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= SPEED, DISTANCE AND TIME :

Y
REMEMBER i Speed, distance and time help us describe how far things travel, how fast they go and how: they take.
Check unts beore youstart. |
Commrt uniS|iF nacded; } (7 CONVERT BETWEEN MILLISECONDS, o (CONVERT BETWEEN HOURS, . SOLVE PROBLEMS WITH SOLVE PROBLEMS WITH TIME
‘Write the formula and rearrange it } 'SECONDS, MINUTES AND HOURS DAYS, MONTHS AND YEARS TABLES AND TIMETABLES AND THE CALENDAR
i needed. —
e BiCT Key facts Examples Examples
Tk oo  aile || 1 second = 1000 milliseconds (ms) 1 day = 24 hours A bus loaves every 20 mintes. ) What is the time 2 h 35 min
Sl ol s o o B o730 Jontoir
1 hour = 60 minutes Bus number 1M | 204 39 4% MIBk2 1y =gs
KEY VOCABULARY ysans2lmepne i 16:45 + 35 min = 17:20
= 12 months = 1 year Tme 0740 0820 0840 09.00
] How fast something = b) A film starts at 19:15 and
is traveling. @) 2500 ms = 255 G <) What time doss the 7h bus loave? iishes ot 21.45,
o How far something 2500 + 1000 = 2.5 )13 days, = T2Hhows 6 intervals x 20 minutes * 120 minutes How long is the film?
wavels. 07:40 + 2 hours = 09:40 2145 — 1915 = 2 hours 30 miten
b) 180 seconds = 3 minutes 3x24=72
o long somethin fow many buses leave between
time (B Enasensting 180 + 60 = 3 b) 5 wesks = 35 days M iy g | ©) How many days are there
tokes 07:40 and 10:007 )
Sl in February 2025

average speed 1ot distance + ©) 275 hours = 2 hours 45 minutes From 07:40 to 10:00 s 2 hours 20 minutes
b ) 18 months = 140 minutes

18=12+6

total time. 1 year 6 months

0.75 x 60 = 45 minutes

140 + 20 = 7 intervals > 8 busos
One thousandth

ilisacond ()
-2 of a second.

SOLVE PROBLEMS WITH
SPEED, DISTANCE AND TIME

A chart showing
scheduled times.

(6) CALCULATE TIME AND DISTANCE @

timetoble

@®  cALCULATE sPeED

Formula triangle. Formula triangle

The time between Exomples

elapsed time
a two events. / N D = distance N @) A runner runs at 8 kn/h for 2.5 hours
s Changing from one S = speed \ TS gl
conversion fotol istonce.

8«25 + 615
=209 =29k

unit to another.

[T

Examples

A graph showing how
distance-time Uiy )
distance changes.

Examples b) A coach travels 240 km,

y ] s 3 hors 1 60 o
e ) A cor rovels 120 kmin 2 hours. ) A et rvels ot 18 ki for 25 hours, P 2 o o 0 ke
= e Wt is s cvarage spesd? Howfor do they e e A
staticoory; Gt Speed = 120 + 2 = 60 km/h Distance = 18 x 2.5 = 45 km e
T o e 60+ 80075 h 45 )
Moing at the same £ A trcin travels 450 kmin 3 hours. ) A boat rvels 36 km ot 12 ko
et Tt tim = 375 h 3 45 min

speed.

Speed = 450 + 3 = 150 km/h How long does it take?

Time = 36 + 12 = 3 hours

Tip: Always include units (e.g. km/h). Tip: Break the problem into steps.

EXAM TIP

Read the question carofully
Identify what is known
and what you need to find.

CAN YOU REMEMBER?
What is 1 hour in seconds?

Tip: Check your units match.
KEY CONNECTIONS

+ Use spoed in Scionce (0.9, sposd

of sound, particle mtion).

+ Time in Geography (tme zones.

REAL LIFE LINKS
Journey times and distonces.

* How many grams in 1 kg?
« What is the speed formula?

+ Timatobles (buses, trins, fights).

oo e
S T L el v e - =,
and include units. mean? o e

2025 is not a leap year.
February has 28 days.

8 INTERPRET DISTANCE-TIME GRAPHS

Distance
gy

60

TR ]
Time (hours)

A-B: Stationery (distance stys the some).

B-C: Traveling ot constant speed.

€-D: Stationary ogoin.
Stocper fine = greater speed.

REVISION CHECKLIST
011 con convert between time urits.
0 1 con colelots speed, distonce ond time.
11 con solve problems with timetobios.
011 con read ond interpret graphe.
011 con drow distonce-time groph.
01 con exploin my reasoring,

YEAR 7 - SUMMER

CK 1

A\ common misTakes

X Converting time incorrectly
(09 225 hours = 2 h 25 min,
not 2 h 2 min 25 s).

iding the wrong way round
in the speed formula.

X Forgetting to convert urits
before calculating,

X Thinking steeper lines on a
distance-time graph mean
more time instead of greater

speed.

X Assuming all months have the
same number of days.

@ cHecK 1!

1 Convert 3600 saconds into hours:
Convert 3 days into hours.
A cor travels 150 km in 2.5 hours.
What is its average speed?

4 Atroin travels ot 90 kv for
2 hours. How far does.

travel?

5 Abus leaves every 30 minutes.
First bus leaves at 0B:10.
What time does the Sth bus leave?

How long is 17:45 to 21:302

On a distance-time graph, which
Saction shows constant speed?

8  Draw a distance-time graph for @
car travelling at 40 k/h for 3 hours.

AT
NEXT STEPS
by

i
et
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REMEMBER

T v 7 g iprion

its place.

Piahtders () bopariin

ety i b e

o e

Not all square roots are

|
J

KEY VOCABULARY

Any of the symbols
0 to 9 used to
write numbers.

digit

The value of a digit
because of its
position in a number.

place value

A zero used to show
that a place has
no value.

placeholder

A whole number that
can be positive,
negative or zero.

A number that has
@ decimal point and
decimal places.

To change @ number

€0 a simpler,

estimated value.

A number made by
iplying 10 by

itself, e.g. 10, 100,

1000, 10 000 ...

round

power of 10

Writing @ number as
@ x 10" where
1za<t0

standard form

(9] ROUND TO DECIMAL PLACES

Look at the next digit.

5 or more - round up.
Less than 5 - round down
Exomples

Todp
2346 > 23
2851 > 99
00726 - 01

To2dp.
2346 > 2.35
0851 > 9.85
0726 > 007

iy GCSE EXAM TIP
T i it

First. 1 helps you avoid
most mistokes!

~

-

PLACE VALUE, ORDERING AND ROUNDING =

Being able to read, write, compare and round numbers helps us work with numbers

(1) WRITE INTEGERS IN NUMERALS AND WORDS

Use @ place value chart to help.

in everyday life and in more complex maths.

(2) INTERVALS ON A NUMBER LINE

To find the intarval, use:

and value - start valu

intarval
umber of intervels
5027 = five thousand and twenty-saven Example
Find the intarval on the number line.
Examples
3045 = three thousand and forty-five sttt
° 500
72809 = seventy-two thousand,
eight hundred and nine L [ N
s

304 070 = three hundred and four
thousand and seventy

Remember: Write lorge numbers in
groups of three from right to loft.

(5) DECIMALS ON A NUMBER LINE

Label the intervals, then plot the decimls

o o2 o4 o6 os 1
i
[o1s] [03s) 074

[esampie |

P 025, 0.6 and 03 on the b .

Or 22 © 1
[o2s [oe] [os

POWERS OF 10
Pawars of 10 gat 10 times bigger

eoch time.
001 01 1 10 100 1000 10000
W,
X106 10 X106 10 x10 10 x10

Exomptes |

10% = 100 10% = 1000  10* = 10 000

10 -01  107-001 107 - 0001

CAN YOU REMEMBER?
What is the difference between
rounding to 2 decimol places and
rounding to the neorest whole?

%4

Now label the number fine.
© 100 200 300 400 500

(6) COMPARE AND ORDER DECIMALS
Compare from laft to right.
Examples |

@123 (] 13 b 045 ] 005

) Order from smllest to larges.

07,007, 0,007, 07, 0,007

| 0007. 0007, 0.0, 07

(3) COMPARE AND ORDER INTEGERS

On a number line, numbers further
to the right are greater.

[Bxompie |

E——————
@a-50 -2 w30
900 -4 a0

Order from smollest to largest.

-2 -1

-4 -5

-6, 2, -9. 0

(7) ROUND TO POWERS OF 10

Look at the digit to the right.
5 or more - round up

Less than 5 = round down
Examples

) Round 3 426 to the necrest 100.

3426 > 3400 (i tess then )

) Round 8 764 to the nearest 1000,

8764 5 9000 (75 or more)

) Round 54 821 to the neorest 10 000.
54821 5 50000 (4 i fss thn 5

(@) PLACE VALUE FOR DECIMALS

Each diit has o volue dopending on it ploce.

3.467 = 3 ones, 4 tenths, 6 hundredths
7 thousandths

=]
907 = 7 tnths
£) 1205 = 1 ten, 2 s, et  hrchrecte

) 4908 = 4 ones, 9 tenth, O hunchscth,
8 thousandthe

(8) ROUND TO THE NEAREST INTEGER
Look at the first decimal place.

5 or mre - round up.
Loz than 5 - round down

Examples
93253
b 35 a4
o 749 > 7

@75 > 8

1) NUMBERS > 1IN STANDARD FORM @ (12 NEGATIVE POWERS 0F 10 @ (131 NUMBERS BETWEEN 0 AND 1

Standard form: a x 10"
where 12 a < 10 and n is an integer.
Examples.

@) 56000 = 56 x 10%

) 3200000 = 32 x 100

o 475 = 475 x 10

KEY CONNECTIONS

 Ploce vk s used n evry e
of mth,

 Rounding s usoful in rec-ife
and asimations.

*

REAL LIFE LINKS
- Measuramants
- Popuiations

Negative powers give decimals.

(Exomples ]

@ 107" =01
b 1072 = 001
9 107 = 0001

@ 36 x 1072 = 0.036

IN STANDARD FORM @

Standord form: ax 107
whore 1% @ < 10 andn it negative.
Examples

@ 00032 = 32 x 107

b 056 = 56 x 107

© 000078 = 7.8 x 1074

REVISION CHECKLIST

(11 con rece and write nteges.

) 1 can compare and order integers and decimols.

11 con round to powers of 10 ond decimo ploces.
con write numbers n standard form.

YEAR 7 - AUTUMN BLOCK 4

A\ common misTakes

jts one by one

groups.

X Forgetting the value of
placeholders.

X Counting the number of
marks, not the intervals on
@ number line.

X Thinking the bigger
number s always positive.

X Rounding up when the
digit is less than 5.

X Rounding all digits.

Thinking all square roots
are whole numbers.

@ CHeCK IT!
1 Write 6 025 in words.
2 Find the intervel on @ number
line from 200 o 800 with
6 equal intervals
201
4 What is the value of the 8
in 38627
5 Write 06, 0.54 and 0.50:
order from smallest to largest.
6 Round 4 728 to the
nearest 100.
7 Round 3:146 to 2 decimol places.
8 Write 45000 in standard form.
5 Write 0.003:
10 Simplify V50.

3 Write < or >

standard form.

NEXT STEPS
You wil use these skills in algebra,
ratio, statistics, geomatry.

ond real-iife problems.

@
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REMEMBER

Line up your digits carefully.
+ Use placeholders (0) when needsd.

+ Check your answers using inverse

1 operations.

KEY VOCABULARY

add

subtract

multiply

divide

integer

decimal

place value

exchange

operation

iy 6ese Bxam TP

Show your working cleorly
Line up digits ond check

Combine two or more
fumbers to find the total

Find the difference
between two numbers.

Add @ number to itself

a given number of times

Share a number into

equal groups.

A whole number that
can be positive,
negative or zero.

A number that has
a decimal point and
decimal places.

The value of a digit
because of its
position in a number.

Swap a group of ten
for one in the next
place value.

A mathematical action:
addition, subtra

multiplication or division.

The opposite operation
used to check answers

(eg. + o - x & )

/

your answer

B
I
I
I
I
I
| g
| (1) ADD AND SUBTRACT INTEGERS

Use calumn mathods

Addtion
™ H T o
2347

5 6 8
ol1(s

Subtraction
™[ W[ T [0
AERIE

-l1l7lale
453 5

Remember to exchange when nesded
(5) MuLTIPLY INTEGERS

Use column multy

3]

6

8

8 (3268
5 Gn
8

.,
alww
®n o
olo of=n

Remember to carry digits.

9) DIVIDE By A DECIMAL @

Move the dacimal point to
make the divisor @ whole number.

Move the decimal the same
number of places in the dividend.

36.4

+0.4 =91
[ e
) « 10

CAN YOU REMEMBER?
What is the inverse of addition?
What order do we do operations
in? Why is it important?

FOUR OPERATIONS <

The four operations are the building blocks of maths.

(2 ADD AND SUBTRACT DECIMALS

Line up the decimal points.
Use zoros as placeholders.

Aditon

Subtraction
7 6
-lals]|.|3
5(3]. 2

Add or subtract as normal,

(6 DIVIDE INTEGERS

Use short division.

1 2 3 Quotiont
Divisor — 4[4 9 2
©4 .0 0 « Dividend
92
-80
12

Check: 123 x 4 + 12 = 492

40) ORDER OF OPERATIONS
Complate sparctions in this order.

a0

Indices (powers and roots)

Brackets ()

Multiply or divide (let to right)

s wN -

Add or subtract (loft to right)

(3) i 2 owe 10, 10, 100

Moving the digits left or right

e

<10 a2xi0 423
«100 | 423x100 | 423
1000 4.23x1000 | 4230
s10 | 4zmet0 | 423
£100 | a23+100 | 423
+1000 | 423041000 | 4.23

Right for x (bigger) Left for + (smoler)

7) MULTIPLY DECIMALS

Multiply as integers first
Than use the total number of

docimal places.

2.4 5
RIS
T8
e =5

2+ 1 = 3 decimal places

Ignore the decimal points first!

Example
3+4x22-6+3
-3+4x4-6+3
=34+16-6+3
3+ 16 -2

© -2

-7

Always follow the order!

KEY CONNECTIONS.
- Thesa skills are used in
evry orea of maths.
 Place volua helps in oll

the operations.

o

*

REAL LIFE LINKS
- Money and shopping
- Time and timetables
- Cooking ond measurements.
+ Bukding an design

Fluency with these skills helps us solve problems with confidence.

4 muLTIPLY BY 01 AND 001 @

This is the same as di

x01]
3.46 x 0.1 = 0346
==

1 place to the left
001
3.46 x 0.01 = 0.0346
——

2 places to the left
Add zeros if necded as placeholders.

(8) DIVIDE DECIMALS BY INTEGERS

Divide as integers.
Add the decimal point
in the answer.

54.6
+ 6 =914
54.6
54
0.6
-0.6
o
Check: 9.1 x 6 = 54.6

REVISION CHECKLIST
11 con add and subtract integers and decimels.
11 can maltiply ond divide intogers and decimls.
01 con use the correct order of oparations

11 can sclve probloms in context

YEAR 7 - AUTUMN BLOCK 5

A\ common misTaes

| X Misaligning digits or
decimal points.

X Forgetting to exchange
when needed.

X Ignoring placeholders (0).

X Moving the decimal the
wrong way.

X Forgetting to include
the decimal point in
the answer.

Not checking answers
using inverse operations.

X Using the wrong order

of operations.

@ cCHECk IT!

Work out 5 672 + 2 849,

Work out 7.45 — 2.37.

Work out 34.7 x 10.

Work out 6.8 x 0.1.

Work out 476 x 23.

Work out 6 384 = 8.

Work out 3.6 x 2.4

Work out 45.6 + 6.

@ NN

Work out 85.8 = 0.3.

10 Workout72 -4 x 3 +18 + 6,

NEXT STEPS
You il use thasa skills i rati,
clgebro, geometry, statistics
and real-fife problems.
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REMEMBER

Positive numbers are greater
than zero.

Negative numbers are less

than zero.

+ Zero is neither po:
nor negati

= Numbers to the left on @ number

KEY VOCABULARY

A number vith a positive
or negative sign.

dirocted numbor.

A rumber greater

ositivs rumber
L than zero.

A rumber less

negative number
than zero.

A whole number that

intogor can be positive,
negative or zero.
e Neither positive
nor negative.
increating Getting bigger
decroasing Getting smaller.
Two numbors the
zame distance from
opposite

zero but on opposit
sides (0.9, 3 and —3).

The distance of o
number from zero
(eg. |-4] = 4)

absolute vohue

Arranging numbers
from smallest to
et largest (or largest

to smallest).

Y GCSE EXAM TIP
I

© On & number fine, the further
right @ number is, the greater
its value.

|
[ e
i e

CAN YOU REMEMBER?
+ What is an opposite number?
+ How do you know if a number
is positive or negative?
- S Sl Y

= DIRECTED NUMBER :

They help us describe position, temperature, money, and change.

1/ DIRECTED NUMBERS AND NUMBER LINES 2

A number line shows positive and
negative numbors

Compare two numbers.

3 as

s o 1 2

are o the let.
of sero

.

Examplos of raal-ife contexts:
« Tomperature (*C)
« Height above or below sea level (m)

COMPARE AND ORDER DIRECTED NUMBERS

! E=
ol ]| | orier fom bt o gt
Sl | 42 03

Ordar from largest to smallest

cted numbers can be positive or negative.

3) CALCULATIONS THAT CROSS 76RO

When a colculation crosses zero
the sign changes.

4-7=

Moving loft mkes the rumber smoller
(nagotive)

5 2+5=3

es 5 -2, 0, -3, 1
+ Bark bolance (credit or dbt)
+ Ghange in volua (goin or loss) Lorgest St
[(s o -2 -3 ]
(5) ADD DIRECTED NUMBERS 6 SUBTRACT DIRECTED NUMBERS 70 MULTIPLY AND DIVIDE

Same signs: add and keep the sign.
av6=10
“34(-5) = -8

Diffarant signe: subtract and keap.
the sign of the biggor number.
o Examplos:

P g 7-5=74(5 =2

6+(-2) =4

9 USE A CALCULATOR WITH DIRECTED NUMBERS

Aluays onter the sign of the rumber
Exomples Coteiotor e

7+ (=3 = 10 - Use brackets when needed.
8-12--4 + Check that the sign you entered
Si5i3a -8 & comrect.

+ Alwoys chock your antwar using

)4

7% (-2)

o

1

KEY CONNECTIONS
 Diroctod rumbors are used in
+ Thay halp us tabve reokife

poaiiiiome. oy

Remember: subtracting & numbor
is the some as adding its opposite

[e-b=asn

3oy =34a=7
“2-6=-2+(-6) = -8
S5 m-se3 -2

REAL LIFE LINKS
- Tomperature above below zoro.
- Money in credt or dobt.
« Floors above and below

DIRECTED NUMBERS

Exomples:
Hxa--2 (3= -2
5x(-2)= -0 (-8):(-4) =2

QUICK REFERENCE: SIGNS.

Operation Same signs Diferant signs
Toke ava. keop sign

A + of biggar rumbar

Subtrocton - Add the opposi

Multplcotion + =

Diision + =

(4) DIRECTED NUMBER AND ZERO PAIRS

Numbers can be opposite pairs.

ep3ead-3 Sed-5 Oamd0

A mumber and it opposite
odd together to meke zoro.

—7+7-0| [0+0-0

The absolute velue s the distance

Oppoite numbers are the zamo.

distonce from zero.

8 ORER 0F OPERATIONS WiTH
DRECTED uMBERS

Use BIDMAS.
B Brockots () 110

1 ndices (powers and roots)
D o
A Add or subtract (lft to right)
[ simplity

e or mltiply (ift to right)

24 (-Dxa-(-0) =2
2+ (-12) - (-3)
2-12+3

-10 + 3= -7

REVISION CHECKLIST
3 1 com reod and positon directed rumbors on @ number lne.
5] 1 <an compare and ordor drected mumbers

0 1 com add. subtract, mutty

iy anl divide directod rumbors.

] 1 cam uso BIOMAS with diracted numbars.

YEAR 7 - SPRING BLOCK 3

A\ common misTakes

X

X

©® N0 w s

Thinking -5 is greater
than -2,

Forgetting zero when
counting through.

Counting the wrong way
with negative numbers.

Getting the signs wrong
when adding or subtracting.

Thinking the absolute value
of ~7is 7.

Not using brackets in
caleulations.

Forgetting the rules for
multiplying/dividing
positive and negative
numbers.

Entering signs incorrectly
in a caleulator.

@ CHeck IT!

Weite S loss than 3.

Write 4 more than 2.

Order ~3,1,-5,0, 2 from smlest
to largest.
Work out: =6 +9
Work out: 7 = (~4)

(=3) x (-5)

-8+ 2

1-91

Which of these is closest to zero?
~Tor -2

Work out: 2 + (=3) x 4 - (=6)

Work out
Work out
Work out

NEXT STEPS

You will use the

skils i olgebro,
ratio, grophs, equations and
froblam solving.
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REMEMBER

A variable is a letter that

Algebra uses letters to represent numbers.

represents @ number. This helps us to generalise, solve problems and find rules.

An expression has numbers,
letters and operations.

(2) 1-STEP FUNCTION MACHINES (ALGEBRA) (3] FIND A FUNCTION (ONE STEP)
Substitution means replacing

Use a letter for the input and output. Find the rule for the function.

oput 2 5 8

.5 output

(e

loww| 7 [0

A letter used to

ey SEF EE Complete the table. Completa the tabl.
The output is clways 5 more
(05 b5 ) _—— Pitlisohiy
— IR
A mathamatica sttement | Rule: + 5
Xpression it rumbers, lottars and owpt 3 | 6 | 9 | 15
apartions (e, 3a + 2). Function machine:
o Finc the nput. when the output I 21, Fiod the input when the output s 20, ‘ - —
R o ., WP
. (e in 30 + 2, the oot | x3 o | (et J— 5 | 20 |
e safhe T e
e [ = Example:
cooffient | of a varlable (eg.in @+3=7) (20515 et QOENOLIEN Slouau
4, the coafficiont is 4).
s Replace a verible with (5) 2-STEP FUNCTION MACHIES (WUMBER)  (6) 2-STEP FUNCTION MACHINES (ALGEBRA)  (7) FIND A FUNCTION (TWO STEP)
a number
. JUES i the ke fo the function.
e | |- || BB
ey EEE = = s | s
(o5 2043 =10 Complete the tble. Complte the tabl. N . | o |
A o that gives —— B
—— B = KR EEER - RN RN .
any input. owp | 5 | 7 [ n | v oumt| -4 2 | n | o the input, then add 4.
3 The rumber you Rule: x 2 then + 4
Gz oY olauccion: Find the input when the output is 25. Find the input when the output is 23,
Function machine
output The result of  function. \lpnt } ) +3 —f 25 mem [ e -\\23 - ——
L - J | ()
=0 L/ l_jj e
e "
& B 0 )
¢ Exampler
@s-3:22) @e2-m @ara-m @ +3-9

Input 6 = (6x2) +4 =16

* GCSE EXAM TIP

Underline the variable you

KEY CONNECTIONS REAL LIFE LINKS
 Vorices are usod in o oo Formuos i scionce (o dstonce = spoad x ime).

&

i are substitutios Wht does substtute” mecr? of maths. Fioance (o5, totol cost = pric = cuenty).
Write each step clearly. A oottt e ot + Functions ik t grophe. + Computer programs use functions
Check your answer for @ function machine? and ecutions.

Substitute the volue into th

= ALGEBRAIC NOTATION AND SUBSTITUTION <

4) SUBSTITUTION (ONE STEP)

Substitute the value into the expression.

a=4  in 3a+2

3a+2 = 3x4+2

12+2

=14

in 5b-7

@
&
'
]
"

5x(-2) -7

-10 -7

8 SUBSTITUTION (TWO STEP)

pression.

m=3 in 4m-5

4m-5 = 4x3-5
=47

n=-6 in 2+7

2 +7 = 2x(-6)+7
= 1247
= -5

REVISION CHECKLIST
(11 con use -step functon machines

11 can use 2-step function mchines.

11 con find the rule for a function.

11 con substitto values into expressions.
31 con work safoly wth negatives nd brockets.

YEAR 7 - AUTUMN BLOCK 2

A COMMON MISTAKES

X Forgetting to multiply the
coefficient by the variable
(eg.3a »a+a+a)

Writing 5x as x5.
Thinking £ and £ are the same.

Forgetting to use brackets when
substituting negative numbers.

X Adding or subtracting the
numbers before substituting.
X Forgetting the operation
in the function machine.
X Not checking answers
where possible.
X Confusing a term and a
coefficient.
@ CHECK IT!
1 KneSfndined
¥ x = -2, find 4x - 3

Find the output when the
input is 6 for: x 3, then = 2

4 Find the input when the output
519 for: + 2, then + 7

the rule for the function.

L= I I
lowpa] s | o [ 1

6 Ky= -4 find2y+1

7 KWa=3 find(a+2) x4

8 Find the rule for the function.

9 I b= o6 find3b -8
9 I b= -5 find3b -8

=2 find (c-3)x5

?

NEXT STEPS
You will use these skils
in equations, graphs and
more complex algebra.
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REMEMBER
Ko S e

* Follow the order of operations.

* Use inverse operati

to solve equations.

4 * Check your answers. )

KEY VOCABULARY

A collaction of numbars,

S variables and operations.

A part of an expression

torm

soparated by + or
L Torms with the same

variablo(=) and power(s)
s The number in front

of a variable.

A lotter used to
variable pk,

roprosent a number.

To make an expression
simplif

il shortor or easier.

To remove brackets by
expond

multiplying out.

To write an expression
factorise i

as a product of factors.

A statement showing
oquation two expressions aro.

equal.

The opposite operation
inverse wsad to undo an

oper

(9) ORDER OF OPERATIONS
Remember BIDMAS.

B | brodes ) 110

)
([0 ety o |

|

A | Add or subtract (et o right)

[ s | simpiey

EXAM TIP

Undarline tha key parts
in the question

Show all your working
and chack your answer. h

= EXPRESSIONS AND EQUATIONS <

Algebra uses letters to represent numbers and solve problems.

1 COLLECT LIKE TERMS.
Combine like terms.
Exomples.
@ 3x + 2x + 5x = 10x
b) 4y - 7y = -3y
<) 6a + 3b+2a-b

= (6a + 2a) + (3b - b)

- 8a + 2b

Tie: Only odd or subtract terms.
with the same veriable and power.

(5)  EXPAND DOUBLE BRACKETS

Use FOIL to expand.
=)
@x - Nex s 4

Ao L

2xxx + 2xx4 — 1xx - 1x4

2%+ 8x — x - 4

2% 4 Tx - 4

Tip: Write each multiplication
step to avoid mistakes.

0

We simplify expressions and solve equations.

2 ADD AND SUBTRACT

Add or subtract numbers and

variables,
Exomples
@ Bx + 3 - 2x + 7

Gx -2+ 3+ 7)

3x + 10

b) 8 -3y +2y -5

(=3y + 2y) + (8 - 5)

-y +3

Tip: Regroup to make it casier.

6 FACTORISE SINGLE BRACKETS

Take out the highast common
factor (HCF).

Examples.
@) 6x + 9 = 3(2x + 3)
b) 8y - 12 = 42y - 3)

©) 15a + 20b = 5(3a + 4b)

Tip: Check the terms inside
the brackets are correct.

SOLVE ONE-STEP EQUATIONS

3)  MULTIPLY A SINGLE TERM

Multiply @ number by each term
fo the brackets.

Exomples.
@ 3(x + 4) = 3x + 12

N AA

b) ~2(5y - 3) = ~10y + 6
A

Tip: Multiply every term
inside the brackets.

7) SIMPLIFY COMPLEX EXPRESSIONS
Use the rules you know.
Exomplos
@ 2(x + 5) - 3x
= 2x + 10 - 3x
= -x+10
b) (4y - 2)(y + 1)
a4yt v ay -2y -2
= ayr v 2y -2

Tip: Work step by step.

4 MULTIPLY TWO BRACKETS

Multiply cach torm in the first
bracket by cach term in the second.
Example

(x + 2)(x + 3)

e

= xxx + xx3 + 2xx + 2x3

24 3x 4 2x + 6

5%+ 6

Tip: Uso FOIL (First, Outer,

Inner, Last)

8 SUBSTITUTE INTO EXPRESSIONS

Replace the variable with
a number.

Exomples

@ 2x + 5, when x = 4
=24)+5=8+5=13
2

b) 3y? - 2y, when y
- 3¢-27 - 2-2)
s34 -2 416

Tip: Substitute carefuly.
Respect the order of operations.

QUICK REFERENCE: RULES

f— Undo the operation.
3 2x(s -1 -4 Eomples (Caxsle esrom)
=3+2x4-16 a x+7 =15 b) x-6=-2 88 LA b
“3.8-1 i= 15478 x=-2+6-4 atb + <) = ab+ac
e okacn s a(brs¥ergm bkeiac

= x=2+3=7 x = 9x5=45 e "

Tip: Always follow BIDMAS.

CAN YOU REMEMBER?
- What is o vorioble?

- What doas “substiuta” maan?
- How dlo you expend brathats?
- What docs BIOMAS mean?

Tie Do the imerse opertion o iclte the voricble.

o

KEY CONNECTIONS

- Aigebra  ued in many erecs
of maths and real e

- 1 halps 1m stvn eqpctions
ond goneraise potterns

(-a) x(-b) = ~ab

REAL LIFE LINKS
* - Gt G - aparae)
+ Sciance formdon)

- Shopping (iscounts)
+ Geometry (perimeter, arec)

“a = ta  (movea ocrom)
a-beb-a (rot commutotive)
(istributive)
x0=0

REVISION CHECKLIST
01 can collect ke torms.

)1 can axpond and fockarsa expressions.
01 con kit vokies it anprensions.
1 com soive sna-stop squotions.

)1 can wee BIOAS cormecty

YEAR 7 - AUTUMN BLOCK 3

A\ common misTAKES

X Combining unlike terms
(e.g. 2x + 3x?).

X Forgetting to change signs
when removing brackets

X Not multiplying every
term in each bracket.

X Writing 2x instead of x*
when multiplying x x x.

X Incorrectly using order
of operations.

X Not checking answers
by substituting volues.

X Forgetting negative x
negative = positive.

X Dropping brackets
too carly.

@ CHECK IT!

Simplify 5x + 3x - 2.

plify 7y — 2y + 9.
Expand 4(x + 3).
Expand (x + 2)(x + 5).
Factorise 9a + 12,
Factorise 15x - 20.
Solve 3x + 5 = 20.
Solve 5(x - 2) = 15

Solve 2x + 3 = x + 9.

o @ NO M A WN =

Solve 2x + 3 =

10 Solve 4(x + 1) - 7 = 13,

x+ 9

NEXT STEPS

@ You will use these skills
in solving equations,
inequalities and more
complex algebra.




