Mathematics
Transition to Year 11

Foundation
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Work across each row of a double page.

How to use this booklet

Factors sad
malople:

Fact sheec

Prime factors
Fact sheet

J ite dov f il v the h te down t Write down th
! X mulif o4 ctor on mu ommon multp
! 24
: 5§
xSY

Topic 1 worked
example

20 30
1 xR0 1*30
al'/‘o AxIS
Gxs E2UE

'l Topic 3 worked
example

Remember to use the solutions to mark your work.






Factors and
multiples

Fact sheet

Prime factors

Fact sheet

Scan for video

Order of operations

1 do, you do
example

Scan for video

Page 1

Write down all of the Write down the first 5 Write down a common

factors of 33. multiples of 9. factor of 27 and 54
A factor is a number that A multiple is a number that (excluding 1)
divides into another without results from multiplying one 2;
any remainder. number by another. % %
Itis agood idea
\ X 33?} towrite downall |,<Cﬁ qu SxOI, 4)(%,5,‘% x&
multiplication |G (\/
3)‘11 palrs ﬁ'[g'l;(:}laé"f's x
‘ 83 Write down all multiplication
pairs and look for common
Ak
. . factors
Write down the highest
common factor of 30 and 1, 3,9, 27
20.
20 230

axio), R*S
"4"‘57 g’x

Highest common to both lists

Another word for multiply

7

Write 50 as a product of primes.

/ A number that has only 2
Divide 50 by a prime number and keep factors, 1 and itself.
dividing the resulting factors until you have Eg.2,3, 5.7 11; 13,...aré
prime numbers on the end of each branch. prime numbers.
All the numbers 2
on the end of the 5 6— s » le ]
branches are é _/P dx5x Tidy up
primes so you @ using
can stop powers
Calculate: Calculate:
In the order
(5+4%-3x3 that they @2+3)+2x2
appear
B Brackets
I Indices

DM  Division and multiplication
AS  Addition and subtraction

Apply BIDMAS to
/‘answerthebracketsfust

Brockers (G + LYQ)'SXB
Brocket s (6%56)—3*3
frw hplicotion 3 ) -3x3
21—
Ve

Subtachen
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Factors and

erte down the hlghest erte down the Iowest Wnte down the lowest multiples
common factor of 36 and common multiple of 7and ~ common multiple of 6 and Practise questions
24, 10. 13.
SRS ITREE
Write down the lowest Write down the highest Write down the lowest
common multiple of 18 and  common factor of 44 and  common multiple of 22 and
5, 22. 8.
Scan for more
questions
Frinte xctors
Write down the 4th prime A number is written as a Write 45 as a product of Practise questions
number. product of its prime factors primes.
as 2% x 7. Work out the
number.
Write 16 x 2 as a product of Write down the highest Find the smallest number
primes. common factor of 32 and that 27 would need to be
52, multiplied by to give a

square number.

Scan for more

questions
Order of operations
Calculate: Calculate: Calculate: Practise questions

3x6-2 5x(11-2x5) (3+5)P2-2

e Sy ! g . ek A Ak
Calculate: Calculate: Insert brackets to make this
(52 +2) +3x2 8+16x3 calculation correct:
249 24+3-32=4

Scan for more
questions
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Equivalent fractions

1 do, you do
example

Scan for video

Add or subtract
fractions

1 do, you do
example

Scan for video

Write one number
as a fraction of
another

1 do, you do
example

Scan for answers

Page 3

Simplify the following fraction:

12 Look for the
N highest common
20 factor of 12 and 20

Both the numerator
3_ and denominator
—_— were divided by the

5 highest common
factor

Key notes:

The highest common factor is the highest
number that goes into 2 or more numbers
without a remainder.

Both the numerator and denominator are
divided by the common factor to keep the
fraction equivalent (equal).

Calculate:
7 5

8.“9 72is the lowest
common multiple
of 8and 9

To add or subtract fractions, we must first
have common denominators

Turn both i _ S
fractions into
equivalent 01 8 C‘] Xg
fractions with
72 as the 6 2 . LfO
denominator 32 q_“' 3

Operate with the numerators:

63-40 23
74 &

FAlways check to seeif the
answer can be simplified

Express 78p as a fraction of £8.
Give your answer in its simplest form.

Before writing one number as a fraction of
another, ensure the units are the same.

£8_ = BOOp
x 100

The numerator is the
? 8 “4—= number to be expressed as a

—— fraction of another
g00
%2
Simplify
39
(268

Simplify the following fraction:
24
44

YOU DO

Calculate:
4 3

778

: YOU DO

Express 42p as a fraction of £4.
Give your answer in its simplest form.
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Equivalent fractions

Simplify the following Practise questions

PR RN QU
Simplify the following

o

Simplify the following
fraction: fraction: fraction:
20 35 10
28 55 26

Simplify the following Simplify the following Simplify the following
fraction: fraction: fraction:
24 20 4
42 130 78
Scan for_ more
questions
#ok & Add or subtract
Calculate: Calculate: Calculate: SRACSRS
6 2 1 1 1 5 1 Practise questions
777 2t 3 ste 2

Sk kK

Calculate: Calculate:
2 2 d g
6. -3 o
3 7 a h Not available at the chosen ticr

Scan for more
questions

Write one number

e e
as a fraction of

Write the number of squares Write 24 as a fraction of 75. In a test out of 75 marks, Nat anothien

shaded as a fraction of the Give your answer in its got 50 marks wrong. Write the
total simplest form. number of marks that she got

Give your answer in its right as a fraction of the total.
simplest form. Give your answer in its
@“ simplest form.

Practise questions

Express 48cm as a fraction of In a bag of 54 counters, 13 The fraction below is
11m. are green, 23 are pink and the equivalent to the fraction of
Give your answer in its remainder are yellow. Work shaded squares. Find the
simplest form. out the fraction of counters value of b.
that are yellow. b
Give your answer in its 30 :
Scan for more
simplest form. questions
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Fraction of an
amount (part ii)

1 do, you do
example

Scan for video

Multiply or divide
fractions

1 do, you do
example

Scan for video

FDP conversion

1 do, you do
example

Scan for answers

Page 5

. 3 . 3
Find 2 of 44 Find 10 of 30

To find a fraction of an amount, divide the
number by the denominator and multiply
by the numerator.

G = 4oy d

(B e e e b Ol ' ’ You 00

Calculate: Calculate:

T.7 4 3
VST Find e o "8
¢ B8l

NI Y fraction

Whenever q q,

you multiply
fragt‘ﬁnz Note: common
multiply the factor of 7

numerators
together and
multiply the q x 8' 56

denominators = —
gxF 63 simpity
where

8 possible

9

NIRRT R

Order the following numbers from smallest Order the following numbers from smallest

to largest: to largest:
47 183
—,0.39,28% —,0.68,24%
0 1000

To order or compare numbers, they first

need to be the same number type:
Convert to an equivalent
fraction over 100 then divide
the numerator by 100, or,

numerator + denominator x 100
7 v
. Decurals %&O{}’S
LA %’ r_/
Read the place value + 100

43 - L0, 0.39 , 28+100-0:28

. yF*
0.28,0.39,0.9%.__» 284,039,%

Reorder the
originals
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Fraction of an
amount (part ii)

T .10 ) 2
Find - of 70 Find 7P of 121 Find 23 of 24

Practise questions

Decrease 33 by % Ruth had £120, from this: What number is % of the

}
5 Wasspent on food, way between 38 and 657

3 )
B on rent and bills.

How much does Ruth have :
Scan for more

left? questions
Multiply or divide
. . . . . . f ti
Fill in the missing blanks: Calculate: Calculate: ractions
2 J 4 2 1 Practise questions
- % ==1 8 & - - & =
3 U 5 5 2

Calculate: Calculate:
5 565 8 7 4
X oo + 3
{ X 6 4 . 8 7 Not available at the chosen tier
Scan for more
questions
FDP conversion
Are the following equal? Are the following equal? Are the following equal? Practise questions
43 77 9
0.3and 0.77and 51% and
50 100 20

S 2k Qud W
Are the following equal?

Not available at the chosen ticr Not available at the chosen tiet

73
0.15and
500

Scan for more
questions

Page 6
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Order the following from smallest to
largest:
0.038, 0.094, 0.41, 0.076, 8.4, 0.16

Order numbers

1 do, you do
example

First thing to do is write each of the
numbers in a place value grid:

.t h th Fill in the gaps with

@ 0.0 3% K 0sifit makes it easier

®0.0 9 L‘r‘/ﬂ”h I
his is the second largest since it

Scan for answers @ 0.+ \ O f B has O units like the other

®c.0 Es 6 numbers but the tenths column
contains the larger number

0} 8 Y 0 O —

@ oO. | Q) O This is the largest number since

it has the largest units number

Having used the place value columns to order
from largest to smallest, reverse the order:

0. 038 0.076,000, 0.16,0-% 8.4

What is 3 + (-3)?

3+(— 3) Gg)+3
R /

Same answer
(commutative law)

0

G Qud

What is (-5) - (-1)?

Operate with
integers (+ and -)

Fact sheet

This question would be like answering
“What's the difference between -1 and -5?"

't

Scan for video

What is 8 - (-8)?
Minus, subtract, take away and difference

are just some of the ways of describing
subtraction.

This question would be like answering
"What's the difference between -8 and 87

%)

What is (-5) +

Adding -1 onto -5 so
making it more negative

b

Order the following from smallest to
largest:
2.4,0.036, 0.051, 7.4, 0.31, 0.095

What is 6 - (-1)?

This question would be like answering
“What's the difference between -1 and 62"

e

-1? What is (-4) + (-6)?

7

Adding -6 onto -4 so
making it more negative

—(O

Operate with
integers (x and ) What is 3 x (-1)? What is 5 x (-9)? What is}—35) = (%7)?
Fact sheet ‘R
Sign Sign Sign Asecond
changer changer changer sign changer

I 3x(-=3
e 5 -1=-3

What is (-16) + 47

Sign
changer

(f 164"
fen -l =Y f'H'

\f
flen

Page 7

£ 5x9q=45
ben gy 9=~

What is (-7) x 1?
1

it B85 =#=5
tren z5--3=-5
B g6 -7 =5

What is (-6) x (-6)?

2 A
Sign Sign A second
changer changer sign changer
If 6x6° 36

ten 6 x-b= 36

Fxl=7
~Fx\=-7
Lren ——éx'@cgé’
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Order numbers

Order the following from Practise questions

Order the following from Order the following from

smallest to largest: smallest to largest: smallest to largest:
55, 25, 41, 62, 54, 76 57, 96, 30, -4, -93, -13 0.49, 0.065, 0.091, 0.087,
0.51,4.2
Order the following from Order the following from
smallest to largest: smallest to largest:
17 13 71 3 8
—,0.78, 19% e T
50 ’ 20°100°' 5025
Scan for more
questions
 Dperatewith
+ £
What is 1 - (-7)? What is 5 - (-8)? What is (-9) + 27 kegetai(s aml-)
Practise questions
What is (-4) - 67 What is (-9) - (-2)? What is (-1) + (-9)?
Scan f(;r more
questions
_‘Oparate Wit.l; )
What is (-3) x (-3)? What is (-3) x 57 What is 1 x (-3)? Ktegersiy ang:s)
Practise questions
What is 40 + (-5)7? What is 2 x (-7)? What is (-14) + 27

Scan for more
questions
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Column
multiplication

1 do, you do
example

Scan for video

Short division

1 do, you do
example

Scan for video

Operate with
decimals (+ and -)

I do, you do
example

Scan for answers

Page 9

Calculate:
299 x 32

2 9.9
?

3, 2
6 q 2 Op!ace holder
2‘3‘3)(30_» g 9 % O"'rrsmljztcga;gliengsv
—'ﬂ_%—_ not
3568

Find the sum of the 2 calculations

eesebdan el s e s 8 Do)
Calculate:
396 + 5
Place the number you are dividing inside the

bus stop and the other on the outside:

0 See how many times 5 goes into 3
—— and write the answer above 3. Any

513 i9 (&) remainder is passed onto the 9.
A
07 See how many times 5 goes into 39.
r ———————— 5x7is 35,507 goes on top and there
5 39 are 4 left to carry onto the 6.
N A
0+19, 5 goes into 46 9 times, with 1 left
[~ over. The remainder goes on a zero
5 } 3°'0'%.0 after the decimal point.
LT
O 7 q 2 5 goes into 10 exactly 2 times. The
*©  method stops as we have reached
| ; the end of the number and there is
‘q !
5 | g'9%,0 no remainder.
S

Calculate:
7.58 + 0.566

When you add or subtract decimals, you can
use the column method. When using the
method, ensure the decimals are correctly
aligned in their place value columns.

0’s can be used to
fill empty place
value holders

5
o

F| o>

@,
6
0

+
S| O M

N

Calculate:

409 x 31
4 0 9
X 3 1

YOU DO

Calculate:
147 - 6

R s s e T YoU DO

Calculate:
4.87 - 0.475

Copyright © Mr W's Lab Ltd 2025. All rights reserved.



Column

AL sl ::'f:'» TS e o ,’l*;jt*‘::,? ERRIE (it
ation
Calculate: Calculate: Calculate: s
73 x2 73 x 44 379 x 26 Practise questions
7118 78 3 7 9
¥ 2 X 4 4 X 2 6
Fill in the missing number: Calculate:
1] ]a 711 x 406
¥ 21
1 4 4
2 8 8 0
3 02 4 questions
Short division
Calculate: Calculate: Complete the following Practise questions
42 =7 225+ 9 division calculation:
0 4 7
[l sl e [ o a Lo |
912215 |2 8 2
| |
Calculate: Calculate: Calculate:
354 =5 3414 =12 177 = 0.6
Scan for more
questions
vk : Operate with
Calculate: Calculate: Calculate: Heclualel a3
04+2 8-04 0.8+ 0.4 Practise questions
:
Calculate: Calculate: Calc;ulate:
35+24 451 +0.726 0.853 - 0.01

Scan for more
questions

Copyright © Mr W's Lab Ltd 2025. All rights reserved. Page 10



Operate with SR e B0 kS e ke
decimals (x and +) Calculate: Calculate: Calculate:
Fact sheet rv 8.2 x10 6.3 - 1QQQ'\ 3.1x6
Yof‘ canusea normal ) Place value of 6.3 3.1 x 6 would give the same
multiplication method for this decreases by 3 spaces answer as 31x 6 + 10
or know that when you multiply
by 10, the place value of each YA 2
number increases by 1 space EL-E/\J ¥ _©
. 9 0.C0C 63 18 b
3.
[ i g 6 ,[0 & ‘?- b
B2
Calculate:  convert Calculate: If x=8.1cm, y =5.7cm and
0.21+ 0.3 i, 0.0048 + 0.008 z = 8.6cm (to 1dp),
c2l_2al ) Vf;::r"e‘f/?u { 00048 . &8 calculate the M of:
e . . rea=
03 divide by 0008 & /’/szasexheight
an integer o &0 :
- o .
o7 5 " x b ¥
¥ 53 glg
. 5%:} 23085
w50+ zwwﬁo
Hrio | T
Money problems  ERiB b T R T YoU DO
1 do, you do A shop lists for sale: A shop lists for sale:
example @ 76p, & 56p, - £0.84 @ £0.31, @ £0.37, » 72p

How much (in £) does it cost to buy 4 &J
and 2 @7

When adding or subtracting any form of
number, it is important to ensure they are
measured in the same unit (e.g. £).

Scan for answers
" Apple : fo.36 Cocorvt  £0-56
Bonana : £0 -84

L x coconvE = 4x0-56=f2.24

Zxapple = 2Lx0-76 =£1.52
- 2.7Y
Total =, 7 'gg
£ 3.3 0
Percentageofan  FSTRESES R DU TR
t
amoun Calculate:
I do, you do ; 39% of 50 ;
example Non-ceﬂc_u!ator Calcul.ator
technique technique
39%asa
50 decimal
Y i
1f 1007% 'S
w0 (10% 3 G ez 0.39x50
26 1% 505 9.5
57, (3 25
Scan for answers 3ﬁz s 0% x4 — Iz )
— i Key note:
SD’ 5 KLI' e 6- You can use this
technique
J 9 6 without a

calculator too

Scan for video

Page 11

How much (in £) does it cost to buy 3 @
and 2 &7

YOU DO
Calculate:
73% of 80

Copyright © Mr W's Lab Ltd 2025. All rights reserved.



Operate with
decimals (x and +)

L T o ¥
Calculate: Calculate: Calculate:
3.4 x 100 2.1 = 1000 2.6x6 Practise questions

i': 3 HIHT
[Elrs%

Scan for answers

Calculate: Ifx=2.3cm, y=4.2cmand

Calculate:
0.49 = 0.7 0.1 x 0.001 z = 3.1cm (to 1dp),
calculate the area of:

Scan for more
questions

Money problems
A shop lists for sale: Practise questions

A shop lists items for sale: A shop lists for sale:
% £0.83, @ 15p, & 13p

& £0.56, @ £0.35, @ @ £0.69, « £0.43, @

£0.19 £0.80
How much (in £) does it

How much does it costto  cost to buy 5 @ and 3 @7

How much does it cost to
buy 3 « and 3 @°?

buy 1 & and 1 Q?

A shop lists for sale: A shop lists for sale: A shop lists for sale:
@ £0.72, o 46p, @ 75p « £0.63, & £0.59, @ 41p @ 22p, @ £0.30, & 74p

If I buy 2 @ and 4 &, how What is the maximum If I buy 4 & and 4 ), what
much change (in £) do | get number of & that | can buy  percentage (to 1dp) of the
from £10? with £107? total does the 4 & Scan for more
represent? guestions

Percentage of an
amount
Calculate:

Calculate: Calculate:
70% of 60 35% of 20 89% of 70 Practise questions

Hok A A A :
When finding a percentage Calculate: 150 students either walk or
of an amount on a 15.5% of 50 bus to school. 54% of
students walk. 40% of

calculator, explain the
following: students are boys. 20% of
20 x 0.53 the boys take the bus. How
many of the girls walk? Scan for more
questions
Page 12
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& 3
How many squares are

Squares, cubes and

roots
Fact sheet there in this diagram?
T
— 6-—)
6x 6 =30
\/""V\/
6 rows of 6
squares
SRS TR ok S
What is /81 x 1122
/ J I
o«
9 x 12
= 1089
N d
pr:;::;ii:: of A polygon is a closed straight
polygons sided shape.
Fact sheet

Polygon family names:
3 sided polygon - Triangle
4 sided polygon - Quadrilateral

5 sided polygon - Pentagon
6 sided polygon - Hexagon
7 sided polygon - Heptagon
8 sided polygon - Octagon

9 sided polygon - Nonagon
10 sided polygon - Decagon

A regular shape is where all sides
and all of the angles are equal.

Anirregular shape is where 1 or
more of the sides and angles are
different.

Basic rules of
rounding (inc dp
and bounds)

1 do, you do
example

Round 27.19 to 1 decimal place.

i SR ledet
3 squared Wha

What is {257

t is 327
since the
power is 2 o a ‘\1 bahides To take a square root of a
number o NUMber is the inverse operation
Base Y power or of squaring a number.
number exponent
2 -
The power tells you how many ]-F = T o S
times the l?a§e numper istobe rherfo@
multiplied by itself.
By = 9 \fQ/S =5
ko dok Rk

What is V8 + 627

2l

2 + 36

What is v64?

Vis the cube root symbol and is
the inverse operation of cubing
anumber.

\f 3= 64 he Yot

Vv is the inverse operation to v’

fl

38

Quadrilaterals are not just
squares and rectangles. There is
a variety of quadrilaterals:

Key shape notation to
understand:

SR, SN
\ N 4 Lines with asingle dash mean
b / they are equal in length.

Y s |
o v
L gy
P

Equalin length to other
sides with 2 dashes but
different inlength to those
with only 1 dash.

\~ 1]
W H

1 arrow lines are parallel lines

Parallelog .
ArARCIOram (never meet if extended).

2 arrow lines are parallel to
each other but are not

P parallel to lines with 1 arrow.
Kite

) A\
Pre 2 90 degree angle
> /U «— —
Rhoﬁ‘\bus /
e : YOU DO

Round 24.84 to 1 decimal place.

Rounding to 1 decimal place means we
want our answer to have only 1 number

after the decimal point.

{-ZJAIQ

T T

Q;. , 23.15

Scan for video

Page 13

z24.Z

As can be seen by the number line, 27.19
is closer to 27.2 than 27.1. Any number
greater than or equal to 27.15 (the half

way mark) would round to 27.2. Anything

lower would round to 27.1.

When rounding to 1 decimal place, look at the number in
the 2nd decimal place to decide whether we round up or
not. 5 or more rounds up, less than 5 rounds down

Copyright © Mr W's Lab Ltd 2025. All rights reserved.



e ekQui T R B gsmes  PaEeTasE 3 Squares, cubes and
viatis 53 V817 What is 43 - J49’? What is 2° - J1447 s

Practise questions

What is v8 + 52? What is 2% - J100? What is v64 + 427
Scan for more
questions
Names and
Name the polygon family | am a 8 sided shape. All of Give the correct pr;ﬂ,e;;:;f:f
that the following shape my sides and all of my Mathematical name for the
. Practise questions
belongs to: angles are equal. What am | following shape:
S called? P
\\\ B < >/\
S o
g\/ -
P ~~ e
] o
| am 4 sided shape. | have
1 pair of parallel sides. |
have no right angles. | have
only 1 line of symmetry.
What shape am 1?7
Scan for more
questions
Baslcraienot
Round 99.89 to 1 decimal ~ Round 50.11 to 1 decimal ~ Round 54.81 to 1 decimal "";2‘;‘35&‘;“5;"’
place. place. place.

Practise questions

i : TS SA QUG i
Round 7. 675 to 2 decimal Round 4.603 to 2 decumal Round 8.538 to 2 decimal
places. places. places.

Scan for more
questions
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Mathematics
Transition to Year 11

Foundation

Solutions




Simplify an
expression

I do, you do
example

Change the subject

1 do, you do
example

Solve linear
equations
(unknown on 1
side, int ans)

1 do, you do
example

Page 1

Simplify the following expression:
5a - 2f + 2a + 3f

When you simplify an expression, you need

to collect like terms. It is a good idea to
identify like terms first:

Take note of the signs too

SQ—Qf*;z_O::?f_

Regroup:

-

Fo.
> f

Same as 1f

Make c the subject:
cb-a=e

To make c the subject we use inverse
operations to isolate c on one side of the
equals sign.

ch-a-=¢e
+ a +QA

cl = e+a
b b

When something
B x— isn'tdivisible,

cC - &+a leave the answer
b as a fraction

Solve
5x +7=27

To solve the equation, we need to use
inverse operations.

Sometimes it helps to consider the story
of what is happening to x to know what
to do first.

Reverse to solve

Whatever you do 5$ + ‘? = 2_’7‘
to one side of the /‘) +

equals sign. you b =
do to the other to 5._-5 %SO
keep it equal - o< = ‘_‘:

Substitute to check: Sx4 +F = 2T V/

; : YOU DO

Simplify the following expression:

ﬂﬂ-2b+3a

Qesfoup :
3b -2l + fa+3a
R S

YOU DO
Make e the subject:
ef+b=a
+b-&
= -b b
ef = a-b
=0 e
e = o-b
YOU DO
Solve
x+7
_
T+t _
x5 _6— x 0
= 1A
a:+_5:?1 e
o =8

Copyright © Mr W's Lab Ltd 2025. All rights reserved.



i Simplify an
Simplify the following Simplify the following expression

Simplify the following
expression: expression: expression:
8c-4c 4d x 2

4C gd

Simplify the following fx=56d+3andy=2d-2,

Simplify the following
calculate the perimeter of:

expression: expression:
3c-2d+2+4d 5¢?+5¢ -3¢+ dc -
A Z .
2e+9c -Ad+4d  5c?-3ctrSethc roter = x%%
X, x,
5c +ad Aot + 9L p- 3 (s + A(237R)

Pz 10d+ 6 + 4-d-Y4
P=1yd + 2

Change the subject
Make c the subject: Make d the subject: Make c the subject:
c+e=b dc-f=b cb-a
=B, ‘e. ‘)"“ 4’(‘ xe. e = d x e
dc = btf
C:b"Q = c = Cb——a:de_
) + 00 + N
d = b+f cb = de+0
C =b +b
— de +a
i
Make a the subject: Make r the subject: Make c the subject:
‘—/§7—9=e .Aznrz e:ac+20)1cm:+w;;€
xb b x b =T =i
A 2 e-c(@+)
¢ -eb — =
lo. =€ g, ™ &
o - ebtC A =0 s+gz €
o= biC ) ‘ f;
Solve linear
equations
Solve Solve Solve (unknown on 1
x+5=6 x+5=4 3x+8=26 side, int ans)
_5 —5 ){S ® g —g —8
. 3c =18
X = x = 20O 2 £z
x 6

Solve Ifax 50 =b, what is the

Solve
2-8)(:18?\ E’V""A -4(x - 3) =32 value of
- ) 8b
- 2=32 =
“805‘(68 Lm:lz: ~10. a
=E 4o =20
x--2 i 8 (g0e) . 4004 iy
o =-5 [ON (SN

Page 2
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: : YOU DO

Solve linear o
equations Solve Solve
(unknown on 1
side, dec ans) x-14 _ 07 10x-13=-4
8 o= +3 +1 3
I do, you do
example Avariable is used in place of a number. This
i 10D =9
number can be of any number type: i) integer, ) s
or ii) decimal/fraction. When solving this we
equation, rearrange the problem like you
26 = 0.9

normally would but have in mind the value of
x may be anon integer value.

ax -4 0-3 (:8)

(x2) I
x-14 = S-6
F1Y i 4
x =19.6

(T e b Sl e D) YOU DO

Solve linear
equations
(unknown both Solve Solve
sides) 7x+3=-74 -4x 3-8x=-5-4x
¥ 8 +BaC
I do, you do The purpose of solving an equation is to find
e out the value of the unknown, x. A good first 3 = -5442C
stepis to get rid of x from one side of the +5 +5
equals sign:
R th g - i
emove the -
7:t+3—”:74:§‘:fh smaller -4 o
oo number of x's
Use inverse 2 =X
operationsto  119€ + 3 = -1
eliminate  mw——» = 3 -3 fale
terms from x =2
one side {]oc =-33

=l

=11

x 7

s R e e ol R R L oo

Solve linear
equations with y :
brackets Solve: Solve:
-5(x - 3) =50 @3) =33
I ‘:‘;"aﬁ):lgo When solving an equation like this, you can <
remove the bracket in 1 of 2 ways: 2 +9 = 37
i) Expand the brackets. = 5 —q
ii) Divide both sides by the term outside the
bracket. - 24
In this example, we will expand the brackets. 3z = i
=3 G
-5(x-3)>59
\4_,/‘ Now you can @x = g
- 4— rearrange to
-5 .yls =50 find x
i 1<
-5 =35
45 ches
x ==F . .
Copyright © Mr W's Lab Ltd 2025. All rights reserved.
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Solve

x-09=-1.0
40.5%  +0.9

Solve
11 -x
Y 76 ~ =02 x6

n-wc =%
-1
-

~oc=-9.8
> =98

Solve
5x=3x-12
-3x %X

g = =%
=2 =2

x = -b

Sol\/}%.xN
10x + 6 =2(2x - 18)

(02 +6 = Y€ -36
b koL

= - 36
bxtb® g
- 42
6%% =b
oC =7

Solve:
4(x + 5) =32

o +20 =37
Gx =1 C
a3

Solve:
1
5(8 -4x)=-6-2x
g-4oc=-18 -6

gi2oc =8
ch,=—2®

£~ ‘3
Copyright © Mr Ws'Lab Ltd 2025. All rights reserved.
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Solve
4(x +12) =50

4yx + 48 =50
-48  -4g

yoo =2
iy 2y

;x'—‘o-g

Solve

5x+2=3x+14
-2x -3z

142 = Y
g EevA

g = 12
22 =2

ox -0

| think of a numl%er% times
6 v
it by 6 and | add 2. The
answer iszg2r tipes my
number add 38. What was

o 0 =10.%7

Solve

8x +4=-8-4x
w40 +4x

17z+4 =8

-y -

V\Z2oc =-12
=12 12

x -]

Opposite sides of a

rectangle are (8x + 2)cm
and (26 - 4x)cm in length.
Find the length of 1 side

m nugmgber? s 36 ?@+Q:‘261't£ g 1 0 16
§1§+2'—m+ 4 26 ux+277% ex(2)+ 2
~ - - 6472
YL YZ= ?28 L= 8 1220 = 2% '.@
=12 B
x =2
% KK
Solve: Solve:

62x-7)+7(x-4) =9

2 +42 +Ax 28 =9
~5oc + 1% =9
-5 = -5

=7 = |

Solve:
2(2x+5)+ 7(7x + 2)
=3(Bx + 8)

g +1D+ 4 +14 2 G+ 28

53 + 24 = QL +25

Gy 24 = 24
Yywoxe = O
= =0

18x+6=3@Bx +8)
ISxc+b = 9oc+2Y
G +p = 24

Qo =18
oc = 72

KAk Ak Ak

Solve:
3(x + 2(5x +9)) =6(4x + 5)

3(zoc +100C $18) = 242 +30

3 (zoc+18) 229X 320
Zex + 54 = 24xT30

12+ SY = 30O
12 = —2Y
oc = ~Z

Solve linear
equations
(unknown on 1
side, dec ans)

Solve linear
equations
(unknown both
sides)

Solve linear
equations with
brackets
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Expand over a

single bracket Expand Expand
1 do, you do N 3(x+5 5(x + 4)
example 3)
& &
k‘g’
) 5 (ec+ ‘+)
3 xt 5) 5xXL + 5x 4
BxL + BXg 5 + X0
20+ (S
Key point: Every term on the inside of
the brackets is multiplied by the term
on the outside.
Expand 2 or more
binomials Expand Expand
1 do, you do v (x-8)x+3) (x-2)(x+8)
example D Zé;g%'

Factorise a simple
expression

I do, you do
example

Page 5

(x@) :; L +3

X" | +3x

\ 8281 -4

Cl:?“-rw‘Qur

Simplify

ac?-5x -2t

Factorise
8x2 - 24x

Seek the highest common factor of:

Soc?  and

5

8isthe HCF of 8 and -24
vis the HCF of x and x~

-X4 3

The HCF of 8x” and -24x is 8x

R~ = 8@&))

8x x amust give 8x°

8x x b must give -24x
soais x

sobis-3

gx*- R4 = Bx(x-3)

g

o? + 8x Rz~ 16
;';(‘24—61"“@

YOU DO

Factorise
7x2 + 28x

Te HCF of For? and 28wx
'S Foo.

o328 = T (CL+ b)

Tt +28x = 49C(DC+‘-9

Copyright © Mr W's Lab Ltd 2025. All rights reserved



Expand over a

?
Expand Expand Expand single bracket
4(x + 3) 8(3x-2) -7(6x - 7)
o N 73
G (x+3) g (3-2) 3G =7)
Syxo + x5 . 8x3c +8x-2 z-Fxbx -1x-7
= Yoo + 12 R4 — 16 = 422 + 49
Expand Expand and simplify «Here is an identity:
5x(4x - 9) 7x(®x + 8) + 6x(8x + 4) a(8x + 20) = 56x + 5b
X x x
N X
52¢ (Yo —Q> 32 (6 +8) + G (Exrl) Find a and b.
= 5o xoc + 5S¢ x-T = Frxbx+ %8 oo + ROa.
5 5“’?}‘@/ + 6o x 80 + b xG o+ Sb
- 0= -4 5 s 42t 5boc + 4?4 24 £ o=, 200140
= 90 =t + EOXC ga= 56 S Sk =140
a=- b=28%
' Expand 2 or more
Expand Expand Expand binomials
(x + 4)(x +4) (x-2)(x-3) (x +4)(x - 4)
A B _
rhGx bl L -Gox-AT+6 22+ Y-l
2
8o+ 16 r-Sx+ b x% -10b
Expand Expand Expand
(4x + 8)(Bx + 3) (3x2+3)5x%+7) (x + 8)(x + 8)(x + 7)

Yt Dxrtbrtdt 152+ 2t nSE 2 <1L+ Bﬁ@ﬂf*é’*)(’“a)
(xz ez +eH)(Ct ?)

2 > >
2 Fbor + 24 1S5+ S F 2x +| o3 R 6T (20 B
o5+ 232%+ (7 6x +H4E

Factorise a simple
Factorise Factorise Can 10x + 5 be factorised? Sxpressan
7x + 49 5x2 + 25x Ves s kot [0x
and & hove G HCE
?(gﬁ?) 5oc<ac+5> of 5.
iOx+5 = 6—(23:-’:’\)
A rectangle has an area of Fully factorise
15x + 5. By fully factorising, 4(x+4)+4x + 16
give possible dimensions of S oTe
the rectangle. Ga+i) + g(x+it)
5 a”(i 33’-“’%\ (44—%) (1+H>
8w +q,)

Page 6
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Factorise a
quadratic
expression

1 do, you do
example

Solve a quadratic
by factorising

1 do, you do
example

Substitute into
expressions/formula

I do, you do
example

Page 7

[N

To factorise, you want 2 numbers that multiply
together to give ac but add together to give b.

ac =

Rewrite the problem with b separated into

Factorise ¥ 3 3C2+ 6i:+ L*'x S 8

Must be the same

each half
SENE = R@‘ 2)

Fully
factorise

. Fapggflsg e
1324 10x & 8,

of

= :\O
Sxg-= Z‘ﬁ' b &
4xb “+b

4x and éx:

C(S:ﬁd—LO (cc +2 7

Solve the following quadratic by

s

factorising:
x2-10x+25=0

The quadratic is in the form ax2+ bx + ¢

To factorise a quadratic, think of 2 numbers
that multiply to give ac and add to give b:

ac =

Factorise

each side of

the green
line

1x26=25 b=-10

S -5 ord -5 Split bin the
| N quadratic into these
2 numbers

x2 -5 -Ex+25:=0
x(x—S)“‘ 5(&(‘5 :O

& Common bracket

(-5) (c-5)=0

If the product of the 2 brackets is O, it
means 1 or both must equal O too:

2-5=0 Poc=S L-5=0 Px=5

If a=-8and b =4, find the value of

Substitution in Maths is the act of replacing

7a+2b

a letter with a number.

Fa + Lb
When a letter
and number Pzl b
are together, g
you multiply i
them

Fx-8 +Qx'F
-56 + &
48

: YOU DO

Factorise
2x2 + 15x + 25

0c=ax25=50 b:)‘[‘g

53,0 5+1Q
Xa? + IOUCE.T"E’_OU’ZS—
Ao (pc+S) *5(i+5)

@ac +5>(9C’r5>

YOU DO

Solve the following quadratic by
factorising:
x2-9x+14=0
o=l b=-9 c=149
ac=lx4=1%  b=-9
So -2 and -2
x? 2o -Fx+14 =0
o (ae-2) -3 (€-2)=0
(xc-7) (e-2) =0
I_?:O ’DC—ZCO
_> ENE =2 ? xX= 2

Ifa=1andb = -4, find the value of
-3a + 4b

~3x| + Hx-F
-2 + b
-19

Copyright © Mr W's Lab Ltd 2025. All rights reserved.



Factorisc a

; : : quadratic
Factorise Factorise Factorise expression
152 +12x + 32 Jx2-5x-14 Ix2-7x+10
ac=1x22=32 b= JTZ al= [x—l‘f:}ftr b‘}g ac= [ xi0=l0 b* *7?
skl G+ 8 -Fx2 -2+2 ~dx-5 -2+
2 : . 2 i (
i i I s I
o (et + B(HE) clct?) “Axer) o (=) ~5 D
(c+8)(x+49) sx"’r)("f“rz) (E-5)(-2)
fescite Factorise Factorise Factorise
e x?-36 3x% + 16x + 16 12x2 + 14x + 4
Probbm ( 5
€?+Qx 36 ac=3x16-48 brll  aczipx7yE LIS
O.C:—-/K—36=—gé b_ro l+x17‘2 4 £x8 6+8
2 ”"’Eb - Box? #1220+ U+ b 129 + 6RHBL Y
XL I aafore) RS ge(ar) ~(x)
(x+6) (x-6) (gx‘bt")(JU_LQ (6 ocf—Q—)(ZsCH)
R Solve a quadratic
Solve the following Solve the following Solve the following by factorising
quadratic by factorising: quadratic by factorising: quadratic by factorising:
x>+10x+21=0 x?-3x-18=0 x?-9x+20=0
oc:= 21 b= 1O oc=-18  b=-3 oc=20  b=-9
i3+ 312120 ;cz_bgmzr—!gfo 2? —Goc -4 + 2070
9:(5Q+3>+:)CCC+?D>:6 CJZ(sC-é) + 3(9:'—6)'0 :C(:r—S)—%G;:—g)sO
@+?ch+g>:o (364»3)(*’6):0 (m-q)@c—@:o
or3=0  x+320 x+3=0 X670 xe4=0 x-5:0
x=-F ﬂ:-’-"g jQ:-—'s cC:é CC'"-CF Oc=§
Solve the following Solve the following Solve the following
quadratic by factorising: quaderatic by factorising: quadratic by factorising:
x°-64=0 2x?-13x+15=0 10x? +23x+12=0
ac=-bY b=0 ac=30 b=-13 ac=120 b=2%
€2+ B -Boc-64=0 Zx?-100—3+15=C 109¢? + 1Sae + §ac+ 1220
x(x+8) -8(+8)70 2a(x-5) -3(xx-5)=C Sx(200+7) « ¥ (2x+3)=0
(oc-8> (c +8)=0 (2o -29(x-5) =0 (Sxc+4)(2oc + 2050
*-8=0 L4820 20-820 oc—cs:':so gx+4=0 Z;C;Efg
G S 223 »oe=lS T S:Oucfj’.g =S
' Substitute into
If n=4,findthe value of  Ifn=2,findthe valueof  Ifa=2andb =6, find the cepressivnsfcadls
4n 8n+2 value of
-4a + 4b

T b BFx2+2 “Ux2+U4xb
: |y = b+ & 3. Ay
:fg = ,6

If a = -9, find the value of A ="(a + b)h Iff(x) =-7x + 4,

a?-3 lfa=2,b=5andh=5, calculate f(5)

Z find A to 1dp. - e o+
C—OO 5 ]/ax(&+5)&5 ?Kb L}“
:8"'3 __‘/.2)(,:?‘1,(5_ ="35+(‘Yr'

=38 = V2 x35=174.5 = -8

Copyright © Mr W's Lab Ltd 2025. All rights reserved. Page 8




Form expressions
I think of a number (n), | add 6 and then

and equations | think of a number (n), | subtract 3 and then
I do, you do multiply it by 6. Write an expression, in terms  multiply it by 3. Write an expression, in terms
example of n, to represent my number. of n, to represent my number.
Statements like these always provide
¢ atways prov [ Hhwk of o numbe” N

order that we need to preserve when
n+b

considering BIDMAS. | odd b

@ | ik of & numbec N | mul‘h‘pll:) k)n 3 3(n+b>
@) 1 svbtract 3 n-3
@ moliely by 6 £(n-3)
!
(n - 3)is placed in brackets to

ensure the subtraction happens
before the multiplication.

Page 9 Copyright © Mr W's Lab Ltd 2025. All rights reserved.



Ashton is 5 years older
than Liam. If Ashton is y
years old, how old is Liam?

B’b

Steve is y years old.
Matt is 2 years older than
Steve.

Sue is 6 years younger than
Steve. Find the sum of their

ages.
y +(y +2(>; +-C:j—6)= Sj—l'f’

| think of a number (n), |
multiply it by 3 and add 2.
Write an expression, in
terms of n, to represent my
number.

3n + 72

I think of a number (n), |

multiply it by 9 and then
add 7. If the answer is my
original number subtract

17. What is my number?

An+ 3 =,,.:;?
3=

Sngn;_zq
n=~3

Copyright © Mr W's Lab Ltd 2025. All rights reserved.

I think of a number (n), |
add 2 and then divide it by
4. Write an expression, in
terms of n, to represent my
number.

<n+2>

Lf
or (n+2)
fx=n+6,y=n-8andz
= 3n + 4, write a formula for
the perimeter, P, in terms of
n.

x/ T2

o TN
(e 928 ()
=s5n+2

Form expressions
and equations
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