
CLASSX Realnumbers:-

EUCLIDSDivisionLemmaandAlgorithm

Euclid’sdivisionlemmatellsusaboutdivisibilityofintegers.Itstatesthatanypositive

integer“a’canbedividedbyanyotherpositiveinteger‘b’inasuchawaythatitleavesa

remainderr (wherer<b),Wemayrecognizethisastheusuallongdivisionprocess;

Euclid’sdivisionlemmaprovidesastepwiseproceduretocomputetheHCFofanytwo

+veintegerswhichisknownasEuclid’sdivisionalgorithm.

Euclid’sdivisionlemma:statesthat,foranytwopositiveintegerssayaandb,there

existstwouniquewholenumberssayqandr,suchthat

a=bq+r,where0≤r<b

Herea=Dividend,b=Divisor,q=Quotientandr=Reminder

Itcanbewrittenas

Dividend=(Divisor×Quotient)+Reminder

Note:ALemmaisaprovenstatementusedforprovinganotherstatement.

Euclid’sDivisionAlgorithm :

Euclid’sdivisionalgorithm isatechniquetocompletethehighestcommonfactor(HCF)

oftwoorthreegiven+veintegers.

Accordingtothis,theHCFofanytwopositiveintegersaandbwitha>bisobtainedas

follows.

StepIApplythedivisionlemmatofindqandrwherea≠bq+r, 0≤r<b.

StepIIIfr=0,theHCFisbIfr≠0applyEuclid’slemmatobandr.

StepIIIContinuetheprocesstilltheremainderiszero.Thedivisoratthisstagewillbe

HCF(a,b)

MethodsofFindingHCFofthreenumbersbyusingEuclid’sDivisionAlgorithm

Example:FindtheHCFof180,252and324byusingEuclid’sDivisionLemma.

StepIArrangethegiventhreenumbersbea,b,csuchthata>b>c.

Givennumbersare180,252and324.

324>252>180.

StepIIHCFoftwonumbersaandbbyEDAsayd
NowonapplyingEDLfor324and252.weget

324=(252x1)+72
Here72≠0
SoagainapplyEDLwithdividend252andnewdivisor72,weget

252=72x3+36



Hereremainder=36≠0

SoagainapplyingEDLwithnewdividend72andnewdivisor36,weget

72=36x2+0.

HereR=0.

SoHCFof324and252is36.

StepIII:-Now,findtheHCFoftwonumbers(remainingnumbers)andd

(HCFofaandbbyEDA.

SoapplyingEDLfor180and36.

Weget180=36×5+0

R=0

SoHCFof180and36is36

StepIVTheHCFobtainedinstep3isrequiredHCFofgiventhreenumbers

HenceHCFof324,252and180is36.

FundamentalTheorem ofArithmeticPrimeandCompositenumbers’

Anumberiscalledaprimenumberifithasnofactorotherthan1andthenumberitself

e.g.2,3,5,7,13,19….areprimenumbers.

Anumberiscalledacompositenumberifithasatleastonefactorotherthan1and

itself.

e.g.4,6,8,10,….188arecompositenumbers.

Note:-1isneitherprimenorcomposite.

2,isthesmallestprimenumber.Itistheonlyevennumber.

Thesmallestcompositeevennumberis4andsmallestcompositeoddnumberis9.

Primenumberhaveonlytwofactors1anditself.

FactorofaNumber

Ifanumberdividesanothernumberexactly(withoutleavinganyremainder),thanthe

numberwhichdividesiscalledafactorofthenumberthathasbeendivided.

e.g1,2,3,4,6,12arethefactorsof24.

FundamentalTheorem OfArithmetic

AccordingtotheFundamentaltheorem ofarithmetic,everycompositenumbercanbe

written(factorized)astheproductofprimesandthisfactorizationisunique,apartfrom

theorderinwhichtheprimefactorsoccur.

FundamentalTheorem ofArithmeticisalsocalledUniquefactorizationTheorem.

Compositenumber=Productofprimenumbers.

OR

Anintegergreaterthan1,eitherbeaprimenoorcanbewrittenasaproductofprime



factors.

HCFandLCM

ByPrimeFactorizationMethod:

ThemethodoffindingHCFandLCM oftwoormorepositivenumbersbyusing

Fundamentaltheorem ofarithmeticiscalledprimefactorizationmethod.Inthismethod

wefirstexpressthegiventwoormoreno’sastheproductofprimefactorsseparately

,then

1.HCFoftwoormorenumbers=Productofthesmallestpowerofeachcommon

primefactorinvolvedinthenumbers.

2.LCM oftwoormorenumbers=Productsofthegreatestpowerofeachprime

factorinvolvedinthenumbers,withhighestpower.

RelationbetweennumbersandtheirHCFandLCM .

1.Foranytwo+veintegersaandb,therelationbetweenthesenumbersandtheir

HCFandLCM is

HCF(a,b)×LCM (a,b)=a×b

HCF(a,b)=
a×b

LCM (a,b)

Or

LCM (a,b)=a×b .
a×b

HCF(a,b)

2.Foranythreepositiveintegersa,bandc,therelationbetweenthesenumbers

andtheirHCFandLCM is

HCF(a,b,c)=
a×b×c×LCM(a,b,c)

LCM ×LCM ×LCM(a,b) (b,c) (c,a)

Or

LCM (a,b,c)=
a×b×c×HCF(a,b,c)

HCF ×HCF ×HCF(c,a)(a,b) (b,c)



RevisitingRationalandIrrationalNumbers,DecimalExpansionofRational

numbers.

Realnumbers:

Anumberwhichiseitherrationalorirrationaliscalledarealnumber.Different

componentsofrealnumberscanbeunderstoodwiththehelpoffollowingflow

diagram

Realnumbers
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Rationalnumbers:-Anumberthatcanbeexpressedas wherep,qareintegersandq≠0is
p

q

calledarationalnumber.

e.g , , etc..
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Irrationalnumbers:Anumberthatcannotbeexpressedintheform wherep,qareintegers
p

q

and q≠0iscalledirrationalnumber.

e.g , ,π, ,0.1011011101111…….etc.2, 3 15 2
-

3

Coprimeintegers:Apairofintegershavingnocommonfactorsotherthan1(or-1)arecalled



coprimeintegers.

e.g(1,3),(-2,5),(6,35)etcarecoprimeintegers.

Theorem :Letpbeaprimenumberandabeapositiveinteger.Ifpdividesa2thenpdividesa

Given:Letpbeaprimenumberandabeapositiveintegersuchthatpdividesa2.

Toprove:Pdividesa.

Proof:Weknowthateverypositiveintegercanbeexpressedastheproductofprimes

Soleta=p1,p2,…..pn.

Wherep1,p2,p3…pnareprimesnotnecessarilyalldistinct.

Thena2=(p1,p2…pn)p1,p2,…pn).

a2=(p1,p2…pn)

Nowletpdividesa2.

Pisaprimefactorofa2.

Pisoneofp1,p2….pn.

Sincebyusinguniquenessofthefundamentaltheorem ofarithmetictheonlyprimefactorofa2

arep1,p2…pn

Pdividesa |a=p1,p2…pn|

Thuspdividesa2 |pdividesa.Henceproved.

Questions:1Marks

Q1.Arethefollowingstatementstrueorfalse?

(i) Thenumber3ncanendwiththedigit0foranyx∈N.

Q2.(ii)Every+veoddintegerisoftheform 2q+1whereqissomewholenumber.

Q3.Everycompositenumbercanbeexpressedasaproductof

(A)Coprimes (B)Primes (C)Twinprimes (D)None.

Q4.Thedecimalexpansionifarationalnumberisalways



(A)Non–terminating (B)Non–terminatingandnonrepeated (C)Terminatingornon–

terminatingrepeated(D)None

Q5.Primefactorsif4050is

(A)2×33×5 (B)2×34×5 (C)2×34×52 (D)2×34×53

Q6.IfP2isevenintegerthenpisan

(A)Oddinteger (B)Eveninteger (C)Multipleof3 (D)None

Q7.…………….Isaprovenstatementwhichisusedtoproveanotherstatement.

(A)Lemma (B)Axiom (C)Theorem (D)Algorithm

Q8.Thenumber0.57 inthe form q≠0is
p

q

(A) (B) (c) (D)
26

45

13

27

57

99

13

29

Questions:2Marks,3Marks,and4Marks.

1.Anumberwhendividedby53gives34asquotientand21asremainder.Findthenumber

.

2.InEuclid’sdivisionlemmaa=bq+r,where0≤r<b.Whatisa?

3.UseEuclid’sdivisionalgorithm tofindtheHCFof(i)650and1170.(ii)870and225.

4.Theproductoftwoconsecutivepositiveintegersisdivisibleby2.Isthisstatementtrue

orfalse.Givereasons.

5.UseEDAtofindtheHCFofthefollowingthreeno’s441,567,and693.

6.Provethat isanirrationalnumbers?3

7.Provethat isanirrationalnumber?2

8.Provethat6+ isirrationalnumber.2

9.Showthat( + )2isanirrationalnumber?3 5

10.Whatistheconditionforthedecimalexpansionofarationalnumbertoterminate?

Explainwithanexample.

11.Expressthenumber0.3178intheform ofrationalnumber .
a

b



12.Write98asproductofitsprimefactors.

13.Ifaisrationaland isirrational,thenprovethat(a+( )isirrational.b b

14.Checkwhether4ncanendwiththedigit0foranynaturalnumbern.

15.SateUniqueFactorizationTheorem .

16.Checkwhether3ncanendwithdigit0foranynaturalnumbern.

17.InEDL,thevalueofr,whena+veintegeraisdividedby3are0and1only.Isthis

statementtrueorfalse?Justifyyouranswer.

18.Forwhatvalueofn,2n×5nendswith5?

19.Theproductofthreeconsecutivepositiveintegersisdivisibleby6.Isthisstatement

trueorfalse?Justifyyouranswer.

20.21.22.Withoutactuallyperformingthelongdivision,Statewhetherthefollowing

rationalnumberswillhaveaterminatingdecimalexpansionornot.Alsowritethe

terminatingdecimalexpansion,ifexist

(i) (ii) (iii)
3

8

31

343
14588

625

23.If isarationalnumber,findthedecimalexpansionofit,whichterminates.
13

125

24.Explain,why(3x5x7)+7isacompositenumber?

25.Express1001asaproductifitsprimefactors?

26.IfHCF(6,a)=2.LCM (6,a)=60.Thanfindthevalueofa

27.StateEuclid’sDivisionLemma.

28.Findtworationalnumbersandtwoirrationalnumbersbetween and .2 3

AnswersofObjectives

01.True

02.True

03.Primes

04.C

05.a

06.b



07.a

08.c


