Here are an equilateral triangle and a square.

a Write an expression using brackets for the perimeter of

i thetriangle.....c............ seatzeeeraeterengeeantnnn e
il e SQUATE. it ieiviien oo, e 20° + 3ab — 4b? 4b2 — ab — 3a?

b Write an expression, in its simplest form, for the difference
between the perimeters of the two shapes when
i the perimeter of the triangle is greater than the perimeter of the square

ii the perimeter of the square is greater than the perimeter of the triangle.

¢ Explain what you notice about your two answers to part b.

3 Factorise completely  Worked
@ 1203+ 1522+ 212 oo example
b 10a%— 15ab + 250 .......ooooooeeeoeeee, e, Oft A0
€ 1822225 + 3623 2% — A5 YPZ5 oo - s
=]

4 Problem-solving Both of these expressions have been factorised completely.
Work out the missing terms.

a 10pg +20p° —............... PP, =5 e, 2g+4........... -3pg)
b6......... y+ 1522 =27 i, Y=3 YyRx +5-Tx o )
5 Find the value of each expression when a = 3,5 =-5and ¢ = 4. ﬁ
A (A= C)2 =B e, 1 4
D V% F % e In part b, work out the
' value using a and ¢ before
c be—2a taking the square roct.
LT TSSOSO PSR PA FSOIOOO

Find the value of each expression when x = % andy = %

a x?-y?= (_%)2 - (1)2 b 22% (4)=

ols

2
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7 Problem-solving / Reasoning The diagram shows a parallelogram ABCD.
A B

of two angles

parallelogram? .

D C

a Write-an expression for the size of
i angle ABC....cooievne N w1 angle BCD. o] NUSTORRN
b Write an equation using the fact that angle BCD = 4(3x + 2) and your answer to parta i.

¢ Solve your equation to find the value of .

d Work out the sizes of the angles in the parallelogram.
Explain how to check your answers are correct.

8 Problem-solving In this spider diagram, the six expressions are all equal to the expression
in the middle. Complete the spider diagram.

27X 83X 228

9 Problem-solving

a Match each expression in the first row (labelled A to G) to the correct simplified expression in
the second row (labelled 1 to 8).

xP xP Xx° xP (x”)9
WXL () xan | P X (29)7 X9 X 1 I @9y x

P+ qr g1 p+g+r p+q-1 pr-q pq+r p-q-r p-qr
X X! X X X X X X

b There is one simplified expression left over.
Write the expression that goes with this simplified expression. ...............




Expand and simplify
a x2(bx+2)+2xB8x +7)

Which of these are identities?
adp+3p+6-5=Tp+1
bg+tg+5=2+5¢g
C3Xr+4xr-2x7=7(r-2)

Factorise completely

8 B2+ 18% oot b 25y —18y2+ 100°% oo

i
B i, c (rf)s
0 (r*)
a3 X a?
g ——— f (n2)
b 32212+ f=4) oo
b 5y(2y -3x+ 1) —3y(y — 2)
b 12+ 16 ... R ¢ 15~10f

Find the value of each expressionwhenp=4,¢g=-3andr=7.

a 2(p+5)+4q

c 2r + pgr

Solve 4(x + 3) = 11 - 7(x - 8)

10 Simplify
a 5x° x 2x4

b 5(p-q)-(p+q)

d V@Fr




1 Work-out'the area of ‘each parallelogram.

10cm

Area of a parallelogram = bh

=10X5 = ... S

=bh

‘Area of a parallelogram
=k base Iength x perpendtcu!ar hexght :

v

The perpend;cuiar height is the helght
{measure,d,‘at right angles to the base.

2 Work out the missing measurement for this parallelogram.

AN

3 V,\E?orkfout the area of each triangle.
b

5cm

12cm

Area = %bh
1
2

4 Work out the missing measurement for this triangle.  Area
42 cm?

e

bh

80cm

Area of a triangle

- Make sure all the lengths
for each shape are‘in the

same units.

12cm

isosceles. Work out the total area of cloth Sachita needs.

5 Problem-solving Sachita makes a flag from black and grey cloth. The three triangles are
40cm

Substitute the values
you know into the
formula for the area,
then solve the equation.

18cm

6 Work out the area of each trapezium.

a <_§__Cm_, b 8cm

6mm

14 cm

Area of a trapeziurn =

la+t)h




1 Calculate the total area of each shape.
7a b

2 Calculate the area of each shape.

o

3>

7cm iy : . 14mm
<> >
Tmm & 1mm
, 7mjrnI I?mm
6cm 8mm

3 Real Kasia wants someone 1o paint the side of her house.
It looks like this.

333323
" §°7%

4
3
* Split the wall into a
4

a What is the area of the side of her house? rectangle and a triangle.

Give your answer in square metres. m

A

10m >

Danilo charges $4.50 per square metre for painting.

b How much will Danilo charge for painting the side of the house?

4 Problem-solving Work out the shaded area of each shape.

a b A
20m

20m
1Gcm

riSm
4

20m

5 Real/ Problem-solving Three congruent trapeziums and two congruent parallelograms
are pressed out of a metal strip. What area of the metal strip is unused?

150mm

[ 7

25mm 20mm

c 4




1 Sketch a net for each cuboid.

a Anetis a 2D shape that
’ “losm folds to make a 3D solid.
§ 4.cm S e
L ; 2cm
6cm
[ lem
2cm 2cm
ccm ,
4ecm D cm
, Gcem
2cm
Llem
Dcm Dcm  For a sketch you should use a ruler
' and a pencil, but you don’t need to

nn

Clem measure the lengths accurately.

2 Look at these nets.

A B c
O

Which one folds tomake a acone....... b a square-based pyramid

3 Write down the number of faces, edges and vertices in this cuboid.

4 Problem-solving Look at this cuboid.
You can cut a cuboid into two equal parts.
Sketch the new 3D solids you would make if you cut it

a horizontally b vertically ¢ diagonally.

¢ acylinder?.......

3D solids hyayé; faces (flat
surfaces), edges (where

- two faces:meet) and

vertices (corners). A single

. 'Vertex

corner is called a vertex.

2cm

1cm

1cm



1 The diagrams show a cube and its net.
Work out the surface area of the cubé.

The surface

areaof a
3D shape
10.cm is the total
‘area of all
, its faces.
2 What is the surface area of each cube? R
a b a2mm by 2mmby2mm cube ¢ a cube with edge length 1cm
3 Work outthe surface area of each cuboid.
a .
, 2¢cm
st 3cm
Bem
Surface area
Area of top face = 6 X 3 = 18cm?
Area of front face = 6 X ... = ... cm?
Area of side face = ....... X = .. cm?
Sum of 3 faces = ... R e T = .. cm?
Total surface area = 2 X ... = cm?
4 Problem-solving A cube has a surface area of 96cm2
a Whatisthe area of @aCh faCET .....ooi e
b What is the length of 0ne dge? ......ooiiiiiii e
Real / Problem-solving Faroug wants to paint the outside of this metal container.
He cannot paint underneath the container. e
He has 4 cans of paint. Each can covers 20mz2. ::Z:nk;g
Will this be enough? Explain your answer. 25m

10m




' Problem-solving A cube has a surface area of 150cm2.

a What is the area of oneface? ................... e
b What is the length of one Side? cvoveiieeiniccieninieseec e,
¢ What is the volume of the cube? .........ccccein. e

. Calculate the volume of each cuboid.

a b

Izcm

<>
4cm

Volume = {wh
=6 X4 X2

a 0.25litres = ooveveen... cm
b semi=............... mi
[ litres = 5125¢cm®

1.5m

x1000 (

N 1000 cm?® Dcm3 %1:

3cm

1lire  0.25litre |

Real / Reasoning For a drive through Spain in the summer,
Greg buys a car-fridge with internal measurements 25cm by 20cm by 30cm.

a Work outthe capacity incm®. ..o

b Work out the capacity in fitres. ...
Greg estimates that he will be able to fit seven 2-litre bottles of water in the fridge.

¢ Explain why he might be wrong.

Problem-solving A 10cm by 10cm by 10cm cube
has a 5cm by 5¢m square hole cut right through it.
What is the volume of the remaining solid?

. The volume of a solid shape is the
~amount of 3D space it takes up.
‘The units of volume are cubic units
(e.g. mmd, o, ). £y

Volume of acuboid -
= length x width x height
=lwh

‘The capacity of a container
is how much it can hold: The -

X1000  units of capacity are cm?,

millilitres (mi) and litres ().
« 1 millilitre (mi) = 1cm?
=1 litre (1) = 1000 cm?®

5cm

What s the volume
of the piece cut out
of the cube?




- ’ o , measurmg Some of the. metnc umts
Heedias e I o e o {hat you aiready know fe :
E ~emm, cm, m, km (length)
-mm2 cm?, m2 kmz’, hectares {area)

Convert km to m and
then m? to hectares. -
Ahectare is 10 000 m2.

Compl se conversions. e
plete these conversions ‘Worked

a 8cm?=8 X 107 = 800 mm? : v"“;e’,‘,a’:“‘?’}e,
, =102 #1002 +10002 o
b 57500cm?=_............. m? ST ST T
€ oo cm? = 950 mm? mm? - cm? m? km?*
2 2 S N N
d... m? = 8.5km X102 x1007  X1000?
e 0.2m2=.......... cm?
f 4500m2=.............. km?

5 Problem-solving The base of a swimming pool is to be tiled using-small square tiles of side
length 2cm.
The base is a 12m by 4m rectangle. How many tiles are needed?

6 Complete these conversions. +10° =100°
N

a 12cmiP=_........ mm?® b o cm?® = 66 mm? s P me
€ 1.75m*= cm? s m? = 125000cm? T B
x10% %100

Problem-solving A toy manufacturer needs to ship {transport) 100000 toys from China to the USA.
Each toy is in a box measuring 25¢cm x 25cm x 10cm, and the shipping containers measure
12m x25m x 2.5m. ,

How many containers does the company need to transport all 100000 toys at once?




1 Draw the plan, the front elevation and the side elevation of the solid.

The plan is the view
e ~ from above the object. -
abel the lengths. The front elevation is.
— = the view of the front of
the object.
The side elevation is'
L “the view of the side of
Side the object.
- Plan’

2cm

3emi

- <|—Side

: an; '

2 These solids, drawn on an isometric grid, are made from centimetre square cubes.
Draw the plan, the front elevation and the side elevation of each solid.

» ®, ° » ° L] ] o

a* AN, 0L b

3 Problem-solving Here are the plan, front and side elevations of an irregular 3D solid.
If you have them, use cubes to make the solid.
Then draw it on the isometric grid below.

. ° ° . ° ° M Plan Front Side
° ° s ® ® ° °

° ° ® Iy ° ® s
° ° s ° ® ° °

° ) ° ° ° . .
° ° » ® ° ° °

® ° . ° - ° °
° ° ° ° ® ° °

) ® . " ° ° °
) ® . ° ® ° °

. ° ° ° . ° °
° ° . .. ° ° °

® ° ° . ° ° .
* L » L3 ® ° °

° . . ° . ° B
. ® o ° ° . °

° . ° ® ° ° o




1 Problem-solving A medicine bottle says, ‘Take three
5ml spoonfuls three times per day.’ The bottle contains 0.2 litres.
Ranjeev has to take the medicine for 5 days.
Is there enough medicine in the bottle? Explain your answer,

2 lanis using his calculator to solve some problems.
Which value, A, B or C, should he enter for each measure?

a S5m5cm (in metres) A 55 B 5.05 C 5.005 :
b 444ml (in litres) A 4.44 B 0.444 C 0.0444
¢ 3kg 30g (in grams) A 33000 B 30030 C 3030 ; ,
- o , , o For part d, use
d 2tonnes 2kg (intonnes) A 2.2 B 2.02 C 2.002 1 tonne () = 1000kg
e 1 litre 100m/ (in cm?) A 1100 B 11 C 0.0011 N
3 Work out the volume of this shape. 20m

4cm

4 Problem-solving The diagram shows the dimensions
of a small box in the shape of a cube.
A large box has dimensions 50cm by 40cm by 10cm. L
How many small boxes will fit into the large box? <5cm> “5cm

Problem-solving A cuboid has a height of 7cm and a width of 9cm. Its volume is 661.5cm?.
Work out the surface area of the cuboid. Use the volume to work out
the length of the cuboid first.

Problem-solving The white triangle has an

area of 1.5m2 15m2
The area of the purple triangle is % smaller
than the area of the white triangle.

Work out the height of the purple triangle.




Area of shapes
D 1 Use the formula
area of atriangle = 7~ x base length x perpendicular height

to work out the area Of each triangle. The base !ength and the perpendicular height must
a b _beat right angles {90”) to-each other.

Forparta area—‘—xbxh"—xtlx:i 2%3= sz

15mm

18mm >

Emagme making the
_parallelogramintoa
ctangi by moving part of
. the shape to the other Side

Nl

: ; > ~ 6cm '
Area of rectangle = [ X w =
Area of triangle = % x b x
Area of shape = area of rectangle + area of triangle = + = m?
D 4 Calculate the area of the trapezium Worked
example
7em Area = —;—(a + bh
=l o+ )x E‘] "':EF-E
2 .....................
1
==X X
13cm e
= cm?

Working with 3D solids

D 5 Which of these nets will fold to make a triangular prism?

You could draw
the shapes and cut
themout. Try to
fold each oneinto
a triangular prism.

a b c

38




: D & Compilete the table to find the surface area of the cuboid.

Top 5 X 2 =10em?
Bottom a6t
Front 5% 3=15cm?
Back 5cm
Left 2 X3 =¢06cm?
- Right

Total surface area '

[ ] 7 Calculate the volume of the cuboid in Q6.

Volume = { X w X h
=2x .. X o
T i Cms

8 Draw the plan and the front and side elevations of the triangular prism. Scm
[ 2¢cm

Measures of area and volume

[ ] 9 a Work out the area of the rectangle in m2, 12m

X 10000 ( { { { " 10000
*em? 10000 20000 30000 J
D 10 Complete these conversions.
ai 8cm*=_ mm3 i cm?® = 22500mm?
bi 003m*=__ cm? W m? = 6.5 million cm?
e 12 3 []s
. gem v o Ty
X j
T S Sy M
mm > [] S S &

[ ] 11 Acube has a surface area of 54cm2.

a Find the length of each side of the cube.

How many faces does
a cube have? What is
the area of each face?

b Work out the volume of the cube.

39




40

3 Problem-solving This parallelogram and this trapezium

4 Work out the shaded area of each shape.

5 Reasoning Look at this cuboid.

1 The volume of water in-a swimming pool in the shape of a cuboid is 120m?. The pool is 15m long

and 5m wide. The water comes to 12cm from the top of the pool.

a Calculate the depth of water in the pool.
Volume = base X height X width  12em

h

15m
b How much more water is required to fill the pool to 2cm from the top?

2 Problem-solving The diagram shows a badge in the
shape of a right-angled triangle.
What percentage of the badge is white?
Write your-answer to the nearest whole number.

Percentage of white =

Worked
example.

<~Zcm+<-20m+<—2 cm>

'Mﬁ&
-area of triangle

éoo

Work out the areas of the tnangle and the parailetogram

have the same area.
What is the perpendicular height of the trapezium?

<«35mm->

a

8cm

a Calculate the volume of the cuboid. ...
b Calculate the surface area of the cuboid.

<“«—4.5cm—>»

10cm

65mm >

Worked
= examp!e -

¢ How can four of these cuboids be put together to
make a cuboid with the smallest surface area?

4cm




6 A cube has a volume of 27cm3. The cubeis cut into three
equal cuboids.
What is the surface area of one of the cuboids?

a [em b

10cm

\

7 Calculate the volume of each solid.
|

|

3cm
153353

First calculate any
‘missing lengths.

Then divide the

shape into cuboids
20cm and work out the
volume of each
cuboid separately.

17¢m
8ecm

8 Calculate the surface area of this triangular prism.
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1 Work out the area of this shape.

2 Foreach shape work out i the volume ii the surface aréa.

a — b

16cm 1em

3 Work out the area of each shape.
a b

10cm

3cm 6cm

4 The diagram shows a cuboid.

a Draw the cuboid on the isometric grid. 3em

On the square grid, draw

b the plan of the cuboid 4cm
¢ the front elevation of the cuboid 2em
d _ the side ‘eievation of the cuboid.
5 Complete these conversions.
ar72mP=_ . cm® b o, cm® = 9800 mm?

6 The diagram shows.a shape made up of cuboids. Work out

a the volume

b the surface area.

8cm

L] ° ® -]

[} ® L ] ]
-] o L] L ]

® ® -] ®
@ o L] [ ]

® ® 2 -]
2 2 K ] ®

o o o ®
® L ] -] L]

® [ ] L ] L ]
o [ 2 ®

] [} 2 ]
o L ] ] ®

8 -] 2 ]
@ -] ® -]

[ ] K ] e k-]

C 630mI= .o, cm?®
2cm

Scm gcm
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o 2cm
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1 Real / Problem-solving This graph can be used to convert When o quammes are mr trect
approximately between pounds (Ib) and kilograms (kg). proportion - '
Conversion graph for pourids and kilograms 2 plotting them as agrapt h g;vgg a

i o ) stralght line through the origin (0, 0)

‘when one quantity is zero, the

other quantsty is also zero

Kilograms

Pournds

a Are pounds and kilograms in direct proportion?............
b Complete: 35 pounds = .............. kilograms
¢ Complete: 4 kilograms ~ .............. . pounds

Phone charges
2 Real A phone company charges a monthly fee for 25 ; oy

line rental and an amount per minute for phone calls.
This graph shows the costs.

a Are the call time and the total cost in direct proportion?
Explain your answer.

N
[wo]
L

Total cost (£)

b Shaun spent 50 minutes on the phone in
March. How much was his March bill? ..............

¢ In April Shaun’s bill was £17.80. e R
How long had he been on the phone? .............. 0 10 20 30 40 50 60

d What is Shaun’s monthly charge for line rental? ............... Time (minutes)

3 STEM In a science experiment, the volume of
a gas was measured at different temperatures.
The table shows some of the results.

Temperature (°C) | 0 25 | 50 | 75 | 100
Volume (c) 114 | 124 | 134 | 144 | 154

a Plot a line graph for these values.

b Are temperature and the volume of the gas
in direct proportion? Explain your answer.

4 Real Are these in direct proportion? Write yes or no.

a US dollars ($) and pounds (£) ...............

b The weight of a person and their age, from 0 to 20 years............. Strategy hint
¢ Cost and hours worked by a plumber who charges a call-out fee ...............
d Pints and litres ...............




Monday éf each month m 20@3

' Si)ya‘,rej prices on the fiyrst Monday of each month in 2013

Y

~ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
a Describe the overall trend in the share pnce
during 2013.

Lme graphs can

lpyou denttfy trends m the ,
i ,

change, lgnonng the mdxvadua( ups and downs :

b What was the difference in share price between January and,Dedembeﬁ'

‘¢ In which month did the price reach a minimum before increasing again?

d Carla bought 120 shares at the beginning of March and sold them
- at the beginning of November. What was her profit?

Finance The graph shows

Postage charges

the cost of sending a medium
sized package by first class post.

a How much does a parcel

weighing 7 kg cost to post?

b How much does a parcel

‘weighing 10kg cost to post?

¢ Helen paid £33.40 to post

- her parcel. How heavy was it? 0

T >
5 10 15 20
Weight (kg)

The profit is the selling price
‘minus the buying price.

The open circles

~ show that the
. lower vaiue of

each graph line
is notinciuded
in the interval.




1 Sam walks from his house to Will's-house. On his way home he stops at a shop.

The distance-time graph shows his journey there and back.
Sam’s journey

1000

900
800

700

600"
500

Distance (m)

/
400+
/

300+

\

100

h\

/ '

0

T

N

0

a How far away does Will live from Sam?...........

10 20

30

40 50

Time (minutes)

60

b How long does Sam stay at Will's house? ...............

¢ How long does Sam spend at the shop on his way home? ......... s
d How long does it take Sam to get from his house fo Will's house? ....

e How long does it take Sam to get from Will's house to the shop? ...............

2 Lisa is driving from Manchester to London for a meeting.
She records her distance from home every half hour.
Time 9.30am | 10am |10.30am | 11am | 11.30am | 12pm | 12.30pm | 1pm | 1.30pm
Distance
from home 0 30 60 95 130 130 165 190 | 200
{miles)

a Show this information on a graph.
b When did Lisa stop for a break?

¢ Lisa spent most of the journey on
the motorway before arriving at the

outskirts of London. At what time

doyou think Lisa arrived at the
outskirts of London?

d Calculate Lisa's average
speed between

i 9.30am and 11.30am

ii 1pm and 1.30pm.

Compound measures combine
measures of two different quantities.
Speed is a measure of distance travelled
and time taken. It can be measured in
metres per second {m/s), kilometres per
hour (km/h) or miles per hour {mph).

You can calculate average
speed if you know the distance
and the time.

- distance =D

Speed = ime orS T
" Worked
. example




1 Finance / Modelling The graph shows the value of a motorbike.

a Estimatethe value:of the motorbike when it is 3 years old.
b Between which two years did the value change the most?
¢ Between whichtwo years did the value change the least?
d When is the motorbike worth 50% of its original value?

e Wil the value of the motorbike ever reach zero?

2 Water is poured into this container at a steady rate.

a Which fills faster; the wider parts or the narrow part?

b Circle the graph which shows how the depth of
water in this container changes over time.

Depth

3 The five containers below are filled with water.
a Match each container to its graph (one has no graph).

i i iii v

A rate of change graph shows how
“a quantity changes over time..
) Value of motorbike
12 P e

—
<O
}‘

o]

Value (£1000’s)
NN »

"2 4 6 & 10 12
Yearafter purchase

Depth

Time Time

For a linear relationship the points on
a graph form a straight line.

When the points are not in & straight
line, the relationship is non-linear.

v Is the rate of water
flow changing all
the time?

Is it getting slower
or faster?

] 8 3 3

k] ® ® =

= 3 3 2

A

5} kS k> k]

£ £ £ £

g B g §

=] > 0O >»> 0 > [a] >

Time Time Time Time
1 2 3 4

b Sketch a graph for the container that has no graph.




1 Real The graph shows the price of petrol. ’ Price of petrol per litre

a What is unusual about the vertical scale on
the graph?

1324

b Use the values in the table to draw a graph witha
vertical scale of 10p, 20p, ...

Price (pance)

Cost
1p
1.2p
1.5p
2.2p
3.3p
. Eip
7.3p
. ¢ Describethe trend in the price of petrol between 1900 and 2000. 28p
47p
88p
2 Finance These two graphs show the same figures for average
house prices in England. A Average house price in England B Average house price in England
a Ant says, ‘House prices QQQQ e ‘ & 0 -
increased rapidly @® © a® &
between 2006 and é & 82 4
2010 Which graphis & & 2 QQQQ
he using?.............. 20 o 2V &7
_g QQQ g QQ
b His estate agent says, o T G
. : IR & &
House prices have 8 o 8P
, g q/Q/ S o N o
almost been constant.” & & RISy
- Which graph is v S o
She USlng? ............... "l,QQ rI,Q {LQ (}9 PDQ {LQ (.LQ Q,Q Q,Q

. ¢ What is the actual
increase in the average
house price between 2006 and 20137?

Q he Ice




Direct proportion 22333>
1 Real Circle the graphs which show Which graphs show a straight line through the origin?
direct proportion.

a b ¢ d e
] 5
= 3 e 5 5
S K £ 5 %
s : g 3 g
a &1 S 2 4
' > 4 — £ — s 3>
" Pounds (£) ' Time " Hours lDalys overdrawn Time
D 2 The graph shows the conversion between pounds (£) Conve!:ion getween
~ and euros (€). 20 AP S BT S
a When Dave is holidaying in France, he spends €6 - -
in a shop. How much is this in pounds?.............. ‘fg o A
b Dave spends €12 on a meal. R g L %
How much is this in pounds? ............... . Worked | LA
) ,g;{;amp]g :
¢ When Dave returns from holiday, he Sy 5 ; ; >
changes his euros back into pounds E h E 5 10 15
at the bank. He gets £12. How many B Pounds (£)
euros did he change? ............... E
Distance—time graphs sl
D ‘3 lan travelled by car to visit his sister in hospital. £ S0y
He left home at 1 pm. g 40
He drove 60km in 45 minutes. ‘§ a0
He stayed at the hospital for 1 hour 30 minutes and 20 _—
then drove directly home, arriving home at 4.15 pm. e
, . ) . 1pm 2pm 3pm 4pm 5pm
a Draw-a distance-time graph to show lan's journey. Time
b Give your graph a title.
The Bradshaws travel home after a stay with relatives. Iﬁ
a How many times did they stop during the journey? ............. 180°%
b How many miles does one small square on the 160
vertical axis represent? ............... 1404\
¢ What'is the total distance from their relatives to home? 'g 120
T
. 8 100
d How many minutes does one small square on the =
horizontal axis represent? ............... ‘5'5 80

e What is the total time to travel home? .............. 60
f In which section were they travelling fastest? ...............

40
g Work out the average speed in miles per hour :
using the formula 209
‘ _ total distance in miles '
average speed = — = e 0
total time in hours Q,b@
S

48




Real-life graphs

Average cost of fish and.chips in UK

500 A
D 5 Finance The graph shows the average cost of fish and chips 450
in the UK since 1950. o
, 400 -
a How much does one square on the vertical 250
axis represent?.............. .
; ~3.00
b What was the average cost of fish and chips in «@
. ‘ 0250
i 1970, i 20007 .............. 8>
¢ Inwhich year was the average cost of fish and chips 83p7?......... 200
150
The graphs show the power output of four different wind turbines 00
as the wind speed increases. 050
Match each description to the correct graph. 0 =} : —>
\Qé) ' '\(S\Q '\Q‘cbc \Q?QQ/ QQ’Q ,Q\Q

a Turbine As power output increases steadily. .......... .

b Turbine B’s power output increases steadily at wind speeds
up.to 30mph. At wind speeds over 30 mph the increase is steady 1 |

but more rapid. ............. ..

¢ Turbine C produces a little power to start with but gradually
increases power output. ......... S

d Turbine D produces a little power to start with, gradually
increases power output until wind speeds reach 50 mph, then
power output remains constant. ...............

UK from 17 December 2013 to 31 January 2014.

A Average price of petrol (per litre)

" Finance These two graphs show the same figures for the average price of unleaded petral in the

B Average price of petrol (per litre)

130.4 foom e e 140 A - - . ; -
130,24 o 1204 I s
= 130.04- 7" ! : :
8 12084 i = 100 ‘
é 1296 e 801 :
3 12944 g B0
- 129.2 4 o 404
& 1990 e - :
128.8 T T T 1 ¥ T T T > e 204 E
(o} <O o] N\ Q QO O AN Q> O 0 - H 3o
) ) @ S’b S’b Sb \J{b ARG 5’0 T T T T T T T
<\Q q()/() q,}o ST ETNTET QTR FEFEFT L F S FF
SO 20 S SR NS I R I

Date

a The Environment Agency reports, ‘Petrol prices are almost constant'.

Which graph are they using? ...............

Source: DECC

b Alorry driver says, ‘Petrol prices fell at the end of December, rose after the beginning of the

year and then decreased.” Which graph is he using? ...............

¢ What was the actual decrease in petrol price between 13 January and 27 January 20147

d Work out the percentage decrease in the price of petrol between

23 December 2013 and 27 January 2014.

actual decrease 100

decrease = 5=
Percentage original amount
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1 Modelling The graph shows the average rainfail and maximum temperature in Manchester.

a On average, which month is pme Manchester climate 56
i the warmest.............. . 22 ;
ii thedriest?............... YT NS U S -

; i ; S 16 80 &
Kerry is planning a trip to Manchester. = 1a- é
She is considering going in either April 3 12 60 =

g (o]
or October. 5 10 g

; g 8- 40 3
b ‘Use the graph to work.out s 6
T F oy - 20
the temperature in 5
i April........... ii October. ............ 0 -0

. P P @ Y Y e O P P
¢ Use the graph to work out the rainfall in R &

i April..o...... 1 October. ............ mem Rainfall (mm) - Tomperature

d In'which month'should Kerry go to Manchester?..............

[ 2 A motorsport driver travelled approximately 312.5 miles:in 2% hours.
Calculate hi’s::average speed in miles per hour.

Mbdefﬁng Dev travelled from Manchester to Edinburgh for a meeting, a distance of 210 miles.
His average speed on the way there was 60 mph and on the way back it was 70 mph
Dev’s meeting lasted 2 hours. v g

a Draw a distance-time graph to show this information.

b Calculate Dev’s average travelling speed for
the journey.

Work out the average speed of each of these journeys. '

a A plane travels 216 miles from London to Paris
in"1 hour 15 minutes.

b A tortoise walks 348 metres in 1 hour 40 minutes.

5 Real The graph shows the volumes of petrol and diesel
delivered in the UK between 1970 and 2012. ~ Volume of motor fuel delivered in the UK

2
[$) I -]

a Approximately how many litres of diesel
were delivered in the UK in

i 1970 ., ii 20107 ...

b Describe the trend in the amount of diesel
delivered in the UK since 1970.

- NN W
O OO O
Volume (million litres)

—_

¢ Describe the trend in the amount of petrol |- -
delivered in the UK since 1970. 1970 1976 1982 1988 1994 2000 2006 2012

Year Source: DECC

d On the whole, is more or less motor fuel being delivered in the UK? Explain your answer.
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6 Modelling The Waltons are planning a city holiday and are choosing between Rome and New York.

Rome climate New York climate
‘_;28
9 261 et )£
g E
,,,, %
{=
‘T
B @
12- £ 0 38 T E LR S ° OJ&* P 3¢ S O 2R S o0
PN RN P e 00 P NN SN R AL SR
Month Month
H Rainfall (mm) --~- Temperature (°C) B Rainfall (nm) -+-* Temperature (°C)
a What is the temperature in August in
i Rome....c........ it New York?.........
b What is the rainfall in January in
i Rome........ ii. New York?............
¢ Explain what feature of these graphs makes it difficult to compare the weather in Rome and
New York.
d Mrs Walton says, ‘The graphs show that New York is always warmer and wetter than Rome.’
Is she correct? Explain your answer.
7 Real These graphs show the numbers of people using a social media website per month.
A Social media website users B Social media website users
_ Ao 1280 g R,
%1200 )
g E 840 - o
51000~ g 320
] g °]
£ Ny £ 1604
£ 800+ £
2 1 2
2 600 g 40
@D @
[ X N o3
5 5 207
E 2007 E
0 T T 1 T T T T T > 0 T T T | — T T T >
20042005 2006 2007 2008 2009 2010 20112012 2013 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Year Year

a Inthe Graph A, what does one square on the vertical axis represent? ...............
b Describe how the vertical scale changes on Graph B.

¢ In which year was the wébsite launched? ..............
d How many people used the website in
i 2005 ... it 20107 ..o
e Which graph was the most useful for answering each questioninpartd? .............
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1 Tara cycles to a shopping centre.

“Tara’s journey

On the way home she stops to buy lunch. g }3 f '
a How long was Tara at the % §, }% o : _\ B
shopping centre? ............... %g ,g‘“ W3 {/ N
b Which was the slowest part of g.@ i N <A
the journey? gl ettt e
9am 10am Atlam 12pm 13pm

Time
¢ What was her average speed from the
shopping centre to home?

2 The graphs show the races swum by four different swimmers.
Match each description to the correct graph.

a Swimmer A starts off fast and gradually slows down. ...........
b Swimmer B swims at & constant speed throughout the race. ...............
¢ Swimmer C starts off slowly and then gradually
increases speed. ............
d Swimmer D swims at a fast constant speed, and then at a slower
constantspeed.................

3 A plumber charges a call-out fee and then 4 | 5
an hourly rate. 130 | 185
Some of his charges are shown in the table.

a Draw a graph to show this information. Plot Time on the horizontal
axis and Cost on the vertical axis. Use suitable scales. -

b Whatis the plumber's call-out charge? ...............

¢ Whatis his hourly charge?...............

d Are time and cost in direct proportion? Explain.

4 Circle the graphs which show direct proportion.

a b c d

5 The graph shows the average annual salary T 40000 A
for a particular job over the last 50 years. £ 350004
. © 30000
a Estimate the average salary = 250007
i atpresent ii 20 years ago 2 200004
| atpresent........ il 20years ago ... £ T 000
iii 30 years ago. ............... g 100001
b Describe the trend in salaries over the last 50 years. @ 5008' B e
< 50 present

Number of years ago




Round these numbers to 1 decimal place.
a472=47—

the dngtt :s less ’chan 5 round down., ]
5 or more, round: up Write the number i in the first
decimal place, even if the numberis 0..

2 Real Alistair scores 17, 16, 17 and 25 runs in his first four innings of 2014.
Calculate his mean score. Round your answer to 1 decimal place.

3 ,'Prcb!em~solvmg El'aine writes an answer' of 8.7 oor‘rect‘ to 1 decimal place.

a 12.368=12.37
b 48.456...............

6 Reasoning Joanne says that 32.999 rounded to 2 decimal places is 33.

a Explainwhy Joanne is wrong.
b What is the correct answer?..............

7 Finance Chloe buys a pack of five batteries for £1.99.
How much does each battery cost?
Round your answer to the nearest penny.

8 V15 =3.872983346 To round a decimal to 3 decimal places,
Round this number to 3 decimal places. ............... look at the digit in the fourth decimal place.

9 Problem-solving Emma writes down an answer of 7.48 correct to 2 decimal places.

Circle the two numbers which could have been her unrounded answer,
7.475 7.485 7.484 7.4727

10 Problem-solving Write down a number with 3 decimal places that would round to

a 6 to the nearest whole number and 5.7 to the nearesttenth ............_.
b 5.5 to the nearest tenth and 5.55 to the nearest hundredth. ...............




4525 % 0.01 woreerverereeeenne b 224 % 0.01 ..o, ¢ 777 % 0.01 oo,

et b 234 + 0.001 ocvvvreeeenen. € 6.2+ 0.01 oo, .

3 Find
a 43%x26 b 6.5%3.8 ¢ 529x43

4 Evaluate these using a written method. To ,divide‘ by a decimal, multiply both numbers by

Give your answers to 1 decimal place a power of 10 (10, 100, ..) until you have a whole
where appropriate number to divide by. Then work out the division.

a 198+15 b 276 +0.92 0.92 has two decimal
) ’ ) ’ places, so multiply by 100.

1.5)19.8 =1 1.5 has one decimal EanT
X?O,C > X 10 | place, so multiply i ;
157758 _both numbers by 10. g
g
5119483 _ Work out the division. A
15)19%8°0 ; Of:

Check: 15 X 13. ... is between 10 X 13 = 130 and 20 X 13 = 260 v

5 Problem-solving A factory makes 3.5 door frames every second.

a Each door frame uses 4.9m of wood. How many kilometres of wood are used every minute?

b Each door frame is tied with two plastic ties. Each tie is 0.45m long.
A builder orders 125 door frames. What length of plastic ties are needed?




1 Use a written method to convert these fractions to decimals.

2 a Reasoning Convert%and%into decimals.

: ; , , ; 345678
b Use your answers to part a to write the values of 599995

Strateqy hint

3 Finance On one day £22 is worth $37. How much is $1 worth?

4 Write these recurring decimals as fractions.
a 05 -

] Multply the decimal by 10.

100 = .
OB =N = oo = rereeene. —| Subtract the value of n from the value of 10n
on = S0 you get all the decimal places to zero.
= ivmneiiiiinnn. MSO'V& theequatton.

b 0.8

5 Write these recurring decimals as fractions.
a 0.29

Strategy hint

b 0.318
¢ 0.574

6 Write these recurring decimals as fractions. ‘Strategy hint

a 0.13
b 0.57

7 Change these recurring decimals into mixed numbers.

a 52

b 4.18

Tick each box as your
confidence in‘;this L




1 Work out

lnmaths,%of 100 o
a 2of 21cm isthe same as 5

a 7o o] ¢ £ U IEON is the same as 7 * 100.
b 2of 18Kg v SO

2 Work out the area of this rectangle. Simplify your answer.

6m

=2 3 Work out these multiplications. Use the fraction wall to check your answer.

Use the rule for multiplying negative numbers.

4 Look at this square.

a Work outthe perimeter ...

w|n
3

b Work oUtthe ar@a. ..o

5 goes into 5 once, 5 goes into 15 three times

2:gbes‘,:imo,4 twuce 2 goes 'i,nto' 22 eleven times

9 .., 35 16 5
b 35 X% C 3 X33




1 Write down the reciprocal of

a G b 6. ,
¢ d 9. =7
; 2 Write down the r‘eciypro‘,oal of
1 : 1 ) S
A OF cciiiniiiinrnnans T eeavamnsreieeennes AU : 2
) %2 ' b 13 _ Strategy hint
L S d 22
3 Use the reciprocal to work out To divide by a fraction,
1 ‘multiply by the reciprocal.
az2+g b4+2 : :
=2x2.
=245
=5 X ;
=10
. 15 2 1.4
¢ 10+ % d 7+ 3 e~ 3
. 4 Use the reciprocal to work out
The récipj'oc':af
of Fisy
5 A large sack of sugar contains 102kg.
How many %kg bags can be filled from the large bag?
6 Alarge loaf of bread is 10% inches long.
- a How many slices of bread can be cut from the large loaf if each slice is to be three-quarters of

an inch thick?

b How long is the piece of bread that is left over?




1 ‘Work out 5+ To add or subtract fractions write them as equivalent fractions
5 with the same denominator. Use the LCM as the denominator.

1
2

o3 3 1 1 — ,2_’
3 Reasoning Vikram says, 3 +5~= 5

a Use these bars to explain what mistake she has made.

b Work out § + 3 by writing both fractions with denominator 6. ........... e
4 Work out
i) 1 3 2
8 3T et D T

5 Work out-each of these. Give each answer in its simplest form,
and as a mixed number where necessary.

6 Ume adds two mixed numbers with different denominators to get 4%.

‘Strategy hint

What two numbers might he have added?




1 Write these mixed numbers as improper fractions.

215 .2 _ 1
a 3 = 5 ............. b 5y e
i Work out these calculations of mixed numbers. Write the answers in their simplest form.
B aaprst=7eZedo o nipesy _
-5 1 1 1
C 08 = 25 e A A5 295 e
'3 Real/ Problem-solving Mai is travelling from Perth to Adelaide in Australia.
a Shespends 3 hours on the plane. She then travels for 1 hours by bus.
How Iong does she spend travelling?
b Mal sets: off at 12 45. The time in Perth is 2 ‘hours behind Adelaide.
Atwhat time does she arrive in ADelaide? ......co.ooooovoeoooooooo
, lfié‘uisb’aliyeééier,td
Wori; out these subtractions o . Wiite mixed numbers ds
asf-2L= B A \Write both numbers as improper fractions. improper fractions before
5 T 10 G e R T T PR doing the calculation.
=36 _ 21 : A S ——
10 10 ™ Wite the fractions with a common denominator.
s ____
j > T Write the answer as a mixed number.
5 Work out . .
Write mixed numbers as improper
a 3% XACIM oo fractions before muitiplying.
4. 53
b 25‘ X 22 ..............................................................................
6 Work out Worked
B 8752 e example
) e [=]
c 3% B e

7 Find the length of this rectangle.
Area = 4% m? %m




4 STEM The minimum thickness of a circuit board is 0.2mm.
Write down how many of these circuit boards have the same thickness as

a a 1.6mm thick circuit board

1.6 + 0.2 =
Multiply both sides by 10.
16+ 2 =

b a 2.8mm'thick circuit board.

2 Problem-solving

a A cartravels 1.8km every minuté.
How many kilometres does:it travel in two and a half hours?

b If the cartravels at constant speed, how long will it take it to travel 540km?

3 Real Three bricks have thicknesses of ?O%cm, 12%cm and 9.75cm, respectively.

The bricks are placed on top of each other. Find the total thickness of the three bricks:
Give your answer as a mixed number.

Reasoning A square sheet of metal of side length 23.8cm has a rectangle with dimensions
8.4cm by 4.2¢cm cut from it. Find the area of metal that remains.

Probiam-solving A bag of potatoes weighs 12.5kg. Darius takes of the potatoes. Jasmine then
takes - 45 of what is left in the original bag. What mass of potatoes does Jasmine take?

6 Problem»solving At a party there are three pizzas. Jo eats 3 2 of a pizza, Ruairi eats 12 5 of a pizza
and Jaime eats £ of a pizza. How much pizza is left? Give your answer as a fraction.




Rounding decimals

[ ] 1 Round each number to 2 decimal places.

a 0.752. .. b 8768 ..o
€ 0.7455 ..ocovniniin, d 0.7549 ...
D 2 How much, to the nearest penny, is £4.30 + 3?........ e
Multiplying and dividing decimals
3 Use a written method to calculate
a 314 %27
b 3.9 x8.62
4 Work out these divisions: Use a written method.
Give your answers to 1 decimal place where appropriate.
a912+12 b 94.66+ 2.5
Converting fractions to decimals
D 5 Write these decimals with repeating digits as fractions.
a 053 b 0.28
n= 05353..
100n = 53.5353..
100n — n = 53.5353...
—  0.5353..
99N = .
= i,
D 6 Write these decimals with repeating digits as fractions.
- a 0.47 b 0.24
n= 04777..

10On= 47777..
100n = 47.777..

100n — 10n = 47.777..
- 4777..

‘Use the dumbér:]}rje”fc}”hél'pi’Eycg':, ﬁ';j o

o7

[ETTITITY 1";’6 1 |’| TT | | : | ;'| TTIITTT]
074 075 076 077
Is 0.752 closer to 0.75 or 0.767

0100

First estimate tkhe answer.

Itis easier to divide by a
‘whole number. ..

¢ 0.35

c 019

61
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Multiplying fractions
[ ] 7 Find

Dividing by fractions

[ ] 9 Work out
- R R 2.5
a%?g:—Z—X*é—:‘Z bg'r? ..................

Tl Adding and subtracting fractions
[ ] 10 Complete the following

a The lowest common multiple of 5-and 4 is 20

5t3=201207 %6

b The lowest common multiple of 3 and 8is.................
T R R
3t T

[ ] 11 Workout

ad+l T

BTG seerereeeererresresseseeses e

Calculating with mixed numbers

D 12 Work out these mixed number calculations.

3 el +Ll+l=
a1i+21= E R Rl
2, 3
2 B e
b 32452 . Wiito o halves
c6-2b=18 i 12 halves - (] haives =[] halves
4 1
G 48— 21 e
e 3% = ;1; ................................................................................
Dividing by a fraction is
F 2 X 20 e the same as multiplying

Solving problems with fractions and decimals

13 Challenge Three students share $37.50. Leena gets 0.35 of the total,
Shika gets % and Jing gets what is left. How much does each student get?
Give your answer to the nearest cent.

by its reciprocal.
Write mixed numbers
as improper fractions.
Give your answer as
mixed numbers.



1 Problem-solving Sami rounded a number with 3 decimal places to 2 decimal places and got

the answer 34.67.
a What is the smallest number Sami could have rounded up to 34.677 ........ S ;
b What is the largest number Sami could have rounded down to0 34.67? ......c...........

Reasoning

a A cuboid-shaped box has dimensions 13.2cm by 8.8cm by 4.5¢cm.

What is the volume of the DOX? ...cicvieiiiee it et e ease i oo
b Another box has dimensions 1.1cm by 2. 20m by 0.9cm.

How many of these boxes will fit in the first box?

Real A skyscraperis 361.9m high. The height of each floor is 3.85m. How many floors high is
the skyscraper?

Find the decimal equivalent of all the fractions less than 1 with the
denominator 7.

What do you notice about this set of decimals? Look at the recurring
digits, in the answers.

Write these decimals with repeating digits as fractions. You might need to form equations

a 0.371 b 0.927 for 10, 100 or 1000 x the decimal.
. Worked
- exampte
Work out
3 17 _ 5 .
a 3+ b %2 (=,

How many 0.4 litre water bottles can be filled from a 55.2 litre bottle of water?
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8 Complete this magic square so that each row, column and diagonal sums to the same number.

ol

|
23

-
Wi

9 Reasoning Mehmet shares $128.44 between his brother and sister. He gives his brother = of the
amount and the rest tohis sister.
How much do they each receive? Give your answers to the nearest cent.

L= 10 Reasoning A rectangular piece of cardboard measures 12%inches by 8% inches.
A small rectangle measuring 232 inches by 37 inches is cut from it.

What area of cardboard is left after the small rectangle has been removed?

Give your answer o the nearest whole number.

11 Reasoning A ski shop owner calculates that $ of her customers rent skis.
Half of the people who rent skis also rent crash helmets.

How many crash helmets does she expect to rent from 80 customers?

12 STEM / Problem-solving A cube of copper has a side length of %m.

a Work out the volume of the copper cube. Volume of a cuboid - - ,
The copper is shaped into a square with an area of 75 m2 = length x width x height

b Work out the side length of the copper square.

The copper square is g5z m thick.

¢ Show that the volume of copper has remained unchanged.




1 Round:3.56894 to

a 2 decimal places .........c.....c.c...... b 3 decimal places. ...

2 Useawritten'-method 1o calculate 2.3 x 6.85.

3 Work cut
a 2 “58' ......... —_— AR 35 SR S e A A v o S R LR TAE VRIS P e

3
3 3
b x-3

4 Evaluate
4.8
a I R e
_5. .10
b 7 M 11 .........................................................................................................................................

7 Write 3.504 as a fraction.




1 STEM A sports club changed the training programme for its athletes. After the first year, the
athletes were asked how they felt about the new training. The resulis are shown in the frequency

table.
Expenmentai probabmty for very 'hyarppy
number of athletes who were 'Very happy 5
very happy 80 & total number of athletes -
W El ‘
fairly happy 20
not happy or 10
no improvement
Total frequency

a Work out the total frequency. Write this in the table.
Total frequency is 60 + 20 + .ooo. =

b Calculate the experimental probability of each outcome and complete the table.

¢ The sports club claims that athletes using the new training programme are very likely to be
happy with the results. Comment on this claim

2 Real A manufacturer tested a new kind of electric car. They claim that there is a 90%
experimental probability that the car will travel at least 150 miles on cne charge.

a Can you tell from the probability how many electric cars they tested? ..o,

b What would make you-confident that their claim was correct? The more times an experiment

is repeated, the more reliable
the estimated probability.

3 Real / Modelling Records show that in Cyprus it was sunny on 888 days out of the last 1000 days.

a Estimate the probability that it will be sunny in Cyprus tomorrow. Worked
example

44

b s this a good model for predicting the weather in Cyprus for Christmas Day?
Give a reason for your-answer.

4 Problem-solving The records of a car showroom show that 8 out of the last
25 customers paid for alloy wheels as an extra, and 11 paid for metallic
paint as an extra.

a Estimate the probability that the next customer pays for

i alloywheels s an extra .......cococeveeeeeenen. m

ii metallic paintas.anextra. ...
A ) What would the salesman have
b A carsalesman worked out 8+ 11 = 19 and estimated that the estimated if 15 had paid for

probability of a customer paying for alloy wheels or metallic alloy wheels and 20 had paid
paint as an extra is 3. Explain why he might be wrong. for metallic paint?




1 Real/Reasoning The table shows how many goals Engiand soored in each match they P ayed
from September 2007 to their World Cup exit in 2014.

|

\ a Complete the table /

| | _Relative frequency

‘ 9

B 50

| 22 Relative frequency can be used fo estimate

850 the probability of an event happening.

b Estimate the probability that England will score 2 goals in their next match. ...............

¢ England played 400 matches from September 1979 to 2014.

Total 80
In how many of these matches would you expect 3 goals to have been scored?

2 Adentist's records show that 11 of the last 50 patients had a tooth filling and 7 of them had an X-ray.

a Estimate the probability that the next patient has
i atoothfilling.....o....... i oanXray ..o Probability can be
b Of the next 300 patients, how many would you expect to have an X-ray? used to mode! what
happens in the future.

¢ Is the probability of a patient having a tooth filling and an X-ray equal to = + 5 %g? Explain.

3 Problem-solving / Reasoning

a Ellie asked 20 football fans which team they support. Seven said Stoke City.

Estimate the probability that a fan supports Stoke City. ............... The more data

you have, the
b Adam asked 80 football fans which team they support. 35 said Stoke City. more confident
Estimate the probability that a fan supports Stoke City. ............... you can be about
‘ any conclusions
- ¢ Which estimate do you think is more reliable? Give a reason for your answer.  based on the data.
. d Ellie and Adam shared their data.

i Use their combined data to estimate the probability that a football fan supports Stoke City.

i They interview another 200 fans. How many would you expect to support Stoke City?

pag """69 and txck




Experimental probability

1 A group of students spin a four-coloured spinner repeatedly for an hour.
The tally chart shows the results.

s

s | M

silver T 13
purple | I }HT M

oo | KM

Total frequency

a i Complete the Frequency column.

ii Calculate and write the total frequency.

b Complete the table by calculating the experimental probability for each colour.
¢ How many times would you expect the spinner to land on gold in 100 spins? .........

a How many people entered the supermarket during
that time?

b Estimate the probability that the next person entering

on Friday morning will be a boy.

The bar-line chart shows the people entering a supermarket
in one minute on a Friday morning.

People entering on a Friday

N W
on O

3]
[w)

Frequency
o

-
(@]

< o,

c Reasoning Is your answer to part b a good estimate

for the probability that the next person entering the
supermarket late on a Friday night will be a boy?

Give a reason for your answer.

The scores that a snooker player-gets in a tournament are shown in the table.

61-90

91-120 121-150

21

8 2

Estimate the probability that his next score is

a more than 90

b less than 60. ......... e

68

Girls Women Boys

Customers

Men

Would children go shopping late on a Friday night?




Estimating probability

D 4 A veterinary surgery records the first 20 pets
that arrive for treatment. Cat 11 éU«
They record the frequencies in a table.

a Estimate the probability that the next pet Parrot T Z_O_
to need treatmentisacat. ......oocoeevneen. ‘
e , o Other 2 Al
b Estimate the probabilities for parrot and for other. 20
* Total frequency 20

¢ The surgery recorded the next 80 pets to

arrive for treatment.

Write down how many pets you would expect to be UGS e e
- as the estimate of probability.

i cais

—Z%oféo = AL % 80 = .
ii parrots
iii other

D 5 Fastfit keeps records of all the repairs it makes to motorcycles.

The table shows the information about all the repairs made in 2018.

G
0<C=200 36
200 < =400 45
400 < € < 600 18
600 < € = 800 21
800 < €= 1000 8

a Persa needs to repair her motorcycle.
Estimate the probability that the repair will cost
i more than £400 ....... ii between £200 and £600. ..................

b Comment on the accuracy of your estimate.

|| & Anelectrical supplier notices that 6 out of every 100 toasters that he sells are faulty.

a Estimate the pro’babiiity that the next toaster he supplies is faulty.

b The electrical supplier sold 450 toasters in 2018.
How many would you expect to have been faulty?
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1 The table shows the number of balls 5T 7 T213 121567
potted (hit a-ball into a ‘h’ole) by two 5> 15 |12 |16 | 28 |30 | 18 | 14
pool players on each visit to the table. 2 18 175 126 126 177 T12 | 8

a Estimate the probability that
i player A pots4 balls

ii player B pots 4 balls:

b Which player is more likely to pot 7 balls? Explain your answer.

¢ Modelling Whose estimated probability is a more reliable model for their future visits to the table?

Explain your answer.

d Player A visits the table 150 times.
Estimate the number of times she pots 8 balls.

Real The lengths of carrots sold by a farmer are shown in the
table.

a Estimate the probability that a carfot chosen at random has a
length of 14cm or less.

b In a sample of 1000 carrots, how many would you expect to
measure between 18cm and 20cm?

10<I<12 20
12<i=<14 34
14<]<16 48
16<1<18 51
18<1=<20 28

STEM The iron levels found in blood samples of some

adult men are shown in the table.

a Estimate the probability that a blood sample chosen

at random contains less than 100ug/dl of iron.

b Dave thinks that the normal range for iron levels in

adult men is 50ug/dl =< m < 175ug/dlL

Does the data support his belief?

50=m<75 46
75=m <100 85
100=m<125 72
125 = m <150 60
150 = m <175 42
175 = m <200 14

¢ Investigate the normal range for iron levels in adult men. Was Dave correct?




4 STEM/ Reasoning The probability that a ball bearing is faulty is 0.0001 when the production

processis working properly. A testing machine found that three ball bearing were faulty out of a

batch of 10000. Is the production process working properly? Explain your answer,

paper clip to one side of the coin.

a Flip the coin 20 times. Record the results in the tally chart.

heads

fails

b Work out the experimental probability of heads.
¢ i Repeat the experiment by flipping the coin 30 times and complete the tally chart.

Total frequency

heads:

tails

ii Work out the experimental probability of heads.

Total frequency

5 You need a coin. Use a piece of removable adhesive orsticky tape to stick a small item such as a

Compare the

probabilities as decimals,

as percentages or as

fractions with the same

denominator.

ili Compare this experimental probability with your answer in part b.

d Calculate the experimental probabilities for the combined data from your two experiments.

e i If you flipped your coin 200 times, how many times would you expect to get heads?

ii Do you think this is more or less frequent than if you had used a fair coin?
Explain your answer.

Work out the probability that the traffic lights are green

6 Problem-solving Some traffic lights on Bill’s journey to
work have been set with theseé durations in seconds.

when Bill first sees them in the morning.
Write your answer as a percentage.

_ Colour setting | Duration (s)
red 50
red and amber 5
green 40
1 amber 5

. Strategy hint
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1 STEM/ Reasoning A biologist records the number of each specimen she finds
in a pond dipping experiment. She recorded her results in a frequency table.

S Draw a column for

experimental probability

tadpole 146 , ~ and write your answers
pondskater ’38 clearly as fractions, o
newtpole 16 co S

Total frequency

a Work out the experimental probability of each specimen.

b The biologist concludes that finding a newtpole in a pond is very unlikely.
Do you-agree with this statement? Explain.

In a survey of runners after a 10km race, 20% said they had achieved their target time and
5% said they achieved better than their target.

Another survey questions 300 athletes. How many would you expect to achieve their target
time or better? ................. S

Erin records the number of siblings each student
has as 50 students arrive at school.
a Work out the experimental probability 0 18
of each number of siblings. 1 16
2 12
b Erin says that it is uniikely that the next j j
student to arrive at school will have 2 siblings.

Do you agree? Explain.
¢ How could Erin get more accurate estimates of these probabilities?

A warehouse manager notices that 24.out of every 500 packages sent from the warehouse are
reported as damaged when they arrive at their destination.

a Estimate the probability that a package will be reported as damaged. ........................
b The company distributed 11600 packages in October 2018.
How many would you expect to have been reported as damaged? ........................

The average distance that 90 professional golfers drive (hit) (m)
the ball is shown in the table. 180 <d < 175
a A golfer is chosen at random. Estimate the probability that 175<d = 200
his average drive travels more than 175m. ..................... 200 <d =225
b Rajan drives the ball an average distance of 225m. 225 < d = 250
He says that he can drive the ball further than 80% of the 250 <d =275 6

golfers whose data is recorded in the table. Is he correct?




1 Write these percentages as fractions and as decimals.

a 155% =155 = 1525 = 135
C 295%0 e
- 2 Complete this table.
Maxed number ?5%
) 1.65 3.15

235%

285%

24

0,

a 124% = 1.24 = o0 =

B 208% oo
€ 232% i
d 356% ..ooiiiiiiiii e

| b 2.5%

5 Yasmin is comparing the satisfaction claims of two different websites.

.......

Write these percentages as decimals and fractions.

Write these percentages-as decimals and fractions.
a 225% = 225 =100 = 0.225

A positive mixed number is
greater than 1, so the decimal
equivalent is. greater than 1.and
the percentage equwalent B
greater than 100% e

=1.75= 175%.

For exampie 1

Sometimes you might need to
use a denominator of 1000 when
you convert between fractions,
decimals and percentages.

Website A has 98% happy customers. Website B has 1404 happy customers out of 1440.

Which company has a higher proportion of happy customers?




Rewrite these statements giving the proportions as percentages.

a 47 out of 50 students like baked beans. gg %% = 0........

b 27 out of 90 students play football.
¢ 36 out of 45 students wish they had neater handwriting.

A %kg pot of fruit yogurt contains 30g of sugar and 10g of fat.
30

a What percentage of the yogurt is sugar? SO0 = s

b What percentage of the yogurtis fat? ......ocoooieeiiveiecceeneenn,

Gina buys some cement. It costs £40 plus 20% VAT.

a Work out 20% of £40, 1%% X 40 = ‘?88 S

b What is the total cost of the cement? £40 + £........ =€

An MP3 player costs £35. It is reduced in a sale by 10%.

To decrease an amount by a percentage you can ﬁnd the percentage of the amount

then subtract it from the orxgmal amouni

a WOork out 10% OF £35. ..o oot iess s e eeee e ereeesaaasaes

b Work out the sale price of the MP3 player. ..........ccccooeceereeene.

W{ite’,‘as afraction.

.9  Change to adecimal,

then to a percentage.

Make sure the. umts for

------- " both quantxtses in the

fraction are the same

Toincrease an amount by a
percentage, you can find the
_ percentage of the amount, then
‘add it to the original amount

Real The Department of Education have a yearly budget of £46500 million.
They have to decrease- this budget by 8% for the next year. What is their new budget?

Problem-solving Dan spends £805 on a holiday. His hotel normally costs £390 but
there is a 20% discount. He spends £125 on travel and the rest on having fun.
How much does he spend on having fun?




1 Aninvestor says, ‘My investments have gone up by 150%.’ She had invested £40000.

How much is her investment worth now?

2 Ollie invests £4000. He earns 3% simple interest per year. only on the original amount of money

How much interest does he earn in one year?

3 Aphone costs £75. [n a sale, the price of the phone is reduced by 70%.

Simpie interest is the interest calculated

iinvested. It is the same amount each
year. Woik out 3% of £4000.

B R R L TR R O A I R A Yy

d What do you notice about your answers to parts b and ¢? Explain your answer,

a Decrease 220kg by 10%:
100% — 10% = 90%
90% = O .covvne.
220 = O. e S

6 Work out the original amount for each of these.

L 20% = £60 -

+20 ( 4
N 1% =£3

X 1001 Y x 100
N100% = ......... &

¢ 140% of an amount is 560cm.

7 The cost of a baseball cap is reduced by 20%.
it now costs £6.40. How much was it originally?

Work out these percentage increases and decreases. Use a decimal multiplier for each one.

Finance Sam invests £16000 for 4 years at simple interest of 3.5%.
How much is his investment worth at the end of the 4 years?

a 20% of an amount is £60. b 60% of an amount is 360g. the original amount after a

b Increase 140kg by 30%. 100% + 30% = [,
so multiplier is D

Sometimes you want to find

percentage increase or decrease.
You can use the unitary method.

140% = 560
+ 140 + 140

1% =[]
100% — 20% = 80% Worked
example

=]

[=




Work out the difference inthe final balances if you
invest $4000 in both banks for 3 years.

1 Finance Two banks have very similar interest rates.

In compound interest, the interest earned each
year is added to money in the account and
earns interest the next year

- Most interest rates are compound interest rates.

__balance

1 [ End of Year2 | End of Year 3

balance

$4000

$4000

Her starting salary is $22 500.

Finance Amy’s salary will rise by 2.7% every year for the next 5 years.

What will she earn in 5 years' time?
Amount = 22 500 X 10275 — |

I e (to the nearest penny)

any outstanding balance.
A balance of $750 is left unpaid.
What is the balance after

a 1 month b 4 months

4 Salim invests $10000 in a savings account.

The bank pays 2.5% compound intérest per year.

How much does Salim have after 6 years?

5 Ayesha invests $3000 in a savings account.

The bank pays 10% compound interest per year.

Finance A store card company charges interest at 2.9% per month on

You can caiculate an amount aﬁer n years
compound interest Using the formula

Amount = mmat ,mountx ! 100 HTgéeSt rate) ,'

750x[] 1month
750 x [12 2 months

c 1year?

How many years would it take for Ayesha to double her investment?




1 Simplify each ratio.
a3:12 ) b 39:13

c 5:25 d36:9

Simplify each ratio into a whol , i0 inits si
plify ole number ratio in its simplest form. Sipliy i s

a 20:17.5 b 12:2525 17.5 has one decimal place,
'S0 muitap!y both sides of the
ratio by 10, then: snmphfy

220 147 5X
3 Fatima makes a hot drink by mixing 0.2 litres of coffee and Xm&\ 200 175 } 2
0.15 litres of hot chocolate. ﬁ _D( , ‘ >+]:}
a i What percentage of the drink is coffee? | , r8 D o

ii What fraction of the drink is hot chocolate?

b What is the ratio of coffee to chocolate in the drink?

4 Write each ratio as a unit ratio. Give each answer to a maximum of 2 decimal places.
al11:5

D;v:de both szdes of the rat;c Youycan compare ratios by writing them as' unit
e sma[ier number 5. ratios. In @ unit ratio, one of the numbers is 1.
Worked
example

b 11:8 c 7:22

Real / STEM Performance can be compared by looking at the ratio of power to weight.

a Find the ratio of power to wexghL for each of these p anes as a unit ratio.

: Plane ~ Weight (kg) ‘Power : weight (unit ratio)
Wright ﬂyerf 274 0.03:1
Spitfire 1096 2309 Use a calculator
Concorde 185000 111130 to work out %"‘éem
Boeing 747 245000 178100 and round to 2
F15 fighter jet 109000 18200 decimal places.

b Which plane has the best performance? ..o




= 1 Share $132 in the ratios given.

a1:2:3

1+ 2+ 3 =6 parts

$132 + 6 = Poeceiieinns
1 part =

b 2:3:7

2 parts =

3 parts =

Check: o vrennas eererseeneaoennnenns

2 A man decides to give $250 to his grandchildren aged 17, 13 and 10.
The children share the money in the same ratio as their ages.
How much does the youngest grandchild receive?

Strategy hint

3 Write each ratio in its simplest form.

a 2kg:750g b 3 litres : 30ml ¢ 450mm:0.9m
Problem-solving Rose gold can be made from a mix of gold, Simplify the ratio into whole
copper and silver in the ratio 150 : 44.5 : 5.5. numbers. Then share the mass

of the bracelet in the new ratio.
A rose gold bracelet has a mass of 80g.

What are the masses of gold, copper and silver in the bracelet?

5 STEM A type of stainless steel is made by . Mass | Steel | Chromium Nickel
mixing steel, chromium and nickel in the " 1kg

Complete the table to show how much of each metal is needed to make the quantities shown.

6 Reasoning A paint machine makes green paint by mixing 1litre  £e4 find the total volume of
of blue, 1.3 litres of yellow and 0.2 litres of red. paint. Then write the proportion
What proportion of the green paint is blue? of blue as a fraction, and simplify.

eed extra help? Go to page 80
he boxes next to Q12 an




Fractions, decimals and percentages
[ ] 1 Complete this table.

. Worked
~ example

24 23 3% | 1i=12 and
; , 120%, so 25 =
) 42 7.75 2DV and [
350% 530%
[ ] 2 Rewrite these statements giving the numbers as percentages. NN L e
a 7 out of 20 drinks @retea. .voceiieeiieeeeeieeeeee e l/j‘wg - D"/
b 22 out of 25 people are right handed. .............. ST Do — -
¢ 1 outof 5cats preferred brand X. .o.o.ooieivieieoeeeeeieeeeeie e e
[ ] 3 Complete this table.
81 o1 Write each fraction with a
200 500 denominator of 1000; then
‘write as a decimal, then
change to a percentage.’
1000 +200.= 5, :
- $0 200 x5 =1000
0.225 | 0.205 X5
—3—1-/;\{-—D— = 0.155
- 17.5% | 87.5% | 200, _ 1000 = &
x5
. 0.1585x 100 =%
Using percentages
[ ] 4 Increase these amounts by the given percentage. Work out 10%
O DY 20% oot Double it to find
a $40 by 20% ' 20%. Add it 1o $40.
B 320 0Y 15% oo
D 5 Decrease these amounts by the given percentage.
B A0 DY 5% oottt
B B60 DY 30% e
- Finance Piman invests $600 for 4 years at 3% simple interest per year.
How much is his investment worth at the end of the 3 years?
s Interest after 1 year = 3% of $E00 = 0.03 X 600 = oooveeevveeenn.
Interest after 4 years = 4 X ..o = e = e
Total value of investmert = $E00 + oo, = e

Finance Simone invests $800 for 4 years at 4.3% simple interest.

Work out how much her investment will be worth after 4 years.

Use the working in
Q6 to help you.
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D 8 Ina department store all prices have increased by 3%.

/ 103% = $37.08 N

= 103
1% =$036 ¥

x 100{ Y x 100
N 100% = e 4

Work out the original price before the sale.

82% = $36.90

=82 \+ 82
S 1% =$045 ¥

X 100 { ' % 100
" 100% = .. 4

He leaves all the money in the bank.

Ratio

D 12 Aribbon is 2.5m long. It is'cutin the ratic 1 : 4.
How long will each piece be?

13 Write each ratio as a unit ratio.

14 Sal, Bob and Mick share $148.75 in the ratio 4 : 2 : 1.
How much did they each receive?

15 Simplify each ratio.
abb:4 b 1.2:7.2

55. 4 N {?ﬂ,
XZ( IX 24 m
1]

80

D 10 Samir invests $650 in the bank at 2% compound interest per year.

Work out the amount atthe end of 1 year, 2 years and 3 years.

What was the original price of a pair of jeans that now costs $37.087

 100% + 3% = 103%

In a sale the price of a pair of trainers has been reduced by 18% to $36.90.

782:%: 18%

650 X 1.02 = ...............end of year 1 102% , o
e X 102 = i, end of year 2
............... X 1.02 =..........end of year 3
D 11 Alina invests $2700 at 4% compound interest per year. [ oo
She leaves all the money in the bank. : e e
How much will she have at the end of the third year? 100% 4%
104%

There are five parts.
2.5 + 5 gives the
size of one part.

Divide both paris of the ratio
by the smaller number.

1T

+5&1;[]K

$148.75 Worked
TTTTIT T 11 example

4 2 A Euf."-l

S




} 1 Finance Josie invests $8000 for 4 years.

a Complete the table showing the vaiue of her investment at the end of each year.

1st 10% increase $8800
2nd $8800 10% increase

= 3rd 5% decrease
4th ‘ 3% increase

Work out
i the actual increase in her investment S s eenreen

ii the percentage increase in her investment,
giving your answer correct to two decimal places.

2 Write these in ascending order.

a1 1 3 o, 2
% 3 0.6, 35 2.2%, )

A department store advertises a '20% off’ day.
The next day prices return to normal.

A rival store says that the prices have gone up by 20% in a day.

a Istherival store right? ......ocoeeeeeeean..
b Explain your answer with an example.

STEM The diameter of the Earth is 12756 km.
The table gives the diameters of four other planets in miles.

12756km = ... miles
Mercury 3031 Earth : Mercury
Venus 7521 s 1 3031
. Jupiter 88846 Tt i,
Saturn 74300

b Compare the value of her investment at the start of the 1st year and the end of the 4th year.

Percentage increase

actua! mcregse 1 00

Write the ratio of the diameter of the Earth to the diameter of each planet in the form 1 : n.

Convert the radius of the
Earth to miles so you only
need to do.one convers:on
8km 5 mnfes :
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5 Problem~solving A shop sells newspapers, books and

magazines in the ratioof 2: 7 : 5.

In one week it sells 423 newspapers and books altogether.

How many magazines does it sell? . 4%3items

A large cardboard box is 75cm wide, 43cm deep and 27.5¢cm high.

a What is the volume of the box?

The large box contains smaller boxes.
All three dimensions of each small box are half of those of the large box.

b What is the volume of a small box?

¢ What is the ratio of the volume of the small box to the volume of the large box?

d How many small boxes can fitinside the large box?

Reasoning A car depreciates invalue at a rate of approximately 15%.per year.

At 2 years old it is worth £17:340.

a Work out the value of the car when it was
i 1yearold ii new.

b Dom says, ‘The car has depreciated 15% each year for 2 years,
which makes 30% in total.

This means if | divide £17 340 by 0.7, I'will find the value of the car when it is new.’

Is Dom correct? Explain your answer.

In 2019 the world population was approximately 7.7 billion.

a What will the population be in. 2030 if the population continues to increase at a rate of

1.1% per year?

b In what year will the world population reach 10 billion if the population continues to grow
at the same rate?




1 Complete the table.

7 2
70 | 's
0.25 2.5
| 160% | 75%
2 Long lengths of rope need to be cut in the ratio 6 : 2.: 1.
How long is the longest piece cut from a 54 m length of rope?
3 Simplify each ratio.
a21:42 b 33:55 ¢ 12:14.4

4 5 miles is about the same as 8km.
What is the ratio of miles to kilometres?
Give your answer in the form 1 : n.

5 A cricket bat costs $80. It is reduced in a sale by 15%.
Work out the sale price of the cricket bat.

6 20% of an amount is 4.2g. Work out the original amount.

Alonso invests $4300 for 4 years at 4.3% simple interest per year.
How much is his investment worth after 4 years?

Rob invests $5450 in a savings account paying compound interest of 2% each year.
How much money will he have in his account after 4 years?




fa!l sxdes are equal in !ength
. opposite sides are paranei

. ;oppos;te sxdes are equa¥ in
i ength

Kite

no parailel sides
1 pair.of eqgual angles

diagonals bisect each other at. 90" §

-allangles are 90° , i ' opposﬁe sxdes are ’paralf ’;
dlagonais brsect each other at 90° all ang¥es are 90° :
L diagonals bisect each other
Rhombus al sades are equal in length ; Pagal‘lelogfr:a’m' opposite s 51des are equal in
' opposxte sides are parailel ' x ~length
oppos;te angles are equal : opposxte srdeys‘ are parailei
dzagonals bisect each other t90° . "opposn angles are equal
o S fdlagonals b;sect each other
,2 pairs of sides are equat in !ength; _ Trapezium '

1 pair of paraﬂel sides

Isosceles |
trapezium

os are equal inlength

3 pair of parallel sides
2 palrs of equal angles .

1 Name each quadrilateral being described.

a | have one pair of parallel sides.

Each of my sides is a different length.

b All my angles are-90°.

My diagonals bisect at 90°.

2 One of the diagonals has been drawn in this rectangle.

Work out the sizes of angles x, y and z . Give a reason for each answer x

3 a Quadrilateral PQRS is called an arrowhead.

Complete these statements

i PSisequalinlengthto . ......ccoeeevvreenn.

ii PQisequalinlengthto.....cccooiuziiiinnnn.
i ZQPS =L,

In this arrowhead ZRSQ =40° and £QRS = 35°.

Calculate the size of these angles.

30°3

All angles ina rectangle are 90°.
Angles ina tnangle sum to 180°.




Reasoning

a Mark the two pairs of alternate angles.
Use a different colour for each pair

b Mark the four pairs of corresponding angles.
Use a different colour for each pair.

) Write the sizes of angles a — ¢.

Give a reason for each answer.

‘The biue angles are altemate
' 'angies They are on different

até) sades of the dxagcnal Ime

‘The orange- angles are.
correspondl g,, angles They are:
onthe same (correspondmg) sides
of the dzagonal Ime

Q= oveiiiaeinn (alternate angle with ... °) ’
b= . — 115° = .. ... (angles on a straight line)
C= i, (alternate angle with b) ?

Write the sizes of angles a - i.
Give a reason for each answer

\ Bt 3

T (corresponding angle with 75°)
............... (corresponding angles are ...

C= i, (vertically opposite angles are ...

When a line crosses two
parallel lines it creates an
‘F*shape.

Corresponding angles

are equal.

Corresponding angles are
on the same (corresponding)
side of the diagonal line.




A poiygon isa closed shape with stralght sxdes m a reguiar poiygon ‘the sides and ang!es are"a equal
Every polygon has exterzor angles, e, and mtenor angles i , e

Eqwlateral - Square ' Regular pentagon
triangle : 0 '
i/ N\
reliN /i
N
' 3e = 360° 4e = 360°
3i=180° 4i=360°

1 Problem-solving The sum of the interior angles of ‘a polygon is 1260°.
Work out how many sides it has.

3 sides = 180°, 4 sides = 2 X 180 = 360°, 5 sides = 3 X 180 = 540°,
sides = ... X 180 = 1260°

L Sum of interior angles
Work out the interior angle of a regular pentagon. of an n=sided polygon

5 =180 X (n = 2) =180 X (5 — 2) = 180 X 3 = 540° S o2y 180

There are 5 equal interior angles, so each interior angle = ...... peeeire S ereerneenns =,

Reasoning
?
a What is the sum of the exterior angles of a regular decagon? ............... A decagon
b Work out the size of one of its exterior angles. 360 + ... = ° ‘has 10 sides.

¢ Work out the size of one of its interior angles. .o,

Problem-solving The exterior angle of a regular polygen is 18°. [x 18 =[T
a Work out the interior angle. .............
b How many sides does the polygon have?...............
: . . . Worked
5§ A regular polygon has 60 sides. Work out the size of its example

a exterior angle

b interior angle.




]:] 1 Match the quadrilateral with the description.

|
l
|
Quadrilaterals

A Parallelogram

1 All sides.and angles are equal

B Sqguare

2 One pair of parallel lines:

C Trapezium

3 Two pairs of parallel lines and diagonals bisect each other

D 2 Work out the angles marked with letters.
. ° (opposite angles of a parallelogram)
° (alternate angles)
° (angle sum of a triangle)
[ ] 3 Calculate the size of angle AFB. A’_j
‘ Show your steps for solving this problem.
Explain your reasoning. %
F
Angles and parallel lines
. D 4 The diagram shows a set of parallel lines. | e —
‘ N % ”  alternate (Z shape)
S N ;
NG\ >< =g X
vertlcaliy opposite (X shape)
Complete these statements using words from the box.
apandgare . angles l:j << >>
b P and Sare oo angles corresponding (¥ shape)
C pandrare ..., angles
d gandSare ..o angles
€ 7a8NASArE .o angles
D 5 Write the sizes of angles marked with letters in these diagrams.  Strategy hint
. Give a reason for each answer.
T\
, \2)

4

{ 70°\110%

P = e (alternate angles ... )

§ = i {corresponding angles .................... )
TS e (vertically opposite angles .................. )
8§ e e (corresponding angles ................... )
b5 i (angles on a straight line .................. )




Angles in polygons

[ ] 6 Follow these steps to find the angle sum of va
a polygon. square
1 Sketch the polygon. pentagon
R —
Hold your pencil on one vertex. ex?gOﬂ
heptagon

Draw lines to the other vertices. octagon

Write 180° in each triangle.
Work out the total, e.g. 4 X 180° =

62 B SN OV H NG

Use this method to find the-angle sums of
each polygon in the table.

Salem measured the exterior angles of this hexagon and added
them together.

Explain how you know that her measurements are wrong.

D 8 Problem-solving The exterior angle of a regular polygon is 20°.

a How many exterior angles does the polygon have? ........... el '
b How many sides does the polygon have? ........

88

25

What should the exterior
angles add upto?

The exterior angles
add up to 360°.

[ x 20° = 360°




1 Problem-solving This pattern is made up of three identical yellow
isosceles triangular tiles and three identical white isosceles
triangular tiles. ’

a Work out the size of angle %. .coocviviieiinnennnn.
b Work out the size of angle y. Show your working.

2 Problem-solving The diagram shows quadrilateral PQRS.
Work out the size of ZQRT.

R 2x — 5

Q

3x ~ 5
S R T

3 Problem-solving The diagram shows a
shape made from five identical parallelograms:

Work out the size of angle a.

4 The diagram shows two overlapping regular hexagons.

Q)

a Work out the size of angle x. ......... U J TR OO PR UPUUUUION
b Work out the size of angle y. ..... et aa e et nnnnn s e e

5 The diagram shows two lines intersecting a pair of parallel lines.
Work out the sizes of angles a — e.

Give reasons for each.

89




6 Work out the sizes of the angles marked with letters, W
Give reasons for your working. - ! s
a
\b
‘ c
 Use line symmetry

7 Reasoning Here are three regular polygons.
Work out the sizes of the angles marked with letters.
Give a reason for each answer.

- in your calculations.

b 'c
4\
e/
(7 2O C it R
b o Lo e G e
€ i, B,

8 A chiliagon is a polygon with 1000 sides. For a regular chiliagon, work out

a the exterior angle b the interior angle.

9 Work out the angle, z, at the centre of each regular-polygon.

a b c Angle at the centre of an
n-sided regular polygon = 36,20
=289 ° x = 3607 _ e s
5 e L T
Work out the
10 Reasoning The diagram shows sum ofthe
interior angles.

a polygon in the shape of a star.
Angle x is 30°.-Work out the size of angle y.

90




1 A guadrilateral has two pairs of equal sides, one pair of equal angles, one line of symmetry and

',"467}' &7 .
: N @ o
3 In this rectangle work out the size of ~DBE. A B c
‘Show your steps for solving the problem. =
Give your reasons. B 38
E D

4 Work out the sizes of the angles marked with letters.
Give a reason for each:answer.

5 The diagram shows the exterior angles of a polygon.

a Workoutanglej. ..ccccccveevininnns
b Work out the sum of the interior angles.

6 a Work out the exterior angle of a regular 36-sided polygon. .......ccccveiiiiiiiii
b Work out the interior angle of a regular 36-sided POIYJON. ...occooiiiiii

* 7 A regular polygon has an exterior angle of 30°.
How many sides does the polygon have? ............. ieeaiens




1 The table shows the numbers of goals scored in the games in a hockey competition.
Work out the mean number of goals scored.

Add a column to the table to work

out the total number of goals.

Worked

 example

3

Total

Mean = total number of goals + number of games =

The table shows the numbers of children per family in

Year 8 in one school.

Areithere more or fewer children per family in this Year 8

2 Problem-solving The average number of children per
family'in the UK'is 1.7.

‘than on average in the UK? Explain your answer,

3 This two-way table shows the numbers of vegetarian and
non-vegetarian meals sold in a restaurant in one week.

_ Vegetarian | Non-vegetarian | Total
Adult 145 575 720
Child 36 144
Total 181

a Work out the total number of non-vegetarian meals sold.
b How many child meals were sold?

Each handle should be 91cm long.

' 4 STEM Wooden axe handles are made by a machine.

Earl has accurately measured 20 axe handles
and started a table for the results.

a The first class includes all lengths from 89cm up to,

but not including, 90cm.

Which class contains the length 90.0cm?

92.1,91.6, 91.0, 89.9, 80.6, 90.8, 91.3

¢ Fillin the frequency column.

67

77

24

B PR e

A two-way table divides data into
groups using rows across the table
-and columns down the table. You can
calcuiate the totals across and down.

ength, I (cm) | Frequency

89=<7<90

W0=<I<91

9 <s[<92

2=1<93 ||

d Which is the modal class?




1 These sets of data are written in order.

a1,1,3486,6,09

b -9,-6,-6, 0, 0, 3,4,5,
6, 8,12, 183,15,15

For each set

i countthe numberof values,n .. ..
n+1
2

iii write down the median.

) ii Work Out to ﬁnd the midd!e value ..........................

2 Miguel grows limes. He finds the mass, in grams,

of a random selection of his limes. data splitinto a ‘stem’ and ‘leaves’. The key

L , o o shows you how to read the values.
51,66, 72, 64, 58, 48, 53, 58, 72, 61

a Constructa stem and leaf diagram for this data.

4 * Decide on a stei 4 Write out your

51 5,6 2.3 5 diagrani again,
- -1 putiing the

© € leaves in order.

71 0 7 ‘

Key ............ means ...... @‘ramﬁ fhestem and IZeaf: 'd’i;agrams_’

b Problem-solving Use your diagram to answer these.
i How many limes did Miguel weigh? ...............
ii How many limes had a mass of more than 52g? ...............
Miguel selis limes as ‘average’ if they have a mass from 53g to 63g.
iii What percentage of Miguel's limes are ‘average’?

3 The stem and leaf diagram shows the arm span of some Year 8 students,
measured to the nearest centimetre.

131 8,9,9

141 0,3,4,55,5,6,8

151 0,1,2,2,4,4,6,7,7,8
161 1,2.2,4,9

Key: 13 | 8 means 138cm

Write down

a the mode........... To find the modse, look for the repeated values.
b therange ... The rangeis biggest value — smallest value.

¢ the median.............. The median is the * ; th value.




1 Some students were asked whether global climate change was actually happening.

1 student is 10°

The table, shows the stude‘n‘.[s" replie’s. " Repiy. | Frequaney. | Anele
Draw a pie chart to show this data. , * Y‘éys o 18 :
Number of students = 186 + 4 + 14 = 36 e 2

L ac Q 36 students are 360"2 L3 < | Unsurs | "

Angle for “Yes':

1 student is 10°
x18( - ) x
18 students are 160° p.
Angle for "No™ = 4 X .ccoiviin. 2 , o
Angle for "Unsure’ = ...oceen? / /A,’pi'(jj hart is a circle divided into slices called
Check: 180° 4 o 2 + 2= 360° “sectors. The whole circle represents a set of data.

Each sector represents a fraction of the data.

Students' replies

e

- example

E2EE

=

2 Pablo needs to draw a pie chart for each of these tables of resuits.
Work out the angles for him.

a| Pet | Frequency | Angle b | Car | Percentage | Angle
Cat 6 BMW 25%
Parrot 10 Ford 25%
Other 2 Seat 40%
Lotus 10%




1 Real/ Reasoning The graph shows the scores ______Basketball scores
of tyhﬂe winhing and losing teams for the last 120 e
12 basketball games watched by Leslie. i

2 110
a One line shows the winning team’s scores. ‘E 1004
Which one? The .c..co..... est of the two lines. E 90
- b In which week(s) was the difference between 803
the winning and losing scores (LS S S A S S A >
i the greatest In game number 11, points are Game number
i the furthest apart: difference is 113 — .......... T eeneaenn .
T the SMANESI? oo e ee e et
¢ Leslie says, ‘The winning teams’ scores are all higher than any of the losing teams’ scores.’
Is he correct? Explain.
2 The table shows the number of .cushions made each Monday during July at two factories.
. _actory t . 7200 7300
a From the results table, which factory do you think can make the most cushions in one day? ...........
b Calculate the mean number of cushions made by
| i factory A .o, il factory B...ccoeeoieiieees
¢ Calculate the median number of cushions made by
i factory A .o ii factoryB...ooovevvveiieiinnns
d Which average, the mean or median, better represents the
performance of
i factory A, ii factoryB...oovoievviieeiinnns o
e i Reasoning Which value affected factory As mean number of cushions? ....................
ii Why didn't it affect the median?
3 Here are the times, in seconds, taken by eight students to solve a puzzle.
) 127, 139, 99, 130, 18, 146, 104, 133 | :i:::;iz
; a One student had seen the puzzle before. Which time was probably theirs? ........... E E
b WOork Ut the Mean tiMe. «.....ooooivieei ettt TRCF. T~
¢ Work out the median tme. .......cocooorii e
d Which represents the average time better, the mean or the median? .................. El

e Which average would the teacher use to show that they teach puzzle-solving well?




1 STEM/ Reasoning The table shows the concentration level of medication in the blood of

’ '12 voiunteers‘ m m;lhgrams per §l:’e'

and their reaction time to do- a sumpte ‘{ask

6 | 50 | 70 |42 | 2 | 60 ,5’0’* *28 ,‘40‘ B 30 14 76
14 | 20 |62 | 41 | 1.7 | 40 ~45 ‘3'0 135 *35 2.0 | 5.1
4 A,yscat,terygrapyh shows two

‘ a Draw a scatter graph to show this data.
Give the chart a title.

o8
S

Concentration (mg/l)
4:- o
[on)

s
-

Time (s)

' :éorryevlatso,

co elatlon

, oorreiation

b Describe the correlation shown by the scatter graph ........... ............
¢ Write down the concentration level of medication of the person who took 4 seoonds ..... = H—

dq Kabali thinks one point has been plotted incorrectly.

Which point do you think this is? Explain.

e Draw a line of best fit.

f Use your line of best fit to estimate the
concentration level of medicine of
someone who takes 4 seconds. ...............

~ Dréw-a.ﬁheupwards from 4 sec/:ondsgto,the‘ line of best fit.
Then draw aklyine»acmss:ar;d,iread off the concentrations.

2 STEM/ Real The table shows the width and length

of 7 razor clam shells.

*’A Ime of best fit shows the relatnonshxp
,y'between two sets of data.

There shou!d be about the Séme n’umber of

‘Width (cm)

1.3

2.1

2.3

2.8

3.0

34

3.6

Length (cm)

6.0

9.6

10.2

12.8

13.4

162]

a »Draw a scatter graph for this data.

15.0

b D_raw a line of best fit on your scatter graph.
¢ Use your line of best fit to estimate

i the length of a 2.5cm wide shell
ii the width of a 12cm long shell. ...............

Léngth (cm)

‘crosses on each side of the hne
‘There may also be crosses on the line. A good
line here wou!d be from (1 8, 0) o (5 4, 76).

Size of razor clams

1 2 3
Width (cm)




Using tables | I |
[ ] 1 Faadl and Maahir are comparing the photos and 98w Imo gl S
videos on their phones. Faadl had 24 photos and You an o s across and down.

ups in rows

11 videos, whilst Maahir had 29 photos and 5 videos.

a Write Faadl's data in the top row of the

b Write Maahir’s data in the second row.
¢ Work out the total of each column.

two-way table. Work out the total.

d Add the row totals together. Check by adding the column totals together.

[ ] 2 Ellie asked the studerits in her class how many
' siblings (brothers and sisters) they each have.

The frequency table shows her results. 0 OX8 =0
‘a How many students have 4 siblings? ................ 1 13 1%13 =13
b How many students have 3 or more siblings? 2 2 % ... =
3 3 . X =
4 1| L X
Total et

e
f

[ ] 3 Here are the heights, %, of the members of a hockey team.
153cm, 136cm, 150cm, 135cm, 141cm, 138cm, 144cm, 149cm, 151cm, 143cm, 154cm

a
b

C

Presenting and comparing data

D 4 The stem and leaf diagram shows the ages of people using a gym one morning.

O o O T 8

__ total number of siblings
Mean ~ total number of students

Complete the table.

Calculate the mean number of siblings.

What does 135 < 2 < 140 mean? ..ccoeeveeeeen.nn e e et

Complete the table. Tally the heights into it. " Height,  Frequency
Complete the frequency column. 135 < /< 140 —
Which is the modal class? ..., 140 < h < 145

Write the class like this: [ Jem < 2 <[l om 145 < A < 150
150 < A< 155

What does 6|5 mean? .......oooevveeeienn. 3128
H le in their 60 in th 7 410,2789
ow many people in their 60s were in the gym? .............. 51122268
How many people were in the gym? ............... 6002566788
What was the mode? .............. 71227
Imagine all the people lined up in order of age, Key: 3|2 means 32

holding numbers 1, 2, 3,4, 5, ...
What number would the middle person be holding? .........

Use your answer to part e to help you find the median age from the stem The 1st person is

and leaf diagram. 32, the 2nd person
is 38 and so on.

How many values are inthe 6 | ... row?

97



98

5 The table shows the favourite yoghurt flavours of 15 students.

a ‘Work out the angle of one sector.
360° + 15 = ..., L

b How many sectors would you shade for lemon flavour? ............

¢ How many sectors would you shade for strawberry flavour?.............

d Complete the column of sector angles. Check that they add up to 360°.

e Complete the pie chart to show the favourite yoghurt flavours.

Reasoning The table shows the median weight and the
range of the weights of the boys and girls in‘two schools..

a Choose the words in the box to complete these sentences
comparing the weights of the two genders.

Yoghurt flavour preference

Theboyshad@.....cccoeveveenee... median than the girls. larger
Thegirfshad @ ..o range than the boys, ~ less
. more
so their weights were ........................ consistent. smaller
b Write two sentences comparing the findings.
Scatter graphs
[ ] 7 Inanexperiment, students were 47 |38 |41 (35 (29 |11 ]19 |10 ] 6
allowed different amounts of time 111512 |2 |25/ 3 | 3 |35] 4

to study for a test.

The table shows the number of mistakes they each made.

a Draw a scatter graph for the data on the grid.

b Thereisa..cooooeeeeeeeeeei.
correlation between the
number of mistakes made and
studying time.

¢ Draw a straight line of best fit.

d Use your line of best fit to
estimate the number of
mistakes made after 2 hours
of study. ..o

Mistakes

Worked
example

E}i'.

Positive correlation: looking

from the vertical axis, the

points go ‘uphill’: the values
are increasing.
Negative correlation: looking

from the vertical axis, the

points go ‘downhill’: the

values are decreasing.

No correlation: the points .

o 1 2

3

Time (hours)

> are not close to a straight

line, uphill-or downhill.




1 The table shows the masses, m kg, of a class of Year 7 students in-a boys’ school and a class of
Year 7 students in a girls’ school.

a Complete the grouped freguency table.

b How many boys have a mass of at least 35kg?............ e
¢ Compare the average masses of the boys and the girls.

2 ?robiemus’.giving The pie charts show the views of a group of 160 students from a boys’ school
and 200 students from a girls’\ school on the amount of homework given.

Year 8 boys ‘Year 8 girls

a How many boys said they had too much homework? ............ ateesines
b Aleem says, ‘More girls than boys said they had too much homework.’
Is he correct? Show your working.

3 Reasoning Sophie and Aidan are spinning a 5-sided spinner as part of a game — the higher the
score, the better. The tables show the outcomes of the game.

BAIWIN |~
N ~NTO | W]

a Calculate the mean for each player.

b Which player did better? Justify your answer.

99
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1 Here are the numbers of words in the poems that tutor group 8B studied for homework.

320, 256, 458, 578, 582, 414, 476, 376, 225, 121, 137, 294,
409, 518, 327, 319, 626, 488, 534, 496, 282, 584, 367, 196

a Draw a sorted stem and leaf diagram for the data.
Use the key "1 | 21 means 121 words'.

b How many studenis are in tutor group 8B7 ....coccovimenaiiinn
¢ What percentage of the poems had over500 words? i

d Draw a grouped frequency table for this data.
Use the classes 100 < w < 200, 200 < w < 300, efc.

e Use the data, the stem and leaf diagram and your frequency table to find

i the median number of Words ...........ccceeoo..... ii the mean number of words.....c.cccocoeen.
iii the range ......... e araens iv the modal class.......ccocccienreene,
STEM / Modelling 100 ¢
The temperature at which pure water boils changes with
altitude (height). This scatter graph shows the results of & 054
experiments boiling water at different altitudes. :E o
a Describe the correlation shown by the é 80
graphi oo £
b What happens to the boiling point of water as the @ 851
altitude increases?
0 1000 2000 3000 4000 5000
¢ What is the boiling point of water at Altitude (m)

5000M7? ceeiiiie e
d Use the line of best fit to predict the boiling point of water at 1600m. ...........cocooeeeieiii

e Denver, USA, is at an altitude of 1600m and La Rinconada, Peru, is at an altitude of 5000 m.

Using your answers from parts ¢ and d, estimate the difference in the boiling point of water
between Denver and La Rinconada.




1 The pie chart shows the different surfboards 'sold at a
surf shop one summer. In total 108 surfboards were sold.

How many of the surfboérdssold were

a long boards ..o
b funboards ..o
e € BISH? e

2 Afsuryeyfaskedpeople how many mobile phones they owned.
The results are in the table.

a Workout the range.
b What is the:mode?
¢ Work out the mean. Give your-answer to one decimal place.

WIN | = O

3 Pilots do a test during their training to measure their reaction times.

The stem and leaf diagram shows the reaction times of some pilots.

a Whatistherange? .....cc.cocoveciiieiennneenn.

5
6
7
8
N b Whatis the median? .......ccc.ccooovvivviiinnnns 9

4 Thetable shows the numbers of students
late to school during 2 weeks.

a On one day the school bus broke down.
Which day do vou think this was? Explain your answer.

b For each week, work out
i themedian................... ii themean.................... flitherange. ....cccoooeeeeeeie

5 The table shows the pulse and breathing rates Pulse beats and breaths per minute
(per minute) of ten people during different activities. e EE R

68 |72 |75 185 184 {90 | 88 | 96

1912172112527 {29 |29 |31

r a Draw a scatter graph for the data using these axes.

b Describe the correlation between breathing rate
and pulse rate. ...

¢ Draw a line of best fit.

Breaths per minute

. 0 v Sathie T - >
d Val has a pulse rate of 80 per minute. 080 70 8 9 100

Estimate her breathing rate. ..........ccoovviivviveiicenn. Pulse beats per minute




€ ISN? e, .

4 Thetable shows the numbers of students

1 The pie chart shows the different surfooards sold at a
surf shop one summer. In total 108 surfboards were sold.

How many of the sur‘fboAards sold were

a ong boards ...t
b funboards .occoeeieee evieiaiees

A survey asked people how many mobile phones they owned.
The results are in the table.

a Work out the range.
b What'is the mode?
¢ Work out the mean. Give your answer to one decimal place.

WIN | =1

3 Pilots do a test during their training to measure their reaction times.

The stem and leaf diagram shows the reaction times of some pilots.

a Whatis therange?.......... e s e s ein e

5
6
7
8
b What is the median? ................. s 9

late to school during 2 weeks.

a On one day the school bus broke down.
Which day do vou think this was? Explain your answer.

b For each week, work out
i themedian....................... ii themean...........cccee. flitherange. .....ocooeee

5 The table shows the pulse and breathing rates Pulse beats and breaths per minute
{per minute) of ten people during different activities. et : N

68 |72 |75 |85 |84 |90 |88 | 96

19121121125 127 {29 29|31

28

a Draw a scatter graph for the data using these axes.

b Describe the correlation between breathing rate
and pulse rate. .......ccooocun...... e

Breaths per minute

¢ Draw a line of best fit.

d Val has a pulse rate of 80 per minute. 080 70 8 90 100
Estimate her breathing rate. ..........ccooioiiiveiereee Pulse beats per minute




1 Theequation of a line is 9y~ 12x = 18.

Whengt = Or—— 1

9y — 12 X 0 =18

a Work out ywhenx = 0. b Work outx when y = 0.

oy =16 -
Y=
¢ Plot and label the graph .
on the grid. .
5155 , ~
o , ﬁnd the x»coordmate” here y = - 0.
S,
;,,._.5_ .
2 On this grid plot and label the graphs of Use the hethod
ax+y=3 bx-y=2 4 youusede1
3 TR
, 07535 4 6%
¢ 2x—10y=5 d 5y=2x-3 R i |
;SJ,M e
3 Work out the y-intercept for each line.
ay=2x—5......... by:—§x+2 ............... CYU=% oo
4 Reasonmg Match the equations to their graphs
Graph
y=4x +1
y=-—x+2
.1
y=z 2 -
i
y= 25\5
y=-x-3
y=3x+3

5 Write the equations of three lines that go through the point (0, 2).

The equations all
needtostarty =




1 Work out the gradient of each line.
A Gradient = 3

The steepness of
the graph is called
the gradzent

2 Draw lines on the grid with these gradients. R
1 2
a3 b -2 ¢ | d 3

3 Real/ Modelling An online photo printing company uses this equation to work out the cost
of printing photographs:

y=25+0.05%

where x is the number of photographs being printed and y is the total cost of the bill in pounds.

a Where does the line intersect the y-axis? ...............

b How much is the bill when there are no photographs being printed? ...............
¢ What is the gradient of the line?..............

d How much does each photograph cost? ...............

4 Plot and label these graphs.

Fill in the gradient and y-intercept in the table. : gl
| Equation of line | Gradient | y-intercept e ‘_‘;j
ay=z+2 i 2 A linear equation
b y = -—-2x -1 . : % 4 SO geneyates,a
- P —r—r—r—> Straight-line
cy=3xz-2 5432101 1.2 3 4 5% (inear) graph.
dy=-z+3 B B
1 s I
e y= 293 ‘ RRICT B .




1 Write the gradient and y-intercept of each line.

ay=3x—2

gradient = m = 3
Y-intercept = ¢ =
cy=—zx+1

2

2 Match the equations to the graphs.

y=3x+1

y:x+2

1
y—zx'

y=-2x-3

i,
y_Qx :

y=3x—2

b What is its gradient? ...............

¢ Start at the y-intercept. Draw a straight line with this gradient.
Extend your line to both edges of the grid. Label your line.

ay=3x-4
cy=-2x+1
6 y=3x-1

b y=2x

E

3 Write the equations of these graphs in order of increasing steepness.
Cy=04x+15

Ay=2+10 By=2xr-3
4 Aline has equation y = 2x + 3.
a Whatis its y-intercept? ............... Plot it on the axis.

5 Use the method and grid in Q4 to plot and label these graphs.

by=x+2

gyt
¥y= 21'

a Work out the value of y when x = 5.

Complete the coordinates:
b Does the point (1, 1) lieontheliney =3x ~17....... e

A2, -3)

. ).

7 Problem-solving Which of these points lie on each line?

D(-1,7)

Substitute z = 1
into the equation

TS
B
44
34
c o
5%
002022



Straight-line graphs

ety

[] 1 a Complete the table of values for y =3z + 2.

N

11
€3]
o D

b Write down the coordinate pairs.

ERECR Y

(=2, =), (=, cocads oo s

L iBY

¢ Plot all the coordinates on the grid. f ~48 2
Join them with a straight line and label the line ‘

i

y=3x+2.

‘ m.;s W N ey

: 1
[ ] 2 a Complete the table of values fory =5z = 1.

, ; 1
b Use the grid in Q1 to draw and label the graph of y = 5%~ 1.

Gradients
D 3 The diagram shows four lines.

a Which lines have a positive gradient?
b Choose a point on line A.

Move your finger one square across (to the right).

i How many squares does your finger move up to meet line A again?
it Whatis the gradient of line A? ...

‘ ¢ Repeat part b to work out the gradient of line

L]

D 4 These lines have gradients which are fractions.
Write the gradient of each line.

b

How many equal steps

¥

positive

X

negative

does it-take to go up

one whole square?

105
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ay= 20 s AR

¢ Complete the equation of line A.
y=_.x+ .

P

gradient y-intercept
d Complete the equation of line B.

Y=ol F e
e Write down the equations of these lines.

T C o

D

Finding the equation of a line

[ ] 5 write the coordinates where each line intersects the y-axis.

-a Workout'the gradient of line A, ...
b Write down the y-intercept of line A.

Decide if the gradient

is positive or negative.

~ yrintercept

Gradient y =@z + ¢

ay=2x+5

y-intercept: y = mx +©)

by=5z-4 (.

cy=-4x—-1 —4

d y=23x

e y=-3x+7

fy=x-2

gy=—-4x+5

b When x = 0, what is the value of ?

¢ Write the equation of the line in the form y = mx + c.

[ ] 9 Work out the equation of this line.

a Work out the gradient of this line. ...




1 Reasoning

O3
"
Ll

9]
4

<
|
(2]
|
I
(03]
|
N
™
o
N
C\)..
A—
e
wy

‘a Work out the gradient of line A, ......... T nnrnres
b Write down the y-intercept for ine A,  .ooccvivviccsiniiiinnns ;ine‘” gs‘s‘éé}j:he;g{__
¢ Use youranswers to a and b to write the equa’uon of hne A.

y= .. x+ A linear equatlon generates a stra1ght-hne graph ,
" The equation for a straight- lme graph can be written as y mx +¢
T T where m IS the gradient-and cis the y-intercept. L
v gradient y-intercept
V d Write the equation of line
b I B oo I O
e Lines B and C are parallel. What do you notice about their gradients? ............... et ieeeas
f On'the grid with lines A, B and C, draw and label the graph of the equations
i y=2¢x-3 i y=2x
2 a Work out the gradient of this line.
b Write the equation of the line in the formy = mx + ¢.
»
7 3 Aline has gradient 5. It goes through the point (=2, 2).

a Write the equation of the line in the form y = mx + ¢, substituting the value for m.
b Substitute the values of x and y for the point (-2, 2).
¢ Solve the equation you got in part b to find the value of c.

d Write the equation of the line. ............. e

107




108

4 A line has gradient —3. It goes:through the point (3, 1).

What is the equation of the line?

5 Find the gradient of the line joining each pair of points.

a (5,5)and (7, 15) b (-4,3)and (7,9) ¥4

ny

6 A straight line goes through the points (0, 1) and (2. 7).
Write the-equation of the line.

7 An arithmetic sequence starts: 3,7, 11, 15, ...

a Extend the graph to include as many terms as
'you can.

b Write the equation of the line.

ks
@
2
£
3
£
E
o
o
|

¢ Work out the nth term of the sequence

3,7,11,15, ...
What do you notice?

d What will the 20th term of the sequence be?

Substitute n = 20 into
the equation of the line.

8 Problem-solving The rectangle is made using
four straight lines.

:a Which of the lines have the same

gradient? .....oooooeieeieieee.
b Write the equations of the four straight lines.




1 The equation of a line is 2y + 3x = 6.

I
a Complete this table. ;
0 3
27 ;
©;..) (... 0) 0 RN
. b Use the results from part a to draw the line 2y + 3z = 6 on i f11 2.3 4 22
the grid. ‘ =2
- i s
2 Here are the equations of four lines. 5
y=5+1 y=3x+7 y=2x2-4 y=3x-4
a Write down the equation of the steepest line. ....... i s e e
b Which equations have the same gradientS? .........oovoveooeoeeeeeeeeeeeeeeeeeeeeee oo S
3 a Where does the line y = 2x + 5 cross the §-axis? ........ooooveveeeereennnr...
b What is the gradient of the line ¥ = =32 + 12 evcovrvereereereeeeenn. .
4 Aline has gradient 5 and intersects the y-axis at (0, —=2).
Write the equation Of the lINE. ... orheeeennaas
-
! 5 Work out the gradient of each line.
A 5
A B Coee, Do,
-
6 Work out the equation of each line in Q5.
$ ] A B oo C o Do

7 Does the point (3, 1) lie on the line y = 3x — 10?
Show working to explain.




Progression is all about checking your confidence in the maths that you're learning.
s For each Unit test, tick the questions you answered correctly.
= Then rate your confidence by ticking a smiley face.

1 Number

| Unit 1: Unit test
lat]| Q6

Q2] | [o4f] |

number and use it to find the HCFor LCM of
‘two numbers.

Use the laws of indices for multiplying and Q3 ! Q7
Carry out calculations involving powers, Q5 Q6 I

‘Toots and brackets following the priority of

2 Egquations and formulae

o e T e e
Write fand solve one-step and two-step l a1 “ ]
equations.
V\fﬁte and solve equations with letters on both le n I 1Q6”
sides. —
’ Find numbers which satisfy an equation with Q7 I
-two unknowns.
Solve problems by writing and using formulae. IQA’“ Q8 l

3  Working with powers

.. Unit 3: Unit test _
| Understand the meaning of an identity. D
Use the index laws in algebraic calculations lQZ Q10 [ |
and expressions.
Factorise an algebraic expression. Qs ” ‘ |Q7 “ |
Write .and simplify expressions involving Q1 Q3 Q4
brackets and powers.
Substitute integers into expressions. IQB ” ]
Solve equations involving brackets. D

weomasns @0 OO GO

ﬁ?



4 2D shapes and 3D solids

lcan

triangle and a parallelogram.

Derive and use the formmajfdr the area.of a

| Calculate the area of compound shapes
made from rectangles and triangles.

Calculate the volume and surface area of
cubes and cuboids.

Use 2D representations of 3D solids.

Convert between metric measures for area
and volume.

Solve problems involving area, surface area

Plot graphs and read values to solve
problems.

| Recognise when values are in direct
proportion

Understand financial graphs.

Use distance-time graphs to solve problems.

Interpret real-life graphs.

B

wy configence @O OO OO

Fractions, decimals, ratio and proportion

I can...

Unit 6: Unit test

Round to decimal places.

Multiply decimals using a written method.

Convert fractions to decimals by dividing the
numerator by the denominator.

Convert recurring decimals to fractions using
an algebraic method.

Multiply and divide fractions.

Use the four operations with mixed numbers.

[t ]
[e2][ ]
[es][]
[or][]

[l [o4]

|

[os][]

| 'f‘My'b’o‘nfidence ®O @O ©O

111



7 Probability

_ |Unit7:Unittest =~

Estimate probability based on experimental
data.

Make conclusions based on the results of an
experiment.

Use estimated probability to calculate
expected frequencies.

e[ ]
| [os]||

| (&[]

]

o2 ]|

Percentages and ratios

percentages.

‘Convert between fractions, decimals and

Use a multiplier to calculate percentage
increase and decrease.

Use the unitary method to solve percentage
problems.

‘Calculate compound interest.

Simplify and use ratios involving decimals.

Write and compare unit ratios.

Divide a quantity into three parts in a given
ratio.

[s][]
[ee]]
[es]]
(o]}
[ez][]

|

9 Shapes and angles

Use properties of quadrilaterals.

‘Solve problems using properties of angles in
‘intersecting and parallel lines and polygons.

Work out the interior and exterior angles of a
polygon.

@]

| [os]l ]

4]l |

Q7

s ]|

®

B0 &0 ©®0




2
e

40 Charts and diagrams

lcan...

‘Calculate the mean from a frequency table.

Interpret stem and leaf diagrams.

Draw and interpret pie charts.

Compare two sets of data using statistics or
the shape of the graph.

Interpret and draw scatter graphs.

Find the gradient of a straight-line graph.

Find the equation of a straight-line graph.

Usey=mx+c.

ol |
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