Year 7 — Algebraic thinking...
Algebraic notation

What do | need to be _V_Ke words

I Function: a relationship that instructs how to get from an input to an output.

| Sequence: items or numbers put in a pre-decided order

! |
| able to do? |I Input: the number/ symbol put into a function. |
| By the end of this unit you should be |, Output: the number/ expression that comes out of a function.

able to: I Operation: a mathematical process I
I «  Be able to use inverse operations Inverse: the operation that undoes what was done by the previous operation. (The opposite operation) I
I and “operation families”. | commutative: the order of the operations do not matter. |
| . Be able to substitute into single and | Substitute: replace one variable with a number or new variable. |
| two step function machines. | E-xpression: a maths sentence with a minimum of two numbers and at least one math operation (no equals |
| + Find functions from expressions. l| sign) |
| *© Formsequences from expressions | | Evaluate: work out I
| Represent functions graphically. I Linear: the difference between terms increases or decreases by the same value each time I
! |

L ___] L |
-~ f . . T T T A e b e bm o T T M Cinala fitmetinm mmarhinac (aloahera)
|rS|ng|e function machines T Using letters to represent “ I Single function machines (algebra) |
| || numbers | I INPUT outpur |
| INPUT—> —» OUTPUT [| 5*>5*> | v*y+y+y 20+h | |
I The number that The number that | | 3x5 : yx4 I 20 I a —» —» 10a I
goesIN ————  comes out | ! a7 X |
I This box gives the calculation instruction : I 5x3 I 4xy ! h :I 3c—» 10 —» 30c I
I I 4y I v
| F\_/ || Additionand 4 I I
multiplication can be ? 20 shared = I
I To find the input from the output I I done in any cirder ., into ‘h’ Il 1'0 |
| Use the INVERSE operation [ Commutative 4lots of ‘y number of I To find the input from the output
|_ | l_ groups |L Use the INVERSE operation |
r- =, .. T T T T AT T . . . T T T T T, T T T T -
| Eind functions from expressions || Substitution into ||Two step function I
I : I
| weur ourpt || EXPIESSIONS 4y «—— siotsory | | machines C
— > . .. B =
x —» 2 14x If y = 7 this means the expression is 2 e |
| | y Y [ —> —> —>
| I asking for 4 ‘lots of’ 7 1l 2 3 |
Find the relationship between the input | I I I Calculate the value at the end of each operation |
| and the output I 4x7 OR7+7+7+7 OR 7x4 = . _ I
| Sometimes there can be a number of possible I 28 I ]
| functions. | | e g1 y-2 [ For the input use the INVERSE |
| e.8.+7xorx2 could both be solutions to the above | | =7-2=5 I operations I
| function machine | L 1 I
o T ————————————————— — —_—_———_ - —_——_— -
| Two step function machines || Find functions from expressions I

-(—g—)-al ebra 5b IMPORTANT

b —» x5 —» +4 —» 5b+ Calculate the value
at the end of each Il

expressions

I
| |
| |
| |
I “___- " 4 operation fadd 5 then f divided by |

5 I\ givi then add 5
I +5 -4 divide by 3 I
I c+ 4—~._ NOTE: I |
l c —»| +4 |—4P>» — 5(c+4) The whole first Il f—» x5 —» +3 f| 3 [—» +5 |
| output is multiplied ||
— o =5¢c+20 by 5 I I
I W J\S Y Sometimes it helps to try to explain the expression in word — and consider what has happened to the input I
q
______________________________________________ |
_____________________________________________ a
Substitution into an expression | I l'Representing functions graphically mm——————
| | Take the function and generate a with an integer value for x. I
Put the expression into a function machine se uence Z(X + Powers and fractions generate I
| differently shaped graphs.
- 2 > > L z I
2 =)
= o 16
I | To represent graphically the input becomes 14 | I
13%x2=26 | | xco-ordinates and the output becomes y, 12 I
_______________ 2(x_|_ 1 ly=2(x +3) < ordinates 2 10 - |
i_ . +§) 1 | | I 5 s // |
I | Input ENEREN ° s note: |
| The substitution is the ‘input’ I | &dTe | 8 |\10 | 12 | 4 T 1 Because thisisa |
I INPU | 1 | | 3 value I | (y) 2 ‘ linear graph you |
| oufrp | 8 | 10 | 12 | <4—Fhe OUTPUT becomes the | | This becomes a co-ordinate pair 01 2 3 4 5 6 7 canpredictother |
I

uT sequence
L

(2, 10) to plot on a graph INPUT values |

L



Question 1

What is the inverse of addition?

Question 2

If x=10, what is the value of 3x ?

Question 3

Simplify the expressiony +y +y

Question 4

What is the inverse of a cube root?

Question 5

Simplify the expression k + 2

Question 6

a
Trueorfalse:a +~ b = 5

Question 7

If x =20, whatis2x+57?

Question 8

What is the inverse of
multiplication?

Question 9

If x=4, what is the value of 10— x ?

Question 10

What is the inverse of subtraction?

Question 11

Simplify the expression p x 10

Question 12

If x=2.5, whatis3x—47?

Question 13
What is the inverse of squaring?

Question 14
Simplify the expression z X z

Question 15
If x=1.2, whatis4x +10°?

Question 16
True or false: if a=0.5 and b=5, % is

b
greater than -

Question 17
True or false:
Input = 2x
Function : Square
Output = 2x?

Question 18
If x=5, what is the value of 7+x ?

Question 19
What is the inverse of division?

Question 20
Simplify the expression 2 X a X 3

Answers: 1.Subtraction 2. 30 3. 3y 4. Cubing 5. S 6. True 7. 45 8. Division 9. 6 10. Addition 11. 10p 12. 3.5 13.

Square rooting 14. z2 15. 14.8 16. True 17. False 18. 12 19. Multiplication 20. 6a




Year 7 — Algebraic thin klng
Equality and Equivalence

f— 77 B |
Keywords
: What do | need to be | |
2 | Equality: two expressions that have the same value |
| M | Equation: a mathematical statement that two things are equal |
| | Equals: represented by ‘=* symbol — means the same |
| By the end of this unit you should | Solution: the set or value that satisfies the equation |
| be able to: I| Solve: to find the solution. |
| '« .Form and solve linear equations | Inverse: the operation that undoes what was done by the previous operation. (The opposite |
| « Understand like and unlike I| operation) |
| terms I| Term: a single number or variable |
|+ Simplify algebraic expressions | Like: variables that are the same are ‘like’ |
| | | Coefficient: a multiplicative factor in front of a variable e.g. 5x (5 is the coefficient, x is the variable))
| | Expression: a maths sentence with a minimum of two numbers and at least one math operation (rlo
- e |
- " F""—"~"~"""¥"”"¥"/”"¥¥7/” /=== | N e e T T T A
_ ore Use a bar model to display the relationships between
| Egual =3 %‘ I Fact Families s terms and numbers. y :
[¢]
ity 2+1425+5+6|¢gz2 Il 13 7 _% 14 . |
| ' ' 233 |l : —— | = : ' L
o 1]
! 16 =32 | [ 5 — |
! sEs |l g | — |
| “Is equal 5% |l : / g — . / ' 1 N |
| to” J 5z 1l 20 S x 10 tHt+t t-t=t |
| n | | . - . ~ _ +t+t=y y—' —-t=
| Saying it out loud sometimes helps you to understand | | 13+7=20 20-7=13 - a x+10:14 11 1(1_18( 3xt=y VT3=t |
equality 7+13=20 20-13=7 10+x=14 X = 3t=y y+t=3 |
s b A I .
e b o e wanier | SOIVe one step equat ions 1
| Solve one step equatlonsThere is more to this than just lso eone Step equat ons I
spotting the answer
tting th | .
| (+/-) X a2 I x/=) 5 5 5 5 Don’t forget you |
] 42 =59 ) [ ~ — i ——— know how to use |
| X - e Don’t forget you I f=5 | | I function machines |
| know how to use 4 |
| x+42=59 functionmachines | | 5—» x4 —»f
: 42+x=59 1 ) x—»+42 —»59 | : :*‘:i S :
Y | 5= \—/
- 59 N/ f .
| >9-x=42 I 5x4=f ~4 :
| 59-42=x -42 | | 4x5=f
| ‘L ____ |
r-r—-——--—- r--r-r—-—m——m—H—————"—F"—F—F—"F—""F—~r—"—"—F"—T™""""""""""""—""—"—————
Like and unlike terms | Equ|va|ence Collecting like terms _symbol
Like terms are those whose variables are he Check equivalence by substitution The —symbol means equivalent to.
same e.g. m=10 Itis used to identify equivalent expressions
O and 30 are Iike 2 X 7m _ IS used to laentity equivalen p
terms 5m 2m 3m Collec‘tin like terms
the 5x 2 x (2x10) (7x10) - Only like terms can be
variable is 10 =2x20 (3x10) combined
=50 =40 =70-30
*he sa . . , —aq +5b —2x +
r‘%@ are unllke Equivalent 40 4X 5b 2X lob

X ba terms

| I
| |
| I
| |
| I
| |
| I
| I
| |
| I
| |
: are NOT the :
| I
| |
| I
| |
| I
| |
| I
| |
| I
| |
' :

expressions
Repeat this with various values for

 Gan
IR

|
|
|
|
|
|
|
|
|
|
|
:Sm
|
|
|
|
|
|
|
|
|
|

the variables
m to check
same
Examples and non- [TTTT1]
examples 15b
Like terms Un-like 2x2m Common
terms I:I:‘ mlSCOI’\CEQtIOI’]S
Y, 7y Y, 7x Dj} 4dm 2x+3x2+4x = 6x+3x?
2x2, x2 2x?, 2¢?
ab, 10ba ab, 10a 7m - Although they both have the x variable x2 and x
5 -2 K 5’ -2t terms are un-like terms so can not be collected
’
3m [ [ []
\_'_l
Note here ab and ba are commutative operations, so 4m

I arestillketerms | b _ -



Simplify 7a+a +3a + 3a

Simplify 4a + 3a—4a + 5a

Solve 9 —x=2

Question 1 Question 2 Question 3 Question 4
Simplify 3a—a+4a-3a Simplify 8a —a -2a + 4a Solve x—10=-8 Solve x—10+-6
Question 5 Question 6 Question 7 Question 8

Solve 13 —-x=10

Question 9 Question 10 Question 11 Question 12
Simplify 4a + 4a + 4a—3a Simplify 6x — 4x + 3x Solve 8x =80 Solve g =4
Question 13 Question 14 Question 15 Question 16
Simplify 3x + 5x — 3x + 4x Simplify 5a —2a—a—2a Solvex+4=8 Solvex+4 =11
Question 17 Question 18 Question 19 Question 20
Simplify 6a —a + 3a — 2a Simplify 8a +a + 3a + 2a Solvex—-10=0 Solve 2x =8

Answers 1.3a, 2. 9a, 3. X=2, 4. X=4, 5. 144, 6. 8a, 7. X=7, 8. X=3, 9. 93, 10.5x, 11. X=10, 12. X=32, 13. 9%,14. 0,

15. X=4, 16. X=7, 17. 6a, 18. 14a, 19.x=10, 20. X=4




Year 7 — Algebraic thinking...
Sequences

I NA Tt A Ll macmd +m e ] oaox |
What do | need to be:I Keywords 20%D
able to dO? |: Sequence: items or numbers put in a pre-decided order xnao

Term: a single number or variable
By the end of this unit you should I Position: the place something is located

| Rule: instructions that relate two variables

I

I

I

I

be able to: I
| Linear: the difference between terms increases or decreases by the same value each time |
I

I

I

I

I

I

* Describe and continue both

. . | Non-linear: the difference between terms increases or decreases in different amounts
linear and non-linear sequences |

Difference: the gap between two terms

° E.xplain term to term rules for || Arithmetic: a sequence where the difference between the terms is constant
linear sequence || Geometric: a sequence where each term is found by multiplying the previous one by a fixed non zero number
* Find missing terms in a linear |:
sequence |
I

L o ______ |
[~ e ., T T T T T T T T L T T —— T
: Describe and continue a sequence whatwii || Predict and check terms | pegictions: :

diagrammatic ] Look at your pattern and
I a @8 eee® the next |I f consider how it will I
| | Countthe =] & number |I \/ \ \ \ / increase. I
| | number of L] be? Can II 3 5 7 |
| | circlesor you draw I ~_ A ~ < e.g. How many lines in |
I lines in 1 3 5 this? II +2 +2 pattern 6? |
I .each W W v I| Prediction - 13 |
image || CHECK - draw the next terms If it is increasing by 2 each I

—————————————————— - P _ _ ___ | time-in 3 more patterns
. . 1 :/_\/_\7 /_\/_\_/I_\ /_\/_\7_\/ there will be 6 more lines I
Sequence in a table and graphically | g 11 13 I
Position: the place in the L _!
sequence, ) 3 S e

~ [ position 3 Linear and Non Linear Sequences
has 7 Linear Sequences — increase by addition or subtraction and the same

”
squares amount each time

3 5 /‘7
Term: the number or variable
(the number of squares in each

| I
| I
| I
| Non-linear Sequences — do not increase by a constant amount — quadratic, :
| geometric and Fibonacci.
| ©+ Do not plot as straight lines when modelled graphically I
| * The differences between terms can be found by addition, subtraction, I
I multiplication or division. |
| I
| I
| I
| I
| I
I

image)
E
Inatabl pogition | 1 | 2 | 2 g . . )
s Fibonacci Sequence - look out for this type of sequence
Term 3|5 |7 $
>
~—y —¥ 0 1 1 2 3 5 8 ees
+2 42 \
Because the terms increase by the same addition Pasition

I
I
I
I
I
I
I
I
Graphically I
I
I
I
I
I
I
I . .
| Each term is the sum of the previous two terms.

each time this is linear — as seen in the graph

L
I

I

I

I

I

I | | |
I

I

I

I

I

I

I

I

I

I

I
L

[~ —————————_—
| Continue Linear

I Sequences

Continue non-linear Sequences
1,2,4,8,16...

7,11, 15, 19...

How do | know this is a linear sequence?

It increases by adding 4 to each term.

How many terms do | need to make this conclusion?

At least 4 terms — two terms only shows one difference not if
this difference is constant. (a common difference).

How do | continue the sequence?

You continue to repeat the same difference through the next
| positions in the sequence.

I
! |
I
I I
I
I How do I know this is a non-linear sequence? |
I It increases by multiplying the previous term by 2. — this is a geometric |
| sequence because the constant is multiply by 2 |
| How many terms do | need to make this conclusion? I
| Atleast 4 terms—two terms only shows one difference not if this difference is I
| constant. (a common difference).

I How do I continue the sequence? I
I You continue to repeat the same difference through the next positions in the |
sequence. |

R |

he next term
is found by
tripling the
previous term.
The sequence

EXpIain term-to-term rule How you get from term to term

4,12, 36., 108..,
¥ ¥ —y

f x3 X3 x3 |

|
First |

Try to explain this in full sentences not just with mathematical notation.
Use key maths language — doubles, halves, multiply by two, add four to the
previous term etc.




Question 1

Find the missing numbers
31, ,21_,11,6

Question 2

Find the missing numbers
35, ,25_,15,10

Question 3

Find the next 2 terms
1,3,4,7

Question 4

Find the next 2 terms
81,27,9

Question 5

Which of the equations will produce
a straight line graph
Y=§ +2o0ry+x+2?

Question 6

Find the missing numbers
29, ,19,14, 14, 4

Question 7

Find the missing numbers
55,47, ,31, ,15

Question 8

Find the next 2 terms
1,2,3,5

Question 9

Find the next 2 terms

Question 10

Which of the equations will produce

Question 11

Find the missing numbers

Question 12

Find the missing numbers

256,64,16 a straight line graph 10,15, ,25, ,35 ,17,23,29, ,41
8
Y=10x+8orY = ?
x+10
Question 13 Question 14 Question 15 Question 16
Find the next 2 terms 81,27,9 Find the next 2 terms 10,50,250 Which of the equations will produce | Find the missing numbers
a straight line graph _,49,39,29,19,
y=3x+20rY=z+2 ?
Question 17 Question 18 Question 19 Question 20
Find the missing numbers Find the next 2 terms 5,2,7,9 Find the next 2 terms 81,27,9 Find the next 2 terms
3, ,15,21, ,33 30000,3000,300

Answers: 1.26,16,2.30,20,3.11,18,4.3,1,5.y+ x + 2,6. 24,9, 7. 39,23 8.8,13, 9.4,1, 10.y=10x + 8, 11.20,30, 12.11,35, 13.3,1, 14. 1250,6250, 15. Y= 3x +2, 16. 59,9, 17.9,27, 18.16,25, 19.3,1, 20.30,3




Year 7 — place value and proportion.

What do | need to be
able to do?

I

I

I

: By the end of this unit you
| should be able to:

| * -Convert fluently between
| fractions, decimals &

| percentages

I
I
I

| Tenths and
: hundredt,hs/ One hundredth

FDP equivalence

|| Keywords

II Fraction: how many parts of a whole we have

I Decimal: a number with a decimal point used to separate ones, tenths, hundredths etc.
Percentage: a proportion of a whole represented as a number between 0 and 100
Place value: the numerical value that a digit has decided by its position in the number
Placeholder: a number that occupies a position to give value

Interval: a range between two numbers

I| Tenth: one whole split into 10 equal parts

I| Hundredth: one whole split into 100 equal parts

I| Sector: a part of a circle between two radius (often referred to as looking like a piece of die)
| Recurring: a decimal that repeats in a given pattern |

ones i tenths

hundre
dths

1T

(on

_ 1

I
I
I I | | L]
I
I

I
I
I
whole split into L AL . One whole —split into 10 |
: %’ 100 equal parts) \ ) ’ Onetenths =01 equal parts |
£ = _1 =001 ' =
| % 100 0 ones, 5 tenth and 2 hundredthsI | :
| §1 0+0.1+0.1+0.1+0.1+0.1+0.01% A -1 oOnetenth-splitinto 10 |
| 0.01 | Onehundredth= =0.01  equalparts
| One tenth (one whole split into 10 equal pdrts) = =0+0.5+0.02 : [ 100 :
I.==0 L _— ; === == =1 0= === _=__0.i_2________;| I'_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_-'
| Fifths Twenty |: Percentages on a hundred grid :
6
I «— h“ndredt%srl,e Whole :I 100% = a whole = 100 |
- undredths——
| M " One terith b oh 6 tenths I
! E -{ :I and 3 I
: = HEENEE |: g hundredths :
()]
-
I O = II a o
| Two tenths = one 100 5 R hung;;dths :
) ~ =
[ by fifth L | B 7% hundredt ° I

One fifth (one whole split into 5 equal parts)

[ Quarters

One quarter (one whole splitinto 4 eqtial

Simple pie charts

Represent equivalence with

I

[

I t5) = 571 Twenty fi I Splitinto 10 phcactiosual |

amts) =1 150.25] wenty five | plit into I i alls |

| @ = hundredths II parts I Whote 7 |

| _;8 One whole Qne half =10%=36° Il 2 I 2 |

T T T
I3 — =05 I| Splitinto 2 I — I — I 2 I
| ond" Il Apie charth =swe=ts0r _ I PPTFTITIITT] |
ter = i

L Ogsquar er II 26%"?(: alrltF[?I: Splitinto 5 Il M EEEIENEREREN |

Fo oo ooooZEo-oo=o=o==| so2 parts I ERERRELIER] !

. . I calculations are oo o0 Il 'TLTI—FL'-LP‘I";—TlIT I [

I FraCtlonS —0Nna dlagram IL out of 360 =20n= 172 IL 12 |12 |72 |32 |32 |72 |32 ] 32 Iu IIz Iiz 12 I

| F———— e

| {™| The denominatoris represented by | |

[ EQUALLY sized parts — this is split into : Convert FDP . 20 out of |

is

I_______qi.a.ri.e.ri_______________________. |z > also ——»l00 squares—» o d70d A :
| Fract b ] means 70 undredths

ractions — on a humber Il o W =70% |

| . I I Using a 70+ hundredth I

[} | Py | } One whole split I I calculator 100 s” I

: 0 1 into 18 equal | : =7 ”;e;\ths" Be careful of recurring |

arts ] . :
| This pointis at the par I| ./~ —— | S-D |Converttoadecimal decimalsl |
18 is the O _
| 67 part wisthe T eg 3 =0.3333333 |
enominator is will gi _
| 6isthe numerator g 3 «— 1 I This will give you the \A x 100 converts to a The dot_a%c/)g\:e the |
2 answer in the simplest t
L ___¥® 9 _ 3 _llaum ___ _ __ _ _Percemese —————  ———



Question 1

19
Express ~= as a percentage

Question 2

9 .
Express oasa decimal

Question 3

Complete the equivalent fraction:

Question 4

Complete the equivalent fraction:

13 .
Express Soasa decimal

22
Express ——as a percentage

Complete the equivalent fraction:

3

8 56

2__ 6,
3 12 7 28
Question 5 Question 6 Question 7 Question 8

Complete the equivalent fraction:

Question 9

Express 60 as a fraction

Question 10

Express 74 as a fraction

Question 11

Complete the equivalent fraction:

Question 12

Complete the equivalent fraction:

Express 0.1 as a fraction

47 .
Express oasa decimal

Complete the equivalent fraction:

3__ 4o
4 28 7 21
Question 13 Question 14 Question 15 Question 16

Complete the equivalent fraction:

7 .
Express gasa decimal

1
Express —as a percentage

Complete the equivalent fraction:

2__ 5__
3 24 8 24
Question 17 Question 18 Question 19 Question 20

Complete the equivalent fraction:

Answers: 1. 76%, 2. 0.18, 3. 8, 4.24, 5. 0.65, 6. 88%, 7. 21, 8. 72, 9.%, 10. %, 11.21,12.12,13. %, 14.0.94,15.16, 16. 15, 17. 0.7, 18. 4%, 19. 15, 20. 48




What do | need to be able to do?

By the end of this unit you should be able to:
. Understand place value and the number

system including decimals
*  Understand and use place value for

decimals, integers and measures of any size
*  Order number and use a number line for
positive and negative integers, fractions and

* usethesymbols =, #, <, >

*  Work with terminating decimals and their

corresponding fractions

*  Round numbers to an appropriate accuracy

*  Describe, interpret and compare data

distributions using the median and range

I
I
I
I
I
I
I
I decimals;
I
I
I
I
I
I
I

l |
l |
| Approximate: To estimate a number, amount or total often using rounding of numbers to make them I
I easier to calculate with

Integer: a whole number that is positive or negative I
I Interval: between two points or values |
I Median: A measure of central tendency (middle, average) found by putting all the data values in order and |
| finding the middle value of the list. |
| Negative: Any number less than zero; written with a minus sign. |
| Place holder: We use 0 as a place holder to show that there are none of a particular place in a number |
I Place value: The value of a digit depending on its place in a number. In our decimal number system, each I
| place is 10 times bigger than the place to its right

Range: The difference between the largest and smallest numbers in a set I
I Significant figure: A digit that gives meaning to a number. The most significant digit (figure) in an integer |
I is the number on the left. The most significant digit in a decimal fraction is the first non-zero number after |
| the decimal point. |
l |

e I—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_J
—————————————— . |
: Integer Place Value : : Intervals on a number line |
| < > < > < > < > < > I
: L 5 RO £ : | Divide the difference by the number of intervals (gaps)|.
I | || | || 1 . -
I H|{T|o|H|[T|]o|H|[T|O|H|T I (] 20 40 60 80 100 E..g.100+5=20 [
I I
I 314 84 o|3|3]|o0]2 e e e e e e e
» | T ) -
: Placeho | | Rounding to the nearest power of tenif the number s halfway between we :
| “round up”
:Three biIIi(EI)?{ one hundred and forty eight : I 5495 to the nearest 1000 5475 to the nearest 100 5475to the nearest 10 |
million, thirty three thousand and twenty | T 1 r T " i . |
Inine I I 1 6000 5400 5470 1) 5480) |
[1 billion 1, 000, 000, 000 I I |
|1 million 1. 000, 000 pndndpdyndpdyntpulyntpnlyntpnlpn
. —_—_——T IM H I
: . g edian i
:Compare integers using <,>, =, % I : Range spread of the values | I The middle value I
I pifference between the biggest and I | Example 1 Median: puttheinorder 3 4 8 9 12 |
: ; less ihaft'h womdsiatmtin (=) 2soo0 | I smallest : |4 39 812 find the middle number 3)4 8 9 1
greater than
| — equa| to 300000000 @ Three billion Range: Biggest value — Smallest | I I
| % not equal Gt msy @ 5000 II value | | Example 2 Median: put the in order |
R 12-3=9 | 150 154 137 148 160 |
,I_—:::::::::::::il—_Ril e )18 There are 2 middle I
. 137 160 152
| I numbers |
| DeC|ma|S ones I tenths E;Jr?sdre I |_15_8 o ﬂ“itfﬂ'ﬂ’oﬁ‘t_ _________ I
00— N~ e 4ee T T
: . |: Decimal intervals on a number line :
| I i I I | One whole spit into 10 parts makes tenths = 0.1 |
| 0 ones, 5 tenth and 2 hundredths I | One tenth split into 10 parts makes hundredths = 0.01 |
[ Five tenths and two Q+0.1+0.1+0.1+0.1+0.1+0.01+0.01 || |
I hundredths =0+0.5+0.02 | | I T 1 Li T T L} T L] T 1 |
L =0.52 I O 010203040506070809 1 |
“Compaing | wnenvemmonimaomn 1 S T a o o o gy |
| — Ich the fargest ot U.5 and .25+ Il 0 002 004 006 008 01 |
| decimals [l |
0.3 >0.23 N FTr T |
: One Ient hundre “There are more counters in the Il O 02 04 06 0.8 1 12 14 16 18 2 |
I S a 1° dths furthest column to the left” L |
i -
| $ . ) - . |
e |1 Round to 1 significant figure
: 0.3 Comparing the values I : :
I . both with the same I I 370 to 1 significant figure is 400 I
I Jne e |I]ent guk:wre 0 number of decimal | I37tolsignificant figure is 40 Round to the first I
S S ths i 3.7 to 1 significant figure is 4
) L places is another way to g &
: “ & ’?'OI/\_\O\'T/_ 0'2 compare the number of : : 0.37to1 significar.1t fIgure is.0.4 . non zero number :
| - P tenths and hundredths | | 0.00000037 to 1 significant figure is 0.0000004 |
L L g




Question 1 Question 2 Question 3 Question 4

Write in ascending order: 0.06,0.5,0.65 | Write in ascending order: Round 50 correct to 1 significant Round 0.06574 correct to 1
0.7,0.08,0.82 figure significant figure

Question 5 Question 6 Question 7 Question 8

Write in figures: Four hundred million Write in figures: Three hundred Find the median: 6,12,3,11,6 Find the median: 7,10,7,12,7,12

and twenty two thousand million one hundred and two
thousand

Question 9 Question 10 Question 11 Question 12

Write in ascending order: Werite in ascending order: Round 0.0032227 correct to 1 Round 0.0218 correct to 1 significant
0.17,0.2,0.02 significant figure figure

3.26,0.437,3.07

Question 13 Question 14 Question 15 Question 16
Write in figures: sixty three million six Write in figures: seven hundred and | Write in ascending order: Find the range:
hundred nine million and one
0.8,0.08, 0.96 12,3,5,6,12,15,3
Question 17 Question 18 Question 19 Question 20
Find the range: 6,15,10,15,6,6,6 Round 6762 correct to 1 significant Round 5059 correct to 1 significant | Find the median: 13,15,7,10,14
figure figure

Answers: 1. 0.06,0.5,0.65, 2. 0.08,0.7,0.82, 3. 50, 4. 0.07, 5. 400022000, 6. 300102000, 7. 6, 8. 8.5, 9. 0.437,3.07,3.26, 10. 0.02,0.17,0.2, 11. 0.003, 12. 00.02, 13. 63000600, 14. 709000001, 15.0.08,0.8,0.96, 16. 12,
17.9, 18. 7000, 19. 5000, 20. 13



Solving problems with addition and
subtraction

—_————— e —— — — — ——— -_--———————— - - - - - - - - —_— - - —————————— — =
What do | need to be able | | Keywords
tO do? : Commutative: changing the order of the operations does not change the result

Associative: when you add or multiply you can do so regardless of how the numbers are grouped
Inverse: the operation that undoes what was done by the previous operation. (The opposite operation)
Placeholder: a number that occupies a position to give value

I

|

I

By the end of this unit you should be able to: I
I

Perimeter: the distance/ length around a 2D object [
I

|

I

|

I

I

I

I

I

I Understand properties of addition/ subtraction I
| Use mental strategies for addition/subtraction |
I . Use formal methods of addition/Subtraction for |
I

I

I

I

I

integers | Polygon: a 2D shape made with straight lines
. Use formal methods of addition/Subtraction for L . . .
decimals Balance: in financial questions — the amount of money in a bank account

Credit: money that goes into a bank account

*  Solve problems in context of perimeter i
Debit: money that leaves a bank account

I
e Solve problems with finance, tables and :
I

timetables
*  Solve problems with frequency trees
| :_ Solve problems with bar chartsand fine charts | | _ _ _ _ _ _ _ _
At dtet . T e La . ae. e T T o T 1
| Addition/ Subtraction with ~ Subtraction the order has to stay the pormal written methods [
I = Addition is commutative same - I
P ~147 = 360 - 100 — 40 — 7 HIT|o
I . A o0 ® ® o0 360 - 147 = 360 - 100 — 40 _ =it |
I__' 56 93 .. + @ @+ 00 . ! 8'?
| @ [ @ Do *  Number lines help for + | 5lalz —[2]4]9 |
I Modelling methods for addition/ subtraction addition and subtraction TR T [
I ¢ Bar models 6 + 3 =3 + 6 *  Workingin 10’s first aids |
| «  Number lines mental addition/ subtraction Relmember the place value of each I
o i The order of addition does . . . column.
| Part/ Whole diagrams ot change the result Show your relatlons.hllps by You may need to move 10 ones to the |
8 writing fact families |
|_ ones column to be able to subtract
IAddltlon/ Subtraction with .. . '| Solve problems with |
Ll |
| 0 canbe v I Perimeter is the length around the outside of a
|__ I
used to fill e polygon
[ 4 .38 I
' empt The triangle has a perimeter of 25¢
| 2 9 0 P y. represents 1 instead of Find the | Py |
| : + places with 100 ind the length of x |
A value \
8cm + 8cm + xcm = 25¢cm |
Thle decimal place a(.:ts as the Revisit Fraction — lsoscele T e I
placeholder and aligns the (4 . . | xcm s |
| 8 Decimal equivalence! | _
Other Values 543 +— I . M
[ 10 543408 I| Triangle |
- ____ l____ _notaton _ __ ____ _ __ _ __| l
e tirn memklome waieh 1 Tahlec and T T 1
SOIVE problems with : Tables and Bus/ Train timetables Each column represents a |
j h row represents |
I[ | timetables Harton | 1005 | 1045 | 1130 Journey, eac
Profit= Income - Costs ] |} 2=2 e the time the ‘bus’ arrives at
I Distance tables Bridge | 1024 1106 147 that location I
) A e N [ Aville | 1051 | T35 | 1205 | | TIME CALCUALTIONS — use a :
=Talalalllal
I [ Debit — Money [eaving an ] [ _2n_| carait Ware | 17 | 1202 | 1233 number line I
I YT II 493 Glasgow |
I Money uses a two decimal place system I I 4 o walE s Belfast Two-way tables
I 14.2 on a calculator represents £14.20 . I I H T I
I II This shows the dist bet Where rows and columns |
is shows the distance between —~ «—— . .
H | HHHT ) intersect is the outcome of that
| Check the units of currency — work |I Glasgow and London. :] action I
| in the same unit | Itis where their row and column THTT : I
l 1 intersects |
r-r—————--—--—--—---- - - - - - —-_—-_—_-_—_-_—_—- - - - —_—_—_—_—_——_——_—————_——_——_——_——_———— =

| Frequency trees

60 people visited the zoo one Use addition/ subtraction methods

. 6 to extract information from bar
Saturday morning. " ] charts
§ 12 .
26 of them were adults. 13 of - —
the adult's favourite animal 58 e.g. Difference between the
€

was an elephant. 24 of the
children’s favourite animalwas
an elephantThe overall

and took the bus.
Walk frequency — bus frequency

Transport

:clotal , _ When describing changes or making predictions.
60 people Probabilities or «  Extractinf tion f dat
A frequency tree is made up from part- statements can be taken xtract information from your data source
whole models. One piece of from the completed trees Make comparisons of difference or sum of values.

I
I
I
I
I
I number of students who walked :
| |
I
I
I
I
I

information leads to another e.g. 34 children visited the| | ¢ Putinto the context of the scenario



Question 1 Question 2 Question 3 Question 4

Complete 11018 + = 13873 Complete -2121=18021 Calculate 47.1 -2 Calculate 7.19 - 0.23
Question 5 Question 6 Question 7 Question 8

Complete 8765- = 8490 Coomplete -19235 = 13146 Calculate 3.36 + 88.6 Calculate 0.466 + 16
Question 9 Question 10 Question 11 Question 12
Complete 19905 = 12063 Complete 11969 + =207711 | Calculate 6.18 + 0.471 Calculate 63.5 + 0.265
Question 13 Question 14 Question 15 Question 16
Complete 12445- =12311 Complete 2540 + =16107 Calculate 60.1 - 0.835 Calculate 49.1 - 46.7
Question 17 Question 18 Question 19 Question 20
Complete 4404 + = 8665 Complete 2701 + =12547 Calculate 26.8 - 9.35 Calculate 4.8 — 0.586

Answers:1. 2855, 2. 20142, 3. 45.1,, 4. 6.96, 5. 275, 6. 32381, 7. 91.96, 8. 16.466, 9. 31968, 10. 8802, 11. 6.651, 12. 63.765, 13. 134, 14. 13567, 15. 59.265, 16. 2.4, 17. 4261, 18. 9846, 19. 17.45, 20. 4.214




Year 7 — application of number

Fractions and percentages of amounts

What do | need to be able

to do?
By the end of this unit you should
be able to:

Find a fraction of a given amount
Use a given fraction to find the
whole or other fractions

Find the percentage of an amount

using mental methods
Find the percentage of a given
amount using a calculator

Fraction: how many parts of a whole we have
Equivalent: of equal value

Place Value: the value of a digit depending on its place in a number. In our decimal
number system, each place is 10 times bigger than the place to its right
Convert: change into an equivalent representation, often fraction to decimal to a

percentage cycle.

| I
| I
| I
| I
| I
| | Whole: a number with no fractional or decimal part. |
| | Percentage: parts per 100 (uses the % symbol) I
| I
| I
| I
| I

I

I 90 |
| Fing 2 The bar represents the . ' . I
Find 5 of / whole amount 30 30 S I
I £205 £205 15 15 15
| [ 1 1 Use bar models for comparisons |
[ S 7 S N - N I 7 S N 2 S I 7 S ' ' " 1of90=30 !
: 111 1 \ 45 3 :
2 out of the 5 equal 2 _
| | £205 + 5= Zof45=30 |
parts
I £41 2 I
| 2x£41=£82 Each part of the bar model I 30f90=3of45 |
I

2
3 of avalue is 70. What is the whole

number? S 70 / Each part of the
A

\

70 +2=35

bar model

35

35

35 ‘represents 35.

Y

35x3 =105
The whole number

100%

A

10% = — of the
10

1
Mhole

>

r
0%

T
20%

T
40%

T
60%

T
80%

100%

hole

10% = L of the
10
whole

20%=12—0=§ofthe

50%=i=%ofthe

whole

1

0

5% = L of the whole
20

Find 65% of 80

80

A

Method 1:
65%=10%x6+5%
=(8x6)+4

[

\ =52

8

8

8

8

8

8

8

8

8

8

Method 2:
65% =50% + 10% +

5%

The wording of the question is important to setting up
the baéénodei
R S

21121 21| 21

Y

%of a humber is 63. 1

What is 1 of the 84 Use the
6 . \ whole to

I
nu@ 1411414 [14[14[14] find a
given

I
I
I
Find the whollh
I
I
I
I
I
I

__________________________________ _pa.pt__

P — — — — — — — — e e e . [ e e e e

Find the percentage of an amount

(Mental %eﬁhgdsg
resents

ulator methods)
“* -} —Using a multiplier

Find 65% of 80

Fraction, decimal, percentage
conversion

I 0.65x80=gI

Using the percent
button This brings up the % button on

. 0 screen
Find 65% of 80 You will see 65%

Type 65 You can also use

the calculator to
Pres: (%) support non
Press(X) 80 and then press =

calculator methods
and find 1% or 10%
then-add
percentages
[ “of” can represent ‘X’ in caIcuIato% together

methods




Questiion 1

Calculate 2 of £560
14

Question 2

Calculate ; of £511

Question 3

Calculate % of £377

Question 4

Calculate % of £297

Question 5

Calculate % of £64

Question 6

Calculate L of £854
14

Question 7

Calculate g of £135

Question 8

Calculate 1—73 of £481

Question 9

Calculate % of £138

Question 10

Calculate % of £377

Answers:1.£120, 2. £219, 3. £145, 4. £108, 5. £48, 6. £61, 7. £105, 8.£259, 9. £92, 10. £319




Year 7.—a ucation,of number
Solving g)r lems with multiplication

and division

What do | need to be able to do?

>

rray: an arrangement of items to represent concepts in rows or columns
Multiples: found by multiplying any number by positive integers
Factor: integers that multiply together to get another number.

I I
: By the end of this unit you should be able : :
to:

| . Understand and use factors |
| < Understand and use multiples [
| = Multiply/ Divide integers and decimals | | Mili: prefix meaning one thousandth
I 1€

I I
I I
I I
I I

I

I

I

I

I

I

by powers of 10 enti: prefix meaning one hundredth. |

*  Use formal methods to multiply |
*  Use formal methods to divide |
I

I

I

¢ Understand and use order of operations

Kilo: prefix meaning multiply by 1000
Quotient: the result of a division

«  Solve area problems Dividend: the number being divided

+  Solve problems using the mean Divisor: the number we divide by.
- _ b
| e ] _________________ I ___________
| Factors | Multiples IMultlplv/ Divide by!
|
| ®e®eeeArrayscan helprepresent ® @0 0000000 || 4 4 4 4 4 || powers of 10
I 010 066 factors 10x1or1x10 I | I I 100s | 10s | 1s 100s | 10s | 1s
I5x20r2x5 Factors of 10 |I I . ) | @@ || <100 ’ﬁ
I 1, 2, 5, la\The number itself | | Bar models can represent by something is a multiple. E.g. 20 is a multiple of 4 I | .u

is always a factor | . The first time th

| | | :Lowest Common Multiples e first time t e' | 3x100 =300
|

| multiples match
I

I

I

I

I

I

E— m——
IEguare numbe::r I::cvtifsn ODD number ] Be strategic | | 9 9, 18, 27,13€, 45, 54 LCM t s o b: L4 :
I

I

I

I

I

I

| Factorsof4a  Factors of 36 - Lay factors out in 1 | 12 | 12,24,36)48,60
| 1,24 1,2,3,4,69,12,18,36 Pairscanhelpyou 4 S A i W 7
I nottomissany | Y &\ & | | 0.03x 100 =3
,_____________:::::::________ — :::::::::::::::::: | Repeated multiplication and
| Metrlc conversu)ns 1o 100 . | I division by powers of 10is
| m———ch—o—Pm—o—Pkm L 200, I commutative
Useful Conversions g kg mi L +10then +~ 16— + 100
| I +10 l +100 3100 100 +100 ||
0
©- e I ]
(/. . T T T T T T T T T T [~ e = o 4. chord T T T T T T T T T
MU|t|pllcat|0n methOdS Less effective method Division methods Short division Complex division

especially for bigger 51 2

I I
I ! I
| I : +24=+6~+
| o [xTwele multiplication I | 3584 +7=512 7 3°5 84 24 6. . 4
. . = | Break up the divisor |
| Multiplication with decimals | | using factors |
| Perform multiplications as | Division with decimals
Long | |
| mu| licat mgtLII:)d integers | | The placeholder in division methods is essential — the decimal lines up on the |
e.g.0.2x0.3—»2x3 dividend and the quotient
! Repeated 8 || 24+002—» 24+02 —» 240+ I
| IM addition Make adjustments to your | | ( | |
| answer to match the question: | | ! |
| Estimations: Using estimations allows 0.2x10=2 | All give the same solution as represent the same proportion.
a ‘check’ if your answer is reasonable 0.3 _ I Multiply the values in proportion until the divisor becomes an integer I
| 3x10=3 |
L Therefore 6 <~ 100 = 0.6 | L |
______________________ JC 0 — 1
r—-r———-------1r—-———_—_—_—_—_—_—__—_—_——_—_— -r-———-—--—--—-—-—————— .

-
Mean problems

Mean —a measure of average

Order of operations | Area problems

of the rectangle it would
fitin

40

The mean number of blocks would be 8

| | | L) |
| | N |
I : I Recta ngle ) | I ‘ ) It gives an idea of the centr‘al value |
| | | Base x Perpendicular 11 | | Lilly, Annie and Ezra have the following |
Indices or roots . cubes
| | height || Ly OO 9440 |
| \ Multiplication or division ] | | | | Annié |
total
| Addition or subtraction ] | | | | Ezra EIEEE |
Parallelogram/ 7 a | o )
I | | -1 | Finding the mean amount is the average |
| > i Rhombus ) ' | | amount each person would have if shared |
| If you have multiple operations | | Base x Perpendicular E | | out equally |
I from the same tier work from | height | | . . |
| left to right l | Lilly Annie Ezra |
eg. 10-3+ —p 10- —>7+5|I ||
I's 3 | | Triangle | | |
: 6x4+8x2 I : % x Base x Perpendicular ; | : :
|1 height '
: 24 + 16 = | | Atriangle is half the size ! : | :
|l I

| I L) |

| |



Questions 1

What is the highest common
factor of 77and 1477

Questions 2

What is the highest common factor
of 55 and 50

Questions 3

Find the lowest multiple of 18 and
15

Questions 4

Find the lowest common multiple of
30and 6

Questions 5

Work out 93.9 x 10000 =

Questions 6

Work out 9710 x 1000 =

Questions 7

Work out 0.174 + 100 =

Questions 8

Complete: 4km = m

Questions 9

Complete: 5000m = km

Questions 10

Work out 632 + 10000 =

Questions 11

Work out 1480 x 0.1 =

Questions 12

What is the higher common factor
of 120 and 72?

Questions 13

What is the highest common
factor of 134 and 67?

Questions 14

Find the lowest common multiple of
24 and 8

Questions 15

Find the lowest common multiple of
22 and 11

Questions 16

Work out 0.029 x 1000 =

Questions 17

Work out 0.7886 x 10 =

Questions 18

Work out 362 + 1000 =

Questions 19

Complete: 9m= cm

Questions 20

Complete: 5000ml = litres

Answers: 1.7, 2.5, 3. 90, 4. 30, 5. 939000, 6. 9710000, 7. 0.00174, 8. 4000, 9. 5, 10. 0.0632, 11. 148, 12. 24, 13. 67, 14. 24, 15. 22, 16. 29, 17. 7.86, 18. 0.362, 19. 900, 20. 5




Year 7 — direc

ted number

to do?

By the end of this unit you should
be able to:

Perform calculations that cross zero
Add/ Subtract directed numbers
Multiply/ Divide directed numbers
Evaluate algebraic expressions
Solve two-step equations

Subtract: taking away one number from another.
Negative: a value less than zero.

Commutative: changing the order of the operations does not change the result

Product: multiply terms
Inverse: the opposite function

Square root: a square root of a number is a number when multiplied by itself gives the value (symbol \/‘)

Square: a term multiplied by itself.

Expression: a maths sentence with a minimum of two numbers and at least one math operation (no

. . equals sign)
e Use order of operations with
directed number

- IL
L l | | 1 1 1 | | Il l | 1 | 'l 1 1 Il | l 1 e
I T I I ] T I I | ] I I | I ] I I ] I ] ] e
<10 -9 -8 -7 -6 -5 4% -3 -2-1 01 2 3 45 & 7 8 9W

_______________ -

Perform calculations that cross zero

Number lines are useful to help you visualise the

=

ns

Representatio I

I
I
I
I
I I
I
: I : Zero pair Two “—1* I
. ino 0
[ calculation crossine ¢ Use the number line to guide I I (-1+1=0) I_eiitz I
| G S subtraction of 6 I 0000 |
| \ Find the difference I | 8+-3=5 @. I
Startat4 10 | |
I between 6 and -4 | I |
—
: Rearrangemen From6to 0 | : Partitioning |
| sl ts of the same S=E=l grom0t0—4 0 | | |
equation ; 5 -~ | 8+-3=5 5+3+-3=5 |
IHHHHIH} —————— ‘ II .
: 654321012345 543210123456 10 beads between 7101 : Partition the valuej to -I(-Benera_llsatlonl
. | them | L create a zero pair -' - - |
e o L — — — _cleuation —
—-r—————_————————— — -V F---"--"--""""""————— Tr——————_—-—_—_—_—_—_————— |
: Subtract directed numbers | : Multiply/ Divide directed : :Evaluate algebraic expression
Cp i : |
I OO..= @ =1 Representatiol I'wm I | i [ a=5 ] [ b=-4] I
| 0OCg0 5 ns |: : ’ / I |
“Subtract” — means Two I _
I take away or remove I I W . 2x-3=- I az = 52 b2 = (_4)2 I
I Representation for | representations 6 I | 2 25 b2 I
I calculation | I of the same | | ar= =16
[ | | calculation [ ] |
[ = 3 [ Negative, Negative | | With negative numbers the brackets are I
| : | -2 X -3 calculation The act | | important so that it performs -4 x -4. :
of
| ' | | [. ® .] [. @ .] making || Brackets around negative substitutions [
[ f;rrte!g:;;zzn of 2 | : This is the negative of 2 counter | | helps remove calculation errors [
I | 1x-3 5 — sinto | | [
'YY Y ) .
Il 2.-3=5 88’8 =5 I ©o0)000) the|rt. || 2a-b=2x5-(-4) =10+4 =14 |
[ negativ
| ‘ l | -2x-3=6 e | 3b-2a=3(-4)-2(5)=-12-10=- !
I Generalisation I I turning I | - I
| | Divisions are the inverse them || 22 |
I _______________ | I_ __ _Operations __ __ __ __ __ __ oOMeF— — | |_ ______________ 1
- = |~ - T T T T T . T T -
| Two-step equations | | Use order or operations — :
Ax + 2 =
| Bar Model " | - negative substitutions
=0 10 e esane | | “romerenme ||
| 1 ) \ families) | | | Indices or roots I calculation errors |
10-4x=2 I
x| x| x| x|2 | | Multiplication or division ] === e |
I ) [ l Addition or subtraction] Il e f%]0)-3]-6[9 [
[ 10 Function |l 2|6 |a2|o0|2|-=|-e
I machine - I | -01 ; 2 ; : —nw —j —03 :
x| x| x| x E X—| x4 |— > 10 | Remember square roots == e ] |
: 3 ’ E < | : have a positive and 2lo||2lo]l2fie] |
Inverse operations to find x I negative value Bl LN B LS
- __ M- - -




Question 1 Question 2 Question 3 Question 4
Work out -8-3 Work out -1--1 Work out 42 + -6 = Work out 24 + -6 =
Question 5 Question 6 Question 7 Question 8

Solve 5x — 10 =5

Solve 3x — 10 =20

Find the missing number

Find the missing number

?--5=8 ?-2=-8

Question 9 Question 10 Question 11 Question 12

Work out -4 + 2 Work out 2 --3 Work out -3 x-9 = Work out 44 + -11 =

Question 13 Question 14 Question 15 Question 16

Solve 11x + 10 =98 Solve 2x—-8=0 Find the missing number Find the missing number1-?=7
?+1=-5

Question 17 Question 18 Question 19 Question 20

Workout—1+-6 Work out 4 - -3 Find the value of x + 8, when x = -6 Find the value of 7x — 11, when x=-1

Answers: 1.-11 2.0 3.-7 4.-4 5.3 6.10 7.3 8.-6 9.-2 10.5 11.27 12.-4 13.8 14.4 15.-6 16.-6 17.-7 18.7 19.2 20.-18




By the end of this unit you should be able to:

Numerator : the number above the line on a fraction. The top number. Represents how
Convert between mixed numbers and

many parts are taken

fractions
«  Add/Subtract unit fractions (same Denominator: the number below the line on a fraction. The number represent the total

Add/Subtract fractions from integers

Use equivalent fractions

Add/Subtract any fractions

Add/Subtract improper fractions and mixed
numbers

Mixed numbers: a number with an integer and a proper fraction

Improper fractions: a fraction with a bigger numerator than denominator

Substitute: replace a variable with a numerical value

Place value: the value of a digit depending on its place in a number. In our decimal number

I I
I I
I I
I I
denominator) : : number of parts :
I Equivalent: of equal value |
I I
I I
I I
I :

I
I
I
I
I
: *  Add/Subtract fractions (same denominator)
I
I
I
I

Use fracti in algebrai textS . . . . .
s¢ fractions in algebraic contex system, each place is 10 times bigger than the place to its right

e - -
r-————=—- - - |F_._________. _______ [ N i 7e ba e o T — T T T T |
| Representing | | Mixed numbers and fractions :I Add/Subtract unit fractions  s;me |
denominator
I I 7 ; I
I ons ) II [TTTITTT] < Improper fraction | A i, A ‘ II/I || | ‘ ‘ II ‘ =i:
| 3 I | ——————————————— |12 " 12 12 12
| is represented I I 0 1 2 3 |I M :
i 2
| in all the | | | | 1= Mixed I| 1.1 =2
images I 5 umber T 1 2 I
I I I In thls mOdeJ/ Fractions can be II ° - I
| |— : —|—|—| I | 5 parts make bigger than a whole |I With the same denominator ONLY the I
: 0 1 1+4 I I up a whole II[ numerator is added or subtracted |
____________ A —_—_——— e ———— e 00— (— (—————————— 1

.
Equivalent fractions |

Numerator |
/\ and

| Add/Subtract fractionsame

denominator

|l |
I i |
l 2 3 | 4 I
- = _ 2 inato |
5+ I T -7 ) OO = [
I | Gsame
| Sequences | 1 |1 multiplier :
1 2 1 I o | — 1=
| =l 15 2wl 1l 341 Copees mo11 =37 || | | ‘ ‘I |
e |l 6 (NN I /4
~ - I
I 14 N U \f Represent this | I The denominator indicates the |I I I I I I I I |
(1N (2 2 2 on a number . 1 2
| \\g) \\3) +2 42 line to help | | number of parts a whole is made | | 3<% I
- _3_3 __ _____ Il _wpof  _ _ L __ r
e b T |
| Add/Subtraction fractions (common multiples) : | Add/Subtractlon any fractions |
I
: 3 7 Addition/Subtraction needs a common | I 4 2 C T T T T 1| I I ‘ _ 4 I
§+E denominator I T3 T~ LTI 1T 15 I
I 6 7 LT T I 12 o 10 |
: E + 75 T T T T T T T T % T T T T T T T 1 I2 | : 15 15 |
L ) L ) |
I
| 13 I ! Use equivalent fractions to find a common multiple for I
I 10 I i |
L | I both denominators k
T e e : F_ _____._____.__________T ______________________
: Add/Subtraction fractions (improper and mixed) | Fractions in algebraic contexts p=5m=2 :
| g —
- 5 |
PR | o o Pl
O Y\ oA A L Aeelyinverse b 8 m
| 2 | operations orm expressions wi Substitution |
2_ é T T T T T T T T T I T LI T T LI T T 3 T T T | 5 fract};)rjlf 7 b + 7 5 1 |
| 10 k=2+= ;> 5 4z
| | 8 9 9 3 2 |
22 13 _ i * Convert to an improper fraction
I 57 % T 10 * Caleculate withcommon |F T T T T - . T T T

I denominator

Partitioning method

I

I

I

|22 —12 =22 12 2 3212 3.2 242
| 5 10 10 10 equivalent fractions
| and common

denominators

3
10 10 10 10 10 10 10

I

I

Examples 4 03 T» 0.6+ 0.3 I
I

6 3 Remember to use |

I

I

I




Question 1

23 .
Express S5 asa decimal

Question 2

43 .
Express S asa mixed number

Question 3

24 .
Express —as mixed number

Question 4

4 3
Work out = -=
5 8

Question 5

3 3
Work out = - =
4 5

Question 6

1
Express - as a percentage

Question 7

1
Express — as a percentage

Question 8

30 .
Express zasa mixed number

Question 9

1 . .
Express 5 < @san improper fraction

Question 10

3 1
Work out =+ =
5 3

Question 11

1 2
Work out=-=
3 7

Question 12

2
Express - as a percentage

Question 13
27 .
Express sgasa decimal

Question 14

41 .
Express S asa mixed number

Question 15

35 .
Express S asa mixed number

Question 16

3 1
Work out =+ -
7 4

Question 17

3 5
Work out = +=
4 7

Question 18

1
Express 7 as a percentage

Question 19

3
Express , 3 a percentage

Question 20

11 . .
Express 1 T3 @s an improper fraction

1 3 1 s 4 31
Answers: 1.0.46,2.14—-,3.3—,4.—,5.—,6. 20%, 7.10%, 8.2 —, 9. —
3 7’ a0’ T 20

13 6’ 15’7721

14 1 5 5
10. —, 11. 7, 12.40%, 13. 0.54, 14. 46' 15.5—

6’728 28

19 13 24
16.——, 17.1——, 18.4%, 19. 75%, 20. —

13




Year 7 — lines and angles
Constructing, measuring and using
geometric notation

Polygon: A 2D shape made with straight lines

Scalene triangle: a triangle with all different sides and angles

Isosceles triangle: a triangle with two angles the same size and two angles the same size
Right-angled triangle: a triangle with a right angle

| |

I |
By the end of this unit you should be able | |
I |
| |
| | Frequency: the number of times a data value occurs |
| |
|| |
| |
|| |
| |

I
I
I
| to:

| ¢ Use letter and labelling conventions

¢  Draw and measure line segments and

| angles

. Identify parallel and perpendicular lines
| Recognise types of triangle

| < Recognise types of quadrilateral

| * Identify polygons

| Construct triangles (SAS, SSS, ASA)

Sector: part of a circle made by two radii touching the centre
Rotation: turn in a given direction

Protractor: equipment used to measure angles

Compass: equipment used to draw arcs and circles.

| _ DrawPlecharts  _ _ _ _ _ _ o o
____________ 1l________T_____
I Letter and labelling |I Draw and measure line segments
| Conveﬁtlon I | Conversions 1cm = 10mm, 1m
B | =100cm The line segment is 3.9 ) R
5 A B ( Which is 39mm is a quarter

130° |

N rn clockwise

e A2

|IIII|I|II|II|I|IIIIIIIII|IIIIIIIII|IIlilllII|IIII|IIII|IIlI|IIII|I

1

1

1

1

1R
I I Clockwise Anti-Clockwise
1

1

1

1

1

I

I

I Angle Notation: three | I Bisa

| letters ABC [ [01 23456 line

| Thisis the angle atB = | | ;gment E

I 113° I l ‘ o ) » (part of Three-quarter Turn Full T

|  Line Notation: two [ | the line) Quarter Turn Half Turn 0 Full Turn

o o o

| letters EC [ | Make sure the start of the line is at 0; 9|0 i 180 Anti-Clockwise 360

L ThelinethatjoinsEtoC. _ _ oL _ _ _ _ Jl__c_°c_w'f ______________ —

el s syl b s ————

o o
: Classify angles |: Measure angles to 180 H | Draw angles up to 180 |
I Read from 0° .
| Right “ It;:;he base Dra\‘N a35 Make a mark at 35° with aI
Acute Angles et angle pencil

| S 5 Angles Il Remember to | | |

0°< angle <90 0° use estimation. And join to therangle

| I I This is an I I o r) I

obtuse angle so

I / Obtuse . I | between 90 ° I I |

I ./ 90°<angle <180° Right angle I and 180° I |

| notation || | | |

I [l [ I

Straight Line

| _Rsegl:_-x le <360° Wg— [l The base e fol ?::fihs:;it:ftﬂeoss || Make sure the cross is at Theangle |

[ 180°<angle < Il th:“:esese'gie‘;t"""s two lines meet || the end of ;he Iinle ()where |

- _ n_ e || youwanttheangle) _ __ _ _ _ _ _ _ I

I o o Ut o B e 45 VTN o T = |

| Parallel and Perpendicular lines 1| Angles over 180°360°- smallerangle = reflex  peasure the |

angle —

I lel li Perpendicular lines : I Use your knowledge of & ‘\/21 s.maller angle I
Parallel lines e first (less than |
Straight lines that never Straight lines that meet at : : straight lines 180 ° and 180° |

90° angles around a point 360
:Jn:izt\a/te the same gradient) n: - - - - - - ___ |
| Propertles of Quadrilaterals barallel :: Draw Pie Charts | SAS, SSS, ASA constructlons!
arallelogram i
: Square m Opposite sides are || } ?:oe”:/‘ } Dsozg { 22' % Ha":w I I Side, Angle, Angle |
- . llel I — 22
All sides equal size para || IR, A |
IEE All angles 30° oppOSite angles " 32 “év t of 60 le had Side, Angl ‘ Sid ) I
- out o people ha ide, Angle, Side

I Opposite sides are are_.equayl | a dog” Dbog I ) & ‘ |
[ parallel Co-interior angles S |

Trapezium : B . '
: Rectangle / | One pair of parallel" This fraction of the 360 || Side, Side, Side - |
All angles 90° < lines || degreesrepresents dogs (e 5 protractor to |l — I
| Opposite sides are e I3 X 360 < 16° draw TETEIET |

I para”e' /, Marallel lines IL 60 This is 192° "_ ______________ J

| f 3 Equal lengths on top sides e e e e 1

I Rhombus | ' Equal lengths on bottom | Pohlgon - I

All sides equal size %y Sdes II 5 - Pentagon 8 - Octagon alrfeat“hlh;fie?ﬂ?; ?Zglﬁir

I 16) ite angles / One pair of equal angles | - g 8! |

pposi 8 ‘ | Triangle 6 - Hexagon 9  -Nonagon polygon |

: are equal V |:_ 4 -Quadrilateral 5 _ Heptagon 10 - Decagon |

_________________ 4
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Gueshon 13
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12 owk of 32 on o pe chart?

Queshon (¥
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Queshon (A
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Quedhon 20
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Queston |
Colowd ate He a/\S\e Movleod  oC

123° /

| Questwun 2

Colamd oate e 0/\3\2 Mmovedd oc

&1 2C

Questin 3
Coloud ate e OV\S‘\Q Movlteoh oc

Queshon <
Colowd ake e W\S\e Movited oc

> =
x’ (03°

Quaston §
Colowd ote e 0\/\3\2 Mmovkedd oc

Ruestion 6
Calodate Pne ov\@\e movied

W

5| x

Queshon
Calamdate +he W\@\z Moy itedk X

es/\

Gueshon €

Calcmlade +he ma\e masted X

X

45
g5

Queshon 9
Calulade the ange moleed

15°
L

Queshon (O
Caladade Hhe ng)e mofked X

43’ !

Question 1\
Colodade the omal@ M leedd oC

\ 122

5¢°
X

\

Question 12
Mol an o«/\g\e Mad 1§ Co-interor o ¢

Gueston 12
Mar an a/\@e ot s altemae fo x

i

Questton ¢
Moy 0N onele thod s oouésgof\o(fﬂj o x

Queshoa IS
Oorv\\g\a(/g the senrénce -

Co-wyreror ov\a\es sum Ao

Queshon 16
Caladade e Size of-Hie agle

mosrek o

S0

Gueshon 13
What s e ntengr angle S o

A Pen{'oxgon 7

Queshon (¥
What s the size 0@ each wrenor wxﬁlﬁ
N o feju(ou \/\Qxagor\?

Queshon (A
Caludade twe ang\e masied x

5-\L

Querhon 2.0

A reg\kmf PO\ﬁj"” hos an witenor w\g\zo{
172" tow many silec does the \00\339“
hove ?
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Year 7 — lines and angles

What do | need to be able

to do?

angles

| |
[ I
Il |
By the end of this unit you should be able to: || |
Understand/use the sum of angles at a point | | |
. i:;iie:ttzlai::/use the sum of angles on a 1l Convex Quadrilateral: a four-sided polygon where every interior angle is less than 180° |
Undgrstand/use equality of vertically opposite | | I
[ I

Il |

[ I

Il |

I

Know and apply the sum of angles in a triangle
. Know and apply the sum of angles in a
quadrilateral

Vertically Opposite: angles formed when two or more straight lines cross at a point.
Interior Angles: angles inside the shape
Sum: total, add all the interior angles together

Concave Quadrilateral: a four-sided polygon where one interior angle exceeds 180°
Polygon: A 2D shape made with straight lines

Scalene triangle: a triangle with all different sides and angles

Isosceles triangle: a triangle with two angles the same size and two angles the same size
Right-angled triangle: a triangle with a right angle

______________ I
_________________________ I P
Sum of angles at a point  The sum of angles around a point | 3Um of angles on a straight line |
360 is 360° II Adjacent angles that share a common point on a line I
o . _ [e] |
Find angle BOE Angle notation II add up to 180 W I
90° | \ o 42° 4 |
S 90° +33°+92° = c l 2 |
205° 360° - 205° o | i |
BOE =155° 33° :| Y |
o O X |
360°-67°_ x° Angle notation — |I - 72° +42° =114° |
=293 0/v find this missing I| Find angle XWY 180° - 114° = 66° |
angle E II_ - |
Vertically opposite Sum of angles in triangles Sum of interior angles in a triangle =
gTeles_ 43?" t / 180°

— vertically

K Angle INMis

I
' !
| |
I I
| -y The two base angles :
I f \/'\ will be the same size I
' !
| |

I
| |

I

I

I

I

I

I

i I
opposite to |
I

I

I

I

I

M N
L Look at triangle notation.
angle KNL This indicates an isosceles Atriangle |
JNM = KNL triangle can only _Havg ago!
+180- 43=137 have ONE Tearing the corners from
Vertically opposite angles are the 137 +2=68.5° right angle triangles forms a straight line
same | which is therefore 180° .
Other angle II —————————————————————————————— 3
rules still apply. 1 Sum of angles in Sum of interior angles in a quadrilateral |
Look for 1 quadrllatera}@ =360° |
straight line 1 \
sums and || \ % :
angles around a ; I
'g . Fo.rm'equat|or.15 I Convex Concave |
y with |nformat|on II Quadrilateral Quadrilateral Interior Angles |
from diagrams: | B —g—. ' |
2x-12=42 | I A quadrilateral is made up of I
2x =54 | | — % two triangles = the sum of
x=27° | | Interior angles are those that interior angles is the same as I
I I : make up the perimeter (outline) two triangles: I
________________ dL_ o __ _oftheshape M __ _ _180°+180°=360" |

Angle Problems  git yp the problem into chunks and explain your reasoning at each

D

Keep working out clear

oint using angle notation
P gang and notes together

1. Angle DEF = 51° because it is a vertically opposite angle DEF = GEH

) E<> 51° 2. Triangle DEF is isosceles (triangle notation) .. EDF = EFD and the sum of interior angles is 180°

I
I
I
I
I
180°-51°=129°  129° + 2= 64.5° :
I
I

EDF = o 3. Angle EDF = 64.5°
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Questin 3
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Queshon <
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> =
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Ruestion 6
Calodate Pne ov\@\e movied

W

5| x

Queshon
Calamdate +he W\@\z Moy itedk X

es/\

Gueshon €

Calcmlade +he ma\e masted X

X

45
g5

Queshon 9
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15°
L
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i
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Gueshon 13
What s e ntengr angle S o
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What do | need to be able

to do?

By the end of this unit you should be able to:
Know and use mental addition/ subtraction
Know and use mental multiplication/ division
Know and use mental arithmetic for decimals
Know and use mental arithmetic for fractions
Use factors to simplify calculations

Use estimation to check mental calculations
Use number facts

Use algebraic facts

Mental methods for addition/ subtraction

Commutative: changing the order of the operations does not change the result

Associative: when you add or multiply you can do so regardless of how the numbers are grouped
Dividend: the number being divided

Divisor: the number we divide by.

Expression: a maths sentence with a minimum of two numbers and at least one math operation (no
equals sign

Equation: a mathematical statement that two things are equal

Quotient: the result of a division

|| Mental methods for multiplication/ division

Addition is commutative

Subtraction the order has to stay the | | commutative

|| Multiplication is o o
Partitioning can help multiplication

The order of addition
does not change the

same =
.. @ @ @ e 360 - 147 = 360 - 100 — 40 — 7 I :: 24x6=20x6 + 4x6
+ @ ®+ 00 || o0 0000 =120+24
.0 @ @ ( 1 [| oe® 0000 =144
¢ Number lines help for | i
6 + 3 =3 + 6 addition and subtraction |l 2 x4 = 4x2 Division is not associative

The order of
multiplication does
not change the result

Chunking the division can help 4000 - 25

Working in 10’s first aids “How many 25’s in 100” then how many

result mental addition/ subtraction chunks of that in 4000.
‘- __ b
| Mental methods for decimals || Mental methods for fractions Usebar modelswhere |
:Multiplying by a decimal <1 will make the original value smaller egx0.1=~+ | : v 2 pOSSIbIe I

ve spent : of my money. | have | | | | | | |
| Methods for multiplication 1.2 x 10 I £21 left [ : o v ) [
063 Methods for division 1.5 -+ 0.05
| [ 2xs- R Tl | How much did they have to ! - |
I 1.;2><XO_33>>:7(;.§6 i wl 100 ‘ +1000 4 Multiply by powers of 10 | | begin withg I
| {12x003-0036 J{ 12x 003- 0036 until the divisor becomesdl o  ¢15_ I
| Methods for addition integer I 5 |
|l I l - l ) l - | l, l' l What is 3 of £15°? [
| [ 1500 l 3 2 [
|| 4+o07=47 el AN o [ 3 + 3 |
150 + 5 =30
\.-—— S n__ I
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e  m  — — — —— ——— -
: Using factors to simplify calculatlons[ 10x3x4x4 ] [ 10x3x2x8 ] Multiplication is commutative :
Factors can be multiplied in any
| 30x 16 [2xsx3x2x2x2x2 | | 16x10x3 )] order :
— -
________________ o e
| . . . 1
| Estimation | : Number facts : :Algebralc facts |
| Estimations are useful — especially when I | Use N |
| using fractions and decimals to check if your I | [ 124 x5 =620 ] N [ 2a+2b=10 ]Everythinng |
| solution is pnccihlp I I | I
| Most estimations round to 1 significant I | For multiplication, each value | : [ 013+ 01b=05 ]|
| figure | | that is multiplied or divided by I e |
| | | powers of 10 needs to happen T / Everything +10 |
| I | to the result N |
| [ a+b=5 ] |
I |l [ 620~ 12.4 =50 ] I |
I [ ] I [

210 + 899 < 1200 I
| ! I |
| L . | | For division you must consider the | | The unknown I
I This is true because even if both [ impact of the divisor becoming smaller | | quantity isn’t Add 2 to the |

numbers were rounded up, they would [ or bigger haneing but total I
I reach | I geer: . || changingbu [ at+tb+2= ]
| 300 + 900 I Smaller — the answer will be bigger ¥ the variables |
_+ o I (It is being shared into less parts) change what |
| The correct estimation would be [ | Bi h b I |l .

200 + 900 = 1100 | igger — the answer will be smaller is done to |
| ’ | (It is being shared into more parts) [ give the |
| | | I result.
| ale W _____



VEAR 7 — REASONING WITH NUMBER

@il Developing number sense

Bg the end of this unit you should be. able to:
finow and use mental addition/ subtraction
finow and use. mental muttipication/ dvision

| .
| |
I '] Commutative: changing the. order of the operations does not change the result
I |
: o Hnow and use mental arithmetic for decimals :
I . '
| |
| |
I |
I |

Ossociative: when you add or muttiply you can do so regardess of how the numbers are. grouped
Dividend: the number being diided

|
|
|
|
|
Finow and use merital arithmetic for fractions : Divisor: the number we dide by
|
|
|
|

Use factors to simpify catculations

Use estimation to check mental calculations
Use number facts

Use dlgebraic facts

Expression: a maths sentence with a minmum of two numbers and at. keast one math operation (no equals sign
Equation: a mathematical statement that two things are equdl
Quotiert: the resutt of a divsion

______________ - |_________________________________l
I e o o T A L VR S T T
| Mental methods for addtion/ subtraction , | Mental method for muttiplcation dision |
I Qddition s commutate Subtraction the order has to stay the same : | Mittipleation s commutative Partitioning can help muttiplcation

o0 @ o o0 360 - 147 = 360 - 100 — 40 — 7 Il :: A4x 6= A0x6 + 4x06

.... * .0 .. * .... T3 111 =120 + 24

I
I
: b § 1 (1] (X1 1] = |44
* Number lines help for addtion T
| 6+ 3-3 6 ard Ut rpacnon | A x4 - 4 x2 Dwision is not. associative
: The order of addtion does not : : The order of Chunking the dision can help 4000 + 25
| change the result * Working in 10°s first dids 1 muttiplication does ot How many 255 in 100" then how many churks
| mental addition/ subtraction I change the resutt of that in 4000
—_— e — e — e ———— - |_ ______________________ -
T T TV S T I |
| Mental methods for decimaks | I Mental methods for fractions  tse bar modess where possive |
:Mu[t\plgm@ by a decimal < | wil make the original valve smaler  egx 01=+ 10 | : e spert 2 of g e e T 71 17 |
Methods for muttipication 12 x 003 " I £ kit - T I
| — s = Methods for division 15 + 005 |1 £21 £l I
: J2x3=36 L] yoo] 00 Moliply by porers of 10 unti the, 11 o mueh 9 ey e o bean '
| 12 003-0036 J|_12x 003~ 0036 disor becomes an integer T £H—p :
| Me,thodg fof addltlon A3+24 [ xmués xmo ] I I | . | : | ‘ | |‘ |’ ! \/\/hﬁt i g O{ £157 I
I 032 +d24=-4o7 150 + 5 =30 I 3 2 I
| RS I 3 T3 |
I I I
—_— e — e — e ———— —_l——————— e e e e e — —_———— —— —
T T e R S 1
| Using factors to simplfy cabulations [ oxsxaxs ][ 003t | T \inston s commtatue :
: 30x 16 [ Tx5x 3% AxAxAx2 ] [ Gy 10x 3 ] Factors con be mupled n any order
_______________________________________________ d
———————————————— '_______________Ir________________l
| Estimation Number facts Olgebraic facts

| Estimations are useful — especially when using fractions

Use -
| and decimals to check if your solution is possible [ b2 = B ]

[ 20t b=10 ] Everything x 2

For muttipication, each vale that is
muttiplied or diided by powers of 10 needs
to happen to the resutt

Most estimations round to | significant figure

[ ow+0b-05

/ Everything + 10

[ atb=5 ]

Estimations are useful — especialy when sing fractions
and decimats to check if your solution is possible

[ 20-8mcu00 |

The. unknown
quantity isn't (dd 2 to the total
changing but the [ a+b+A-=7

For dwision you must consider the. impact of

This is true because even if both numbers
the duvisor becoming smaller or bigger

were rounded up, they would reach

Smaller — the answer wil be bigger

3 +
Te correctoegtin;ggn would be. (it is being shared into ss parts) vagxaatblesdchaent@e
W [S done 10
200+ 900 - 1100 Bigger — the ansvier wil be smaler e the resit

(It is being shared into more parts)

L
|1
|1
|1
I
|
L
|1
H [ ea0+n4-50 |
I
|
L
|1
|1
|1
I
|
L



What do | need to be able

? s e
m L Multiples: found by multiplying any number by positive integers
'l:g.the end of this unit you should be able Factor: integers that multiply together to get another number.

Prime: an integer with only 2 factors.

Conjecture: a statement that might be true (based on reasoning) but is not proven.
Counterexample: a special type of example that disproves a statement.

Expression: a maths sentence with a minimum of two numbers and at least one math
operation (no equals sign)

HCF: highest common factor (biggest factor two or more numbers share)

LCM: lowest common multiple (the first time the times table of two or more numbers match)

*  Find and use multiples

expressions
* Recognise and identify prime numbers
* Recognise square and triangular
numbers
*  Find common factors including HCF

I |l
I Il
I |l
I Il
I |l
| . Identify factors of numbers and [
I |l
I Il
I |l
I Il
. Find common multiples including LCM 'l

- __ N
Multiples oo same Thactors T Prime numbers | 5 i
Multl Ies The “times table” of a given | actors rime numpers 2
All the number?ll'jnmtR%rlists below are multiples [l ® @0 0 0 Arrays can help represent ® @000 00000 | * Integer
»0,9,14, 5x2o0r2x5 actors o | .
3x, 6x, 9x ... and itself ) ;

Factors and expressions always a factor number
The only even prime

This list continues and | l

|

|

|

|

| o ozt end I [x Lo [ [ [ [ ] { fouianpisy i |
| MM x could take any “ . 6%, 1, 6x 2x.3, 3%, Learn or how-to quick number

|

|

|

- recaII
multiple v.alue z?nd as th.e | §
4.5is nota mu|t|p|e variable is a multiple 6x X1 OR 6Xxx 235 7. 11 13,17, 19, 23, 29
of 3 because it is 3 x of 3 the answer will “ H - [x [x [« ] A e A A AR
also be a multiple of 3 || 3x X 2 ||
|_ 15 '\Not an integer | | | L
| Square and triangular numbers ]| | Common factors and HCFI 1is a common factor of all
\

numbers

| | Common factors are factors two or more

Square numbers Representations are useful to

o0 0 5 | numbers share
ee eee understandasquarenumbern® | HCF - Highest common factor
o e %a°% | 1,4,916,253649,64.. |:

T 2 2% 29 30, B9y /;SOLJ Common factors
d n d || -

. (factors of both numbers)
Triangular numbers |

Representations are useful —an extra counter is added to each | | I 18 J 1,2,3/6,9, 1,2,3,6
new row Add two consecutive triangular | P— 18 HCF =
@ fnumbers and get a square number l: 30 ‘ 1, 2, 3, 5, 6 10, 15, ‘ 6
® il ( »9, 9, /) ) ) ) /) A ; 30 i i

@ o0 eeoeo | a5 ) I} 6 is the biggest factor they
- __ = ___ _____________ share  _ _ _ _ _ _ _
| common nTuﬁu)_les_ and LCM Common multiples are multiplestwoormord [ £~ 0=~~~ ———————— 77— =777
| numbers share Product of prime

The first time Multiplicatio

their multiples

-h
Q
0
-+
(o]
=
wn

LCM =
~ 36 J

tch
/ma

: LCM — Lowest common multiple
|| LcMof9and12 |
|

7‘ 9, 18, 27, 36, 45,

n part-whole

I
I
I
| models
| /
e
I
I
Comparing fractions Compare | e 1 e 1
| . " fractioLnCsMusing - - :
o — a ———> — _—

lL - e w4 denominator 0 ||
I
I
I
I
I
I
I
I
I
I
I

|
| 12 | 12,24,36,48,60
|

|

|

|

|

|

) g 1 1 i |

— 54 T T T T

12 4 8 I

|

|

|

|

aJn_je?tu_res_a:d_co:n;e r:x;m_ple_s ___________ L . J
All three prime factor trees represent the same
Conjecture Counterexamples decompOSition Multiplication is commutative
12,4... is sequence isn ‘ 30=2x3x 5<_L\ Multiplication of prime
are doubling each time. By each time factors

Using prime factors for

predictions
eg.60 30x2 2x3x5x2

150 30x5 2x3x5x5

Only one
counterexample is
needed to disprove

a conjecture

A pattern that
is noticed for
many cases

—_—_——— e ——— —

g
I
I
I
I
The numbers in the sequence - doubling it is adding 2 |
I
I
I
I
I
I



whot I8 e LCWM of 8 onch 107

Whod is the LCM of 23 ona b ¢

ueston |\ | ] 6 r
Q' | | | G_meshon- 2 | Q_ueshov\ 3 Queshon &
Lsk +he Aisk five mulhples of F LSy Ane  bisk fve mulhples of (3 Lk all of +he facrs of 35 '
ow N\Q/\& Fochors doed a FNV\@
number hawe 7
Quaston § y »
Rueston & Queshon % Gueshon

Whot s e HCOF of 36 e 277

What s the HCOF of 142 and
30 7

Gueshon 9
lisk the  fusk fen prane awmbess.,

Queshon 10
Lisk the Ak Fen Sﬂ/\)\&rﬁ numbers

Question I
List 4he  Prsk +en oube

nwbers

Question 12
LSk Ahe Ay ten fangle

numbers

Guestion 13

By druwing a. prime factor tree, expess 80
as o paduck of prme fachrs

Q@uestton 14
By druing @ prune Pacor free, exprss & SO
as & poduct of prome fachrs

Queston IS
P- 3" x X F
Q= 3 XS x 3

phat i e Lev of P A Q7

Qaesthon 16
H; 9% % ¥ x5 x?
B: 2_2 x3 X 63

whot is the 1om of A ond B 7

Gueshon 17
P 3" xS x T
Q=3 %xS“%xF

what & the HE of PapaQ?

Queshon 1¥
B2 x3xsx?
R = 2_1)(3 X63

Whot s the UF of A ond B 7

on | .
Quest a Ao is Hhe
5 R . LW of A

ank B 7

b

Queihon 2.0
what is 4he
TN . HCF of A
andk B 7

g

Lo 4,20, 28, 88 2. 18,206,389 52, b§ 3.1,5,%, 35

5. 235,625 b, 31,500 3. 262§ k. 300 9. 32 20 )2

4.9 58 & bx 7.9 g6

U 2,3,5,%,0,13,3,19,2%, 29

0.1,%,9,16, 25, 36, 49, b4, 81, 100

o1, 8,23 6k, 125, 206, 343, S12, #29, 00

12.1,3,6,10,15 21,28 2 us, SS

15, IXIX2ZX2XS or 2¥xS 4. X 3K3XSxXS or Lx3'x5?



— ] e e e — —— — — — — — — — —— — — ——— — — —— — — — — — — — —
: What do | need to be able : : Keywords
| to do? ¥ Set: collection of things
| By the end of this unit you should be able to: [ Element: each item in a set is called an element
| Identify and represent sets 1 Intersection: the overlapping part of a Venn diagram (AND N)
| * Interpret and create Ven-n diagrams Ll Union: two ellipses that join (OR U)
| 3:22:?::23 ::j L ::2 L“rfgze;ft';:;’f sets | Mutually Exclusive: events that do not occur at the same time
|+ Generate sample spaces for single events Ll Probability: likelihood of an event happening
| +  Calculate the probability of a single event ¥ Bias: a built-in error that makes all values wrong (unequal) by a certain amount, e.g. a
¢ Understand and use the probability scale Weighted dice
: : : Fair: there is zero bias, and all outcomes have an equal likelihood
Random: something happens by chance and is unable to be predicted.

e - - - - _ - - L __
______________ G—_—_—_—_——— e — — — — — — — — — — — — — — —
: Identify and represent sets [ : Interpret and create Venn diagrams : : Intersection of sets N -

I
: The universal set has this symbol é = | : A B Mutually exclusive s?ts . : : Elements in the
| this means EVERYTHING in the Venn [ I O O The two sets have nothing in | I InterSeCAtll\lOS arteE:n set

L common Se
diagram is in this set [ The notation for this is
| i i ) | No overlap I
| A sgt isa cgllgcnon of things —you [ | Union of sets 1n = [ ANB
| write sets inside curly brackets { } | | The two sets have some 1
i & = {the numbers between 1 and 15

| I I elements in common — | I
| | | they are placed inthe | IA = Multlples'BF|S'§'V£}{MuItlples of 3}
| & ={the numbers between 1 and 50 | | intersection : |

[ §f A Subset ‘f
I My sets can |nc|ud('e everY number I I All of set B is also in Set A I I
| between 1 and 50 including those | | L. | |

| so the ellipse fits inside
I | I the set. I
| A ={Square | | 1
| numbers} | 1
| 4= {1, 4,9, 16,25, 36, [ | | IThe elementin AN Bis 15

49} [ The box

I | I Around the outside of every Venn diagram will [ In this example there is only one
| Allthe numbers in set A are | | beabox. If an element is not part of any setitis || number that is both a multiple
| square number and between 1 | placed outside an ellipse but inside the box I of 3 and a multiple of 5 between
1 S —— N _____ Ll tondls _ _ _

| Elementsin the
| union could be in h
set A OR set B L J

The notation for this is A U

& = {the numbers between 1 and 15

There are 7 elements that are
either a multiple of 50R a
multiple of 3 between 1 and 15

5,10,15,3,9,6, 12

This Venn shows the number of elements in

Probability of a single event

Probability = number of times event
happens

P(Blue) = 4€— There are 4 blue

y . 10 sectors
Probability
notation =2. There are 10
5 sectors overall

Probability can be a fraction, decimal or
percentage value

=40.
100

=0.40 =40%

Probability is always a value between 0
and 1

I
I
I
I
I
I
I
I
[ P (event)
I
I
I
I
I
I
I
I

total number of possible outcomes I

each set

________ L

_____ T |
|| The probability scale
||

l | |
(- _ ' |
Impossible Even chance Certain

|| 0or 0% 0.5, or 50% 1 0r 100%

I —
>

The more likely an event the further up the
probability it will be in comparison to another event

—. It will have a probability closer to 1)

I\ S B s
|I There ar{r X J
|I ink and 2 i
|| pi There are 5 possible
yellow balls, outcomes
|: so they have So 5 intervals on this scale,
the same

. 1
each interval value is =

AN

A sample space for this
spinner is
S = {Pink, Blue, Yellow}
ou only need to write each
element once in a sample

inclusive} * A Sample space
A ={Multiples of 5} B = {Multiples of 3} A sample space for rolling a six- represents a possible
The elementsin AU B sided dice is outcome from an event
are $={1,2,3,4,5, 6} *  They can be interpreted

in a variety of ways
because they do not tell
you the probability

space diagram

Probability is always a value between 0
and 1

The probability of getting a blue
ball is

The probability of NOT getting a blue
]

Udll I) =

The sum of the
probabilities is 1

he table shows the probability of selecting a type of

Milk
035

White

=1-0.15-0.35

—_——_—— T — e — — — — — — — — — — — — — — — ————



v

E : {"WV\WS between | aagt |00 Mcl\u\ije}

A = { tube nmbe;s§

Lér the elements of sef A

In & oleck (r{L des’ pict
pfdu,i\g\)] ® Kl'J\S ot MW\’U\a.llj exclusie

a e etk ond

Tove or false?

n o deck of cadds e\
pn’o\ui\ﬁ & spode ot Mw\'uadhj exclusie

x Ak and

Trve or Fase?

Question | | Questn 2 Question 3 which nunoers e | Questhion % RN ubess
what is the pmbabil\'hj of rolling a b on | What IS the pmba)oill'*ﬂ of roilf/g an even S A 8 deverts of @t A7 |8 A 8 ove dements of
o regulr, fuir dice? umer o o reglar foir dice” ‘e’ ‘e‘ "
Ly o3 Ly 3
Quashon § Wiich nembers oe| Bu@ItoA 6 which numless e Gueshon Lot e Gueshon R
S A 3 elements of it § A 8 olements of cet 5 A 8 AAVIDESS i The pfdoab’l\l'hﬂ of pivuag o yellow otk
9 .
Y [ 5 [ |, [
L e whad is fhe onbmb)ll"\j of not Qg &
L g Ly 3 yelow cord.’
Queshon 4 GQueshown 10 Question I\ Queston 12

n & reqular deck A carts Caod
\'f\c\mdmﬂ Jovers ), what 1S the

pmbab'ul\'hj of W’\Uhi\ e Ace of

D 1nond s 7
Guestion 12 Queston 14 Questiod IS Qdeshon 16
Desofibe, he sek n words - These lehes e pat WA o ot - Wike spins _*‘"Q,S""‘“”'\ e b Mike spns Fhe spaner.
. ATIC S Y Y A Fagih sechon is equally licey & y Fach sechon is equally hke\j fo
T H M l
{3,(0,Q, 17, lS} M A | " 2 be londed upon. Z Kg be landed wpon.
Wnke e SQ/YVP\Z, § pace for the  owtcomes K1Y What is fhe P“b‘*’"w& of \4 Y What is the pmbmb’l\iq of
IOI\(XL'l\j on rﬁti? |0/\dt'!\3 on bue '7
Gueshon 17 | Queshod 1% Queshon (4 Which \etfer o |Quedhen 2.0
Mike spins *‘"Q'S?"‘“U- Mike spins the spaner. . ,  the on\orxbih'hj stale Which tekter on
& Y Fach sechdn is equally \\ké\j fo /g y Fach sechan is equally h\u\j fo A i | ‘l onts Hhe Lo c p  the f)v\)babil\'hj Kale
! R e londed, wpon. 1 R be londed wpon. ¢ . e T [ ! J represents  +he _
3 B 2 B | 0| | pvoba\o)\II5 of \'Pf"”ﬂ , ; | pobabiliy o alling
LY What i3 fhe {)m‘ooab]\il’& of RY What is fhe Pmbg&,’llmj of 0 > [ o fail on a fasr 0 05 ' a & on o Stwdand
Io/\dt'r\s on A of 32\[%)? W\d‘(ﬂs ot smr\? standond bo'm?, dice 7
2 %o 3.,%,5,3,9 k. 3,6,1 S.3,9 .1,35%6%H1 2,%6,8 8. ¥4 q.1,8,2%, b4 . False .Tme 2. Jg2 13, Muthples of 3 up v IS Wclusive 14 {M,n,r,u,z,l,c,s} 5. ¥ b. % o 14 F Y% w¥s w.0 MC 2.8




Year 8 - Proportional reasoning...
Multiplicative Change

@whisto_maths

¢ Use conversion graphs to make

r——---------"---"-="-=-—-=-= reesmmssms—m—m—m—,———e—e———————————————————— 'I
| What do | need to be | | Keywords |
| able to do? || Proportion: a statement that links two ratios |
: By the end of this unit you should be : : Variable: a part that the value can be changed I
| able to: ] Axes: horizontal and vertical lines that a graph is plotted around I
| * Solveproblemsand explain direct | Approximation: an estimate for a value :
| proportion | | Scale Factor: the multiple that increases/ decreases a shape in size |
I N |
| L |
I ) |
| : | |

statements, comparisons and form | | currency: the system of money used ina par.tlcular country
conclusions. Conversion: the process of changing one variable to another
* Understand and use scale factors Scale: the comparison of something drawn to its actual size.
for length
e L J
Do o As one variable changes the other || o~ . T T T T T I
| Di I i Compare two variables
| _DlreCt changes at the same rate. I| Conversion Graphs P wovan I
| PI"OEOftiOﬂ T L I | & < This is always a straight line because as I
This is a multiplicative | 9] iable i q h h |
| 4 cans of pop = change I | E 80| - ~ one variable mchreases so does the other |
| £2.40 4 cans of pop = x| | z Y at the same rate I
- o (. £2.40 Dw | 0 i
: . IEIZCZ?JS of pop > g 12'cans of pop = I I T/vmnes To make conversions between unitsyou |
oS ' o £7.20 I need to find the point to compare —then |
| xg2cansofpop= D I . . . .
| 2o n cometes thre o onvieet | I Labelling of find the associated point by using your I
| This multiplier is the if you work out how I | both axes is graph. I
same much one unit is worth I . Using a ruler helps for accuracy |
I In the same way that first I vital ; ; ;
I RS e.g. 1 can of pop = £0.60 | I Showing your conversion lines help as a |
I |I “check” for solutions |
e e e e e e e e o
i S L] * |, Ratio between similar shapes |
: Conversion between = - B | : |
| currencies £1=90 Rupees Currency is directly I | Angles in similar shapes do not :
| For every £1 o ~ £1=90Rupegse Proportional I | change.
| I have 90 Rupees — = I | e.g. if a triangle gets bigger the I
I x ~ | I angles can not go above 180° I
£10=900 Rupees I The two rectangles are similar. I
| o« Currency can be | I
| @ converted using a I | o ¢
| S conversjon graph Convert 630 Rupees into Pounds | I 8 m |
o ¢ . . ?m
I 90 : £1- 90 Rupees | I Corresponding sides Note I
I ~ D ~ (—630+90= 7: | oo ~3m 1 45m Csm 12m bx simplify to :
I 10 Pounds _ | glm 15mD 1m:1.5m the
I £7 =630 Rupees _! I same ratio _!
r-————————"—"—="—"——— —_————————————— Aar——————————— -
| Understand Scale Factor || Draw and interpret scale I Interpret maps with scale |
diagrams I
: The two rectangles are similar. I I g ] . I : faCtorS :
' D) : : A picture of a car is drawn with a scale of T /Jolﬁjool% |
- 1:30
I o m I I
I ' : : For every 1cm on my T mm cm m km |
3x1.5=45 i i i
I X 1 image is 30cm in real I www I
I This is a I I x 10 X x 1000 |
| Use multiplicative change I [ 100 . |
. L The car | Ratios need to be in
| corresponding Missing length | | I h . I
| sidesto 8x1.5=12m || Imagels _ ) I the same units I
mage : Real life
| calculate ascale [ 10cm = x N ) |
factor =\, 1em: 30cm = 1cm:250m
I 10cm : 300cm ¢ © N Y 250x100=25000 |
Scale factor can 1 || 1cm:25000cm I
also be
. [T The carin N |
|calcu|ated by: Il real life is ) N For every 1cm on my map |
| X SF 1 Image : Real life 1 is 25000cm in real life. |
Small Big 210cm 7~ 1cm: 30cm Y\ x I
correspondi ' correspondin% I =< \) 7cm: 210 cmD ~ T :
ng side Sk side | I

L - ]



Q1 - If 4 tickets cost £15.80 how
much will 8 tickets cost?

Q2 - Given £1 is 25 Mexican
Pesos, convert £50 into
Mexican Pesos

Q3 — What is the scale factor to
use on a map with a scale of
lcm = 25km?

Q4 - If 8 stamps cost £18.00,
how much will 5 stamps cost?

Q5 —is it angles or side lengths
that stay the same in similar

shapes?
A\

Q6 — Given that £1 =€1.28 how
many Euros is £257?

Q7 — An accurate drawing of a
T-Rex fossil skeleton has the
skull at 3cm long. If the scale of
the drawing is 1:50, how long is
the actual skull fossil?

Q8 - If 9 pencils cost £31.50
how much will 11 pencils cost?

Q9 - The straight-line distance
between Manchester and
Chester is 27 miles. What would
the measurement between the
two cities be on a map with a
scale of 1cm = 3miles?

Q10 - If £1=$1.08, how many
pounds will | get for $250, to
the nearest penny?

Q11 - If 9 biscuits cost £13.50
how much will 6 biscuits cost?

Q12 — The two triangles are
similar. What is x?

b
A%

)

Q13 — Estimate how many litres
are in half a gallon.

5,
< AT
Eig
%\9_
l_
05 |
Gallons

Q14 - £1is worth $1.278
dollars at today’s exchange rate.
How many £s will | get if |
convert $4007?

Q15 — Two similar shapes have
corresponding sides of 2cm and
9cm. Another side on the
smaller shape is 7cm. What is
the length of the corresponding
side on the larger shape?

Q16 — Two similar shapes have
corresponding sides of 2cm and
9cm. What is the scale factor?

Q17 -5 miles is equal to 8km.
How many miles is a 30k race
(to 1 decimal place)?

Q18 — on a map with a scale of
1:10,000, a road is 4.5cm long.
How long is the real road in
km?

Q19 - If 11 sweets cost £13.75
how much will 3 sweets cost?

Q20 - Two similar shapes have
corresponding sides of 3mm
and 9cm. Another side on the
larger shape is 4cm. What is the
length of the corresponding
side on the smaller shape?

hgss- ) F30b0 J) 12500 3)x 5000 Q1125 B)hes )20 7 ) IGmorlsto 8)4%50 4)Gem  10) 128148 1)19 iz)em 18)aSL w32 15)31 50
20>I-§'mm (MmWWm‘@

l?ﬁ 13- miles

) 45 kn 4)4375

lé)x k-5




Year 8 - Proportional reasoning...

Multiplying and Dividing Fractions

@whisto_maths
l_______________il_ ________________________________ 'I
| What do | need to be | Keywords |
. . I
: able to dO? : : gt;l(:\:rator : the number above the line on a fraction. The top number. Represents how many parts are I
| | I Denominator: the number below the line on a fraction. The number represent the total number of I
| By the end of this unit you should be | I parts.. I
able to: I Whole: a positive number including zero without any decimal or fractional parts. |
I T I Commutative: an operation is commutative if changing the order does not change the result. |
* Carry out any multiplication or | . . ) . ) L
| divisi ing f . d | Unit Fraction: a fraction where the numerator is one and denominator a positive integer. I
| ) Ivision using fractions an | | Non-unit Fraction: a fraction where the numerator is larger than one. |
| Integ.ers. | | Dividend: the amount you want to divide up. I
| * Solutions can be modelled, | | Divisor: the number that divides another number. D
I described and reasoned | I Quotient: the answer after we divide one number by another. e.g. dividend+ divisor = quotient I
1 | LReciprocal: a pair of numbers that multiply together to give 1. I
______________________________________________ d
r—-—-——-—--—_——— —_— T T T T T e e e e e e e e e e e e e e e e e e e e e e — — —
| Representing a fraction I| Repeated addition = multiplication by an Revisit :
I N II integer When adding fractions
umerator _g_z g
| D—' I | 4 x ) 2_ +2_ 2_ +2_ «4— | with the same :
| enommat'\?r ber of dI | = 5 5 + 5 5 denominator = add the
I / umber of parts represente | ? | | | | | | numerators :
| I I Integer
- [T TT1] nf wee [ CTTTT1 |
5 | . 8 2 2 2 2 |
I I Y / I Mamber] = — & + T+ 4+ I
I Number of parts to make up : Eachoart 1 I I I I I I > I = “ : I : | - I I
the whol ach par 3
I Deen\glm?neator I I represenTS | | | | | =1 I I I I I I I I I I I I
| ALL PARTS of a fraction are of equal | | > oO—— 1 2 |
size | L Each whole is split into the same number of parts as the denominator |
______________________________________________ |
———————————————— |l_______________________________l
: Multiplying unit fractions || Multiplying non-unit fractions |
1 I : I
: 1 X 1 _ _4_ Parts | : Shade in Rerii.at T 3_ 2_ - 14_ Parts |

—X— = 3 part on this -—

4 73 12 @ | [ 3pere K any rows 4 73 12 ¥ | shaded |
Inodeued: AN RN Modelled: |
| 3 Total number | | | 4 3 3 Total number I
| of parts in : | / K of parts in :
| the diagram | the diagram

This many columns is many rows

4 | I
- __ S .
[ ——— r-—— - - — - - — — - —— ———— — — — —— 1
I Quick Multiplying and Cancelling down : | The recmrocal When you multiply a number by its reciprocal the answer |
I | I is always 1 ) |
| 1 4 ||3x1 =1 Reciprocals for |

3 The 3 and the 9 have a common = I L
| — X — factor and can be simplified | | <3 —dIVISIOFn_;: o Multiplyin I
I 0™~

| 5 9 3 | _1 1 1 eg JI7 7 = gbya I
| - . | I*3 .|._3 +_3 =1 ‘) reciprocal ||
| QUICI( Solving 1x4 4 | | 5X 4 =20 gives the |
| Multiply the numerators———— = — I I H | of 3 g same |
| Multiply the denominators5 X 3 15 | I € reciprocal o 5 1s>and vice versa outcome ||
::::::::::::::::::: l_______________________ﬁj
PSS TN g [myteyonyfoeytomyfonypomy iy fomyfony gy bofony gy ooy gyl foloey gl 5

DIVidlng an integer bV an unit II DIVIdlng any fractions remember to use

How many
quarters are in

U2

I
I reciprocals I
. 72" &3 I
There are 4 quarters | -— L Rer._vresented

. | — o Multiplying |

in 1 whole. I 5 4 8
Therefore, there are I : ) by ? | S :

20 quartersin 5 reciproca -
4 wholes” [ 2 X i gives the 15 I
[l s 3 same |
e 1 I outcome |
—_—— =20 I

52 i |



Mukiplying onck Dividung Frachons

Question |\ | Questian 2 Question 3 ¢ Queston <
What is he recipocad of S 2 WNol owt 5 x 3 Wolk owt x4 e N o 2 - L
3 o\ Q. 7 3
SUNMEIRN 2
>
Queshon § Queston b Gueshon + Gueshon R
. : | 7
WoM ot % x%& What is the tecipodal of o WoM owt S x_\]g_ Wolc owt A& 2 " S
S\N\Q\> \}3@‘@’
@%
'y
Queshon 4 Queshon 10 Question I\ Queston 12
Woll out 2 X § Wow owk 3 = L What is the teciprocal of 4 7 WoM ouf L -
l0 b S * 2 4
Guestion 13 Ruestton (¢ QueshoA IS Queshon 16
Wom ot S - 1 Wold owt 10w S Wom owt F x 2 Whot is the recipmiad of — 37
b L I\ g <
Gueshon 17 Queshon I Queshon (A Quedhon 2.0
W(M,{ ()\A:[' _5_ -~ 1 Whod 18 the reclprbm) 01F Y asS o dQCI'N\a,(? WON OW‘\' S . L\. WO\N. W\—'l' a - b
b 2 6 < "
Answers: 1. 3 2. 3 .3 u dord z 2 L ¢ g‘: q %"’Si 10. l‘:-'or3% " ?. 13.-‘33’1“5:), 1, %"or!fﬁ IS, 13; (3 —3‘- 3. ‘g‘o( % K. 0-25 LW ﬁo( 2—‘,_' 20. ’39:8
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What do | need to be

Keywords

able to do?

By the end of this unit you should be

* Simplify any given ratio
* Share an amount in a given ratio
* Solve ratio problems given a part

Solutions should be modelled,
explained and solved.

I
I
I
I
I
I
able to: |
I
I
I
I
I
I

@
Ratio: a statement of how two numbers compare

Equal Parts:: all parts in the same proportion, or a whole shared equally
Proportion: a statement that links two ratios

Part: a section of a whole
Equivalent: of equal value
Factors: integers that multiply together to get the original value
Scale: the comparison of something drawn to its actual size.

I
I
I
I
I
I Order: to place a number in a determined sequence
I
I
I
I
I

______________ L - ]
- - - - - - - - - """ " " """ """ "”-"”"” " ”"” " "”"”"”"”""”"”""”""="=""”"/”""”/” ¥/ /= 1
| Representing a ratio “ irls” :
| P g For every 5 boys there are 3 girls This represents the 5 boys :
| This is the “whole” — boys and girls : - I
| together A \ This is the |
| o 3 “whole” - I
| * boysand |
ﬂ\ \ ‘ )\ ' ) girls |
I . . together
This represents the 5 boys This represents the 3 girls This represents the 3 girls & JI
I _________________________________ l'ma® o 4. o Ay 1
| Order is ImportalItS|mpI|fv|ng a ratip Cenceldowntheratiocolts : Ratio 1:n (or n:1) I
I “« | | P . |
I For every dog there are 2 cats” | “For every 6 days of rain there are 4 days of sun” | | Thl,s IS aSkIng,ym,I to cancel down |
m | I | | until the part indicated represents
| d Dogs: m 6 4 Find the biggest common I
| Cats I : I—I I I I I u factor that goes into all | ! Show the rati01'4:20 in the ratio |
| I | A Y J parts of the ratio | I of 1:n I
1 : 2 I : L rai su For 6 and 4 the biggest I he i s CH.D.I‘:
I The ratio has to be written in | I 2 n n factor (number that | I gtl;iitsli:at 4 . 20 metglff’ff |
I the same order as the | I I:l:l:l D:':l multples into thems2) | | | shis part keepin I
I information is given | I 3 2 I | hastobel proportion I
. unit. .
| e.g. 2:1would represent 2 | 1] N Therefore 1:5 I
I dogs for every 1 cat. | I “For every 3 days of rain there are 2 days of sun” — when this happens twice the : | Divide by 4 :
__________ - L ratiobecomese:d. M ___ _ _ _ _ _ ____ _
UnItS are Important Useful Conversmnrim_‘__»cm_o__’ __’0‘1_°°_>km ¢ "_“’&»kg mlﬂ)_»L |
When using a ratio — all parts should be in the same units <4+— 100 5 |
e Mo e Mo 7 w0 e
0
——————————————— v S . T - - - - - - 1= - - -—-—-—-—-=n"
: Sharing a whole into a given ratio |: Finding a value given 1:n (or n:1) || = Ratio as a fraction |
. . I N Trees I
|| James and Lucy share £350in the ratio 3:4. I | Inside a box are blue and red pens in the I Trees: I
| Work out how much each person earns I | ratio 5:1. I Flowers D [
| Model the James | If there are 10 red pens how many blue I I g' |
| Question : | i pens are there? | I 3 o 7 I I I I I I I I I
James: | = the Blue pens * '
: Luc (111 £350 || Question |l Flower |
| y - I | Blue : Red D]:Ij:l | | There are 3 parts for SEraction of :
. 3:4 — L 5:1 W I N L g
I Find the value of one Lucy | I — \ Oneunit | || Numberofpartsofin grou 3 2 |
|2 £350+ 7 = £50 I []=onepart  Red = 10pens | || 10 e I
Whole: £350 | =10pens  pens | Total number of
| 7 parts to share between = one part I I [ parts \—) |
| (3James, 4 Lucy) = £50 I : Put back into the  pjye pens=5x10=50 |l Tree parts 3+ Flower parts 7= | |
questign ens 10
I Put backintothe |, .c_3,¢50= | I + Red P N e — I
question I . CITTT] .- - T T T T T T T T 1
| £150 I I X 105 0 1 X 10 . | I P| /—\\Clrcumference !
| ~ James: Lucy | 50: 10 — | | \& Theratioofa |
I £350 | . —1x10-10 I II :
X 50 x50 - | Red pens=1x10=10 | __Diameter _ circles |
I | I RENS | I circumferenceto |
I £150 £200 Lucy 4X£50=£200 | || There are 50 Blue | I its diameter i
.- ___ Sl _ _ " _ e a



Question 1
Simplify the ratio 80 : 48

Question 2

L is divided in the ratio 5 : 6. The smallest
share is £500. What is the difference in the
value of the shares?

Question 3
Divide £300 intheratiol: 5

Question 4
Express 2 : 220 inthe form 1 : n

Question 5
Divide £720in the ratio 1 : 11

Question 6

£Lxis divided inthe ratio 3 : 2. The largest
share is £90. What is the value of the
smallest share?

Question 7
Express 40 : 136 intheform 1 : n

Question 8
Simplify the ratio 14 : 80

Question 9
Divide £840intheratio 3 : 11

Question 10
Simplify the ratio 90 : 100

Question 11
Express 8 : 24 intheform 1 : n

Question 12

L is divided in the ratio 11 : 10. The
largest share is £880. Work out the value of
X

Question 13
Simplify the ratio 72 : 54

Question 14
Express 4 : 24 intheform1: n

Question 15
Divide £175intheratio2: 3

Question 16
Divide £840 in the ratio 10 : 11

Question 17
Simplify the ratio 18 : 70

Question 18
Divide £1235 intheratio 7 : 6

Question 19
Express b : 50000 in the form 1 : n

Question 20

£ is divided in the ratio 3 : 10. Find the
value of x if the difference between the
shares is £175

Answers: 1) 5:3 2)£100 3) £50:£250 4) 1:110 5) £60:£660 6) £60 7) 1:3.9 8) 7:40 9) £180:£660 10)9:10 11)1:3 12) £1680 13)4:3 14)1:6 15)£70:105 16)
£400:440 17)9:35 18) £665:£570 19)1:10000 20) £325




Year 8 - Representations...

| Representing Data
@whisto_maths

| r-r--——r————"""""""""""-"---""--""-"F"-"F"""""""="""""""""-"="—""=""""—"""—""— A
| Whatdolneedtobe || Keywords |
| able to dop I | variable: a quantity that may change within the context of the problem. |
| I | Relationship: the link between two variables (items). E.g. Between sunny days and ice |
| By the end of this unit you should be able | | cream sales |
| to: | | Correlation: the mathematical definition for the type of relationship.. I
| + Draw and interpret scatter graphs | | Origin: where two axes meet on a graph. I
| +  Describe correlation and relationships. | | Line of best fit: a straight line on a graph that represents the data on a scatter graph. |
| = [Identify different types of non-linear | | Outlier: a point that lies outside the trend of graph. |
I relationships. | e e . [

. Quantitative: numerical data
* Design and complete an ungrouped | e . L . . [
| frequency table. | | Qualitative: descriptive information, colours, genders, names, emotions etc.
| .« Readand interpret grouped tables | | Continuous: quantitative data that has an infinite number of possible values within its I
| (discrete and continuous data) | | range. I
| + Represent data in two way tables. | | Discrete: quantitative or qualitative data that only takes certain values. |
| | | Frequency: the number of times a particular data value occurs. [
L S |
| Draw and interaret a <catter oranh o | fione crvralatine R
I Draw and irterpret a scatter graph. L : I Linear Correlation :
~ [} 13
I Age of Car (Years) / 2\ 4 6 8 10 ; @ X | | -g ¥ 25 : X —g x I
I > o° T | I I g x 2E X X _'é’ X X » |
Value of Car (£s) \7504 6250 | 4000 | 3500 | 2500 291y 5 x FH T
| \ _/ i i Y= I 2| x 32 1P - 3 P [
[ \ " ) $® v % | I S | 23 X x g
I . This data may not be given in size order f_>é § ] | | Number of apples "Nurhber of cups of coffee 'Lenglh of thumb nall I
| «  The data forms information pairs for the < R . , | | Positive CorrelationNegative Correlation No Correlation :
2 4 6 10
l. ls\lcjttgellrc?;??;\as 2 relationst Beciofican(Years) | || Asonevariable As one There is no |
| NP “This scatter graph I | increases so variable relationship |
| The link between the show as the age of a The axis should fit all | | does the other increases the between the |
| data can be explained car increases the value the values on and be | variable other variable two variables
verball decreases’ equally spread out l decreases [
L__veeal _ ~— _ _ I S I ]
——————————————————— —||_____________———————————————I
The ||ne of best flt |I US|ng a ||ne of best f|t Extrapolation is where we |
I | use our line of best fit to
|  The Line of best fit is used to 5. 5 I | 100 predict information I
[ make estimates about the g z % | | F outside of our data. |
| information in your scatter graph E3 | | Interpolation is using the ::; **This is not always useful |
[ [ . Helght of plant | I line of best fit to estimate E 60 —in this example you [
ings to know: Fe E
I . The line of best fit DOES NOT . . I | VaI.UeS inside our data E sndsnnEnm cannot score more that I
need to go through the origin Itis only a_n est'maFe point. ki 40 100%. So revising for I
[ (TThhe po:]nt tlgebaxes cross) | becautseéhe line is designed | : é 2 @ longer can not be |
. ere should be approximately o be an average P & .
I the same number of points above representation of the data I' es 4.10 hours revising eSt-Imat-Edf* “ . [
| and below the line (It may not go I | predicts a percentage of + 4.0 — This point is an “outlier |
through any points) . I 45, 60 Itis an outlier because it
I . The line extends across the whole Itis always a straight line. | : Jng epprt pracysing thporey doesn’t fit this model and I
[ graph |
|. | | stands apart from the data [
r—-r—-r——— [ —-——-_—="=—=—=== Ir-———— -~ ———————— ar>-——— T, T |
| Ungrouped | thewbieshowste ||| Grouped Data | Representing data in two-way
. If we have a large spread of data it
number of siblings
I Data students have. Tﬁe | |is better to group it. This is so it is easier to look for a trend. | I % |
I The number of answers were I Form groups of equal size to make comparison more valid Two-way tables represent discrete information in a visual way I
I . 31220341120 | and spread the groups out from the smallest to the largest I I that allows you to make conclusions, find probability or find totals I
| times an event 2’ PE S IS S I value. | I of sub groups There are 5
happenEd \ I I ° Cost of TV (£) Tally Frequency There are 2 green shapes I
[ 2 people had 0] | % T a AT 7 7 | | green squares I
o : o g ol e [
| NGt ot stinge | tregmency / siblings. This || g 5% T 11 | D Squares [ Gces [ Toral | |
[ o 2 means there arg] £ w % s 5 |1 O O Green| 2 3 s 1
[ - = 0 siblings to beI | a2 § c A 3 | [ D Red 2 1 3 |
| - ; counted here | [ O D Total | 4 4 8 »
= I We do not know the exact value of each item in a | I
T .
I = 2 34+430R3x2=6 | I group — so an estimate would bfe bu:sed to calculate | Using your two-way table Thereare |
| 4 I | the overall total (Midpoint) | | 8items in |
| 2 people have 3siblingsso | | P :,E, I I To find a fraction total |
| Best represented  there are 6 siblingsin total | | § o3 £ § wE;m-g,. Frequency eg. thisgroup | | e.g. What fraction of the items are red? 3 |
. 5 ¢ o L includes ever . . . 3
| by discrete data. OVERALL there are [l 2 5 £ s & [0<x=50 weight bigger Il reditems but 8 items in total = 3 |
(Not always a 32583 (= pes |
I number) 0+3+8+6+4 I I é E z = $ jj e bnt j that 60Kg, up I Interleaving: Use your fraction, decimal I
I Siblings = 21 siblings I | S o2 25| |80<x= I, NG to and | I percentage equivalence knowledge I
l I I_u S 2 including 70Kg. | I _______________ 1



Representing Daten

Question | | Questn 2 | . Question 3 How mary peogle Queston &
Whod type of cor reladion detsa‘nbes the. ik Quiewny hivies for lunch is an example Number of fefs | Frequency Wert. Swveyesd when — T T
bohweon the amownt of fin and the Aumbes data . 0 g Collectig s data ? Freauency 2 |s 128
bush  Pres 7 | 0
; Conhavous Olécrete 2 3 How many feople have me TV 7
3 )
Queshon & Guestion 6 what 15 wong Gueshon Gueshon
Towe or folse : T R— with how Hhis gruped Whad fype of correladion describes Hhe ik W‘”f:t' Deseribe +he c;)(re lodion shown m
. Aq,i,m +oble hag hov for | bowel i my ar ok how mMuch +he h - x
A lne of best At must go thaugh the 02 * Y ? ; an'ce x X
] 9 - 4 0 been conshucted | hawe ? ot x
ongin (0,0) PR 3 car X«
b— 8 S >
oge of cor !
shon GQueshon 10 estion I\ n 12
Queshon 4 fow many pels Quest o Question
. . ¢
Number of TVS 0 | 2|2 13 Number of fets Frequency OlA-(l. 'H\L ?ep?]e 'W\Q nWN\b?f 0# Peop\e howmﬁ wen n Marks on o test Frequency
Frequmency 2 |s |iz2]|8]3 0 e Conteen € 0N EXQ/VIFM O’F I =10 !
‘ 0 who were SUUV?)jed n- 20 3
dadn
mon e hawe ot least o 2 3 ? ' 21 - 30 ¢
‘H'UJ\J Y peopl 3 5 howe ! - - 31 - 40 8
WS.? Conhavous Oiscrete Tagoc Folse : e mnge of mavies scored on a
fest is 4o-I < 39
Gupestion 13 Question 1< Queston IS s s Queshon 16
. ' _ mMany 5
Com P\e'l'@ Hie *WO-NW:A) Jable ° Whodt fype of correlation describes the ik behween T R — e behwoen True o False :
. the hme | send manng ond #e number of 135< o £ 140 ) ISO and ISSem A lne of best HF s be & S’rmﬂhi'
Boys | GilS | Total colones | bwrn 7 40< x € S 3 4ol ?
Runving 6 15 4§ € x. < 150 It line
Swimming 12 15D < x £ ISS 8
Torod 19
Gueshon 13 Queshon 1Y Questhon (4 Quedhon 2.0
: How Moy Trae or folse : — T Cuwtle the outler:
Height (xem) | Freqpancy Shudents are. me gm shows no  corvelahon T 2 15 [z ‘2 : A X
135< . £ 140 ! X p
foller han " x J x * auiz
40< x € 4S5 3 XY ¢ X x tow mony TVs ore  owned m\qm? X X
45 < x < 15D Jo 4Sem 7 X ' X 2 X X
IO < x £ ISS 8 m‘,’t: ;c:
' 5
¢ S 224700 21 F Quiz | '
PAaswess: 1. Negahve 2. Contiuous 3.12 k.5 s folse  b6.The gwys overdap . Negadne 8. Nyadve Q.23 0.2 . pserefe 12, False —con™ dell 12w e TaTs| & Pfthve  1S.8  Jo,Tme 13 22 I8, Folse - the comeladon  19. 65 20. The top
Eﬁ“ ? 2 :i (S not lness X




Year 8 - representations...
Tables and Probability

@whisto_maths
What do | need to be

able to do?

By the end of this unit you should be
able to:

Construct a sample space diagram.
Systematically list outcomes.

Find the probability from two-way
tables.
Find the probability from Venn
diagrams.

Outcomes: the result of an event that depends on probability.
Probability: the chance that something will happen.

Set: a collection of objects.

Chance: the likelihood of a particular outcome.

Event: the outcome of a probability — a set of possible outcomes.

Biased: a built in error that makes all values wrong by a certain amount.
Union: Notation ‘U’ meaning the set made by comparing the elements of
two sets.

| This is the set
notation to In between the { } are
The possible outcomes from rolling a dice list the all the possible
- outcomes S = outcomes

Sample space diagrams
provide a systematic way to
display outcomes from
L

Proba b||ity from sample space | Whatis the probability that an outcome

it l21l=zlals| s
H |1H [2H |3H |4H | 5H |6H \
-

LT 1 27|37 47| 57| 6T |S={1H, 2H, 3H, 4H, 5H, 6H, 1T, 2T, 3T,

4T, 5T, 6T}

The possible outcomes from rolling a dice

has an even number and a tails?

This is the set

There are three Numerator
even numbers the event

/ with tails
Denominator:

©
2, w 1 21 3 5| 6 ils)=
= g = . notation tha/tqP (Even number and Tails)= 3— the total number
35 8l LH |2,H |3H |4H |5H|6H represents 12 of outcomes
o g+ . .
o 3 g 1,7 @ 3T @ 5T @ the question In between the ( ) is \ There are twelve
[~ P the event asked for possible outcomes
- - ____
I ope Il—
| Probability from two-way tables The event :l Product Rule
| |
: Car Bus Walk | Total P (G|r| walkto = 21. :: . )
— e The
| | Boys | 15 24 14 >3 SChOOI) 100 I| number X number
I | airls 6 20 21) 47 K . | of items of items
i h lin Iy .
| ~—— Thetotalin | 1, aventa in event b
| | Total [ 21 | asa |35 1\10(1 the set ||
— |
| " The total number I|
e ofitems — — — — — — . L

Proba bi Iitv from Venn diagrams 100 students were questioned if they played badminton or went to swimming

This whole curve
includes everyone
that went swimming.

| Because 11 did both
we calculate just
| swimming by 40- 11

! The intersection

| represents both.

| Swimming AND

| badminton or swimming

badminton

club.
40 went swimming, 25 went to badminton and 11 went to both.

// badminton. P (JUSt = 29
Because 11 did both we . . Ll
calculate just badminton SWImmIng) 100
by 25-11
<> %

Badminton This whole curve includes
everyone that went to

The number outside represents

those that did neither 100-29-11-14



Question | | Questn 2 fida, e pooobidy | QUESton 3 fint the pobabilly & | Queshon 4
Tommy, Evow ank Mo hawe @ . Yor § [ uera ot | o oot e g - peuing SZ'“‘:’“;) P | Rosie has § nwwbe canks ond 2 Slape
. Schoo\ Owvier | 18 26 39 who has school et A PlA)) . o eaoh .
Lik alk of the passible owtromes & the denress Qs ok chooes e
focked Lunch | 26 25 | 6l . ,
How mamy possiole ouftomes awe Huere !
FESWIAS . Toral 4a | s1 | 100 10
Quaston § eueston 6 find the pebabiliy | QUEShon T Gueshon Ria. +he
: . abi
pn\/(]r haS Y numbe) codS  OAN fome £ . . of Selech'\a Sowmeone OOW\?\CJ'C +he Sample Space for ﬁ,mw,@ hwo ot T T :;; ‘klj of
aQ
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- ‘I'W»Io
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D) . Tota! 49 Sl 100 ochied
hage cors dots o hase o i
[y . G ° . N - .
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bab . ; ) Hvown. onok A Swres gl . .
el § | o | T ZZ"CV' bﬂ"‘ LS * ?ﬂmﬁ ) gou;‘wma’zmm space S - § A '3 probobiliby *
Sthool Owier | 12 2 | 29 r :3 22 )% 16)g[to]n| oqa bfal. f ™Y 3 4 s selechiag someore.
fagd wneh | 26 | 25 | 61 chdent 23|y aln]e s ; fom either set
Toral 4q S 100 ¢4 [ S ]2 (16]20]|2¢ P(C‘W\) = 3 10 Ao B.
s|S|w|i|2o]25 |30 2 (?(A UE))
Clb [12]]24]|30 |2 L
m 13 - i ) 3 od IS weshon 16
Gupestion Rid +he pasiiy | @UEstion 14 Ficl Hhe Questo Frin e Ques i
ot selechiy someone L2 2 4 5 G . - L2 3 4 S probobily o
¢ el s |6 pmbohhfj 4 prbabilily of a2 els |6 _
A ¥ not w setA. Mear § | Yeara | Totod hia & Yeas leching a
22 (4] b|g|to]n I’e(ch\i\f) o Sthool Dwier | 13 26 | 29 wlethiy 212 |4 |6|g|o]n st
(?(n')> T3 jalnle 8] e pume o | 26 | 25 | 61 | A St whe | 2|3 (v (a8 ]| e
10 4 | %[z |16]20]|2¢ Tt 4q st | 100 hos  sehool w4 [ $ |2 |l6]20]2¢
_ dwnes3 . s| S|o]is|2o]2s s
S| S|oficf2o |28 |30 %f) - 6) - 30 7(5@&0&)
Cle [n] ]2 |30 |2 Clb [12] ]2 |30 |2
Gueshon 17 . Queshoh 1Y A the privabilily Queston (4 frid the pobabiliy o | Quedhon 220 _
| 2 2 4 s 6 Ada the . \echi e who | 2 2 4 s 6 Ana the
\ e nAdM’l SOMEDN
SRS REEEENT. probabilily of ot Tvora [Tam | OF S0 ¢ S, o T T B AL K 0 N I probullg
2|2 |4]|6|g|ofn Sthool Owvier [ 13 2w | 39 | whohas Stheol is i et 22 |4|6lg|w]|n]| 4 :
seletfing o oS Ram the n set . selechig
3 jbjajejw | 4 favedlunch | 26 [ 25 | 6l 23 [y a8 onmber
z Yeor ¥ skudants. 0 "
w482 e f20 fot] RN pAM Tl | wa | st |00 (P(H,\B'» |4 [ %2 | 16|20 |20 geno than
S| S|ofic|2o |25 |20 AUMpes - S| S|oicf20]28 (30| 20
Clb IR |rj24]30 |2 ?(QVM/\PVW\Q’ b [n]w|w|s (= p(,,mwmo):
Ahaswess-. |, TEM, TME, MTE, 22 g.12 416 S. €. £ 3. Wd HT 8. 25 9 SL  10.2F (L Addihin Calewlahors 2. 20 13, 19 4. S IS, 26 lb. & 7. _L 1§. 13 7. % 20. &
MET, ETM, EMT 100 3 4 ™ 1T loo (00 3% coméd owt 3l | 3 loo 36 36 4q 2 2%




Year 8 - representations...

Working in the Cartesian plane
@whisto_maths

What do | need to be
able to do?

Keywords

I
I
Quadrant: four quarters of the coordinate plane. |
Coordinate: a set of values that show an exact position. |
Horizontal: a straight line from left to right (parallel to the x axis) :
Vertical: a straight line from top to bottom (parallel to the y axis) |
I
I
I
I
I

I

I

I
_— |
By the end of this unit you should be able |
to:
*  Label and identify lines parallel to the l
axes |

e Recognise and use basic straight lines |
¢ Identify positive and negative |
gradients |

* Link linear graphs to sequences |
e Ploty=mx+cgraphs |
I

Origin: (0,0) on a graph. The point the two axes cross
Parallel: Lines that never meet

Gradient: The steepness of a line

Intercept: Where lines cross

| Coordinates in four quadrants II Lines parallel to the

All the points on this ‘a’ can be ANY

I
y-axi . axes line have a x positivg or negati e |
| IS\» Coordinate (6, 4) = 1 mi [ T 1 coordinate of 10 value including 0 |
| \ T . T XI | =
4+ . From the origin this ! 1 6—— L 1
ois| | P | . — |
) coordinate is 6 places along B I N O O Lines parallel to the y axis take the
| €4 o the positive x axis and 4 | | Intersection ‘ R |
I places up the positive y axis. I I points 211 1 ! form x = a and are vertical I
X
- s - . 10 S -6 4 -2 2 4 6 L] 1
: | o pm'tk;iima;’zzs a(a : : C T 2 Lines parallel to the x axis take the l
| (x,y ©, can be any number) T : N formy = a and are horizontal :
Always the ’ Alwa | [ |1 1 |
) ys the 6 . . ] o (o
| position orf positionon ~ ( Willbe alwaysbea | | | I O T All the points on this eIlgI (3, Zlh(‘ll‘ 2 g 2-2) th |
the x axis . point on the x axis. (a | line have a all fay on this fine because the
first the y axis can be any number) I . 10 . - Y y coordinate is -2 |
| e N coordinateof -2 _ _ _ _ _ _ _ _ _ _ I
______________________ ﬂ|________________________ﬂ
| Recognise and use the line y= || Recognise and use the lines y=kx I
. | The value of k changes the |
| Y410 This means the x and | v =y i ;
] . | = 3x - xNote: y =x is the same steepness of the line |
| . the y coordinate | ERA —
| T A have the same value | | as y=1x |
| N I I | I —y=% The bigger the value of k the steeper |
| , Examples of coordinates on this line: (0, 0) (-3, -3) | | X the line will be |
10 -8 -6 -4 -2 2 4 6 8 10 .
UMD IR S g 1) | |
| | |
| P The axes scale is important — if the | | They will The closer to 0 the value of k the |
| o scale is the same y = x will be a | | always go closer the line will be to the x axis. |
| - straight line at 45° _! through (0,0) _!

| Direct Proportion ysing y=kx

100,

The line must be straight

helps you decide if your
71 235: [ calculations are correct
(if they do make a

I

I
with a negative x value : coordinate are the line.
has a negative | same eg.y=x+5
I
I
I
I

| 1 radient |
| FaeHent:

|l 1
I | [
: to be directly : : LYEX +5/ y= g % : : ‘ y=3x—1 ——}3 x the x coordinate then
. . { = o -1
— 4 [
| proportlonalh variables | | : X % c g N[=]=]o]5s Draw a table to display
| < |kncrease at the same |'ateI | ] y=x-6 o © 3 T EAEDNEN this information
3 3| S wn
| I ' Casll ¥
| 1B o ‘{gg ||This(rj§presenIsa
AEREFERAERL | ® & 9 || coordinate pair
grect proportion graphs always start at (0,0) : | 7 s % 9;’ : | (-3,-10)
as they are describing relationships between Il 5 o e 1 w" 8
| two variables | - 9
I—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_J | y=x+a : : ¥ to form a straight line
. . . . 6
| Lines with negative gradlents This is the line y=x [ 5
This shows the . . .
. . when the y and x 3 Plotting more points
: Any straight-line graph y translation of that : : i 8 b
[
[
[

P Is the line y=x straight line)
] Eg. y=-2x oved 5 places up
F y=-X y+x= 5 has been added to the graph [ Remember to join the
12 each of the x [ points to make a line

I
I
I
I
I
I
I
I
I
I
You only need two points :
I
I
I
I
I
I
I
I
I
coordinates |

Direction of all negative gradients



V\)o/l/.(}\ﬁ n e Cartesian Plone

Question |
Sketch +he amph o8 x=2

+,

| Questwun 2

Does the point (x,42) he onthe lme
y=lrox-8 7

Question 3
The pofm— (0,3) lies on te line y=1ox+9

Queshon %

And e midpont of 4he line
joining points  (2,8) and (%,6)

Setdn +Hhe gaph ot y° 3

N

Does the pant ($,-4b) le on+he line

y= - -2 7

Seteh +Hae 8@\'\ of sz

fnd Y
Quashon § Gueston 6 Gueshon ¥ Gueshon |
The point (0.y) lies on the e fidd the midpoint of the line jowing powiks Sketdn +he gragh of = - | Does +he pont (-2,3) lie on Hne
ge —x-F Gk )-1) ond (3,-6) 2 g y=x+S ?
fand Y ’
Queshon 4 Gueshon 10 Question I\ Question 12

The pd\nJr (0,3) lles on +he
line \j=-3c—lo

And y

Guestion 13

e ot (‘/3) lies pn the

Questton ¢

Sketch the ﬁm?\f\ 0’12‘ \\j: -2

Queston IS

Does 4he poiit (6,-20) lie on the hie
y=-2x~8 7

Queshon 16

Frd 4he midpont of the bne
\'lol'm}\a PQl.v’ﬁ'S (10 ,-2) ond (')_, s)

line \1=2x+3
?
Find,
Gueshon 17 Queshon 1Y Queston (4 Quedhon 2.0
Sieetch the 8&{)\\ ot 3:_36 The POI;’H’ CQ, }j) lies o +he \\V\:e Does the point (4,46:) he on +he hwie Siedch 4he 80.{)\/\ of X£°0-S
N
y: 3X - b &=|0x+'+.9 £
? 7

hna Y

ANSWE®RS - 1. _’H_ 2.No 3.9 i§. (s5,%) s.-3 6. (vs,-25) #._H_ 2. Ues ‘L$ 10. No n.7«|4 2.-10 3.8 w,i 1S. Yes 6. (4:2) 3. % 5. 0 11. No 10,_11_




Year 8 - algebraic techniques...
Brackets, Equations & Inequalities

@whisto_mat

What do | need to be
able to do?

| !
| |
| Simplify: grouping and combining similar terms |
| Substitute: replace a variable with a numerical value I
: Equivalent: something of equal value I
| Coefficient: a number used to multiply a variable :
| |
| |
| |
| |
| |

| I
| I
| I
I N I
I By the end of this unit you should be |
I able to: |
I * Form Expressions |
I ¢ Expand and factorise single |
I brackets |
I * Form and solve equations |
I * Solve equations with brackets I
I * Represent inequalities I

I

Product: multiply terms

Highest Common Factor (HCF): the biggest factor (or number that
multiplies to give a term)

Inequality: an inequality compares who values showing if one is greater

| Formandsolve inequalities L than, less than or equal to another )
I Form expressions For unknown II Directed number I Multiply single brackets3 (2x + 4) :
| More than — ADD variables, a letter is 1 || X
—> 2 4 I
| Less than/ difference — nlormally used in its 1 + + + :I - Xz — ~a E 0 D‘( |
ace x2x [3x
I SUBJ.ZAZ(I:-I-nore than“t—pP t+4 II - + II 3| ex |12 % @ E :
| 8 less than k———> k-8 oy - :| R — . »
| Only similar terms can be I I | 6x+12 6x +12 I
: grouped together I: — > - II |
e.g. Find the perimeter of this shape | 2x+4 2x + 4 2%+ 4 . |
| ¢ (Perimeter = length around outside of| €-8-a=-5andb=2 I| |x | G |x | 7 |x | 7 repzienrteargons |
Reverst s JRTCHPIRIRIY e ot [ e s VN
+2t+1+t+2t+ + - _ X+
IL 2t+1 JII b+a=2+-5=-3 |: 3(2x+4)=6x+12 |
______________________________________________ J
: Factorise into a single bracket H Solve equations with brackets 3 (2x +4) =30
8 +4
: 8x + 4 4 <— Tryand make this the |: B 3""(’)“4 [ a4 3(2x+4)=30
| highest common factor | |
| 2% + 1 [ XIX|4IX3LXI4|X|><|4 6412 < 30 :
I| The two values multiply together (also the area) of I . X - Substitute to check your
I the rectangle : | LY = -12 -12 answer.
: Note: | : :
| 8x+4=4(2x+1) 8+4=2(4x+2) | G 6x =18
I This is factorised but the ¥ 8 +6 +6
L __ _ [Hfhespotbeenvused . __ _ _ _ _ o _
b bbby byt ey g g e S g egeleglgeliglieglegelogelieglieyelgelogleglegleglogele
| Simple Inequalities '| Form and solve inequalities |1 Algebraic constructs

<less than < Less than or I| Expression

Two more than treble my

equal to :I number is greater than 11 A sentence with a minimum of two

> More than > More than |I numbers and one maths operation
- |I Find the possible range of
or equal to | values Equation

x< 10 :l Formx > 33— 42 —> 11 A statement that two things are equal
Say this out loud I Ter
“x is a value less than
” A single number or variable
10 10> x | Solve ©

Note: I Xx4— 13 4¢— 2 — 11 Identity
An equation where both sides have

variables that cause the same answer

Say this out loud

x<10 and 10>x P
10 is more than the
represent the "
value

same values |I CheCk

Xx>3

X+2<20 includes =

- lue + 2 is less th lt0 20" I| This would suggest any value bigger than 3 Formula

”lyl"; ue+ 2 is lessthan orequalto | satisfies the statement A rule written with all mathematical
X = li3x3+42=11v  10x3+2=32 v symbols

| I
| I
| I
| I
| I
| I
| I
| I
| I
I 3x+2>11 || Term :
: .
| I
| I
| I
| I
| I
| I
| I
| I

The biggest the value can be is 18 |
. _ - ___ \_ lLe.g.areaof arectangle A=hxh __



Brockets, Equations aad. Inequalitiss

Question |\ | Questin 2 Question 3 Question &
Suplify Selve #he equation Expandh Siinplify
R - 12k S <20 3({7+15 b+ 3 +—0 + |
Quashon § Question 6 Gueshon + Gueshon ¢
Write on expression for Fochonse EXPW\O\ ok Sw\}\?)‘(ﬁj Sdlve
fwo more o x 3R+ 1S 31t s) + t (e ) t(x-+) = 32
Queshon Q4 Queshon 10 Question I Question 12
Expond. i e wiegers Hhat Sahishy he Solve +he tnegualihy Fockpnse
1N\ m\i}g S
t(5+ k) “ 200410 > ¥ 194 1ty
| € s < )
Guestion 12 Questton ¢ Queshoa If Queshon 16
Solve EXPOV\ A Solve F XP oA
%(j«—?? 35 -3 2<3P+\> B(ch} > 27 I<1’8>
Gueshon 17 Queshon 1% Queston (A Quedhon 2.0
Fockonse EXPN\O\ anck SlMpliFj Solve E)(Pw\o\ ondk SW\P){R\,]
ok = Coet1)(x+3)
I+ lEm 42+ 3¢) + 2(p+g)
Answers © 1. -3k 2. =4 2,346 4.3d+4 S.oxa20r 24 6.3(R+S) F. Fn43q 8. oxc=IF Q. 2044k 0. 1,2,3,4 N a>-3 @.3F(F+2m) R, y>-2 &, bp+2 IS x>4 6. x-3x 3. Im(m+2) 1B op+itg . £ 20, X" +4x43




Year 8 - algebraic techniques...

@whisto_maths

;
What do | need to be ! | Keywords
able to do?

I
I
I
| I
: fxthe end of this unit you should be able | multiplication

*  Add/ Subtract expressions with indices |
| N
| Multiply expressions with indices | multiplication
Divide expressions with indices |
l Know the addition law for indices
| I
| I

I

Know the subtraction law for indices
Product: Multiply

L __ L ___
: Addition/ Subtraction with indices
| Coefficient Power
s Go ) Sne
e g o0
Term Term OO0 and each
- cube
Expression represents x*

Only similar terms can be simplified
If they have different powers, they
are unlike terms

L] DD
5x2+ 2x2—p [ — 7x2
O HUOo
7
5x% + 6x4=3x2 + x4—» ZD@ JZr—>2x2+7x4
5 05
Z@@D
- ZZZZZC

common factors or similar
terms

|
| -~
| 24 2x7Zx2x3 2.
I - —» _ —>
| 36 Zx3x2x3 3
|
I . 2
| 5a3b? Sxdxaxaxbxb . —» @
| ) 4
| 15 a b® 3x5xaxbxbxbxbxbxb 3P
| i .
|
| Cross cancelling factors shows cancels the
| expression
|
|
| This expression cannot be
23a’y? P
| _z— divided (cancelled down)
: 5db because there are no
|
|

Indices

| l Base: The number that gets multiplied by a power
Power: The exponent — or the number that tells you how many times to use the number in

Coefficient: The number used to multiply a variable

I
I
I
I
I
Exponent: The power — or the number that tells you how many times to use the number in :
I
I
Simplify: To reduce a power to its lowest term :

I
I
I
: Indices: The power or the exponent.
I
I

break down the
powers

6 b

I I
I I
: 4b x 3a 5tx9t :
| =4xbx3xa =5xtx9xt |
I =4x3xbxa =5x9xtxt |
: = 12 ab = 45 12 :
| |
I I
: 2b? x 3b2 There are often |
| =2xbxbxbxbx3xbxb misconceptions with :
: I%x3xbxbxbxbxbxb this calculation but :
I I

| Addition/ Subtraction laws for indices|

I 37

| 35 x 32

|
F(3x3x3x3x3)x(3x3)

The base number is all the same so
the terms can be simplified

Addition law for indices

amxan=am+n

35+ 32
3x3x3x3x3 , 33%. [ 3°.
3'x3 30, 1.

Subtraction law for indices

aM+afh=agmn

|

|

|

|

|
| |
| |
| |
| |
! |
| |
: |

|
| — 33 |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
! |



[nd.(ces

Question |\ | Questin 2 Question 3 Question &
Simplify Simplify SIMpliRj 18> S)Mp\iﬁj
w0+ 3x x© 5 g
2 % 8% XX X
Quashon § Rueston & Queshon % Gueshon
Sy 3> Siiplify ISy Smaplify Sl
2 \J
n 2 3
3 3Y 5m* +3m” +2m bk x Sk
Queshon 4 Queshon 10 Question I\ Queston 12
Simgl Simplify Singlify Sng t"
Rj b 2 S -9 /\‘j tq
Extxsxsxt (") ) x oy
Guestion 12 Questton ¢ Queshoa If Queshon 16
S‘MP“M S\N\ph‘ﬁ\j S\Mp)iﬁs 58 - }j* S)MP”FY) }SIZW
1o\ L Sx
GC > Z(jg + 4 33 -5 Ug 5
Gueshon 17 Queshon 1% Questhon (A Quedhon 2.0
Slmph‘ﬁ\j bob X Lac Simiplify Fna the volue of o Spliy
gOL I_O 3 x 12 CS Ll.>2
2 x L 72 P

answers: | Sx® 2.6xt 8.1 w.x” 53023 6.5x F.em’ 8.12e7 st (0. ngd @t i3t

It y? WLy* 16 3x 17 3abe 8.1 M.x:s 20 25p®




Year 8 - algebraic techniques...
Sequences

@whisto_maths

What do | need to be
able to do?

Sequence: items or numbers put in a pre-decided order

Term: a single number or variable

Position: the place something is located

Linear: the difference between terms increases or decreases (+ or -) by a constant value each

| I
| I
| I
I - I
| By the end of this unit you should be |
able to:
| I
| * Generate a sequence from term |
| I
| I
| I
| I
| I
I

time
to term or position to term rules
* Recognise arithmetic sequences or+

and find the nth term
* Recognise geometric sequences
and other sequences that arise

I
I
I
I
I
I
I
I
l Difference: the gap between two terms

l Arithmetic: a sequence where the difference between the terms is constant

: Geometric: a sequence where each term is found by multiplying the previous one by a fixed non
L

I
I
I
I
I
I
Non-linear: the difference between terms increases or decreases in different amounts, or by x |
I
I
I
I
zero number |

| Linear and Non Linear Seguences Sequence in a table and graphically

| Linear Sequences — increase by addition or subtraction and the

same amount each time

Non-linear Sequences — do not increase by a constant amount —

quadratic, geometric and Fibonacci.

* Do not plot as straight lines when modelled graphically

* The differences between terms can be found by addition,
subtraction, multiplication or division.

Position: the place in the sequence

N 3
| | [ ]

“The term in
position 3
has 7 squares’

’

Fibonacci Sequence — look out for this type of sequence (the number of squares in each

I
I
I
I
I
I
I
| 3 5 7
| Term: the number or variaﬁe
I
I
I
I
I

————————————

image) In a table
O 1 1 2 3 5 8 (Ll Position 1 2 3 fE_
Each term is the sum of the previous two terms. /Ll\j Term 3|5 |7 E
N ol
Sequences from algebraic rules Because the terms increase by the same addition Pasition

I

I

I

I

I

I

I

I

Graphically I
I

I

I

I

I

I

I

This is substitution! |

3n+7

Misconceptions and
comparisons

I

I

I

| 3n2+7 -

| This will be linear - note

| the single power of n. The This is not linear as there
| values increase at a is a power forn
I
I
I
I
I
I
I

2n? (2n)?2

I

I

:_ each time this is linear — as seen in the graph
-

I

I

I

I

constant rate
- ubstitute the number of the term you
Substitute th b fthe t

eg. are looking for in place of ‘n’

1stterm=2(1)-5=-3
2"dterm=2(2)-5=-1
100" term = 2 (100) - 5 = 195

e.g.
Istterm=(2x1)?=4
2stterm=(2x2)2=16
100t term = (2 x100 )2 =

e.g.
Istterm=2x12=2
2stterm =2x22=8

|
I
|
I
|
| Checking for a term in a sequence | 100t term = 2 x1002=
|
I
|
I
|

| . Form an equation 2000 40000
Is 201 in the sequence 3n —
| q Term to e.g.
47 _ A g '

L i 3n =4 =201 check n(n+5) Itterm=1(1+5)=6 You dontnﬁeoh
| Algebraic 2tterm=2(2+5)=14 to expand the |
rule Solving this will find the position of the term in the sequence. th _ —| expression
l ONLY an integer solution can be in the sequence. 100%" term =100 (100 + 5) l
- ____ - ______2000 _ _ _ _ _ _ ______ I

Finding the algebraic rule

Thisisthed 4 8 12, 16, 20..... /

I

I

I

I

| .
| 4n I I I constant difference — but This is the comparison
I

I

I

I

I

times table This has the same
is 3 more than the This is the constant (difference) between
7’ 11’ 15’ 19’ 22 original sequence difference between the the original and new
- terms in the sequence sequence




Sequences

Question |
Write the At S tems of fhis Rquence

“he By fem is 3, then add & eqeh hme”

| Questwun 2

Lsr +he Aot S squae Aumbess

Question 3
Add the n*" dem e

k€, 12, 16,

Queshon %

Write the At S tems of fhis Rqueace
described by the mle :

fn +§

Quaston §
And the N dem e

59,13, 1% .

Gueston 6
Write the At S tems of fhis Rquence
destribed by the e :

10n - b

Queshon %
Write the At S tems of this Rquence

“he By fem is 10, then subhaet 3 eaeih hme

Gueshon R
RAd e " Yo wle:

35, 18,21, ..

Gueshon 9

Write the At S tems of this Kquence
described by fhe mle :

4(3m+l>

Queshon 10
Write the  Arst S tems of this Rquence

“he Bk fem is |, then dowole Fhe number

each hme ™

Question 1\

Write the Arst S tems of this Rquence
described by e wmle :

ln - 20

Question 12
Conhnue  this  Fbonacci sequence. :

Guestion 13

Describe  this SQuene us{f\ﬁ o term-1o tem

Questton ¢

Afd the N dem ne

Queston IS
Lk 4ne Arsk S ?nmé, NnuMmbers

Queshon 16

ARd the n™" tem e

we -
b, 3,10,13, 16, ...
2,b,10, 14 F,-1,5 11,
Write '\'V\Q Arst S tems Of this s%ueﬂ(e Hﬂ-a W\Q Y\'H" ‘\'Um N\k . Write the frst S tems OF Hhis S‘Q%ug/\te OOCS .-W\e (\WV\be(' [Ool aﬂ)eal' in e
described. by the e : coquns
—_— — - — —_— " : . ’
3 \ / \ /_ / \ /_ / / \ /_ /_\ e s\(\aci,mnm s one less ton the S twies
’\/ ’ taple -S/S/ IS,Q\(/... ?

Any t (. 3,3,n,1519 - L Y,9,10
WS L0050 201, 4,9,06,t5 2. U B.9,15,13,2,25 S dael 6.4, 14,09, ue 3 10,7, %, 1,02 B8t 16, 25, 40,52,64  10.1,2,4,5,06 1.-02, 3, 24,30 12.2,5,8,12 8. Pk iem & tenadd 3 U2 IT. 23,5, 3,0 16, 6n-13 18,23, 66,125 (€. 241 1R 4,9,14,(Q
' : - ON- <8, 0%, .l . 4,9,1¢,0, 1%

0. No




Year 8 - Developing number...

@whisto_maths

What do | need to be
able to do?

By the end of this unit you should be able
to:

Convert between FDP less than and
more than 100.

Increase or decrease using multipliers.
Express an amount as a percentage.
Find percentage change.

Fractions & Percentages

Percent: parts per 100 — written using the % symbol.

Decimal: a number in our base 10 number system. Numbers to the right of the decimal place
are called decimals.

Fraction: a fraction represents how many parts of a whole value you have.
Equivalent: of equal value.

Reduce: to make smaller in value.

Growth: to increase/ to grow.

Integer: whole number, can be positive, negative or zero.

L I_Invest: use money with the goal of it increasing in value over time (usually in a bank). |
I_==============___:::::::::::::::::::::::::::::::
: Convert EDP 70 0ut of 100 o :: Fraction/ Percentage of amount o :
squares
| 10 This also / 0 T g | | =0 I
| 1&, means “hundredths” hundredths: [ Find s of £60 L£12] £12 |£12;| BN [
70 +100 = 7 “tenths” =70% |
I I £36
0.7 I I
. | Remember
: l Usllngl at i Be careful of recurring | | Re3member 10% of £60 = £6 i 3 60%=0.6 |
M calculator Convert to decimalls  sassas : | 5=60%  50%of£60= £30 5 :
—_ > i eg = =0 60% of £60
: O >0 \iec'mal 3 -3 R |: 60% of £60 = £36 —0.6x60 |
This will give you the 100 convert | = £36 |
 answerinthe simplst 1t prcamtage” o o e N_____________________|
_______________________________________________ -
| Convert FDP < and > 100% H Percentage decrease: :: Percentage increase: |
. s . 1- 12% |
: o 20 H M‘ultlpllers 100% . :: Multipliers 100% <=2 :
hundredth = et < >
hundredths [ o |
: 10 tenths 4te?1ths |: ///////////A |: :
100%  — . o
I ) clj‘“’dth a0% H 429, Decrease by 58% :: Increase by 12% |
I unare S I
100%+40% 14 tenths I T I 0, o/ — 0, inli
: 1+0.40 140% |: 100% - 58% = 42% Multiplier I: 100% + 12% = 112A/Multlpller I
- 1.40 I _as lessthan | 1.00+0.12=1.12 More |

Express as a % - Non-calculator Percent —per Il Express as a % - Calculator

! |
[ ‘
| 7 per every 10 are orange hundred || I
| CY X (<] This means that 70 per || Rese |
every 100 are orange 70%
I o%%. 17—0' % I m 13. 43.3333..% :
| I —> O —*3% > 43% |
| 7 per every 50 shadeq 54 per every 100 shaged i 100 |
: 27. S4. 54% : : This the same as |
50 100 Can’t use 13+30 _ |
I I equivalence easily to Decmal percentages |
:_ Denominator 100 Equivalent fractions I find ‘per hundred’ are still a percentage. |
i_ __________________________________ 1-——-—-"—-"——-—"——-—"———= 1
Percentage Change | I Choose appropriate |
| 1 bought a house for £180,000, | | |
: | bought a phone for £200. A later sold it for £216,000. | | method |
year later | sold it for £125. | | °o |
I 100% | The lan
guage and |
| 100% All values of f : ) [ [ wording of the question I
| | l change compare £180,0 | is the ke
£200 | 4 to the ORIGINAL 00 | | y. |
| £125 — value — ] | [ |
I Percentage loss N Percentage profit | [ Have you represented the |
| 75 . 375y Diffe‘re.nce in value « 100 /V 36000 100-20% | | question in a bar model?? |
| 200 109 Original value ) Money made (profit 180000 | | Can you use a calculator? |
L - - _vau a - _|
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Year 8 - Developing number...
Number Sense

@whisto_maths

What do | need to be I I Keywords

I

| I

: able to dO? | : Significant: Place value of importance

I By the end of this unit you should be able | | Rou.nd: Making a number simpler bl.It keeplpg its value close to what it was.
Decimal: Place holders after the decimal point.

: * Round numbers to powersof 10and 1 | | overestimate: Rounding up — gives a solution higher than the actual value

I

I

I

I

to:
sf | Underestimate: Rounding down — gives a solution lower than the actual value.
*  Round numbers to any dp I Metric: A system of measurement.
*  Estimate solutions | Balance: The amount of money in a bank account
*  Calculate using order of operations | Deposit: Putting money into a bank account.
e Calculate with money, units of | |
measurement and time |
L _ = S I

: Round to powers of10 and 1 Sig. figure If the number is halfway between 370 to 1 significant figure is 400

o we “round up” 37 to 1 significant figure is 40
3.7 to 1 significant figure is 4
5495 to the nearest 1000 5475 to the nearest 100 5475 to the nearest 10 0.37 to 1 significant figure is 0.4

t 6000 5400 | I 5470 1

Round to the first non-zero number

I
I
I
I
0.00037 to 1 significant figure is 0.0004 |
I
I
I

S —
F——— e e e e e e e e P e e e e e e e e e e e e e
| Round to decimal places ; o 16195 Focwsonthe || Estimate the calculation Round to 1 significant :
I numbers after || figure to estimate

the decimal | . - |

I oint I 4e2+607 =4+7 =~ 11 This is an overestimate because the
| 2846192 (to1.d.p)-Isthis closer to 2.4 or 2.5 2ed 6192p This | ~ 6.7 was rounded up more I
I ¢ V\ shows the II The equal sign changes to show it is an estimation :
| 2r4 * - numberis 12104 x 301 ~20x3 =60
| : @ closerto || This is an underestimate because both values I
I 5 2.5 Ii were rounded down |

2 [ ] 46192 (to 2d.p) - Is this closer to 2.46 or 2.47 2 e 46 192 | |
I ; . This shows I It is good to check all calculations with an estimate in all I
I 2.47 the number is II aspects of maths — it helps you identify calculation errors.
L closer to 2.46 I |_ I
| |"Order of operations (R | | | Calculations with money
I BraCketS Operations in brackets are calculated | | Deblt -You have £0 or more in an account Money calculations

| first
areto 2.d.p

I Indices operations e.g. powers, roots,

[ .
1| Credit - You have less than £0 in an account
| Multiplication/ Division

| They are carried out in the order from left to
I right in the question

| Addition/ Subtraction

| They are carried out in the order from left to

Using a calculator — ensure you are

working in the correct units.

£1.30+50p =130+50 (in pence) £1 = 100p
=1.30+0.50 (in pounds)

Digital Clock (24-hour times)

12-hour clock
¢ Use am (morning) and pm (afternoon)
Only use hour times up to 12

+=24-hour clock
0-11 (morning hours)
e 12-23 (afternoon hours)

I Capacity (volume of liquid) = ml, L

ulght in the question I
M Inite are imnartants = xio  x100  xw00 1000  xw00 x1000 |
UnltS are important: o, " X 00 .. X2y
I mm e Tm Pkm g > ke T ml L
L Useful Conversions r oo~ 000 1000 € 2000 o |
______________ '— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
| Metric measures of 'e“gth || Time and the calendar pamsia 15 vonths = one year = 52 weeks 1 day - 24 hours I
| Kilo = 1000 x meter Centi - — x meter || @ 31 days - Jan, March, May, July 1 hour - 60 minutes
| 100 [ Aug, Oct, Dec 1 minute — 60 seconds |
| L Il o 1Year - the amount of 30 days — April, June, Sept, Nov I
Milli - 755 X Meter QW time it takes Earth to go 28 days — Feb (29 leap year) |
| 1000 | | around the sun 365 (and a U ber li
L ______________ | | quarter) days 1 week - 7 days s€a nurT\ erline I
|\ T . T, T T T T Leap Year — 366 days Monday, Tuesday, for time |
I UnItS of WEIght/ capacrty IA loeue Cloc (every 4 years) W.ednesday, Thursday, calculations! |
I Friday, Saturday, Sunday |
| |
| I
|

I

| I
Weight =g, kg, t I

I

I



Question |

Zou/u( 312 to the nmnsef

| Questwun 2

The minimum ruo/nmaw/ﬂ/ (/%0 Fime /N

Question 3

Node, oub L4+ 10xb

Queshon %

A coach jowrney stath o 4:15an,

ten townagers 15 & hows . kat p 9 nd takey 35 hows, Ht what fike
4”‘:1&“'“”{@"/%@'2 wll ik arrive ?
Questod 5 Bueston 6 Gueshon Gueshon

Convert 0'/85@ fbjf/zm,

Rouwtd | 6%0 to the newest
hundied

How many cm ase wm 4m ?

Nor owk 32—y 2

GQueshon Q Queshon 10 Question I\ Question 12 |
Estingls Tia answer 1o ot ouk 5 (&1 Round 32129 t5 | decimdl | How ma decivl ples
Q-6 +19-9 [Mb {WWW we when
7.82 P | worliiog itk M1y 7
(ki do yor got om 4 caleudiatin-2 )
Guestion 12 Questton 14 QueshoA IS | he o Queshon 16
Cound 0- 02845 fo Cound 32129 to 1 decimal /\/agf/%'; W;%’//“f/;”ﬁ”%ﬁ; Rourd 0-368 to the
o, ; s mel. The DI IS OV e festh
iiuﬂn/f:m/f/ﬂwf@—. P(a(/!%. /0/% Y f5OW.UM4W /(,MM/VE n
should fo get 7
@ucshép T Fpal ~ |Queshod 1% o . i Queshon (4 Quedhon 2.0
Susan bank accom ;//ﬂ:,jm By roundigy e numen 1o Rousd 4214 1o signficaut How many dayh s fhere
7262:17. She fop « 7 9l mfg‘;‘M d'/"‘“’ ertivaty the . MNovember ¢
pen) balance (¢ # (7880, 10w mih / e /l%{w h '
answer fo [2:2 x 48

e bill fﬁf?

Answert: a03?0 07)333% 6?3964 4‘9”"450" 625) IQ% 1516)1,700 &:Q 400cm 6?91 &4)5’(5'117)0@50 @32-! 0492 0@0:03 Q(ujaz-/g g@%ms @@ 04 0,4)7&33.34 0@40 68@4060 &@30



Year 8 - Developing number...

@whisto_maths

| Positive powers of 10

T

What do | need to be |, Keywords
I

able to do? | :

By the end of this unit you should be able | |

to: | |

e  Write numbers in standard form and | |

as ordinary numbers | 1 multiplication

e Order numbers in standard form | [

+  Add/ Subtract with standard from | ltiplicati

*  Multiply/ Divide with standard form | | mu. P I‘Ca on

e Use a calculator with standard form | [ Indices: The power or the exponent.
| I_Negative: A value below zero.

i Standard form with

Standard Form

Standard (index) Form: A system of writing very big or very small numbers

Commutative: an operation is commutative if changing the order does not change the result.
Base: The number that gets multiplied by a power
Power: The exponent — or the number that tells you how many times to use the number in

Exponent: The power — or the number that tells you how many times to use the number in

|I Negative powers of 10

negative indices

powers are the same

| 1 billion - 1000 000 000 II numbers >1 & Anyinteger I| o | 1 N L
| 10x10x10x 10 x 10 x10x 10x10 x 10 x10 = Any number A x10n | 0.001 T 100 1000
| 10° || between1 __ypr II
|| Addition rule for indices 10° 10°=102> ||, andless than I'1x L | 200 | 20° + 101 10?2 10°3
| 10 | 1000 f
| Subtraction rule for indices 102 + 10° = 102 : Example Non- examgl |: 1 x 103 0 Y + 0 Y !
| [| 3.2x10* Q 8x 10 I|

—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_" =3.2%x10x10x10x10 - || tA;}(/hV:me Negative powers do not
: Numbers betweenOand1 = 5.3410@ :I Sower 0 indicate negative solutions

always =1
1 1 1 1 "_ _____________ _Il ________________
| O L 05'4 > + E m m I ______________________________
| =5e4x10 = o o | 100 I| Order numbers in standard form ;.- ‘ 10t ‘ 100 + 101 ‘ 102 ‘ 10° ‘ 104 !
I ] ] I
I ,
| + 0 5 4 || 604x102 2e4x102 3e3x10° 1e3x101 Lopk at the power first
| I| will the number be = > or < than 1l
I A negativg power does not mean a negative I| 0 @064 240 1 0813  Usea place value grid to compare |
| answer — it means a number closer to 0 I| the numbers for ordering
L S
LT e e L
: Tip: Convert into ordinary numbers first
: Mental CaICUIatlonS : Addltlon and and back to standard from at the end.
| 6 e 4 x 102x1000 Not in Standard Form X 105 )@ | Su btracﬂon
I 5 5
| =6 04x102x 10° = 24X 10° 1 coandard Forn]]  Method 1 6x10°+8x10 Method 2
: Use a;:ldition for indices rule —244x10!x 105 |: = 600000 + 800000 =(6+8)x 10°
| —6.4)(10 II = 1400000 =14x10°
| =2e¢4x10° II =1e4x10° This is not =1.4x10'x 10°
| —— the final _ s

I (2 103);4 Use II answer =1e4x10
l X ) addition || More robust method
| _ 3 for | Less room for misconceptions Only works if the
| (2 4) x 10°  pivide the values indices rule | Easier to do calculations with yw I
I

=0e5x103

: Multiplication and division

1e5x10Q2 can look like this

|

: 043 x103 o

|

| @3x10%(0ex10)
: 105+1o3

|

|

|

Division questions

For multiplication and division
you can look at the values for

A and the powers of 10 as two

separate calculations

Revisit addition and subtraction
laws for indices — they are
needed for the calculations

Can use for different powers

Addition law for indices

amMyxagh=gm+n

Subtraction law for indices

amtgh=gm-n

1.4x10° x

3.9x 103

Input 1.4 and pres 'hen press 5 (for the power)

Press @

Input 3.9 and pres: Then press 3 (for the power)

B

Press

This gives you the solution

Answer: 5.5 x 108

Use a calculator to
work out this
question to a
suitable degree of
accuracy.

I| Usmg a calculator
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Year 8 - Developing geometry...
Angles in parallel lines and polygons

@whisto_maths

______________ f———————
' What do | need to be || Keywords |
I
I able to do? | : Parallel: Straight lines that never meet :
I By the end of this unit you should be able | I Angle: The figure formed by two straight lines meeting (measured in degrees) |
| to _ I | Transversal: A line that cuts across two or more other (normally parallel) lines |
| o e e les | | 1sosceles: Two equal size lines and equal size angles (in a triangle or trapezium) |
| - Identify co-interior angles | | Polygon: A 2D shape made with straight lines |
| Edthe s of oxtorr e oo : | Sum: Addition (total of all the interior angles added together) I
: *  Find interior angles in regular polygons | : Regular polygon: All the sides have equal length; all the interior angles have :
equal size.
L R |

: Basic angle rules and notation o

Acute Angles
0°< angle <90°

N

 Obtuse
90°< angle <180°

I Reflex Straight Line
I 180°< angle <360° 180°

[ “Alternate/ Correspond ing angles

Alternate/ Corresponding angles

Because alternate
angles are equal the
highlighted angles are
the same size

150°

Because corresponding
angles are equal the
highlighted angles are the
| same size

L RI htAn * ‘ x
72°

R|ght angle notation

The letter in the middle is the angle
The arc represents the part of the angle

Lines AFand BEare |
transversals (lines that|

angles on straight lines,
around a point and

bisect the parallel Iines]
| | vertically opposite!!
I
Angle Notation: three letters ABC ] Corresponding Alternate I
This is the angle at B =113 ° Il aneles often
Line Notation: two letters Il i g > J angles often |
EC |der1t|f|ed by identified by |
The line that joins E to C. Il .the|r .F.shape their “Z |
Vertically opposite [| in position. shape” in |
angles 1 position I
EﬂEﬁIs around a point I |
30 _ | e
A, . T T T T T |
Co-interior angles
A

I

B Because co-interior I
angles have a sum of I
180° the highlighted I

H o

gangle is 110 |
I

I

I

I

Side, Angle, Side

Side, Side, Side

As angles on a line add up to 180° co-interior
angles can also be calculated from applying
alternate/ corresponding rules first

|I Sum of exterior angle

: Properties of Quadrilaterals

Square

All sides equal size
! All angles 90°
Opposite sides are parallel

I

I

I

| Rectangle
| All angles 90°
I

I

I

I

Opposite sides are parallel

Rhombus
All sides equal size
Opposite angles are

3

L_—

Parallelogram I Exterior angles all add up to 360°
Opposite sides are parallel II
Opposite angles are equal I|
Co-interior angles ||

Using exterior angles

Exterior Angle
Interior angle + Exterior angle =

|

I

Trapezium |
straight line = 180° I
|

I

|

|

One pair of parallel lines II

Kite I
No parallel lines |
Equal lengths on top sides
Equal lengths on bottom
sides

Exterior Angles Exterior angle = 180— 165 = 15°

Are the angle formed

|| from the straight-line
extension at the side of
the shape

Number of sides = 360° - exterior
angle
Number of sides =360 = 15 = 24 sides

Interior Angle

| Sum of interior angles

(number of sides — 2) x 180

Il Missing angles in regular polygons

I
I Interior Angles
The angles enclosed

by the polygoy

This is an irregular

Sum of the interior angles = (5—2) x 180

Sum of the interior angles = 3 x 180

Exterior angle = 360 + 8 = 45°

-
This shape can be
made from three

triangles
Each triangle has 180°

Interior angle = (8-2) x 180 =6 x 180 = 135°
[l 8 8

Exterior angles in regular polygons = 360° = number of
sides

=540 11| Interior angles in regular polygons = (number of sides — 2) x

polygon —the sides

Remember this is all of the interior angles added
together

and angles are

| different sizes

180
I number of sides
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Year 8 - Developing geometry...

Area of trapezia and Circles

@whisto_maths

What do | need to be
able to do?

Congruent: The same

By the end of this unit you should be able

Triangle
% x Base x Perpendicular

I I
I I
I I
| Area: Space inside a 2D object |
| Perimeter: Length around the outside of a 2D object I
| Pi(7): The ratio of a circle's circumference to its diameter. |
| Perpendicular: At an angle of 90° to a given surface |
| Formula: A mathematical relationship/ rule given in symbols. E.g. b x h = area of rectangle/ |
I I
I I

I

Infinity (c0): A number without a given ending (too great to count to the end of the number)

A triangle is half the size
of the rectangle it would
fitin

Compound shapes

To find the area compound shapes often need splitting into more
manageable shapes first.
Identify the shapes and missing sides etc. first.

Som Shape A - Isosceles

5cm

I
I
I
I
to: |
*  Recall area of basic 2D shapes |
*  Find the area of a trapezium |
*  Find the area of a circle I
*  Find the area of compound shapes square
*  Find the perimeter of compound I
shapes | | = never ends
L I
r:::::::::::.::____________________
| Area — rectangles, triangles, parallelograms (R
I
Rectangle Parallelogram/ .
Base x Rhombus b
| Height 1 Base x Perpendicular |
I | height
L
r--—-————F " " ——— — — — — — i
| Area of a trapezium b I
! Area of a trapezium h II
I I|
I (a+b)xh. . ||
| 2 i I|
| Why? * Two congruent trapeziums |I
| make a parallelogram |I
| n * New length (a + b) x height |I
| * Divide by 2 to find area of |I
| a b one

Area of a circle (Non-Calculator)

Area of a circle
T X radius?

|
|

|

I |
I |
: |
| Diameter = 8cm :
| ~ Radius = 4cm I
I |
I |
I |
I |
I |
I |

Read the question —leave in
terms of worif m =3
(provides an estimate for
answers)

Radius = 4cm

CIZIC;/

7 x radius? Find the area

=1 x 42 of one quarter

=1 x16 of the circle Circle Area = 16 cm?
=167 cm? Quarter= 4w cm?

Area of a circ “
7 X radius? %

I
|
I
|
I
|
How to get ™ symbol on |
|
I
|
I
|
|

the calculator

It is important to round your answer suitably — to
significant figures or decimal places. This will give you a
decimal solution that will go on forever!

" R trapezium
4cm, I ---------
4 I / 7cm i
i | ]
1 I 1
5cm ! !12em P i
I I 5cm H

l + i8cm trapezium

TEem. . wessaicen *

Units

e

=24+45 @ 5=69 @ 5cm?

Shape A + Shape B = total

area

5+7)x4 + (5+8)x7
2 2

I
I
I
I
I
I
I
I
I
I%/“ Shape B- nonstandar(I
I
I
I
I
I
I
|

Compound shapes including circles |

Compound shapes are not always |
¢ area questions. I
For Perimeter you will need to use
the circumference

Spotting diameters and radii

Circumference
1 X diameter

This dimension is also the diameter
of the semi circles.

Don’t need to halve this
because there are 2 ends
which make the whole

Arc lengths = 7 x 64
=64dn

Arc lengths + Straight lengths = total perimeter

=64 m+ 150 + 150
=(300+64T)m
OR=501.1m

Still remember to split up the
compound shape into
smaller more manageable
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Year 8 - Developing geometry...

Line symmetry and reflection

@whisto_maths

Lines of symmetry

Parallelogram

Shapes can have more than
one line of symmetry....

This regular polygon (a
regular pentagon has 5 lines
of symmetry)

: Reflect horizontally/
| vertically (2)

All points need

to be the same
distance away
from the line
of reflection

Reflection in the line y axis — this is
also a reflection in the line x=0

Rhombus I

' |
Mirror line (line of reﬂectiontwo lines of symmetrlyI I
i i
]

I
I
I
I
I
I
I No lines of symmetry
I
I
I
I
I
I

A circle has an infinite
amount of lines of

Reflect horizontally/ vertically (1)

I T
' What do | need to be || Keywords |
I

I able to do? | | Mirror line: a line that passes through the center of a shape with a mirror image on either side |

I | I of the line I

I By the end of this unit you should | | Line of symmetry: same definition as the mirror line I

I . I Reflect: mapping of one object from one position to another of equal distance from a given I

I be able to: | i I
* Recognise line symmetr | 'ne

I . Refl gt. h 'y tal I.y | | vertex: a point where two or more-line segments meet. I

| etlec In a OI’I.ZOI"I fa Ine I I Perpendicular: lines that cross at 90° I

| * Reflect In a v?rtlcal I”Ie | | Horizontal: a straight line from left to right (parallel to the x axis) I

| * Reflectinadiagonal line I | Vertical: a straight line from top to bottom (parallel to the y axis) I
_____________ S

Reflection on an axis grid

ARV,

Note: a reflection

Reflection in a vertical
line

A/s;mmetry

I

|

| I

doubles the area o | g |

of the original ) ! > |
hape ) ! 2

shap 3 o I

2 i 2
) i 5

37 AVANIEN

Sy P

S 2 5 |

o = T 1
=5 .

3 o N

I

|

coordinate along this line)
y
S ‘
7/

4

Lines parallel to the x and y axis
REMEMBER

Lines parallel to the x-axis arey =
Lines parallel to the y-axis are x =

The x and y coordinate have
the same value but opposite

This is the liney =-x

sign

Turn your image

If you turn your image
it becomes a vertical/
horizontal reflection
(also good to check
your answer this way)

______ ol I S _
i T T T TS ST EEEEEEEEEEEEES |
|| Reflect Diagonally (1) Turn your image ; |
| I If you turn your image A |
I | Points on the mirror line don’t change it becomes a vertical/ 0. I
I | position horizontal reflection </l\> |
I | ) (also good to check \ I
| | \\ / your answer this way) I I
I S i
1 * |
| | A KN I
I | \\ Drawing perpendicular IinesI
N
: I A Perpendicular lines to I
I I > and from the mirror |
Nl line can help you to |
I Fold along the line of symmetry to M. plot diagonal |
[| check the direction of the reflection reflections |
: _____________________________ ]
: Reflect Diagonally (2) ,,
This is the liney = x (every y M :
: coordinate is the same as the x \\\:;j
| BAN
I T
I
I
I
I
I
I
I
I
I
I
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Year 8 - Reasoning with data...

@whisto_maths
What do | need to

The data handling cycle

be

able to do?

By the end of this unit you should be
to:

Set up a statistical enquiry

Draw and interpret line graphs
Represent and interpret grouped
guantitative data

Find and interpret the range
Compare distributions

Design and criticise questionnaires
Draw and interpret multiple bar charts

able .
Primary Data: data you co

distance, time)

Hypothesis: an idea or question you want to test
Sampling: the group of things you want to use to check your hypothesis

llect yourself

Spread: the distance/ how spread out/ variation of data
Average: a measure of central tendency — or the typical value of all the data together
Proportion: numerical relationship that compares two things

I

I

I

I

: Secondary Data: data you source from elsewhere e.g. the internet/ newspapers/ local statistics
I Discrete Data: numerical data that can only take set values

I Continuous Data: numerical data that has an infinite number of values (often seen with height,
I

I

I

I

e .
|- - - - - -7 -"=—-"7"—7-"—=7—= ||_D_T_____.._._ _____ . . T T T |
e . esign and criticise a questionnaire
| Set up a statistical enguiry e T 9 |
| : ; o DT ; || The Question - be clear with the question - don’t be too leading/ |

Wrie a Desin o Pros/ Pros/ Discrete or ud A
: wiae — dota —» Cors of —p Cos — confnuous : : judgementa e.g. How much pocket money do you get a week? :
hypothesis colection samging prmary or dala?
| dhest Secondary [ Responses — do you want closed or open responses? — do any |
| data | | options overlap? — Have you an option for all responses? More |
I Features of a data colection sheef N option |
Total rumber of option $0£0 O£001-£2 0 £201-£4 0 morethan £4 < P
I (rouped or Data Title Taly Frequency I I <+ I
| wgrouped [ I
| categones — IIII ad I |

Pictograms, bar and line charts @

Fepresents quariilalive date

Pitogram Bar Char

Need to remember a key
Vsualy abe to dentify mode

Drscrete Data

- (Gops between the bars

- Title for the bar char

Line Chard

(s between the nes
Clearly abeled axes
Scae for the axes

Decrete Dol

Compares multiple groups |

- Clearly labelled
axes )
- Scale for axes 21|
- Comparable data_ 2
bars

drawn next to
|| each
|| other

Temperature (
S

June

H Multiple Bar chart

Average temperatures

of data Key/ Colour code for|

A/séparate groups of |

information|

London
Moscow
Seoul

different

T categories of data

July
Month

I
I
Gap between I
I
I
I

Playground Temperature

: : Draw and interpret line

There were 60 people asked in this surveyI I gra Ehs

(Total frequency)

- - - ____
T - Y
Draw and interpret Pie Charts
Typeofpet |  Dog |  Cat | Hamster |
Frequency | 32 | 25 | 3 |
Multiple method
== “32 out of 60 people had

a dog”

This fraction of the 360 ) Dog

degrees represents dogs

I

| ]
||
| 3
| 6o
I

I

I

I

I

32 y360=192°
60

Grouped quantitative data

As 60 goes into 360 — 6 times.
Each frequency can be multiplied by 6
to find the degrees (proportion of 360)

and the lines join the points.

fromQ

More than one piece

—
This is a frequency I

| I
| I
I TS 10 between the bars | I
I 5<t<10 6 Zg-| |
| 0<t<’ | 5 3 I Grouping I |
5<t<20 8 T .
2
! the data is |
I = : T | usefulif 1
25<t<30 1 u ulr
| f thereisa |I
I “Move than or The use of inequalities shows large spread | I
I equal to 25 that this will be a frequency of data to I I
| and less than diagram begin with I |

- Commonly used to show changing over time
- The points are the recorded information

Line graphs do not need to star/

-

a

mperature (-C)

I T

9 am??() am flam 12noon
Time

of data can be plotted

Use a protractor to o Repr.esents on the same graph to
draw quantitative, discrete compare data
This is 192° data | |- |

It is possible to make estimates from
the line
e.g. temperature at 9.30am is 5°C

e

| Find and interpret the range

Difference between the biggest and
smallest values

diagram
There are no gaps

The range is a measure of spread

Shop 1 highest Shop 1 lowest

/ :

A smaller range means there is less
variation in the results — it is more
consistent data

A range of 0 means all the data is the
same value

value value

N

<,

L

indicates it has a more consistent
flow of customers each week.

Shop 1 has the smallest ram

Range of customers =25-22 =
3 (Shop 1)



Question 1
Bar Chart showing the favourite
10+ football teams for people in my class

Frequency 9

O = P waesog oo~ @

Arsencl Chelsea  Liverpool Man € Man U
Football Team
Write down two things that are wrong with
this bar chart.

Question 2
Day | Tally | Frequency |
Monday | HH HH I | 12
Tuesday 11
Wednasday' ' 7
| Thursday | HHH HH HH DT
Friday | 10

Complete the Tally chart

Question 3

Give an example of discrete data.

Question 4

How much time do vou spend playing sport?

[] [] []

0—1hours 1-—2hours 3 - 4 hours

Write down 2 things that are wrong with this
question

Question 5

- |FHEBH
ey | FHEB R

0 1 Hﬂ represents
w

April

14 books were sold in April. Show this
information on the pictogram.

Question 6

The bar chart shows the number of miles
Paula and Rose ran from Monday to Friday in
a week.

Number
of Miles

= =4 = =

Monday | Tuesday Thursday | Friday

How much further does Rose run than Paula
on Monday?

Question 7

Give an example of continuous data.

Question 8

Frequency

i

How many goals were scored in total?

Number of Goals

Question 9

1100
1050
1000
950
Population
900
850
800
750
700
650

1970 1980 1990 2000 2010

Year

What was the population in 19807

Question 10

Red

1 120°

A bag contains red, white and black
counters.

If there are 24 counters in total how many
black counters are there?

Question 11
@
0
Weight 4
{kg)
2
Tess Toto  Pepsi

The weights of 3 puppies are shown in the
chart.
What is the range of their weights?

Question 12

The table below shows the favourite colours
of 30 people. Complete the table to show
the angles that would need to be calculated
to construct a pie chart.

Colour black red blue green pink
Frequency | 3 2 2 8 15
Angle

Bars different widths/gaps different widths, 3 HH 1l 14 HH HH, pupils in a class, no time frame/overlapping responses, 1 % squares, 3, weight, 33, 760, 10, 6, 36°24°24°96°180°
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Year 8 - Reasoning with data...

Measures of location
@whisto_maths

What do | need to be
able to do?

Keywords

Spread: the distance/ how spread out/ variation of data
Average: a measure of central tendency — or the typical value of all the data
together

| I

| I

| I

| I

By the end of this unit you should be | :
I Total: all the data added together I
| I
| I
| I
| I
| I
I

I

I

I

I

I

I

able to: |
e Understand and use mean, |
median and mode |

* Choose the most appropriate |
average I

* ldentify outliers I
* Compare distributions using I

Frequency: the number of times the data values occur

Represent: something that show’s the value of another

Outlier: a value that stands apart from the data set

Consistent: a set of data that is similar and doesn’t change very much

| averages and range 11
_______________________________________________ -
i . |
Mean, Median, Mode The Median The Mode (The modal value) |
The Mean The value in the centre (in the middle) of  This is the number OR the item that occurs the |
A measure of average to find the central the data most (it does not have to be numerical) I
tendency... a typical value that represents I
the data I
I
5 Put the datain order 4, 8, 8, 11, 24 This can still be easier if it the datais ordered |
Find the sum of the data (add the values) . ) . first |
. Find the value in the middle 4, 8, 8, 11, 24
Divide the overall total by .5 I
| how many pieces of data you ] NOTE: If there is no single Mode = 8 4,8,8,11,24
have Mean = 11 Median = 8 ]T‘iddle value find the mean of |
e two numbers left |
- - - — - - - - - - - - - - - - - - - - - - - - - - - - - - - - - —-————-————————T7
Choosing the appropriate average , |
Here are the weekly wages of a small firm |
Which average best |
£240 £240 £240 £240 £240 represents the Weekly |
The average should be a representative PABDRAED D EERD /00 wage? :
of the data set —so it should be . I
d to the set as a whole - to Put the data back into context
Compa.r? ) | The Mean =£307 | Mean/Median —too high (most of this company earn £240) I
check if it is an appropriate average The Median = £250 Mode is the best average that represents this wage :
The Mode =£240 | Itis likely that the salaries above £240 are more senior staff I
members — their salary doesn’t represent the average weekly |
wage of the majority of employers |
_______________________ 'I —_—————————_———_—————t—t—_—t——t—,—,———,——m—m—m—_—=

Identify outliers

Outliers are values that stand well apart from the rest Comparisons should include a statement of average and central

of the data tendency, as well as a statement about spread and consistency.

Outliers can have a big impact on
range and mean.
They have less impact on the median

<4—— Sometimes it
is best to not
use an outlier

Here are the number of runs scored last month by Lucy

and James in cricket matches

Lucy: 45, 32, 37, 41, 48, 35 James has two
extreme values

| |
| I
| I
| I
| I
| I
| I
| I
|| James: 60, 90, 41, 23, 14, 23 that have a big

: s
| |
| I
| I
| I
| I
| I
| I

Height in cm in
152 150 142 158(182)151 153 149 156 160 151 144 calculations

I
I
I
I
I
I
I
I
I
. :
I
I
I
I
I
I
I
I

impact on the

Where an outlier is 100 Lucy range
identified try to give  § & Mean: 39.6 (1.d Median: 38. Mode: de R - 16
! : outliers can also :39.6 (1.d.p), Median: 38. Mode: no mode, Range:
IFhsigri:T”izlr;tte;(tt;e 3 5 e 7 be identified James
taller member of the R ke d graphically Mean: 41.8 (1.d.p), Median: 32, Mode: 23, Range: 76

x4 e.g. on scatter
groulp;. Coulc(j:lthe be e . @ graphs “James is less consistent than Lucy because his scores have a
an older student or a 2 .

greater range. Lucy performed better on average because her
scores have a similar mean and a higher median”

20 40 60 80
teacher? Time spent practsing (hours)



Question 1

Work out the mode for the
following data:

56,6,7,8,10

Question 2

Work out the mode for the
following data:

55,7,7,7,8,8,9

Question 3

Work out the mode for the
following data:

5731,8,910,2

Question 4
Work out the mode for the
following data:

_2/ _11 51 8/ _21 2/ _11 91 _11 11 21
-1

Question 5

16¢
14|
12|

10
[
6|
4f
2|
[

4 3
Shoe size

What is the modal shoe size?

Question 6

Work out the median for the
following data:

Question 7

Work out the median for the
following data:

Question 8

Work out the median for the
following data:

Question 9

Work out the median for the
following data:

Question 10

The height of some footballers
are listed below:
1.81m, 1.78m, 1.88m, 1.79m,

Find the mean of the following
data:

Find the mean of the following
data:

Find the mean of the following
data:

Find the mean of the following
data:

51,4,6,8 6.2,6.8,6.6,7.2,6.4,7.4,5.8 98,6,6,6,7,1,2,6,8 -4,5,-7,-1,2,0,9 1.86m, 1.85m, 1.78m, 1.93m
Work out the median height.
Question 11 Question 12 Question 13 Question 14 Question 15

Five houses on a street are sold
in 2016. They sell for

£175,000 £184,000 £150,000

Find the missing word:

The mean, median and mode
are known as measures of

Identify the outlier:

Average temperature (°C)

Which average does outliers
affect most?

Compare the distances travelled
by snails and slugs over the
duration of ten minutes.

‘ Median Interquartile range ‘
‘ Snails 7.lem 3lcm ‘
‘ Slugs 9.7¢cm 45cm ‘

4,9,7,10,5 3,2,1,3,2,2,1,3,1,2,3,2,1 9,-3,-6,5,0 1.4,2.8,2.4,2.5,2.8,3.1,1.1 £201,000 £191,000
Calculate the mean price.
Question 16 Question 17 Question 18 Question 19 Question 20

A teacher asks a group of students
how much pocket money they receive
each week. They respond:

£5£8 £4 £50 £6 £8 £7.50 £10 £8 £7

Which average, the median or the
mean, is most suitable for this data?

6,7, nomode, -1,5,5,6.8,6,-4,1.83,7,2,1, 2.3, 180200, location, (22.5,75), mean, slugs move faster on average/snails move at more consistent pace, median




Year 9 — Reasoning with algebra...

@whisto_maths

Straight Line Graphs

F——— e ——————— - -
| What do I need to be || Keywords
| at do | need to be || y
I I
| able to do? i
I By the end of this unit you should be able I | axis.
I I
to:
I . Compare gradients I [
| * Compare intercepts | |
| e Understand and use y=mx+c | | b )
| * Findthe equation of a line from a [ 3¢ traction
graph |
I * Interpret gradient and intercepts of I
I 1]
real-life graphs
l___ = ______ I
-—F————————e————e—e—— T T T T T T

All the points on this
line have a x

Gradient: the steepness of a line
Intercept: where two lines cross. The y-intercept: where the line meets the y-

Asymptote: a straight line that a graph will never meet.
Reciprocal' a pair of numbers that muItipIy together to give 1.

‘a’ can be ANY

Parallel: two lines that never meet with the same gradient.
Co-ordinate: a set of values that show an exact position on a graph.
Linear: linear graphs (straight line) — linear common difference by addition/

positive or negative

value including 0 { y

x =310

3

Intersecti
I on ~

: T ] ' T T 1 A/coordinate of 10
| P EEMEEE
| | ‘

Lines parallel to the y axis take
the form x = a and are vertical

points Sl E [ e ¥ 8

Lines parallel to the x axis take the

y [-10/ -1 | 8

This represents a
coordinate pair

i
|
|
|
|
|
¥
|
|
|
|
|
|

1
Draw a table to display this
information

; |
([ = %3 x the x coordinate then —

|

|
[
[
|
| |
: | I I | \ form y = a and are horizontal (-3,-10) [
| [ |ed 1 [ 1 - 2 |
[] . .
| i N I\ Allthe points on this  eg.(3,-2) (7,-2) (-2,-2) ¢ You only need two points |
| , wl | 7 line have a y all lay o.n thls'llne because the o to form a straight line |
| coordinate of -2 y coordinate is -2 [ : |
_______________________________ :
|~ T T . . - - -7 = 4
otting more points helps
| Compare Gradients ] Plotti ints hel :
| ’ y=2x The greater the 1 you decide if your
| y=mx+c o L gradient — the 7527 y71 235 [ calculations are correct (if I
. y=3X steeper the line they do make a straight [
: t ) line) |
T o1 |
| The coefficientofx ° ° L7 2 ¢ 870 Ty=px ) Remember to join the |
| (the number in front of » Parallel lines h.ave points to make a line |
| x)tells us the gradient / 4 the same gradient § |
|_ _ _ofthelite -~ ¢ - __ ___ _ _ __ _ __ __ _ __ _ __ _ _ _ _ _It—-— 4
|- - - - -0 NMv=mx+c T ¥
| Compare Intercepts < Nevalueof cisthe I'y=mx+c The equation ofa | |
point at which the linell ; line can be |
| 0,2) sxe Y =mMXHC h 1 The coefficient of x (the number in |
| X d ‘2/_ X cross?stt e y-axis. ¥ | front of x) tells us the gradient of the rearranged:. E.g: |
intercept : =Cc+mx
6 line . y=c¢
: ) y=%x The coordinate of ay || \‘ The value of cis the C=y—mx [
intercept will always be I y=mx+ c 4 point at which the line . ) |
| X Identify which
| ST, (0,c) I crosses the y-axis. Y coefficient youare | |
| - y=3x-4 Lines with the same y- Il vy and x are coordinates. intercept identifying or |
> i ; e _ _ — _ _ comparing. _ _I| |
| e interceptcrossinthe | e eo o0 0 0 — — — — — —|— — COmparng. . x
I :
| 7 ] o) same place | Real life graphs
l —————————————————————— —I| A plumber charges a £25 callout fee, and then £1250 for every hour. The y»i'n'.(ercept shows
-, - - - - ., - II Complete the table of values to show the cost of hiring the plumber. the minimum charge.
| Find the equation from a graph I Fmem] o 1 > 3 s The gradient represents
e price per mile
| (0,1) y |: Cost (£) £25 £125 price p
4 The Gradient.
I jrh: y- Ak 6_ o y=2x+1 I| In real life graphs like this values will always be positive
Interce - =
3

I
I
I
I
I
-4 -3 -2 =Y0o 0B 2 3
I
I
I
I

The direction of the line indicates a |
positive gradient

BI rect ro ortlon

When you have 0
pens this has 0 cost.

|| because they measure distances or objects which cannot

To represent direct proportion the graph must

start at the origin.
A box of pens costs £2.30
Complete the table of values to show the cost of buying boxes of pens.

The gradient shows o 0

1

2 35 8

the price per pen. Cost )

£2.30




Question 1
Find the gradient of the line 2y — 10z = &

Question 2
Sketch the graph of y = —x

Question 3
What is the intercept of the
Liney =10x-1

Question 4
Does the point (3, -19) lie on the
line

Y =-6x-2
Question 5 Question 6 Question 7 Question 8
Whatls the yrintercept of the ine y = iz + 77 What is the intercept The point (4, y) lies on the line y = 2« + 10.Find | Find the value of 3x+1
Y = 2x-1 g’ When x = -1
Question 9 Question 10 Question 11 Question 12

Sketch the graph of y = 2x

What is the gradient
Y =2x-1

Sketch the graph of y = 2

Find an equation parallel to the line.
Y =2x-1

Question 13
Sketch the graph of x = 2

Question 14
What is the gradient?
Y =8x-10

Question 15
Sketch the graph of y = —z 4 2

Question 16
What is this line on the graph

Question 17
The point (3, ) lies on the line i = 4& — 7. Find
)

Question 18
What is the intercept
Y = 6-X

Question 19 Fiind the value of
3x-1whenx=1

Question 20
Sketch the line X+y = 4




Year 9 — using number...

@whisto maths

| What do | need to be able to

do?
: BV'th'e end of this unit you should be able

Indices & Roots

Standard (index) Form: A system of writing very big or very small numbers
Commutative: an operation is commutative if changing the order does not change the result.

Identlfy square and cube numbers

Base: The number that gets multiplied by a power

Calculate higher powers and roots

Understand powers of 10 and standard Power: The exponent — or the number that tells you how many ti

|

I

| i

| form multiplication

| © Know the addition and subtraction rule Exponent: The power — or the number that tells you how many ti
| for indices multiplication

| _Un(_ilerstand power zero and negative Indices: The power or the exponent.

| indices . Negative: A value below zero..

I : ]E:;rIE:IIate with numbers in standard Coefficient: The number used to multiply a variable

¥ Viaa=12

| |
| I
Square
| 72 @ \ |
| numbers - / a 108 I
HER 0000
| o EzEEOEEL 49,16 é N |
| 144 2x2x2x2x3x3 /@ 216=2x2x2x3x3x3 / \ I
18

I [2x2x3]x[2x2x3] /N (2x3)x(2x3]x[2x3 ] 9 6 :
| 12 x 12 9 @

I Prime factors can]flnd square ~ |
| I
L

mes to use the number in

mes to use the number in

- I

4t—n- powerI

(number of |
times |
multiplied
x —the base by itse|f)|
number.

I
< Finding the:
nth root of

any value

Other mental strategies for

I
I
ts
| Standard form Any integer I I R H s |
| 10 100 1000 | 4/810000 =+/81 x /10000 I
| Any 10 102 103 I =9 x 100
n | I
| number A X 10 || — 000 I
between 1
I 0.1 0.01 0.001 I |
and less P
I EI;(?r;O le Any value to the power 0 alwayls =1 Negative powers do not IIXCIE“;J“_/ alb—tr;ﬂ;m—La—WS— |
| _th indicate negative solutions :I :
3.2x10
I =3.2x10x 10 x 10 x 10 ‘ Numbers in standard form with |: [ aMyxah=gm+n ] |
| negative powers will be less than 1
| =32000 ] |
| 342x104=3.2x 2 x ExLx L = 0.00032 | (I |
\ _ e _ N _ ]
re T T T 1,7~~~ - T 1N P I R T T 1

Powers of powers 1

Standard form calculations @),

| | Addition and
| | Subtraction

(xa)b — xab

Tip: Convert into ordinary
numbers first and back to
standard from at the end.

! |
| ! |
| K |
| k I |
: . |I I: 6x10°+8x Method2 |
| 374 _ 93 3 3 3 || =600000+ |
| A _:a6_a6 | | (2 ) =2° X2°X2°X2 |1 800000 105 =(6+8)X105|
ny 6 I ' ' ' o =14x10°
! number I | The same base and power is repeated. Use - 1400000 This '_5 not . 5I
I divided | | the addition law for indices | | =1e4dXx 105 the final =1.4x101x 10 |
| by itself | = a6_ = =1 | 34 12 | I answer =1e4x10° |
| =1 | I (2 ) =2 ——axb =3x4 =12 I Multiplication and division |
| [ Negative indices do not indicate ] | : N Division For |
: negative solutions | | NOTICE the difference |l 1e5x103~ IIOLIJTIIEQI;Z” multiplication ||
2_4 — | |l 3 and division ||
| 224 1 2x)* = 2x3 x 2x3 x 2x3 x 2x3 || 0e3x10 you can ook |
| 20=1 Looking at the | I ' ' a @X 105x 103) atthevalues ||
| 1 sequence can help | : The addItion law applies ONLY to thg powers. | | for A and the |
| 2-1 = > to understand The integers still need to be multiplied I 5. 3 powers of 10
| negative powers : | : I @ x10°+10 as two :
| 22 = 1 | (2X3)4 = 16x1? I separate
I 4 _ I | I =5x10?2 calculations |l
| o J1 ]




Question 1 Question 2 Question 3 Question 4
Evaluate 6° Work out Express the reciprocal of 16 as a T 419
(2x10% x (7.8 x 10%) fraction Simplify (7%)
Question 5 Question 6 Question 7 Question 8
Work out
Calculate V81 9 . 5 s e o3 6 N 315
(1x10%) +(5x10°) Simplify 2° x 2 Simplify (2°)
ion 1 .
Question 9 aiisktlozrl 0 Question 11 Question 12
-2 1 3
Evaluate 2 (4% 107) x (8.5 x 10?) Evaluate 5 Calculate V64
Question 14 Question 15
Question 13 3 Wl:)erli :;:'1 Question 16
P 246 Express the reciprocal of —as a
Simplify (4%) . 10 (8.1 x 108)(9 x 10?) Calculate v169
fraction.
Question 17 Question 18 . Question 20
tion 19
Work out Express the reciprocal of 2 as a Question Work out

(4 x 10%) x (1.5 x 10?)

decimal.

Simplify 33 = 3°

(9 x 107) + (6 x 10%)

1, 156x105, < 7%,

9;

2x103,

29,

1

215, l4 3.4x105 5, 4,

12 0
4 ’ ?I

9x10°, 13,

6x108, 373, 15x103




Year 9 — reasoning with geometry...

Solving ratio & proportion problems

@whisto_maths

What do | need to
be able to do?

I
I
I
I
I
| By the end of this unit you should be able
| to:
| Solve problems with direct proportion
I * Use conversion graphs

¢ Solve problems with inverse proportion
l. Solve ratio problems
l . Solve ‘best buy’ problems
I
I

Proportion: a comparison between two numbers

Ratio: a ratio shows the relative size of two variables

Direct proportion: as one variable is multiplied by a scale factor the
other variable is multiplied by the same scale factor.

Inverse proportion:: as one variable is multiplied by a scale factor the
other is divided by the same scale factor.

As one variable changes the other changes

| L this would be for ratio |

at the same rate.

Proportion

4 cans of pop =
£2.40
4 cans of pop =
L g £2.40
o
X\ 2 cans of pop =
£120
This multiplier is the
same

In the same way that

x
o
U

Examples of inversely

Thisvs

multiplicative change
4 cans of pop = £2.

$

(R

jﬁ)
w
*x"12 cans of pop = £7.20

Sometimes this is easiest
if you work out how
much one unit is worth
first

_e.g. 1 can of pop = £0.60 _|

1
As one variable is multiplied by a scale factor the other
is divided by the same scale factor

T is inversely proportional to G. When

kilometr

<«
80 7l
(%]
a/ |
5

0 .
miles

Labelling of
both axes is
vitat

_> H

| |

I I

I

: proportional relationships T=2 then G=20 ) X 4 |
Y

I Time taken to fill a pool and I

| the number of taps running. T 1 2 8 :
I G 40 20 5

| Time taken to paint a room I

| and the number of workers w \_f :

X 2 +4

Sharing a whole into a given ratic o IIlndlng a value given 1:n (or n:1) o

James and Lucy share £350in the ratio 3:4.
Work out how much each person earns

Inside a box are blue and red pens in the

ratio 5:1.

I
I
i} |
| ¥ |
| Model the James : | If there are 10 red pens how many blue :
| . | pens are there?
Question I Model the |
| James: | | | | | Question Blue
| Lucy - £350 : | Blue : Red :
. T T
I 3:4 — I, 5:1 ] I
I Lucy | I — \ One unit I
Find the value of £350+ 7 = £50 I [[]=onepart Red =10pens | |
I omedgparnt3so | =10 pens pens |
| = one part |
7 parts to share = £50 I | Put back into the I
between || questi BI =5x10=50 |
| |43-I mef{ 4 LUC¥)1 | ues |§|’n - ed ue pens =5X =
IO O PN i s
uestion .
£150 o
I ames: Lucy |: <10 x10 [ |
x5 9 } 50:I 50' 10 Red pens=1x10=10 |
£150 £200 | : pens f |
There are 50 Blue
Lucy =4x£50=£200 ||| pens I I

This is always a straight line because as
one variable increases so does the other

at the same rate

To make conversions between units you
need to find the point to compare — then
find the associated point by using your
graph.

Using a ruler helps for accuracy

Showing your conversion lines help as a
“check” for solutions

Have a directly proportional

relationship
To calculate best buys you need
to be able to compare the cost of
one unit or units of equal
amounts

ShopA ShopB

Compare two variables o

4 cans for £1.20 3 cansfor 93p

lEl.ZO +4 l£0.93 +3 :

Cost per lcanis lcanis
item £0.30 £0.31
Or 30p Or31p

Shop Ais the best value as it is 1p
cheaper per can of pop

Shop A

l4 +£1.20 13 +~ £0.93

4 cans for £1.20 3 cans for 93P

Costper  £1puys £1 buys 3.23 |
pound 3.333 cans cans of pop |
of pop

Shop A is still shown as being the best
value but pay attention to the unit you
are calculating, per item or per pound.

Best value is the most product
for the lowest price per unit



Reio and Proporhion

which is e bettes valwe for money 7
A: L eusys for Stp

g : 3 emws for Q0p

t fokes B pesple (2 hows o budd a wall .

How fong woukd ik e 1o people 7

Question | | Questwn 2 Questton 3 Queshon &
S\Mph'% e roho Wnte fhe woho n the form i Divide A2% in the @tio  |:3 3 boxes of pencils contain 15O pencils
1% 45 12+ 18 e
fow may pencils o there in A boxes !
Quashon § Guestion b Gueshon Gueshon ¥

Jock mns [-blem in A hows .

What S ks Speed i em/ . ?

Wol. out e de/lS‘Ihj n lcg/mg
for & mass of b0 kg and. &

volume O'f 0%km .

Gueshon 9

tow Loy does she awel i miles ?

Solly dnves ot 3mph for  0€ howrs.

Queshon 10

3 boxes of pentils contain 1S pencils
aMoath.

How many pencils o fher i 23 boxes 7

Question 1\

WoM out the vdume n m* Br a donsity
of 2-513/m‘ ond & mass of 0-6757%g-

Question 12
Which 1S e beHes valme for Moﬂeﬂ.P

f - g of potatoes for £1:60
g = Feg of poltahoey for £5:58

2:5

How \0&3 wowd k tadle | ,06(30/\.7

Guestion 13 Ruestton (¢ Question IS Queshon 16
Wo. ouwt the mass m 13 for a Which Smfh shows o duect ?/o’)omon SIMp)fﬁj the o Oivide 96 n he rahlo F:| =4
d(U\S\PTﬁ of qufmz A a volume of e\ahonship 7
Tam', A R 120 © 320

/ o

7 >

Gueshon 17 Queshod 1% Queshon (4 Quedhon 20
Wrike the mbo m +he fam [:n t foles 8 pegle (2 howss P budd. & wall . 3 boxes of pencils contain 15D peneils Tom Arowels 3-8km ot 20em/h.

ab\osdho‘.
tow mony boyes do yow need 10 hawe 1SDO

pencils 7

For how long wos e frawelig 7 (mhows)

Answers © | 3:6  2.1:1-5 3. 46, £18 4 4SO S. A

6. 6 hows 3. 0-Fkm/nh 8. mn.alm’

q. 23-2mies  10. (350 (. 0-2Fm?

2.

8 13, 6‘(—&!1.3 %, 8 15 i 1b. S6,8, 32 3. 1°2-§

I$, 9b hows 12, 30 20. 0-19 hows (tmins 2% secs)



Year 9 - algebraic techniques...
Brackets, Equations & Inequalities

@whisto_mat

What do | need to be
able to do?

| !
| |
| Simplify: grouping and combining similar terms |
| Substitute: replace a variable with a numerical value I
: Equivalent: something of equal value I
| Coefficient: a number used to multiply a variable :
| |
| |
| |
| |
| |

| I
| I
| I
I N I
I By the end of this unit you should be |
I able to: |
I * Form Expressions |
I ¢ Expand and factorise single |
I brackets |
I * Form and solve equations |
I * Solve equations with brackets I
I * Represent inequalities I

I

Product: multiply terms

Highest Common Factor (HCF): the biggest factor (or number that
multiplies to give a term)

Inequality: an inequality compares who values showing if one is greater

| Formandsolve inequalities L than, less than or equal to another )
I Form expressions For unknown II Directed number I Multiply single brackets3 (2x + 4) :
| More than — ADD variables, a letter is 1 || X
—> 2 4 I
| Less than/ difference — nlormally used in its 1 + + + :I - Xz — ~a E 0 D‘( |
ace x2x [3x
I SUBJ.ZAZ(I:-I-nore than“t—pP t+4 II - + II 3| ex |12 % @ E :
| 8 less than k———> k-8 oy - :| R — . »
| Only similar terms can be I I | 6x+12 6x +12 I
: grouped together I: — > - II |
e.g. Find the perimeter of this shape | 2x+4 2x + 4 2%+ 4 . |
| ¢ (Perimeter = length around outside of| €-8-a=-5andb=2 I| |x | G |x | 7 |x | 7 repzienrteargons |
Reverst s JRTCHPIRIRIY e ot [ e s VN
+2t+1+t+2t+ + - _ X+
IL 2t+1 JII b+a=2+-5=-3 |: 3(2x+4)=6x+12 |
______________________________________________ J
: Factorise into a single bracket H Solve equations with brackets 3 (2x +4) =30
8 +4
: 8x + 4 4 <— Tryand make this the |: B 3""(’)“4 [ a4 3(2x+4)=30
| highest common factor | |
| 2% + 1 [ XIX|4IX3LXI4|X|><|4 6412 < 30 :
I| The two values multiply together (also the area) of I . X - Substitute to check your
I the rectangle : | LY = -12 -12 answer.
: Note: | : :
| 8x+4=4(2x+1) 8+4=2(4x+2) | G 6x =18
I This is factorised but the ¥ 8 +6 +6
L __ _ [Hfhespotbeenvused . __ _ _ _ _ o _
b bbby byt ey g g e S g egeleglgeliglieglegelogelieglieyelgelogleglegleglogele
| Simple Inequalities '| Form and solve inequalities |1 Algebraic constructs

<less than < Less than or I| Expression

Two more than treble my

equal to :I number is greater than 11 A sentence with a minimum of two

> More than > More than |I numbers and one maths operation
- |I Find the possible range of
or equal to | values Equation

x< 10 :l Formx > 33— 42 —> 11 A statement that two things are equal
Say this out loud I Ter
“x is a value less than
” A single number or variable
10 10> x | Solve ©

Note: I Xx4— 13 4¢— 2 — 11 Identity
An equation where both sides have

variables that cause the same answer

Say this out loud

x<10 and 10>x P
10 is more than the
represent the "
value

same values |I CheCk

Xx>3

X+2<20 includes =

- lue + 2 is less th lt0 20" I| This would suggest any value bigger than 3 Formula

”lyl"; ue+ 2 is lessthan orequalto | satisfies the statement A rule written with all mathematical
X = li3x3+42=11v  10x3+2=32 v symbols

| I
| I
| I
| I
| I
| I
| I
| I
| I
I 3x+2>11 || Term :
: .
| I
| I
| I
| I
| I
| I
| I
| I

The biggest the value can be is 18 |
. _ - ___ \_ lLe.g.areaof arectangle A=hxh __



Algebraic Expressions

(20c+5) (x-2)

If a3 o b--3

Wom out Sa —Xb

Expw\o\ ok sw'v\P)iRj

F(octy) -3(x-3)

Simplify 4t x 29

Queston | | Questn 2 Question 3 Queshon %
a2, Smplify 3+ 20 - ka Spr\hﬁﬁ 3o xa Factonse  Fully
Wol ok 2 3 +12
Quaston § Queston 6 Queshon % Gueshon ¢
Smplihy  Hax 2b Exponol 2(x+3) Expancl ond. Smipliy Swapliky  ac + 3y + e -
(x-3) (x+6)
Gueshon 9 Queshon 10 Question I Question 12
Fachnse Rully if =12 o b= 3 Factonse  Rully Expond 4 (x-3)
K3
3x’ - bx wol( outr ox b 1S 4+ 80C
Guestion 12 Questton ¢ Queshod 1Y Queshon 16
SW‘P“% SPZ #10p + L"Pz - 2p EXPO/]OL ondk S'MP)'FE] S)Mp)fﬂj -V XV £ a=R aod b=3
S(x41) +2(x-3) .
Wold ot & -~ 2b
Gueshon 13 Queshon ¥ Questhon (A Quedhon 2.0

Answers: 1.2% 2.a 2. 32 4. 3(x+4) S. b

6. 2c+6 F x'43x-ig

&.lox+23 a, 3x(x-2) 10.3b

N, Sx(3ct+16) 12, kx-1Z 12 Ap +8p 14, Q-4 1S, -v*

6. \8%

7. x*-x -5

1%, 2%

1% 4x +2F

20. 89t



Year 9 — Reasoning with algebra...
Forming and Solving Equations

@whisto_maths

What do | need to be | : Keywords
able to do?

: Inequality: an inequality compares who values showing if one is greater
| than, less than or equal to another

| Variable: a quantity that may change within the context of the problem
: Rearrange: Change the order
I
I
I
I

I
I
| I
| I
| By the end of this unit you should be able to: |
| © Solveinequalities with negative numbers |
| * Solve equations with unknowns on both |
I sides | . . .
I I Inverse operation: the operation that reverses the action
| | | Substitute: replace a variable with a numerical value
| I
| I

I

Solve: find a numerical value that satisfies an equation

Solve inequalities with unknowns on
both sides

Substitute into formulae and equations
Rearrange formulae

e L J
reee—_—————————————=—=—=—_=—_—_— q r--_" .. - .. - - rr_ |
Solve equations with brackets@ | | 7orm-2and solve inequalities I' Inequalities with negatives |
iy 'I
x4 I x4 I x4 3 (2)( + 4) =30 Two more than treble\\ X w Make X pOSItlve |
30 my number is greater first
Expand the brackets 2-3x >17
Find the possible range of values +3x +3x

I

I

I

30 6x+12=30 :
-12 -12 |
I

I

I

I

I
I
I
I
I
| Xle‘I-IXle‘IleXl‘I
I
I
I
I
I
I

x=19 I -20<-18 1

=== : be true...
I x<:-7 20 1S smaller than -18 | I l \
L IL

I

I

I

I

I

I

I

I

Y I
| x <-5 When you multiply or divide >{
I by a negative you need to |
| reverse the inequality |
I -
1

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I
I
I 2>17+3
X|x|x|x|x|§ 2 | 17 17
: Solve | 1553
o < [ 6x =18 X 4— 3 4¢— -2 +— 11 I =3 =3
i s 6 +6 x=3 3] ] >3 | 5> X ZCI-;IIC6I§ITI
————————————————— ] —————————————ISmaII Bigger 2=
r- . T T T T T ] o TRUE/
I Equatlons with unknown on “ Inequalities with unknown on both 5|desH er 7 5 3 CORRECT
| both sides Il solving inequalities has the same
Im‘l < G “ method as equations |IVI7I ethod 2 Keep the negative x
| -3x -3x x| x| x 24 l| 5(x+4)<3(x+2) Check it! :|2__32x >]_'Z x is true for any
: Xx+5=24 x| 5 ” 5x+20<3x+6 || —3x >15 value bigger than -5
5 5 24 I 2x+20<6 5(-8+4)<3(-8+ |l L3 =3
: H I 2x<-14 2) 5(-4)<3(-6) |l X >-5 This cannot
I

: Formulae and Equations Substitute in values

I
| Formulae — all expressed in symbols Equations —include numbers and |
| can be solved I

Rearranging can also be checked by substitution. . )
Rearranging is often needed when usingy =mx+c

e.g. Find the gradient of the line 2y -4x =9
Make y the subject first y=4x+9

r--—-——"—T™>"""™>"""T—""T">"" 77— 77—/ "/ —/— r--———=— -~~~ ~—"—" >~~~ T T T T
| Rearranging Formulae (one step) || Rearranging Formulae (two step)

I I In an equation (find x) In a formula (make x the
I X x=yrz II 4x-3=9 subjegtys =a

| N Rearrange to make y the 1 +3  +3 rs s

| y = X - 2 subject. [ ax =12 x;y-a:\-/s

I [ ~4 =4 -xy= ats

I Y—»+tZ—>» X Using inverse operations or [ x=3 y_

I fact families will guide you | \ |

| ye—-z4+—x through rearranging Il |

: formulae : : The steps are the same for solving and rearranging

I [

I [

I [

I | |

I [

Language of rearranging. Change the
Make XXX the subject Rearran . o,
subject & Gradient = - = 2

A | 2



Equations and eeamz/\qmﬁ

Queston | | Questin 2 Question 3 Queshon %
Solve Solve. Solve X+6 > 2 An appoximoke muo -Fbrc,onver+f/\3 caiss
W =12 3(.'L+ L(.> =93 4o fahvenheit ig
F-2C+30
fnd. £ when C= I+
Quaston § Question 6 Gueshon + Gueshon ¢
Solve Solve w-12 £ 2 Solve P_,_H 2 923 Solve
Sx.-8 7 56 S(sx+1) =108
Queshon 4 Queshown 10 Question I\ Question 12
Solve Solve 2048 = |3 Solve Solve
6(246) = k(sx-2) p = 8 kx-7 > 35
Guestion 12 Questton ¢ Queshoa If Queshon 16
A " rmulo for convert o1de .
h"&hm#"‘f: oing ASe a/\ﬁ\z facts 4o Solve : Colve Solve
F-2C+30 3(2x 1) +2(uxa2) = 25 3b-4 =)z
fnd. C when F = F§°
2o+ 30° 3x-60°
Gueshon 13 Queshon (¥ Queston (A Quelhon 2.0
Use 0/\31( Pacts fo solve Solve Solve Solve
Sd—-1] =9 *(x+2>=%0 40 -3x & 10
Z\ o’
Answess ¢ I oc=3  2.%:§ 3. X>-4 %, F64 S.x7I12-% 6. wei  F.p=n2 8. =y q. =22 0. o=

N p24 12, x710-5 12,24 1% oxck2 IS. =2 16.b=?F 17.2=40 K. 42 1&.x=% 20. x = (0



Year 9 — Reasoning with algebra...
Testing conjectures

@whisto_maths

eywords

S |A

|
ultiples: found by multiplying any number by positive integers |
Factor: integers that multiply together to get another number. :
Prime: an integer with only 2 factors. |
HCF: highest common factor (biggest factor two or more numbers share) |
LCM: lowest common multiple (the first time the times table of two or more |
|
I
|
I
|
I

able to do?

[
I
[
By the end of this unit you should be able to:: :
Use factors, multiples and primes
Reason True or False | I
Reason Always, sometimes never true | |
Show that reasoning |1
Make conjectures about number |1
Expand binomials I |
Make conjectures with algebra [ I
Explore the 100 grid | |
I

numbers match)

Verify: the process of making sure a solution is correct

Proof: logical mathematical arguments used to show the truth of a statement
Binomial: a polynomial with two terms

Quadratic: a polynomial with four terms (often simplified to three terms)

|l . T ™ W - - - T T T T T T T
|Factors, Multiples and Primes © || True or False? Counterexamples _ :
T . . IS sequence Isn
: Mult|th|chat||on HCF — Highest common factor | : Conjecture \&z\ doubling itis adding2 ) |

part-whole / A pattern that is noticed for many &% each time |
I\ models | HCFofi8and30 | I AP y & |
Il cases
I ‘ 18 ‘ 1,2,3,6 9,18 12,4 Only one counterexample |
| I I The numbers in the sequence I
| P— || oedoimgesthime. is needed to disprove a I
| ‘ 30 ‘ 1,2,3,5,6,10, 15, 30 | L conjecture |
| Common factors are factors two or more | | - — — — — — — — — — — — — — ]
numbers share . |
I e 6 LCM — Lowest common multiple : I A|WaVSI,E SomFtlnl‘Ies, Nevetr tthrue. |
| | very value always supports the
| [ LCM of 9 and 12 | | | statement . E"Lmt_ff;t" :
| Al thresprime g | 918,127,364, | e Examples show the statement being . ogngy | |
| factor trees \ 54 I true and counter examples to show| - ;ractlt?ns |
represent the ) I when it is false. * Negative
| same 12 ‘ 12, 24, 36, 48, 60 | | No example supports the numbers |
I decomposition Common multiples are multiples two or more I |
________ mJ.mber_s.sha.rL_________IL____SEte_mEnt_________________J
D P a
: Show that Show t.he stages to a solution with [ : Conjectures |
| L Numerical E'#mer||ca|k;/a|}"es . £ th | | Ej Use numerical verification first |
| ifi '. ow_ algebraic properties ot the | | E Use pictorial verification — the |
| olution I | Even representations of numbers of |
o . ; ial i dd and
| mou may want to use pictorial images to Il ‘\%1&* | (2n + 1) odd and even |
[V Proof Tupport this I ultiple One more than any |
: Simple proofs using algebra I7 o _of2 o een
|
| ‘ Compare the left hand side of an equation with the ‘ I| Exploring the 100 square |
| right hand side — are they the same or different? I| L, |
L [} Intermsof ‘n’is 1234|567 |8[a]w0 |
FCTTCTCCTSTCCTTTZTITIZZIZIZIZIZIIIZD| usedtomake w15 |15 | 16| v w | [20] |
| Expanding binomials l|' generalisations 21 | 22| 23| 26|25 | 26| 27| 28| 29| 30| |
! 2(x+2)=2x+4 Algebra 1 about 2|33 34|35 |36]37|38 30| 40| |
= . . 3|3
I Algebra tiles can - : I relationships [
I e B represent a 1 | | between numbers ] ol Bl el s o il s
: H -EH binomigl 2 X | : Positions of 51|52 |53 |54|55|56|57|58| 59|60 |
expansion . numbers in 61 |62 | 63|64 |65|66|67|68|6a|70]| |
[ Has two terms Positive values I _ |
| | | relationton 71(72|73| 74|75 (76|77 (78| 79|80 |
[ — .2 [ form 81 (8283|8485 86|87 88|8a]a0
I (x M 3)(x " 3) =X 6x " 9 I I eXpreSSions' 91 (92|93 |94 (95| 96|97 |98 | 99 |100 :
[ [ EEN o The order of the ] E.g.one space to =1 |
[ Th|sd|s :1. !oinomial has no : | the right of n The size of the grid for |
I quadratic. impact on the | n+1 generalisation changes I
[ It has four terms outcome. || E.g.Onerow belown the relationshi |
| which simplified  eg (x+3)(3+x) || n + 10 P
I to three terms [ statements :
e - ___ 4



Proof

Question |
LSt the At six mattiples of 8

| Questwun 2

Express €0 o5 Fmdlu'f' of- prme factos

Question 3
Scod wllS o Fuir dice numberek |- 6

Whod IS +he pmbab'llihj that it lavds on a ané
awmbes 7

Queshon %
Trwe or Fadse :

All pIVe. NUMPErS  ose odd

10 s o focor of S

use. this fact o wrte 225 as o
pmdmk of pnmé Fachrs

Express 68 as o product of pame fachrs

Queshon & Bueston & Gueshon Gueshon

k50= 2x3x3%x5xS Liam  Says “the ongles i +his tnangle ove LISt the A six mattipes of IS Show ot x:6 is & Soluhon
. gool goo d 0. A .

use s fact o wrte 900 as o ot 1 fo #he a]/mon

produck of game fachrs fow do yow Rnow thot he is weng 7 tx+ 43 = 8S

@ueshon 4 Queshon 10 Question 1\ Question 12

Trwe or Falce - k50 = Ax3x3%x5x%xS Trwe or False

The mg\es mn frltvxale sum to 180°

Answus ¢ L 8,1, 24, 32, 4O,
2. %0 = 21xax2x2x§ = 2*x§
3 Yo N

Q00 - 2x2x83x8 xS x§

L] L (<] -

18, 30, 45, 60, ¥5, 90
8. Fxb =42 , 42 %43 =8F
q. Folse . 10 is o mulhiple of §
0. 225 = 3x3 XS XY

n". by = 2x2x1F = 2'xiF

2. Trve

False . 2 IS e °"':j even ?nm"e number:

80+80+F0 < 230" , amgles ahw'“\z sum to 130"




Year 9 — constructi

@whisto_maths

eywords

A

able to do?

By the end of this unit you should be
able to:

Name 2D & 3D shapes

Recognise Prisms

Sketch and recognise nets

Draw plans and elevations

Find areas of 2D shapes

Find Surface area for cubes, cuboids,
triangular prisms and cylinders

Find the volume of 3D shapes

Face: a flat surface on a

view)

Name 2D & 3D shapes

ing in 2D/3D...

D: two dimensions to the shape e.g. length and width

3D: three dimensions to the shape e.g. length, width and height
Vertex: a point where two or more line segments meet

Edge a line on the boundary joining two vertex

Cross-section: a view inside a solid shape made by cutting through it
Plan: a drawing of something when drawn from above (sometimes birds eye

i.l-Al m 0

3D Shapes

solid object

Recogmse prismsaA solid object with two |

|| identical ends and flat
g ‘
[ -

I

sides |

I

I

The cross section will also be |
I

I

I

I

.
.,

Gircle Square Reclangk Trienge hombis Trapezim Paralelogrom Fexagon =
y ﬁ S “‘ @ [l identical to the end faces.
/ - ‘ é\g — I
/ \ . . L
= . o Tranaur o || A cylinder although with very similar
ore Cuner Sphere laee Prsm Teliaredion ko memd |1 || properties does not have flat faces so is
_____________________________ Il _ _ _ _ _notcategorisedasaprism _ _ _ |
_______________________________________________ 1
Sketch and recognlse nets |
| | ’ Do they have the _ £ . I
Visualise the || | 1 | same number of e J ~ |
foldingofthe || | * | 1 faces? |
net. [ L Wheredothe ] |
Will it make the || oy b edges join? |
cuboid with all || - e |
sides touching || Are the shapes of ~
I pr—— — the faces correct? & |
1cm grids help to draw | :- L ) |
________________ [ ———— ————————— e —————— ———— ———
: Plans and elevation : | Surface areasketching nets frst helps you I | Volumesyolume is the 3D space it takes up |
| wsuahse all the sides that will form | I — also known as capacity if using |
| | erall surfa%e arsa | liquid fill th |
6m ——— g1 iquids to fill the space
| | | i !Sldes 3 _ ) |
] R . =} [ | =7 Countingcubes
- : N
I Front = 11 NY17 Some 3D shape volumes can
| front side plan 3D Shape | I and 12x7 g | | N || becalculated by counting the |
lTh directi ering the sh [ | FObeU_zes and 12x7 bt | | number of cubes that fit |
|'he direction you are considering the shape | | Cc:n ca"lsz ‘f’izl; :Téﬁslﬁd 12x6| ¢ | inside the shape. |
| from determines the front and side views | | e of cach £ Bottom12x6| & | : [ Cubes/ Cuboids = base x width |
———————————————— o a
———————————————— height
[ | face and X I
|Area of 2D Shapes o | | | I Remember multiplication is
| For other shapes = not all | | tati |
| I I the sides are the same, so | commutative |
| Rectangle Triangle | | calculate the individually I I I
| Basex % x Base x Perpendicular heightl L= 0 : — Cross section |
| Height PR T |
| e |\ Surface area - cylinders 1l = '
| Parallel / Rhomb | | The area of the | I |
arallelogram/ Rhombus i | ( circle |
| Basex Perpendicular height ' | [ — c f 7 xradius? | : Prisms and cylinders I
frcumierencg [ = area cross section x
l A f . [ l The width of this face is | |Cross section height I
| rea of a trapezium Area of a [ | X the same as the | . l
I ( a+b ) xh. . circle - I I P circumference I l_ Helght can aISO be descrlbed as depth I
| 2, mxmadigst | mxdiameterxheight | ———————————-————
I '2 I I I IAreas —Ssquare units Areas and volumes can I
7 .
| - ﬁ | | 2 x  x radius? + 7 x diameter x height : NMolumes — cube units e left in terms of pim |
L N —————————— _ _ e J




Area oad Shape Propedies

Question |
fng tne aea of thig shape

A -

| Questwun 2

The heignk of & cube is Sem.

And the voume of the cube.

Question 3

GAd e Ciruimference oF & oudle

wth mdis  4em. G jow WSwer
in g of T .

Queshon <
e volume of & cube 15 3udem’.

Fno. the heht of fhe cube

< bim >
Quaston § _ Queston 6 Gueshon + Gueshon ¢
mis s o ned for which 30 shape? frio #he araof Fhis shape: mis 15 o net for whioh 30 shape? g e Couimference of & audle

O — Y —> ; l/-v'(’r\/\ diameler 5em. (e o anSwer

/ \ Sem A/v in tems of T .
v

O &~ btm >

Queshon 4 Queshown 10 Question I\ Question 12

finck the oo of this shape . Give

Yous onswes nterms of T

P

And 4he voume of the culooid wih length
\OcM,wiM'\ kom ondk height Sem.

mis 1§ & net for which 30 shape?

fnck 4he wea o Fhis shoge . Give
Yow answes i tems of T:

.
25

Gueston 12
We. vdume of & bod 13 142w’
The lengh ts Eem md the widdh 1

%Cin.
Colowlode Hhe hewht .

@uestton 14 ]
mis 1§ & ned for which 30 shape?

Queshoa IS
fing. the oo o this shoge:

/MM

/

(oMM

Queshon 16

fnck the neo of this shape . Give
Yous - answer m tems of T

-

Gueshon 13
Ak the oeeon of Fhis shape . Give

\lﬁow answes m terms of TC ¢

&

Queshon ¥
A wbe has site lengths of Sem.
Cod alate ifs swhne arta.

Queshon (A
A owboid. has heght 30em, width bem
ad  fengih  20em.

Coleulate s Wi owa.

Queshon 2.0
mg s a ned for which 30 shape?

Angwers: ISom® 2.125em® 3. 18wem  4.7em  S.Gykider §.2om* F Tetohedon €. STom . S0Tem 10. 2000w I Cuboid 12 HETMM® IS, bem & Cabe IS 4omm® [b. 0 HTM® 13 2STmm' I8, Dem' 1. 100’ 20. Trangulas Posm




Year 9 - Developing geometry...
Angles in parallel lines and polygons

@whisto_maths

______________ f———————
' What do | need to be || Keywords |
I
I able to do? | : Parallel: Straight lines that never meet :
I By the end of this unit you should be able | I Angle: The figure formed by two straight lines meeting (measured in degrees) |
| to _ I | Transversal: A line that cuts across two or more other (normally parallel) lines |
| o e e les | | 1sosceles: Two equal size lines and equal size angles (in a triangle or trapezium) |
| - Identify co-interior angles | | Polygon: A 2D shape made with straight lines |
| Edthe s of oxtorr e oo : | Sum: Addition (total of all the interior angles added together) I
: *  Find interior angles in regular polygons | : Regular polygon: All the sides have equal length; all the interior angles have :
equal size.
L R |

: Basic angle rules and notation o

Acute Angles
0°< angle <90°

N

 Obtuse
90°< angle <180°

I Reflex Straight Line
I 180°< angle <360° 180°

[ “Alternate/ Correspond ing angles

Alternate/ Corresponding angles

Because alternate
angles are equal the
highlighted angles are
the same size

150°

Because corresponding
angles are equal the
highlighted angles are the
| same size

L RI htAn * ‘ x
72°

R|ght angle notation

The letter in the middle is the angle
The arc represents the part of the angle

Lines AFand BEare |
transversals (lines that|

angles on straight lines,
around a point and

bisect the parallel Iines]
| | vertically opposite!!
I
Angle Notation: three letters ABC ] Corresponding Alternate I
This is the angle at B =113 ° Il aneles often
Line Notation: two letters Il i g > J angles often |
EC |der1t|f|ed by identified by |
The line that joins E to C. Il .the|r .F.shape their “Z |
Vertically opposite [| in position. shape” in |
angles 1 position I
EﬂEﬁIs around a point I |
30 _ | e
A, . T T T T T |
Co-interior angles
A

I

B Because co-interior I
angles have a sum of I
180° the highlighted I

H o

gangle is 110 |
I

I

I

I

Side, Angle, Side

Side, Side, Side

As angles on a line add up to 180° co-interior
angles can also be calculated from applying
alternate/ corresponding rules first

|I Sum of exterior angle

: Properties of Quadrilaterals

Square

All sides equal size
! All angles 90°
Opposite sides are parallel

I

I

I

| Rectangle
| All angles 90°
I

I

I

I

Opposite sides are parallel

Rhombus
All sides equal size
Opposite angles are

3

L_—

Parallelogram I Exterior angles all add up to 360°
Opposite sides are parallel II
Opposite angles are equal I|
Co-interior angles ||

Using exterior angles

Exterior Angle
Interior angle + Exterior angle =

|

I

Trapezium |
straight line = 180° I
|

I

|

|

One pair of parallel lines II

Kite I
No parallel lines |
Equal lengths on top sides
Equal lengths on bottom
sides

Exterior Angles Exterior angle = 180— 165 = 15°

Are the angle formed

|| from the straight-line
extension at the side of
the shape

Number of sides = 360° - exterior
angle
Number of sides =360 = 15 = 24 sides

Interior Angle

| Sum of interior angles

(number of sides — 2) x 180

Il Missing angles in regular polygons

I
I Interior Angles
The angles enclosed

by the polygoy

This is an irregular

Sum of the interior angles = (5—2) x 180

Sum of the interior angles = 3 x 180

Exterior angle = 360 + 8 = 45°

-
This shape can be
made from three

triangles
Each triangle has 180°

Interior angle = (8-2) x 180 =6 x 180 = 135°
[l 8 8

Exterior angles in regular polygons = 360° = number of
sides

=540 11| Interior angles in regular polygons = (number of sides — 2) x

polygon —the sides

Remember this is all of the interior angles added
together

and angles are

| different sizes

180
I number of sides




fingles
Question | | Questan 2 Question 3 Queshon 4
Whot type of mgle is his 7 Find +he Side of the Whod (s the sum of fhe ntenor G/\gles These ongles we egual.
i Msing angle - J@./ ¢ o 10-Sded polygon 7 Siote the argle foct
that Hhis 1S show'vg‘
Queshon  § Gueston & Gueshon F Gueshon
ol i :
A (ESMM polygea has o edenor ongle size | onles . el Whot +ype of wagle is Hais ? find the size of the
of 18°. tow many sides does the. polyepn State he angle fact Missing ongie - Y
hawe 7 that Hhis is show'l/g‘ // 1S4
@ueshon 4 Gueshon 10 Question I\ Question 12
Are Hese \nes pomllel o perpendicidar? | Fild Hhe 82 of fhe firid e sige of Khat is the sum of the intensr
nising onge” the mISSing 0Age -
3™ ngles of @ I2-suled 7001330/\.7

100°
150
a

Guestion 12 Questton 14 Queshon IS Queshon 16
Gia the size of 4 A Whad fype of ange is s ? Fid 4he aize of fhe Are #hese linés porallod of perpendicular?

A .. '
the migsing: ongle - ) Mg angle

40 1
Gueshon 13 Queshon I Queshon (A Quelhon 2.0
Fm'dk- the Size o +he A (ESMN P"\ﬂj‘”‘ has an edenor mgle 9ize et hyjpe ol g s +hiy ? fia the. size of the A .
wiiing angle of 30°. tow many sides does the  polyopn MiSing ongle
. have 7 C‘/
112
12.1800° 13. 23" 14, Rignt-angle 1. 28" (6. Perpendicular  11.S8"  18.12 9. Reflex  20. 8§

Answers: | Acde 2.18D° 3. (4%0° ll-.(otra?mmﬂ $.30 6.AHemate +.0bluse 8.1S¢ Q.Pwmmet 10.1SD° 1. lO°



Year 9 — constructing in 2D/3D...

@whisto_maths

Constructions & congruency

able to do?

I
I
I
: By the end of this unit you should be
I able to:
I * Draw and measure angles
I * Construct scale drawings
I * Find locus of distance from points,
I lines, two lines
I * Construct perpendiculars from
I points, lines, angles
* Identify congruence
| * Identify congruent triangles

Make a mark at 35° with a
pencil

And join to the angle
point (us/e,a’ruler)

Draw a 35°
angle

The angle
| Make sure the cross is at

| the end of the line (where
| you want the angle)

Locus of a distance from a straight line

A ————— e |
|| Keywords |
I : Protractor: piece of equipment used to measure and draw angles I
: | Locus: set of points with a common property I
|| Equidistant: the same distance :
|| Discorectangle: (a stadium) — a rectangle with semi circles at either end I
Il Perpendicular: lines that meet at 90° |
: : Arc: part of a curve I
I Bisector: a line that divides something into two equal parts I
|| Congruent: the same shape and size :
|l |
X 4

S s e T G ar—— = —————— 1
Scale drawings © |1 Locus of a distance from a
A picture of a car is drawn with a scale of I EO:_ﬂt All points are equidistant (the

same distance) from the fixed
point in the mic

1:30

o¢t—>p

i :

For every 1cm on my
image is 30cm in real

Equipment needed
The radius is the

The car image
If the point is in the

is 10cm Image : Real : )
o e . corner it can only distance from the
=1 make aquarter fixed point
x cm: 30cm o circle
_____ 10cm:300cm — — — — Moo _ __ _ _ __ _ __ _ __ __ ____|

|
|
|
| /
|
|
|

equidistant Also a perpendicular Line
bisector
1 (the same Because'if the points are i /
distance) joined, this new line -
ya from line

&

I The ends of the line

All points are

draw an arc that cuts
the line. Use the point

The line is straight so

| are fixed point a ruler is used for the

I

I

I

I

I

; |
%guigment needed :
I

I

-

| Locus of a distance from

t i [ Also an angle bisector ] oint both point
I This cuts the angle in half T
| From the angle vertex draw two ICQngruent figu res

Keep the compass the with a ruler.
same size and draw
two arcs from each

I
I
I
I
I
I
| intersects it at a 90°
I
I
I
I
I
I
I

I

I

I

I

arcs that cut the lines forming |

the angle ) |
Keep the compass the same size

] and use the new arcs as centres I

47 todraw intersecting arcs in the :

I

~ middle
=== Join the vertex to the

| intersection

Side, Angle, Angle

Side, Side, Side

Congruent figures are
identical in size and shape
—they can be reflections
or rotations of each other

|

Congruent shapes are identical — all

corresponding sides and angles are the same

L ACB =

B
c 35cm M

AT s5cem K

Join the intersections

All points on this line
are equidistant from

to place the compass
Keep the compass the
same distance and
now use your new

I

I

I

I

I

I

I Use a compass and
I

I

I

I

I

| points to make new
I

inter ~ting arcs
| Connecting the arcs makes the bisector
| { If Pis a point on the line the steps are }
the same |
.- __ -
- .
Congruent triangles

Side-side-side I

All three sides on the triangle are the
same size

I Angle-side-angle I

Two angles and the side connecting
them are equal in two triangles

Two sides and the angle in-between them
are equal in two triangles (it will also
mean the third side is the same size on
both shapes)

I

I

I

I Side, Angle, Side
I .

I

I

I

Because all the angles are the same and
AC=KM BC=LM triangles ABC and KLM are
congruent

Right angle-hypotenuse-side I

The triangles both have a right angle, the
hypotenuse and one side are the same

I
I
I
I
I
I
I
I
Side-angle-side ) I
I
I
I
I
I
I
I




€.

Constmctions and Loci

Question |

for +hig 3D Sk, dmw the
plon - + P

| Questwun 2

Which Congatency condihon  con be usent
10 show that these bromles ae (DA\CIMC/&?

Question 3
Ror 4hig 30 Sdid, dyaw the

font elevodion :

2!

Queshon &
Whith two isigles o congruent?

Qem

Here ove fwo carcles .

Ror 4hig 30 Solid, dyaw the

For 4his 3D Solid, draw the

/)
(XL Sen et v B
- Rom
Quaston § Queston 6 Queshon = Gueshon

conddhon  con be

Which (ongaen
usek o show that hese h\d/«j\a

Are Hhey w“ﬁw’&? side elevodion : font elevadion : st
[] S e oo/\ﬁMMP? tocm
N s 5&’ ) . so.\'um
@ueshon 4 Queshown 10 Question I\ Queston 12
Wiich e ndages o congwent? Rr +hig 30 Solid, draw the | | Here ove two cartles . for +hig 30 Sdid, dmw the
side elevodion : '[{1':":4,:’-3“}3} e 4iey wnﬁfwm}? plan
ALY ten /= \ 2em Sem . L J /_,;5 o
A 8 o DG , %
Fom Fom &
. . . &=
g 2. Side,sde,side 2.l _7|—‘ b Kok O 5. No 6. ) 7.
2 2
v ¢ < s 9 ¥
<3 7 ST &< S o)
Swhe , ongle, side A B ek C 0. 1 . Y g s oal & T
2

e —



Year 9 — reasoning with number...

@whisto_maths

Maths & Money

—————————————— —|-—————————————————————————————————-l
I I
. What do | need to be Keywords |
I
: able to do? : : Credit: money being placed into a bank account I
. I
| By the end of this unit you should be | | Debit: money that leaves a banI'< account |
| able to: || Balance: the amount of money in a bank account I
| « Solve problems with bills and bank || Expense: a cost/ outgoing. I
I statements || Deposit: an initial payment (often a way of securing an item you will later pay for) |
| » Calculate simple interest I Multiplier: a number you are multiplying by. (Multiplier more than 1 = increasing, |
| « Calculate compound interest Il ess than 1 = decreasing) |
| « Calculate wages and taxes |1 Per Annum: h |
| « Solve problems with exchange rates | | € um: €ach year |
| » Solve unit pricing problems || Currency: the type of money a country uses. |
e IL Enﬂaﬂﬁn_e_tﬂe_wit ofone. _ _ _ _ _ _ _ o
| Bills and Bank Statements | ISImpIe Interest Money |
| Bills — tell you the amount items cost and can | | For each year of investment the interest remains 250 |
: show how much money you need to pay. | | the same 200 I
I Principal amount xInterest Rate x Years |
| Look for different . | 100 150 I
| . S Menu Price |
| units (Is it in pence | | Principal amount is the amount invested in the account. 100 |
| or pounds) Milk 89p : : e.g. Invest £100 at 30% simple interest for 4 years 50 H |
| Bank Statements Tea £1.50 | | 100x30x4 _ .,y @ Thisaccount earned £120 interest. 0 |
| Il 100 At the end of year 4 they have £220 0 1 2 3 ‘vear
| Bank statement can have negative balances I e - ——————————
R ic hi Money
| if thg mF)ney spent is higher than the money I |Compound Interest 300 I
| coming into the account | | 1|
Interest is added to the current value of 250
I Date Description di Debit Bal | I I
| P Credit alance 1 investment at the end of each year so the - sEnEl
| 1om salary £1500 eso0 || | next year’s interest is greater. 5 || |
: sept I : Principal amount X Multiplier Y€ar's 100 :
| ;z;:t Mortgage £600 £900 : | €-8. Invest £100 at 30% compound interest " |
I || for 4 years I
25t Gift £15 £915 100 x 1.3* = £285.61 0
I I 0o 1 2 I
L sept JI | This account has £285.61 in total at the end of the Year|
_________________ 4 years
I L I
L e i e rney | 'Wages and Taxes | -
Value Added Tax (VAT | '
: ( ) I : Salaries fall into tax brackets — which : I EXChange Rates I
| VAT is payable to the : I means they pay this much each month I | 14 :
from their salary. X L.
| government by a business. In | I 2 || $1.40 |
I h UK VAT is 20% and added I Taxable Income Tax Rate I | £1 .
| t e 0 I | £12 501 to £50 000 20% | | I
to items that are bought. | | SO aeEeon | a0 1 X 200 % 200 |
| Essential items such as food : | Over time PERE aii |l v :
| do not include VAT. | | Time and a half — means 1.5 times their hourly rate | I
| | Double — 2 times their hourly rate | | £200 » £280 :
- - - - - - - - - -
- 1 x1.4
| . . 1 I
I Unit Pricing To calculate unit per cost you I I When making estimates it is also useful to I
[l 4 0ranges 5 cupcakes divide by the cost. I use estimates to check if our solutionis |
g p === |
I £1 £1.20 || reasonable. |
: Cupcakes are the best valueas | | : Use inverse operations to reverse the I
— one item has the cheapest value
I 4 = £1.00D+ 2 5=£1.20 p : I exchange process |
| 2 =£050 =5 I | | Common Currencies I
| P There is a directly proportional | | | United Kingdom £ Pounds ||
| 1=£025 ) 1=£0.20 relationship between the cost ||| United States of America $ Dollars | |
I [ Cost per Unit] and number of units. || Europe € Euros :
L. - - _ - _ _ ] By ———————




Money ond Mo s

Whax does o neﬂwhv'e oCCownt

balaace mean 7

(@.3. Accout Rolwne ~}_2|5-40>

odded. What is fhe st before VAT is adlded.?

that pays S7. compoundh  Inferest.

tow much would be in4he accomt afer
9 3&)3?

Question | | Questin 2 Question 3 Gueshon 4
Calowlaxe Ikt trees we left ‘g‘\w‘d‘;"ﬂ owt of 18D i WoW owt Hhe sy O‘F an tem  affer A ha/\d,baj tosts £ 138 MdlLdAi\ﬂ VAT,
507 of A0 o orchard VAT is odded. , How much does 1+ et wihout VAT 7
Col cwlocte the ]oe.rce/ﬂaae ekanﬂe. COS-)' : /{6,?00
Queshon § ueston 6 Gueshon Gueshon
£2000 is deposted n;h) a:;;c;ow $1 = £0-ss Colowlote £2000 is doposited info an accownt
thet pays S7. Smgle inTeest. YA A .
% o nany posads o g by wih 20 dale? 657 of £20 thot pays S/ Cvpound iftest
tow much wouwld be n+he account afder ow much would be inthe actownt
| o 7 aber § years?
Queshon 4 Queshon 10 Question I\ Queston 12
Honnah is paid  A1170 an how odter fax Whod (S the  mwihiplier for \n(zreasl?\g John todees a loan of £2,000 over Qym. Honnah is paid  £0170 on how odfer Hax
s dedueted. ‘ IS deducted.
an amownt by 207, 7 . : 9
tw much dees she e if she wolcs J bels ohmﬂed fnvvxpow\ol nterest o 2. ad She woMs 37-S hows o week.
num .
b 10 howss” “ How much does she eamn oo weeld 7
fow much inrerest will be cha/zjeol e the 2
gew&‘?
Guestion 12 @uestton 1< Queshon IS Q4eshon 16
WOl oud e tst of an tem affer | #2000 is deposted info on account A jovelin Ahower hos a How of 60m . Whos S the  muihplier for
VAT is odded. ot ,fgqq thad  pays S/ swmge inteest. Her next Hwow iS FAm. dgcreajl?\g an amownt by 207, 7
ST -
tw much wowld be n+he actount affer What is  her percentage increase ?
2 yeass?
Gueshon 17 Queshon 1 Queshon (A Quelhon 2.0
A desit costs Also afler VAT hag been £2000 is doposted ifo an account §1-toss

fow mony  dolloss @ yow bwj with.
£33 7

Answurs : L. £20 2.207 3. fsou0 H.£ns S.fa00 6. FN F. A3 8.£2252-56 9.£u3 (0.1-3 1L £1536-39

12. £435-3S  13.41098-90 14, £2200 IS, 207. (6.0-3 [3. Owerdvuwn

Spent mert morey Hhon you have !

1t. 4150 1. 22205 20. §$60




Year 10 — developing algebra...

Simultaneous Equations

@whisto_maths

What do | need to be able

to do?
By the end of this unit you should be

able to:
¢ Determine whether (x,y) is a solution
¢ Solve by substituting a known

| |
| |
| |
| |
| |
| ) I
| variable |
| |
| |
| |
| |
| |

|

¢ Solve by substituting an expression

¢ Solve graphically

¢ Solve by subtracting/ adding
equations

* Solve by adjusting equations

*  Form and solve linear simultaneous
equations

2 X and y represent valu
= that can be substitute

| Is (x, y) a solution

I into an equation

Solution: a value we can put in place of a variable that makes the equation true

Variable: a symbol for a number we don’t know yet.

Equation: an equation says that two things are equal — it will have an equals sign =

Substitute: replace a variable with a numerical value

LCM: lowest common multiple (the first time the times table of two or more numbers match)
Eliminate: to remove

Expression: a maths sentence with a minimum of two numbers and at least one math operation
(no equals sign)

Coordinate: a set of values that show an exact position.

Intersection: the point two lines cross or meet.

1l Substituting known | Aline hasthe equation3x+y=14 | " o1
I vari oo
I| variables 3x +y =14 3(4) +y =14 solutions

| [
Does the coordinate (1,8) lie on the line y=3x+5? } | Stephanie knows
: / :l the point x = 4 lies ﬂ X | X | X | y 4 | 4 | 4 | y | —12 -1
: ] 14 14
Jte 5 | || onthatline. Find the
| value fory. y=2 .2

C):l x=4

| This coordi

| represents

| x=1and y=8

| Y= 3x+5

| 8= 3(LH)+5

| As the substitution makes

| the equation correct the
| coordinate (1,8)1S on the

(2,7)

Substituting in an expressjen—
X=2y ] ly e

5 X 30

I
I
I
I
— _ x=2
| [Tl < Iy
10110
I
I
I

they represent the same value

P — — — — — — — — — — — — — — — — —— — — —— — — — — — — — —

Two different 1

Substitute 2y in place of the x variable as

| line y=3x+5 -
s (2,7) on the same line? y =
: - y|y|y 3y = 30 % +§ 30+3 X
| 7 * 3(2) +5 Pair of simultaneous equations 30 =10 x =20
LMo doesNOTequal6+5 L/ = [ = ° 1 (two representations) y
______________________________________________ |
My T TP |
: Solve graphically ”Solve by subtraction |
Y Y ) =18 |
|| x+y=6 I[ y=2x | ) I T 3x + 2y =18 A
(2,4)is the _ |
h x| x[x]|y]|y — x+2y =10 GO(v)(y) =10
: Linear equations are straight . tpomt ‘;f : : .... Y ) |
lines intersection 10 2% = 8 — |
: The point of intersection / ” v ]y L9 9 LA /////;)/; =18 |
provides the x and y - ' — 4_ 76) =10
| solution for both equations : 1 8 X ’ :
| The solution that . I x| x x+2y=10 @& @G = |
| satisfies both equations | P (4)+2y=10
I is I - —4 ® -+ !
| [x—Zandy—ﬂ Il x=4 2y=62 o !
= = F =3 +2 - = |
| N7 _ =3
y=3 " |
‘.- - __ -
P — agaition makes zer0 pard | Gt oo e o TP T v
| Solve by additiofi' """ ™********"| Solve by adjusting one 12 |: Solve by adjusting both :
I_I
| A& e _ | | No equivalent values = I |
3x+2y=16 D E =16 | o [n]i] B _
+6x—2y=2 - J _ )
| X y Py Y _, :|2h+2j—29 =5 ||5X—2y——7 X I =_7|
I 9x = 18 00 e - I I e I
| +9 +9 l | 24 || Use LCM to make equivalent x OR y values. |
| x=2 YY | | 2h+2j=24 1 || Because of the negative values using zero |
| 3x + 2y = 16 =18 | | 2h + 2j =29 hph il I | pairs and y values is chosen choice |
32 +20) = 16 i | reyo7a e |
| 6+ 2v =16 | By proportionally adjusting one of29 Il 4x+6y= > @ =78 |
| —6+ y= L6 * -> :| the equations — now solve the || 15x — 6y = —21 20008 Lol
| 2y =10 - | I simultaneous equations choosing [ Now solve : |
| y ) =5 |  anaddition or subtraction method [ by addition Addition makes zero pairs :



Queshon %

Qaafv’a/\g]n\g ok Smiktareous  Equachions

Question 3

Queston | | Questn 2
Make o the subJ et of Solve S‘MW\W@“SH: Moke o the svub\] eck of Solve S\mwl'iu/\enus\31
IX-y= _ Sx 4y = 1F
r ,}_b = C 3 31, = dv U
3o 4y 9 3ty = [
Queshon § Queston 6 Gueshon % Gueshon R
Solve  swnuHaneasly : Make o the subject of Solve. - smuktaneously ¢ Make ¢ the subject of
2 +3u = 9 Uy — 3y = |l
J oX +b C J Q- iz +
2c 4y =7 2x+35:i6
Queshon Q Queshon 10 Question I\ Question 12
Solve. - swnukaneously - Make x the subject of Solve. - simuttoneously - Make o +he subjedt of
%:fj +u <10 LBC_ 92 :_8
J C = X J x-c=Ff
5x+23?‘:7' 0 X +63:9\(
Guestion 13 Ruestton (¢ Question IS Queshon 16
Make o xhe subject of Solve swutoneously : Moke o the subject of Solve swwttoneously :
2L £y - 26 3x-2y = F
t=Jx + 8 J x+3 = o J
Sx +23 = 24 9 Sx +3\7:2?
Gueshon 17 Queshoh IF Question (4 Queihon 2.0
Solve swukoneously : Make x the subject of Solve Swhukaneously : Moo (\,))(he_ subject A
Sx+33:%l S+ y =1l
- = 3
L4l = - X7 yt>
Lx +3y=20 f 3 -y <4 9
S. 23 6. 8 x:=2Ja-g QA x=g 0.x=ac W xs3 2. x=f+c B, x= (&8 4. x=4 IS, xc2a-83 b x=§ [F. x=F 8. x=f-4 . x=2¥ 20. y= Ax -3
= y= 2 y=2 Y= y=2 2 ye-ts

Answers : | Xsc-b 2.x:22 3.xs4& ko x=3
3:3 3 3:2

Y-t

Xsc-b 3 x=§
a |

=2




Year 9 — reasoning with geometry...

Pythagoras’ theorem

@whisto_maths

______________ 1~ -—"-—"-—"-—"--"-""-""""""¥"¥"¥"¥"¥"¥7/- 7/ 7/ " —_ 7 T —7/1
I
| Whatdo Ineedto | Keywords |
I
: be able to do? |: |
- I I
: lethte end of this unit you should be | : Square number: the output of a number multiplied by itself |
able to: - . .
| + Use square and cube roots : | Square root: a value that can be multiplied by itself to give a square :
| « Identify the hypotenuse | | number |
|« Calculate the hypotenuse || Hypotenuse: the largest side on a right angled triangle. Always |
| * Findamissingsidein a Right angledI | . . |
| triangle 1 opposite the right angle. |
| + UsePythagoras’ theorem onaxes | Opposite: the side opposite the angle of interest I
| + Exploreproofsof Pythagoras’ | Adjacent: the side next to the angle of interest |
L _ _theorem. _ __ _ _ _ _ _ _ - 4
= HE |
| Squares and square roots Vv isthesquareroot || Identify the hypotenuse |
| 0 oo ooo ooog  iscanalsobewritten 5‘(/@‘” |: |
2 .8.V64 =8
| OO0 OO0 OO000 as6 Beg € I I
I DDD DDDD ecauseSX8—64 |: I
| oooo v | |
| 1x  2x2 3x3 4ax4a 5x 6x6  7x7 8x8 9x9  10x10 I: / I
| 1 5 | I
1 4 9 16 25 36 49 64 381 100 I
x , K Hypotenuse |
L Square numbers :| :
________________________________ |
———————————————————————————————— - |
: Determine if a triangle is right-angled. H e e e i s |
| || th.e longest side o.n.a :
| If a triangle is right-angled, the sum of the squares of the shorter I | triangle because it is
| sides will equal the square of the hypotenuse. I | opposite the biggest angle. :
I 1
| 3] a? + b? = hypotenuse? 1 :
I ° _— (I = :
I e.g a?+b? = hypotenuse? Substituting the II Polygons can.stilllihave. |
numbers into the A < — hypotenuse ifitis SpIIt |
| 32 + 4_2 — 52 || N . .
I } theorem shows that this I : up into triangles and |
I a=3 b=4 c=5 9 +16 =25 is a right-angled triangle .IL opposite a right angle |
_____________________________________________ -
r -r—-—-————— - — — — — T T - —_—_—_—— — II_ ______________ |
:Calculate the hypotenuse : : Calculate missing sides |: Pythagoras’ theorem on a;
| b i | | Hypotenuse eitherof || coordinate axis I
I 6 cm Ehlthet: of || 15 em the short I| I
| S/Em e 1 b sidescan || Eing the length of the I t |
sidescan | o T ind the length of the line segmen I
| @ be | I |I 6
Hvpotenuse labelled a B B The segment |
: yp Iabslrlzd a : : a 12cm orb |: j can be made |
| 242 _ 2 |l s , 5 ¥~—___ intoaright- |
| a“ + b* = hypotenuse Ll a® + b“ = hypotenuse |I X angled |
| [ triangle by |
| 1. substitute I : 12°+b* = 15* I: I) | x adding the |
| " inthevalues  32+6? = hypotenuse? | 1. Substitute in the values you aregiven || =~ ' ° ° 1 % ° sidesonthe |
I foraand b |l |I diagram. |
| 9 + 36 = hypotenuse? | | 144 + b? = 225 |I i ) |
| I | s 144 | The line segment is the hypotenuse
I 45 = hypotenuse® I | Rearrange the equation by subtracting I| I
I 2.To find the || the shorter square from the hypotenuse I| a®? + b* = hypotenuse? I
I hypotenuse I I squared I| — I
| Sqlsjj:: ;?c::];he Va5 = hypotenuse | | Square root { b? =111 :|The lengths of aand b are :
| 6.71 = hvpot | tofindthe = | the sides of the triangle.
I squares of the cm ypotenuse : | length of b =v111=10.54 cm I| Be careful to check the scale on |
shorter sides. |l the side ||_ the axes I



Pythogons

Question | | Questian 2 Question 3 Queshon 4
. the hyporen fo

Trwe of fale : ,C(:\I mﬁ :"; leng#h of #he h e True of false : | Calomade the distance befween the

21 = {#2 P v o Me hypetenue of @ t-arged hiongle &8 olunys | ooy e

oPpoSH-e the  nght 0/\5\2-
(O / 0> ( 6r g )

Quashon § ueston 6 Gueshon Gueshon |
WSe. ?5#\(150(&8' Heorem 4o dekermine whethes Calowlode the distance be hween 4he Caleulade he I&’\g‘W\ of e hypotenuse fo Tie. o Fake:

e nonF -angedt . | deamiod place. 08
s taige g0 toodiiodes : P m

% T ( 018 009 = 03
‘em
T
m /b > (35 )
Queshon 4 GQueshon 10 | Question I\ Queston 12
Caloulale he distance between the Caluhatn, +he walenown feaght 1o | decmnd WSt Pythagoras” theorem fo detemmne whedaes Caloulale he distance behween the
wodiiodes fo . (Ao thig braige s nght -angeet toodinodes -
*
(‘ /?>> (h") 0o ((°/|> (5r3)
S
q—
Guestion 12 @uestton 1< Questod IS Q4eshon 16
Caluday the wibaown feaghh 1o 1 deawid | Cololade the lengHh oF #he hypofenuse o Calowlade +he distonce befween the Trwe or False :
d ol placg.
dac . | decniod place eoodiphes The, hypotenuse is +he lamest Side of
omm 600 (s/8) (r,3) !
m -5 ,S 1.3 .
o / f any MMS\C.
8-4cm
Gueshon 13 Queshon 1Y Questhon (4 Quedhon 2.0
Trae or false Calowade the distance behween 4he WSe. ?W\“ﬂoms' theorem to dekermine whedner Calondads, e watenown feaght 1o 1 decimnd
. so is NNt -angked . poce-.

| . eoodihodes : s trogle 9 EY

Only Naht -ongled MongleS have & 0
31 g 8 (3 2) (21 ) Ve

hgpu’(e,nusa .

20cnm

Answess @ | Fadse 2.123Fecn 3.Tme .10 S.Tme 6.141 *.082m €.Tme . § 10, 10-Sem

I\, False

2. 488 (3. S§A-83mm k. 8-S IS. 44t 16, false (3. Tme 18, S-3 11 Tue  20. lbem




Year 9 — reasoning with geometry...
Enlargement & Similarity

@whisto_maths

_______________________________________________ -
| What do | need to :I Keywords |
: be able to do? I : Similar Shapes: shapes of different sizes that have corresponding sides in I
| By the end of this unit you should be able : | equal proportion and identical corresponding angles. :
| to: | | Scale Factor: the multiple describing how much a shape has been enlarged I
* Recognise enlargement and similarity . . . .
: « Enlarge a shape by a positive SF | : Enlarge.' to change the size of a shape (enlargement is not always making a |
I ¢ Enlarge a shape from a point I I Shape blgger) I
| *  Enlarge a shape by a fractional SF I I Corresponding: objects (or sides) that appear in the same place in two I
*  Work out missing sides and angles in a I imil ituati I
| pair of similar shapes. | I simiiar situations. |
| | | Image: the picture or visual representation |
I I
I I
L - ___ ol a
r——mHmm—m——F—/—N"-NN"""=== - - - - n—_———nn_
. . er e . |
Recognise enlargement & similarity Il Enlarge a shape from a point
Shapes are similar if all pairs of corresponding sides are in the : | [ Scaled distances method ] [ Rays method ]

~ same ratio I
These shapes are similar I

I

I

I

I

I because all sides are I
| increased by the same ratio I I
I

I

I

I

I

ol a

Enlargements are similar shapes with a ratio other than 1 1

: Enlarge by a positive scale factor |

I | Scale the distance between Multiply the distance from

the centre of corresponding

[ With a scale factor larger than 1 it makes the shape bigger ] | | the point of enlargement and

vertices by the scale factor

original length

I
I i II each corresponding vertices
| || along the ray
| | l—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_:
| || Calculations in similar shapes
I _ M I I [ Don’t forget that properties of shapes don’t change with ]
I N I I enlargements or in similar shapes
I I
I
| I | The two trapezium are similar find the missing
I N side and angle
: Enlarged by ) < > : I N Z35)
Scale Factor 3. (I
: Eve.ry side is 3 : I —
times the I 6 cm
I I
I

" ;
| Positive fractional scale factor

Corresponding sides 12

[ With a scale factor between 0 and 1 it makes the shape smaller ]

I

R}
I i Scale Factor =2
I : : identify the scale 6 =2 =

factor
1
I £ Scale Factor of - g : : Calculate the Length (corresponding side) x scal
b ; — . - - |

e 2.4 cm I missing side 2em x 2 factor |
: 12cm I : e |

| I
| 1 _
| o Scale Factor ofg § 1 Enlargement does not change angle size :
| © » o | '
1 - I I Calculate the  Corresponding angles remain the |
| Il missing angle 130° same :



Year 9 — reasoning with geometry...
Rotation & Translation

@whisto_maths

_______________________________________________ ;
I I
| Whatdo I needto || Keywords |
I
| be able to do? || o |
I || Rotate: a rotation is a circular movement. I
: fg’_“‘e end of this unit you should be able : Symmetry: when two or more parts are identical after a |
| * Identify the order of rotational : | transformation. :
symmetry . i
| . Rotate a shape about a point on the 1 Regu@r.aregqbrshapehasangesandsMesofequaHquﬂm. |
: shape | : Invariant: a point that does not move after a transformation. |
| oreashapeaboutapamtnotons || Vertex: a point two edges meet. |
| ¢ Translate by a given vector : | Horizontal: from side to side :
| ¢ Compare rotations and reflections | | Vertical: from up to down |
e ol a
______________________ ir-—--—-—---------—-—-—-—- - - “—“——"—————1

Tracing paper helps check
rotational symmetry.

How far left or right to
move
Negative value (left)
Positive value (right)

1. Trace your shape
(mark the centre point)

Vector _>( 1 )/

Notation

2. Rotate your tracing

I

I

I

I

I

I

| How far up or down to
paper on top of the |

I

I

I

I

I

I

move
Negative value (down)
Positive value (up)

original through 3602

. -3
Translation
3. Count the times it 3

fits back into itself

oles

) Every vertex has been
. A regular pentagon has rotational translated by the same
L___ @ _ __ _ symmetyoferders _ _ amount
______________________ 3
| . . (—3)
| Rotate from a point (in a shape) : 3
: Original 1. Trace the .original sha.lpe I / The image has been
shape (mark the point of rotation) | o moved 3 squares to the
I ' /‘\ - | Original left and 3 squares up
| ! 2. Keep the point in | shape
| the same place and | - -
| -~ turn the tracing paper N~ - - -~ T T T T T T T |
| i , N Compare rotations and |
| Pointof H 7 3. Draw the new shape . )
| rotation by / e || reflections o Reflections are a |
| 1™ TN y : mirror image of the |
| \ )\ “ il i original shape. |
Image: 90° I : Lot - . |
I clockwise Clockwise  Anti-Clockwise | | ; Information needed to |
- - - __ =1 u perform a reflection: |
| . . 1 | - Line of reflection |
| Rotate from a point (outside a : | (Mirror line) |
mage: 902 anti - clockwise
: shape | 902 anti - clockwi I : :
I

I ' 1. Trace the original I I
| Pointof _ /1 eI L 1 | | = Rotations are the movement of a

. 4 - shape (mark the point | ‘ k i I
| fotation \4’( ! of rotation) | | AN shape in a circular motion |
I f 2. Keep the point in | I TS\ l . I
| X N\ 3"" 1 6 sere plae2 A 1 b IN Inforrnatmn needed to performa |
| - -y turn the tracing paper || H2 rotation: I
| U 5 . : (| 1 - Point of rotation |
| 3. Draw the new shape I | - Direction of rotation |
I Original | I - Degrees of rotation |
| shape | | |
L I I



Tronsformod ton§

Question | | Questin 2 Question 3 ™ Queshon &
. . . 48
State +he oder of winhmal symretny Whax iS the ey womahon you must clude Describe the transhmadon * : Describe +he transhemodon - |
when desoribing o rofwhon” fiom A fo & 1] /’ | fiom A o B T
& B <A
Queshon § Gueston 6 Gueshon F | Gueshon
Describe +he tranchemodon - : . . : _ _
fom A o B Whax 1S ﬂe Vw\‘j wformodion you must i cluds V‘\%}hod is the scvd:l— %;xchf i Whax is fhe Vw\\j wformedion you musk
TN when describing o toansiahdn ? the enlorgement . melude when desoribing on  enlogenant ?
5 o]
Gueshon 9 Gueshon 10 Question 1\ Question |
Describe #he tonshomabe? Describe the tanshemadon uestion 12
fom A fo B [ j fom A fo B ; State 4he order of wiahonal symmebny Describe +he transhrmahon -
z fiom A fo B :
| 5 EiEsatRes
Gueshon 13 Questron 14 Queshoa I Queshon 16
Destribe #he banchiemadnn Describe +he transhomadmn : S : : ‘ : .
from 8 fo A - , L fom A fo B 3 Whot is the ey wformadion yow must mclude Describe the transhrmadon -
. RN 2 when  desoribing o re flechon 7 fiom A fo 8
3 | V | i ? EERES 5 b

Answers = . & L. Angle, dureckion, cenkre

0. feflechin m xX-oxis, \.
y=o

9 Reflection n
y=x

S. Retuhon , 180°

3. Rotahon 90° clochwise
+hrough  (2,0)

§. Translation (-
#ough (1,1) - (sl)

(3. Enlagement, sf 2
thrugh (1,5)

(2. Enlomement , sf2
thawgh (7, 6)

(4. Translodhon (_sg )

b. lolumn vector 3. sf 8 8. Scale factor, centre of enlagemert

1S . Equahon of hve d

6. Translahon (—s)
reflechon $-s




Year 9 — similarity...
@whisto_maths Trigonometry

- 77— = T |
| What do | need to be able ll Keywords
| -
%@"d of this unit you should |: Enlarge: to make a shape bigger (or smaller) by a given multiplier (scale factor)
e able to:

|I Scale Factor: the multiplier of enlargement

Constant: a value that remains the same

Cosine ratio: the ratio of the length of the adjacent side to that of the hypotenuse. The

I sine of the complement.

Sine ratio: the ratio of the length of the opposite side to that of the hypotenuse.
Tangent ratio: the ratio of the length of the opposite side to that of the adjacent side.
Inverse: function that has the opposite effect.

Hypotenuse: longest side of a right-angled triangle. It is the side opposite the right-angle.

I Work fluently with hypotenuse,
I opposite and adjacent sides

| . Use the tan, sine and cosine

I ratio to find missing side lengths I
| . Use the tan, sine and cosine

I ratio to find missing angles I
|« calculate sides using Pythagoras’ II
: Theorem

L T |

| Ratio in right-angled When the angle is the

same the ratio of sides

Hypotenuse, adjacent and ONLY right-angled triangles are
labelled in this way

ADJACENT
N

Next to the angle in question

OPPOSITE

I

[

I

[

| | Always opposite an acute angle Often labelled last
[

I

[

[

|triang|es a and b will also remain
| the same
2cm 100 cm x
| Tcm L X L 007 cm
a 30° 15 S0 Useful to label second
b Position depend upon the angle
5 in use for the question

. a:b '
a:b Always the longest side

I
I
I
I
I
I
T I
2: x:100 0.07 : x Always opposite the right angl%

(6 - Tar oppeste sice |
Tano- _ 3 .\ adacent sde

Tem |

L 50 : 100 0.07:0.14 1 HYPOTENUSE uUseful to label this first |
I ____________-____T____________T r_—._—_—_—_— == : = :.: sy :I
| Tangent ratio: side lengths |1Sin and Cos ratio: side lengths . _ |
I | | Cosf = adjacent side I
o . hypotenuse side
| | Tan6 = opposite side | : OPPOSITE Sinf = opposite side ADJACENT yp use si I
| adjacent side ¥ xcm hypotenuse side X cm I
I I I 40° Substitute the values |
I Substitute the values into the | | into the ratio formula |
: - tangent formula : | 12 :
- o, cm
IE € 34 Tan34 = .. 10 . | I 650 NOTE 12 cm I
s X | YPOTENUSE he si . Equations might
I < Equations might | | The Sin(x) ratio HYPOTENUSE d !
! 9,: heed rearranging I | 's the same as ngto |
I 10cm to solve | | the Cos(90-x) rearranglsgh'sz I
: OPPOSITE  , \ 1an34 = 10, : | ratio :
- -
I x=.10 . -14.8cm I -
: Tan34 re .
_______________ I |
|- """ """ —"—"~—"~—"—"—"———= | Key angles Because trig ratios remain the same for| | | KEV angles 0° :
; . QI'I :IIe | similar shapes you can generalise from | o
Sn‘ CDS‘ Tﬂn S |  This side could be the following statements. : | M I
| mlrwumtmfwt’m ] | calculated using | | I
| Pythagoras ————" N\ Y Tan0 =0 I
ODJOCENT e 1 Tan30= |[ Cos30= [ singo=— || —— |
% om Label your tnange 1 V3 2 m |
] and choose your 3 2 I |
% trigonometric ratio 1 e : This value cannot be defined |
o R _ Cos60 = - i =y2 —itis impossible as you
% Substitute vales nto Tan60 = 2 I 2 || cannot have two 90° angles :
i iangl
Lom \/§ JAS UAS Y : in a triangle |
| |
I
I
I
I
I
I

I
|
I
|
I
|
I
|
I iy
| the. ratio formua
I
I
|
I
|
I
|
I

I
4 I

4 i - Q| = ] Tan4s = 1 . =i| X ~ - B I

6-Tar' 3. 0 -Sn wmmsﬁb | | [sinas ﬁ: | sino=0 ][ Sing0 = 1 II
9= 36, hypotentse side |
N J |
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Year 9 - Reasoning with data...

Measures of location
@whisto_maths

What do | need to be
able to do?

Keywords

Spread: the distance/ how spread out/ variation of data
Average: a measure of central tendency — or the typical value of all the data
together

| I

| I

| I

| I

By the end of this unit you should be | :
I Total: all the data added together I
| I
| I
| I
| I
| I
I

I

I

I

I

I

I

able to: |
e Understand and use mean, |
median and mode |

* Choose the most appropriate |
average I

* ldentify outliers I
* Compare distributions using I

Frequency: the number of times the data values occur

Represent: something that show’s the value of another

Outlier: a value that stands apart from the data set

Consistent: a set of data that is similar and doesn’t change very much

| averages and range 11
_______________________________________________ -
i . |
Mean, Median, Mode The Median The Mode (The modal value) |
The Mean The value in the centre (in the middle) of  This is the number OR the item that occurs the |
A measure of average to find the central the data most (it does not have to be numerical) I
tendency... a typical value that represents I
the data I
I
5 Put the datain order 4, 8, 8, 11, 24 This can still be easier if it the datais ordered |
Find the sum of the data (add the values) . ) . first |
. Find the value in the middle 4, 8, 8, 11, 24
Divide the overall total by .5 I
| how many pieces of data you ] NOTE: If there is no single Mode = 8 4,8,8,11,24
have Mean = 11 Median = 8 ]T‘iddle value find the mean of |
e two numbers left |
- - - — - - - - - - - - - - - - - - - - - - - - - - - - - - - - - —-————-————————T7
Choosing the appropriate average , |
Here are the weekly wages of a small firm |
Which average best |
£240 £240 £240 £240 £240 represents the Weekly |
The average should be a representative PABDRAED D EERD /00 wage? :
of the data set —so it should be . I
d to the set as a whole - to Put the data back into context
Compa.r? ) | The Mean =£307 | Mean/Median —too high (most of this company earn £240) I
check if it is an appropriate average The Median = £250 Mode is the best average that represents this wage :
The Mode =£240 | Itis likely that the salaries above £240 are more senior staff I
members — their salary doesn’t represent the average weekly |
wage of the majority of employers |
_______________________ 'I —_—————————_———_—————t—t—_—t——t—,—,———,——m—m—m—_—=

Identify outliers

Outliers are values that stand well apart from the rest Comparisons should include a statement of average and central

of the data tendency, as well as a statement about spread and consistency.

Outliers can have a big impact on
range and mean.
They have less impact on the median

<4—— Sometimes it
is best to not
use an outlier

Here are the number of runs scored last month by Lucy

and James in cricket matches

Lucy: 45, 32, 37, 41, 48, 35 James has two
extreme values

| |
| I
| I
| I
| I
| I
| I
| I
|| James: 60, 90, 41, 23, 14, 23 that have a big

: s
| |
| I
| I
| I
| I
| I
| I

Height in cm in
152 150 142 158(182)151 153 149 156 160 151 144 calculations

I
I
I
I
I
I
I
I
I
. :
I
I
I
I
I
I
I
I

impact on the

Where an outlier is 100 Lucy range
identified try to give  § & Mean: 39.6 (1.d Median: 38. Mode: de R - 16
! : outliers can also :39.6 (1.d.p), Median: 38. Mode: no mode, Range:
IFhsigri:T”izlr;tte;(tt;e 3 5 e 7 be identified James
taller member of the R ke d graphically Mean: 41.8 (1.d.p), Median: 32, Mode: 23, Range: 76

x4 e.g. on scatter
groulp;. Coulc(j:lthe be e . @ graphs “James is less consistent than Lucy because his scores have a
an older student or a 2 .

greater range. Lucy performed better on average because her
scores have a similar mean and a higher median”

20 40 60 80
teacher? Time spent practsing (hours)



Question 1

Work out the mode for the
following data:

56,6,7,8,10

Question 2

Work out the mode for the
following data:

55,7,7,7,8,8,9

Question 3

Work out the mode for the
following data:

5731,8,910,2

Question 4
Work out the mode for the
following data:

_2/ _11 51 8/ _21 2/ _11 91 _11 11 21
-1

Question 5

16¢
14|
12|

10
[
6|
4f
2|
[

4 3
Shoe size

What is the modal shoe size?

Question 6

Work out the median for the
following data:

Question 7

Work out the median for the
following data:

Question 8

Work out the median for the
following data:

Question 9

Work out the median for the
following data:

Question 10

The height of some footballers
are listed below:
1.81m, 1.78m, 1.88m, 1.79m,

Find the mean of the following
data:

Find the mean of the following
data:

Find the mean of the following
data:

Find the mean of the following
data:

51,4,6,8 6.2,6.8,6.6,7.2,6.4,7.4,5.8 98,6,6,6,7,1,2,6,8 -4,5,-7,-1,2,0,9 1.86m, 1.85m, 1.78m, 1.93m
Work out the median height.
Question 11 Question 12 Question 13 Question 14 Question 15

Five houses on a street are sold
in 2016. They sell for

£175,000 £184,000 £150,000

Find the missing word:

The mean, median and mode
are known as measures of

Identify the outlier:

Average temperature (°C)

Which average does outliers
affect most?

Compare the distances travelled
by snails and slugs over the
duration of ten minutes.

‘ Median Interquartile range ‘
‘ Snails 7.lem 3lcm ‘
‘ Slugs 9.7¢cm 45cm ‘

4,9,7,10,5 3,2,1,3,2,2,1,3,1,2,3,2,1 9,-3,-6,5,0 1.4,2.8,2.4,2.5,2.8,3.1,1.1 £201,000 £191,000
Calculate the mean price.
Question 16 Question 17 Question 18 Question 19 Question 20

A teacher asks a group of students
how much pocket money they receive
each week. They respond:

£5£8 £4 £50 £6 £8 £7.50 £10 £8 £7

Which average, the median or the
mean, is most suitable for this data?

6,7, nomode, -1,5,5,6.8,6,-4,1.83,7,2,1, 2.3, 180200, location, (22.5,75), mean, slugs move faster on average/snails move at more consistent pace, median




Year 9 — reasoning with number...
Numbers

@whisto_maths

P — — — — — — — — — — — — —

,_T—_—_———_——_——_————_——————— e — e —————————— —— 1
| What do I need to be || Keywords |
I ? | . . .
| able to do: : | Integer: a whole number that is positive or negative :
| e e e oo~ 11 Rational: a number that can be made by dividing two integers |
: numbers : : Irrational: a number that cannot be made by dividing two integers |
© Workwith directed number Inverse operation: the operation that reverses the action |
| Solve problems with number [ |
| + FindHCF/LCM |1 Quotient: the result of a division |
: . ﬁfj{i;:;t;tgaisitdf;ita'ft?sns | : Product: the result of a multiplication. |
| ©  Write numbersin standard form : | Multiples: found by multiplying any number by positive integers |
| || Factor: integers that multiply together to get another number :
] Integers, real and rational 'l Directed number (R ®-- :
: numbers Rational - root word: ratio II Addition Generalisation Multiplication =1
|
.|. -=-
Real numbers: % stems from 2:1 (§ of the 2+-4= . - [. O .] [. O Q] Theact |
| whole) II of . I
“« makin
|| Zero pair TWO -1 [/\ @ vw {O ~ /] countegrs |
Irrational numbers: v/2 the solution is a | | ((1+1=0) left ~ - ) into their l
| | decimal that never ends and does not | | ==2 2 x-326 negative I
| | repeat. |I Subtraction S ex=3= is :
| The square root of a negative is not : | 00 00 . Divisions are the inverse :E;r:]ng |
= 2
| a real number and cannot be found. I| 00 O operations over |
L _.|
—— — — ——_— —_— —_—— “Subtract” — means |
I i II Representation for take away or remove - a= 5 b =-
| HCF! LCM ‘ 1 is a common factor of || cacuaton femove |
all numbers 4 |
: Common factors are factors two or more numbere ” O O . . Brackets around negative substitutions |
h helps remove calculation errors
| HCE — Highest common factor T rake awoy @ o O’ O :
| I 2a—b=2x5-(-4) =10+4 =14
| | HCFofigand30 ||_§;jp:z:;';2§.:nﬂz__________________________j
I g gy g g g S -
|‘f?\‘ 1230918 +—— | . Addition/ Subtraction of fractions Q!
|L= = S = = h, ,  Useequivalent |
I\\30/\1,2,3,5,6,10,15,30 HCF=6 |1z -3 b — e 15 fractionstofind a :
: — ' 12 B 10 common multiple |
| LCM — Lowest common multiple : : 15 15 Z’ernt;?::nators |
Il Lcm of 9 and 12 o - T T T ———————————&1
IE : ) teM=36 | |IMultiplication/ Division of fractions QO
|| 9 |9,18,27,86,4554_ || . 64 |
| —— Thg first time [l | shadein Repeat it 3_ 2_ e Parts shaded |
|| 12 | 12,24,36,48,60  theirmultiples || | 3pars o Onthis a V3 12 |
| match 1 37 many Modelled: |
r_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— | \A oy e | Tows I
| 4 Total number of
| Standard form (R 1 /4 3>\ 3 parts in the I
l Any po= Any integer | | diagram |
| number A x10n I l This many This many ' l
: between 1 | : columns rows 4 |
and less | |
| than 10 1 [ Remember to use reciprocals | |
[ 6x105+8x10° |[(145x105} (003x10*)) 5 4 3 I
: | : 5 TT Multiplying by a Represented |
= 600000 + 800000 | reciprocal gives I
- 5. 103
l = 1400000 15+0.3x10 10 || ) the same = E |
l =1e4x10° =5x 102 |I 2 X i outcome |
! s 773 |




Nuamber fense

Question | | Questan 2 Question 3 Question 4 Qe gow mnswer
Whod s 2+(— Lf).? Glakete 4 (0 Find the HCF of 30 and 4O Coloukake h stodant foim
X
5 "2 (‘5 xlog> X (2xuo‘)

Quaston § Queston b Gueshon 7 GVe qowr aswer i | Gueshon
Write this aumbes 1 cowect (ol ok ot Colukate Stordart & Cad ol otz
S (_5 ~(= ) (32x10*) - (8#x10%) 1, 2

0-0003 % 7
Queshon Q Queshon 10 Question I\ Question 12
find the LCM of 16 and 2% Cod oot Evompls : 2, 20, 100, -%, 63 Calakokn

g 2
E woeaes: 24,4, 85, %y (0 5)
What ae these eKaMp\fS /noa—eKaMPles 01‘-'7
Guestion 12 @uestton 1< Queshon IS Queshon 16
Colaukate Col ok acke Calakate Col awkotte
: 5\ . 3

C3)x () 20 <4 (14 x0%) + (+x10°) (-4) +(- 3)

Gueshon 13 Queshon ¥ GIve o oswer | Queshon (A Quedhon 2.0
sondad form ¢
2 = il (2-3 Xlos) + (4-%“0") 5 - (_ L[.>
5 1 22350000

Answers: ). -2 2.1t 3.10 4 1-6x107 S, 3-14xi0t

20

2% 45

6.2 3 Qlb2xio® 2.15 9. 48 10.22 N.integers 12,-l0 12.28 14.-S IS.20 (6.F 1.2 . 2-FAx0T 1.9 20. g235xi0?

2




Year 9 — representations...

@whisto_maths

What do | need to
be able to do?

I I
I I
I I
I I
: By the end of this unit you should be : :
| able to: || outcomes
I * Find single event probability N

I * Find relative frequency 1

* Find expected outcomes

| * Find independent events I

: * Use diagrams to work out : :

probabilities

________________ :
: The probability scale |

Probability is always a value between 0 and 1

I Impossible
0or 0%

Even chance
0.5, or 50%

Certain
1 or 100% The probability of getting a blue
ball is

—
»

The more likely an event the further up the probability it

will be in comparison to another event

I

I

I

I

~The probability of NOT getting a I
blue ball is 2 I
y I

I

I

I

Probability: the chance that something will happen
Relative Frequency: how often something happens divided by the

Independent: an event that is not effected by any other events.
Chance: the likelihood of a particular outcome.
Event: the outcome of a probability — a set of possible outcomes.
Biased: a built in error that makes all values wrong by a certain amount.

Frequency of event

Total number of outcomes

Remember to calculate or identify

the overall number of outcomes!

I
I
I
! |
! |
! |
! |
: (It will have a probability closer to 1) The sum of the I Col E Relati
Sees s olour requency elative
| o probabilities is 1 : Frequency
| | | | | | The table shows the probability of selecting a type
| /I’ | 1 1 1 of chocolate | : Green 6 0.3
| There are 2 pink | ] Dark Milk White ] | |
| s;‘lizs‘;eltlﬁ:\’/ There are 5 possible outcomes 015 035 - | I Yellow 12 0.6
| have the same So 5 intervals on this scale, ) I
o P(white chocolate) =1-0.15-0.35 |
| probability each interval value is% ( -05 ) L Blue 2 0.1
L e ___ 'S |
i bbb bbb b ﬁ: 20
I
| Expected Expected outcomes are estimations..lt Is along term Il Relative frequency can be used to find
: outcomes average rather than a prediction. |: expected outcomes
I
. . . e.g. Use the relative probability to
I An experiment is carried out I -6 P y
I Dark Milk White 400 times |l find the expected outcome for
I ' . | green if there are 100 selections.
| 015 0.35 0.5 Show that dark chocolate is :| g
expected to be selected 60 .
I ' . / . P Il Relative frequency x Number of
| times |
e I i
e sum of the probabilities is . =
Th f the probabilities is 1 0.15 x 400 = 60 T
0.3 x 100 = 30
e e
Independent car | Bus | walk | Total
/I . ) . B 15 24 14 53
( .>: s» Therolling of one dice has no impact v
“.~%/  onthe rolling of the other. The Girls | 6 20 21 47
individual probabilities should be Total | 21 44 35 100
calculated separately.

Probability of event 1 X Probability of event2 ||

The possible outcomes from rolling a dice

s3s 1 1 [

&

. PG) =35 PRY=7 Il @

se " 6 4 1l o g téﬂ : = = 7 2 =
Find the 1 1 1 1l g g 2 c

S8 1H [2H [3H |aH | sH [6H

probability of PGandR) = = X—= — 1l 3 % E bt H

gettinga 5 and a 6 4 24 Il €°5 T |17 |27 3747|5767
Lred ||_ £



Question 1

A fair six-sided die is thrown. Mark the
probability of each event on the diagram:
A: A number less than 7 is thrown.

B: A “6” is thrown.

C: An odd number is thrown.

Question 2
A fair 4-sided spinner is spun once.

On the probability scale, mark with a

Question 3

A bag contains 10 discs. Each disc is
labelled with a different number from
1 to 10. A disc is chosen from the bag
at random. Write down the probability
that the chosen disc is a square
number.

Question 4

Elizabeth has a bunch of red, yellow
and white roses. She chooses a rose at
random.

The probability that she chooses a
yellow rose is 0.1

The probability that she chooses a

Question 5

There are 12 red roses, 5 yellow roses
and 3 white roses in a vase.

Felix takes a rose, at random, from the
vase.

Write down the probability that Felix
takes a rose that is not red.

L] L] L] letter A, the probability that the white rose is 0.2.
I I l spinner will land on the number 4. What is the probability that Elizabeth
0 i f } } } i chooses a rose that is either yellow or
0 1 white?
Question 6 Question 7 Question 8 Question 9 Question 10

A die s rolled 30 times:

3444654564
1324456442
4563235623
Complete the relative frequency table:
Number on dice 1/2]3[4]5]6

Relative frequency

The table shows the probability that a
counter taken at random from a bag
will be pink, green or blue.

Colour | Pink | vellow | Green | Blue |

[ Probaility| 05 | [ o 02 |

Find the probability of the counter will
be yellow.

The probability that Ben wins at rugby
is 25%.

If Ben plays rugby 136 times, how
many games can Ben expect not to
win?

Esme takes the bus to university 40
times during a term.

The relative frequency of the bus being
late is 0.3.

How many times was the bus late?

Jack sows 300 wildflower seeds. The
probability of a seed flowering is 0.7.
Work out an estimate for the number
of these seeds that will flower.

Question 11

Gary is playing cricket.

When attempting to catch the ball, the
probability Gary is successful is %
During the game, Gary attempts two
catches.

Find the probability Gary is successful
with both catches.

Question 12

A fair six sided dice is rolled three
times.

Find the probability of getting no sixes.

Question 13

Harry gets the train to work in the
morning. He works Monday to Friday.
The probability the train is late is 0.2.
Find the probability the train is late

exactly once.

Question 14
Two bags, 1 and 2, each contain three
counters. In bag 1, the counters are
labelled 1, 2 and 5. In bag 2, the
counters are labelled 2, 3 and 4.

Bag 1

Bag 2

Complete the two-way table.

Question 15

Two fair six sided dice are rolled.
The numbers on the two dice are
added together to give a score.
Find the probability of scoring a 7.

Question 16
The two-way table shows information
about the students in a class:
Hair cologr

Brown | Blonde | Red
Yes | 3 6 | 3
No 5 4 |1
Find the probability that the student
does not wear glasses.

|

Glasses

Question 17
80 students visited the library over
three days.

Monday Tuesday |Wednesday| Total
Year 7 13 38
Year 8 14
Total 33 26 80

Complete the two way table.

Question 18
Here is a Venn diagram:
| -

12

Write down P (A n B')

Question 19
Here is a Venn Diagram:
4 — 3
40
17

Write down the numbers in A’.

Question 20
€={1,2,3,4,5,6,7,8,9,10,11, 12,
13, 14, 15, 16}

A = multiples of 3

B = multiples of 5

Complete the Venn diagram.
g

A B

BAC, at 1/4, 3/10, 0.3, %, 0.i3/0.16/0.3/0.16/0.16, 0.3, 102, 12, 210,9/16, 125/216, 4/625, 2 4 10/3 6 15/4 8 20, 1/6, 10/22, 7 18/15 13 42/21, 1/7, 517 40,36 9 12/15/510/124 781113 14 16
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