1.2 Muttiplying and dividing integers

>

Summary checklist

]l can write an integer as 8 product of prime numbers,
"1 kean find the HCF and LOM of two integers by first writing sach one
as a product of prime numbers.

> 1.2 Multiplying and
dividing integers

it sction yoo
= multiply and divide integers, in particular when both are
negative
understand that bracksts, indicas and operations follow a
particular order.

Yoou can add and sebiruct any two miegers.

For example:

T+-4==7 —Z+-d= -2-d=—6 —4=1
Yo can also multiply and divide a negative mteger by & positive one.
For example:

Pu—b==]8 -H¥3I=~|8

In this section you will i : ply or divide any two
integers. You will use mumber patterns to do this




1 integars

Worked example 1.2

A seqpuence 15 @ sei of
numbers oF expressions
mide and written

il ordes, according

Copy the sequ

g subtracted decres
== by 2 ench time,

Here is the start of a saquence of multiplications.

=Ixdm=12

—3x3=

—Ix2=

a  Copy the sequence and write six mone terms, Use a pattern to fill in the answars,
b Deseribe the patterns in the sequence.




1.2 Muttiplying and dividing integers

€ Here i the start of anothar sequence of multiplications,
5xdw
Sxli=
Sx2=
Copy the sequence and write six mor terms.
Dascribe any pattems in the saquence,
In the sequences in a and c, you have some products of twa negative integars.
What can yeu say about the product of twe negative integers?
Make up a sequence of your own like the ones inaand ¢
Sharungurlnmar: 15 parts d and & with a partrer. Are your partniars sequences
cormect?

Work out these multiplications

a §x=I b Fud
Work gul these muluplcations

a —hx-4 b -Tx-T7

Corpy anad complete this multiphcation tble.

T O -
4

-3 ]
ENES

Work ouwt
a  (d+5)u-d b (-3+-%-b
e —dx(5-5 d —ax(=I--T) P:Jt“'er.alcj!at-on
Round these numbers to the nearest whole number to estimate TSR i
thie dnsiwer
a 3I9x-68 b —11.2x2.95
c  (—hl)P d (—4.8RY
a  Pul thess mulizplcations inte groups based on the answers.
Ix-4 —fx-2 12x1
—4x-3 25— —12%-]

Finad ome mavre praduct (o put in each group




1 intogars

8  These are multiphication pyramicds
b

L

nm,
Copy and complete the multiplicition pyramids
"1 % &  Draw g multiplication pyramid like those in Question £, with
the integers =2, 3 and -3 in the bottom row, in that order
Complete your pryramid.
o~ Y
It you change the order
of the battom numbers,
the number at the top of the |/
. pyramid & the sama.

b Is Zara correct? Test her idea by changing the order of the
nurbers in the bollom now of yous pyramsid,
10 Find the missing numbers in these multiplications.
a -3x b -5% =45
e [ |x-t=X d [ ]x-10=80

1 A mull‘iplll:.qh'nn can be written 2« a divisiaon, A conjecture is
Far example, 5+ 8 =40 can be witten as 40+ 8=5 or 40=5-8 a possible value
ct = based on what
a  Hereisa multiplication: -4 &=-24 you knaw
Wirita it as a division in two different ways.
b Write s multiplication of a posiifve integer and a
negative integer,
Then write it as a division in two different ways.
Here is @ multiplication: =7 =2 =14
Writa it as a division in two different ways.
Write a multiplication of twe negative integers.
Then write it as 4 division in teo different ways




1.2 Muttiplying and dividing integers

Can you make a conjacture about the answer when
you divide an integer by a negative integer?

Test your conjecturna,

Compare your answer with a partner’s answers.
Have you made the same conjectunes?

Work out these divisions.

a 18==6 b =2R+-4
d —30--10 e d43-—6
g H0=-3 h 253

Hee e three multiplication pyramids.

Remember,
division is the
rverse af
multiplication so
che a5

Copy and complete cach pyramid, you work down

Work 0wl the pyrarnid

a  (In—g)+=1 [2=20)=-3

€ (=3+15)=— ={2%—4)

Find the value of x,

a x+-4=§ re=3==15

(- lo+x==1 =13+x=13

Round fhese numbers 12 the nearest whole number to estimate

the snswer.

a —875:28 b I8.1+-59

€ —2B2=-38 d —352:-469

Round these numbers 1o the nearest 1 Lo estomate the answer.,

a —4Bx-29 b —1B.]1 %615

e =Tl4=-118 d  -994-19

Summary checklist

| I can multiply two negative integers.
| I ean divide any integer by a negative integer,
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> 1.3 Square roots and cube roots

i this section you wl [ Wayeords- |
*  find the squares of positive and negative integers and their

corresponding Square roots

find the cubes of positive and negative integers and their

comaspanding cubs roots

Irarn to recognise natural numbers, integers and rational

numbers,

=35
This meas that the square mot of 25 s 5. This can be written as 25 = 5.
‘This is the only answer in the set of A The natural
Howeuer {(=5)l= =5x =5 =25 numbers are the
P : 5 . = enunting numbsars
'I:hli mt.l:’l!«llhil‘i the integer —5 is also n sguare root lel’ 25, and m:
Every positive integer has two square rois, one pesitive and
ane negative

5 ia the positive squeare root of 25 and -5 is the negative squan: rost.

M negative number his a square moot,

For exarmple, the inleger =15 has 16 square rool because (he sguation
5 has no solution

=125

This mans that the cube ot of 125 is 5. This can be writien as -'."JES =%
Yoou might think =5 is also a cubs oot of 125

However (=5 m =5y =fxefm =5 x =) Kain F5x=5

Sa¢-125=-5

Every number, positive or negative or zero, has only one cube root

Worked exampla 1.3
k!

ve cach equation




1.3 Square roots and cube roots

Answar

a R
Hons: x= 8o x
4 %4=54 and 30 v=4
e IWa'+6d=lthen x'=—4, Sox=i/-6d =4

Exercise 1.3

Solve these equations

a =10 =144

d =0 o4+9=0
Solve these egualions

a x'=1lé b x+I1=0
< d  x'+125=0
Ii=y

Use this fact to find

a 729

b Find the value of ¥4' 4_1' Show your working
The square of an integer i 100,
What can you say about the cube of the integer?
The integer 1521 =3"= |3
Use this fact ta
find 1521
solve the equation x7= 1521

a

b

a  How is =5 different from (=577

b What is the difference between —3 and (—3)7




1 integars

< 10 a
b

Shavw that 3 +4'= 5

Arc these staiements true or false?

Give 1 reison for your answer cuch Lime
I =3P AP =5

I =1IP=12 +(-5

i & 1 =&

Show your work Lo a pariner.

Do they find vour explanation clear?

lika a mathemati
Hera is an squation; ¥ +x=#&
i Show that x =2 is a solution of the equatian,
il Show that « = -3 Is a solution of the equation.
Here is another equation: 3 +.x=12
i Show that v =105 a solution of the aguation,
it Find a second salution to the equation,
Find two solutions to this equation; »* +x=20

‘What patterns can you see in the answers toa, b and 7
Find sorme more equations like this and write down the solutons.

Compare your answers with a partner's.

Copy and complete this table

i =1 | Fersl
7

F
1
2 13

What partern can you see iy your answers’

Add another row 1o see i the pattern is still the same.
Add three nows where x is a negative integer.

Is the pattern still the same if x is a negative mleger?
Compare your answers with 1 pariner's.




13

Any number thal can be written a8 a (raction is o
Examples are 7‘].
Here is u list of
s -1 -0
H
Write:
a  wll the miegers in the list
b all the natural numbers m the list
& allthe rational numbers in the list.
This Venn diagram shows the relationship
between natural numbers and intepers.
M stands for natural numbers and 1 for
nlEgers
a  Copy the Venn dingram
b Write each of these numbers in the
correct pan of the diagram.
1 -3 7 -1 o4 -mo 2
Add another crcie 1o your Yenn diagram Lo shiw
rational numbers,
Add these numbers o your Venn dingram,
1

063 o

am 10 a partner to check

Give your di

Summary check|

| can find and recognise square numbers and their two coresponding square roats,
| ean find and recognise positive and negative cube numbers and their cube roots,
| can recognise natural numbars, integers and rational numbers.

1.3 Square roots and cube roots

Integers and
fractions are
incheded in the
set of rational
numbers.

Remember, all
integers ane
Included in the
rational numbers.
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> 1.4 Indices
[ Keywords |

*  use positive and ero ndices to represent numbers and in
multiphication and division.

In this section vou will investigate numbers written a3 pawers
Look at these powers of 3

3

125

S0 F'=5x5x5=125 and ¥=5%5x5x F=613 and 50 on,

As you msove Lo the pight the numbers i the bottam row multiply by 5.
As you move to the left the numbers in the bottom row divide by 5,
325+ 5=625 625+5=125,125+5=25

If you continue 1o divide by 5, 23+ 5=3 50 $1=3

There is another number missing in the table. What is 5*7

Divade by 5 agun: =5 + 555+ 521

Sa§=1

If n is amy positive integer then o=

Worked example 1.4

v Lha 43

b Wark out
i
(TR

Answer




Exercise 1.4

1

2

Copy and complete this st of powers of 2.

[EEase > [ o [ = [ 222
[Mumbee] 1 [ 2 [ [ s

Copy and complete this list of powers of 3.

Look at this multiplication: 4= 16 =64

You an wiite all the numbers as powers of 2: 27 = 21=2F

& Write each of these multiplications as powers of 2.
i Bx4=32 i 16x=8=128
i 4=37=128 v 2x%128=258
v 14x3Z=512
Can you see a pattern in your answers? Make a
conjecture about multiplying powers of 2,
Test your conjectune on sorme mone multiplications of
wuruwn.

c  Make & conjecture about multiplying powers of 3.
Usa some examples to test your conjecture,

d  Generallse your results so far

Wirite the answers to these caleulations as powers of 6.

a  6xe b 66 e G 6 =h’
Wrile the answers (o these caleulations in index form,

a W= b 3¢ =20 c  18x1§ d x5
a =561 Lise this fact to find 3% and show your methad

b 5=15625 [Jse this fact to find 537 and show your method
Find the missing power.

=3 b @xg =g

d S —xiS=ali

"Generalising'
means using 3 sat
of results to come
up with a genaral
rule.
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8  Read what 5

4 iz equal 10 2% and &'
is el to 34

Is Sofla correet? Give a reason for your answer.
. A billion iz W00 million,

&  ong billion b 1000 billion
Write in index form
a PxMwl B ¥Fx¥x3
LEAEE S d 0= 10Ee 0
®*¥x3 Write (30 as o singhe power of 3
Write in index form
R
v (IR
coitive integer. Write in index form
(1 e
Can you generalise the results of pari ¢f

Think like a mathematician
12 Hare is a division: 32+4=8
You can write this using indices: 252 21=20
Write each of these divistons using mdices. All the nurmbers are powers of 2 or 3.
i Hded=b i Bls3=27 i 512e16=32
iv 729+9=81 v F+7=]
‘Wite some similar divisions using powers of 5,

Can you generalise your results from a and b?
Check with some powers of other positive integers.

Compare your results with a partners.

13 White the answers i these calculations in index form
a Y+ b 1010 e Is"+0¢
d "+ a2 f 2+2
14  Wrile the nnswers to these calculations in index form.
8 Ou¥ b .9 e P d §xs
e 1242 F oy g o'y




15 Read what Zara says.

I think that [ )" = (53]

)
a  IsZara correct? Give u reason for your answer
b Isasimilar result tree for other indices?
16 15=3x35
Use this fact to wrile as a product of prime faclors
a 15 b 15 e 15
17 a  Wiite 5 + 5 asa power of 5,
b Write5" + 5" a5 a power of §
c  Isit possible to write 5 + 5" as a power of 57

Summary checklist
U] lean use mdex notation for positive integers whers the index is & positive integer

orzaen.
I can muttiply and dividi numbers wiitten as powers of 2 positive integer.




Check your progress
1 a  Draw afactor tree for 3530
Wiite 35045 a product of prime factors.
Write 112 as a product of prime factors:
Find the HCF of 350 and 112
Find the LCM of 350 and 112,
Copy nnd complete this multipfication table,

4| %5} 7

=

b Ox-11=-99
€ d5eBmab {107 = 1000
Woark cul
a  dh+-5 =36+~
€ 10+(2-7) (1Z==18)+=3
Solve these eguations.
A =36 +16=0
c x'=§ x'+27=0
Woark out
a  Ji=5F - U6 + =64
Here is an expression: x' +x°
Findl the value of the expression when
a =3
Wirite as a singhe power of §
a ¥x§
(3 1
a  Write 4% a3 a power of 2.
b Write  as a power of 3,




