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Chapter-4
QuadraticEquation

 Introduction

 MethodstofindthesolutionofQuadraticEquations.

 RelationbetweentheRootsandtheco-efficient.

 NatureoftheRoots.

 FormationofQuadraticEquationwhentheRootsareknown.

 EquationsReducibletoQuadraticForm.

 ApplicationofQuadraticEquationsinsolvingpracticalproblems.

Introduction:Apolynomialoftheform P(x)=ax2+bx+c,wherethehighestindexof

powerofthevariablexis2anda,b,carerealnumbers;a≠0iscalledaquadratic

polynomial.

Equation:Analgebraicequationisanequalityinvolvingconstantsandvariables.The

valuesoftheexpressiononL.H.SandR.H.Sareequal.

QuadraticEquation:AnequationP(x)=0,whereP(x)isaquadraticpolynomialis

calledaquadraticequation.Thegeneralform ofquadraticequationisax2+bx+c=0,

wherea,b,carerealconstants,a≠0andxisarealvariable.

EquationandIdentity:Themaindifferencebetweenequationandanidentityisthat

equationistrueforthenumberofvaluesofunknownsequaltothedegreesofthe

variableinvolved.

Ifitistrueforthenumberofvaluesmorethandegreeofanequation,thenitwillturn

outtobeanidentity.

RootsofQuadraticequation:

Aquadraticequationhasonlytworoots.Thevalueofxsatisfyingaquadratic

equationknownastherootsofthequadraticequation.Thusifαandβbethezeròs

ofquadraticpolynomialP(x),thentheyaretherootsofthequadraticequation

P(x)=0

MethodsoffindingthesolutionofQuadraticequations

1.FactorisationMethod
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2.Methodofcompletingthesquare.

3.QuadraticFormulamethod

4.Convertingallquadraticequationstotheform ax2+c=0(ThroughExamplesonly)

1.FACTORISATIONMETHOD:

 Writethegivenquadraticequationinstandardform ax2+bx+c=0

 SplittingMiddleterm b̀̀ i.e.findnumbersαandβsuchthatsum ofα+β

=bandproductαβ=αc.

 Writethemiddleterm asαx+βxandfactorisethequadraticequation,let

factorsbe(lx+p)(mx+q)=0

 Nowequateeachfactortozeroandfindvaluesofx.

 Thesevaluesofxarerequiredrootsofthegivenquadraticequation.

A.Methodofcompletingthesquare.

Solution:Letquadraticequationinstandardform be

ax2+bx+c=0TransferconR.H.S

orax2+bx=-c Dividingbothsidesbỳà

orx2+ x=- Addingsquareofhalfofthe
b

a

c

a

Co-efficientofxi.e. onbothsides.( )
b

2a

2

orx2+ x+ = - +
b

a
( )

b

2a

2
c

a
( )

b

2a

2

orx2+2.( )x+ = -
b

2a
( )

b

2a

2
b

2

4a
2

c

a

or = BywritingL.H.Sasaperfectsquare(x+ )
b

2a

2
-4acb

2

4a
2

Takingsquarerootonbothsides.
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Orx+ =±
b

2a

-4acb2

4a2

Orx=- + = -b±
b

2a

-4acb2

2a

-4acb2

2a

B.Methodofcompletingthesquare.

Solution:letax2+bx+c=0 beaQuadraticequation Transferterm c̀̀on

R.H.S

orax2+bx=-c multiplyingb/sby4a

∴4a2x2+4abx=-4ac

Addingb2onbothsides.

Or(2ax)2+2(2ax).b+b2=-4ac+b2

MakeandwriteL.H.Sasperfectsquare

(2ax+b)2=b2–4ac

Takingsquarerootonbothsides.

Or = ±(2ax+b)
2

-4acb
2

Or2ax+b=± -4acb
2

Or2ax=-b± -4acb
2

Orx= - = -
b± -4acb2

2a

b±D

2a

3.QuadraticFormulaMethod:

 Firstly,writethegivenquadraticequationinstandardform ax2+bx+c=0

 Writethevaluesofa,bandcbycomparingthegivenequationwithstandard

form.

 FinddiscriminantD=b2-4ac.IfvalueofDisnegative,thereisnorealsolution
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i.e.solutiondoesnotexist.IfvalueofD≥0,therootsisreali.e.solutionexists.

 Putthevalueofa,bandDinquadraticformulax=- andgetthe
b±D

2a
requiredroots/solution.

4.Convertingallquadraticequationstotheform ax2+c=0

Aquadraticequationhasfourdifferentformsviz.

1)ax2=0 2)ax2+bx=0 (3)ax2+c=0 (4)ax2+bx+c=0

Wherea,b,carerealnumbersanda≠0

Case(I):ax2=0 => x2= orx.x=0
0

a

 Bothrootsarezeròsi.e.x=0,0

Case(II):ax2+bx=0orx(ax+b)=0

Eitherx=0 or ax+b=0

 Eitherx=0 orx=-
b

a

Case(III):ax2+c=0 =>x2= -
c

a

Orx= ± .ifcisnegative,aispositive.Rootsarereal.
-c
a

Orif̀àisnegative,̀c̀ispositive,Rootsarereal.Otherwiserootsareimaginary.

Case(IV):ax2+bx+c=0

Letusillustrateitssolutionthroughexamples.

Example1:x2-6x+8=0

Wewillconvertthisintocase(III)

Supposerootsliearoundmeanofroots.

Meanofroots= =-(- )= =3
sum ofroots

numberofroots
6

2

6

2
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Letrootsbex=mean+h=3+h,wherehiszero,+veor–Verealnumber.

Substitutevalueofxingivenequation

(3+h)2-6(3+h)+8=0

Or9+h2+6h-18-6h+8=0

Orh2-1=0 =>h2=1 =>h=± =±11

Hencerootsarex=3+h=3±1=3+1 or 3-1

i.e.x=4,2

Example2:Let2x2-10x+12=0beagivenquadraticequation.Solveit

Solution:2x2-10x+12=0 dividingbothsidesby2

... x2-5x+6=0

Letrootsbex=mean+h=-( )+h= +h
-5

2

5

2

Substituteingivenequation

–5( +h )+6=0or +h2+5h- -5h+6=0( +h)
5

2

2
5

2

25

4

25

2

Or h2- +6=0 orh2- =0=> h2=
25

4

1

4

1

4

Takingsqroot; h=± =±
1

4

1

2

Rootsare= +h = ± = or = 2,3
5

2

5

2

1

2

5-1

2

5+1

2

Example3:Solvex2-4x+5=0

Solution:letx=mean+h= +h=2+h.
4

2

Substituteingivenequationweget

(2+h)2-4(2+h)+5=0or4+h2+4h-8-4h+5=0
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Orh2+1=0=> h=± €R-1

 Givenequationhavenorealroots

i.e.ithasnosolution.

Sum andProductofroots:Relationbetweenrootsandco-efficient.

 Solutionofquadraticequationax2+bx+c=0

Isx= =
-b± -4acb2

2a

-b±D

2a

WhereD=b2-4aciscalleddiscriminant.

Sotworootsare and
-b+ D

2a

-b-D

2a

Sum oftworoots= + =
-b+ D

2a

-b-D

2a

-2b

2a

= = -{ }
-b

a

co-efficientofx

co-efficientofx2

Productofroots=[ ][ ]
-b+ -4acb2

2a

-b- -4acb2

2a

=(-b)2– = =
( -4acb2 )2

4a2

- +4acb2b2

4a2

4ac

4a2

= = .
c

a

constantterm

co-efficientofx2

NatureofRoots:Inax2+bx+c=0;a≠0 a,b,carerealnumbers.

D=b2-4ac calledtheDiscriminant.Therearefourcases:

Case(I)ifD=0,thenquadraticequationhastwoequalrealrootsI.e.x=
-b

2a
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and

.
-b

2a

Case(II)whenD>0andisaperfectsquare,thentherootsarerational(real)and

distinct.

Case(III)whenD>0andnotaperfectsquarethentherootsareirrational(real)

anddistinct.

Case(IV)whenD<0,thentherootsarenotrealI.e.Realrootsdoesnotexist.

FORMATIONOFAQUADRATICEQUATION:

Letax2+bx+c=0beaquadraticequation

Then + x+ =0 bydividingb/sbyax
2 b

a

c

a

Then −( )x+ =0x
2 -b

a

c

a

Or -(α+β)x+αβ=0 whereα,βarerootsoftheequationx
2

Soanyquadraticequationcanbeformedas

−(sum ofroots)x+productofroots=0x
2

Orsimplyremember −Sx+P=0x
2

Where S̀̀ issum ofroots P̀̀ theproductofroots.

VeryShortAnswerTypeQuestion(1mark)

Q1. Therootsofequationx2-3x-10=0are(a)-2and5(b)2and5(c)-2and

-5(d)2and-5

Q2. Boththerootsofequationax2+bx+c=0arepositive

If(a)S>0andP>o (b)S<0andP<0

(c)S<0 andP>0 (d)S>0andP<0

Q3. Boththerootsofequationax2+bx+c=0arenegativeif(a)S>0andP>0(b)S<0
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andP<0

(c)S<0andP>0 (d)S>0 and P<0

Q4. Sum ofrootsofequation x2+7x+5 =0is2 2

(a) (b) − (c) (d)
7

2

7

2 2

-7 2

2

7 2

2

Q5. Productofrootsforequation x2+7x+5=0is2

(a) (b) (c) (d)
-5

2

-5 2

2

5 2

2

5

2 2

Q6. IfPandqaretherootsofequationx2-px+q=0

Then(a)P=1;q=-2 (b)P=-2;q=0 (c)P=0;q=1 (d)P=1;q=0

Q7. Iftheequationx2+4x+k=0hasrealandequalrootsthen

(a)K=4 (b)K<4 (c)K>4 (d)-2≤k≤2

Q8. Iftheequationx2+4x+k=0hasrealanddistinctrootsthen

(a)K<4 (b)K>4 (c)K≤4 (d)K≥4

Q9. Iftheequationx2-ax+1=0hastwodistinctrootsthen

(a)|a|=2, (b)|a|>2, (c)|a|<2 (d)noneofthese.

Q10. Arootofaquadraticequationwhichdoesnotsatisfyitiscalled(a)RealRoot

(b)Unrealroot(c)Extraneousroot(d)undefinedroot.

Q11. Theequation .+ + =1
(x-b)(x-a)

(c-b)(c-a)

(x-c)(x-b)
(a-c)(a-b)

(x-a)(x-c)

(b-a)(b-c)

Where a≠b≠cistrueforvalues x=a,x=bandx=c

Thenthisequationwillbecalled

(a)Quadraticequation(b)Cubicequation(c)Identity (d)Noneofthese.

Q12 (a)MatchthestatementunderAwiththestatementunderB

A B
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(i)x2+x+1(a) Opensdownwardsinparabolicgraph

Andintersectsx-axisattwopoints

(ii)x2+2x+1=0 (b)Thegraphinaparabolaopensupwards

and intersectsx-axisattwopoints.

(iii)x2-5x+6=0 (c)thegraphopensupwardsanddonottouch

orintersectx-axis.

(iv)–x2+2x+3=0 (d)Thegraphopensdownwardsanddonot

touchorintersectx-axis

(v)–x2-x-1=0 (e)Theparabolagraphofequationtouchesx-

axisatasinglepoint.

Q12 (b)Apolynomialequationofdegreenhasatthe

most-------------roots (fillintheblanks)

Q12 (c)The--------ofquadraticpolynomialax2+bx+candthe------------ofaquadratic

equationax2+bx+c=0arethesame.(Fillintheblanks)

Q13. InapolynomialP(x),invariablex,suchthatp(h)=0,thenforP(x)=0;hisa

root.

True/False

Q14. Thegraphofaquadraticequationisalwaysaparabola

Q15. ThegraphofaQuadraticequationwhichintersectx-axisatoneortwopoints

arecalledrootsofquadraticequation. True/false.

Q16. Theparabolagraphofaquadraticequationwhichintersectsy-axisatoneor

twopointsthenthesepointsarecalledsolutionorrootsofequation.

True/false

Q17. Ifthetwolinearfactorsofaquadraticequationaretakenaslengthandbreadth

ofarectanglethenthevaluesofxatwhichlengthorbreadthofrectangleis

zero(i.eareaofrectangleiszero)arecalledrootsofquadraticequation.

True/False

Q1. Findtherootsofequation2x2-7x+3=0

Q2. FindthevalueofKforwhichtheequationx2+kx+4=0andx2-8x+k=0willhave

bothrealandequalroots.
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Q3. Findthevalueofkforwhichthequadraticequation2x2+kx+3=0hasrealand

equalroots.

Q4. Ifα,βaretherootsofthequadraticequation4x2+3x+7=0,thenfindthevalue
1

α

+
1

β

Q5. Findthevalueofkforwhichx=1isarootofthequadraticequationkx2+x-6=0

Q6. Ifx=1andx=2arerootsofquadraticequationpx2+3x+q=0,thenfindthevalue

ofpandq.

Q7. Ifx2-5x+1=0;findthevalueofx+ ?
1

x

Q8. Onerootofthequadraticequationx2-5x+p=0is2.findtheotherroot.

Q9. Findthevalueofpsothatthequadraticequationx2+5px+16=0havenoreal

roots.

Q10. Theequationx2+4x+k=0hasrealanddistinctroots,thenfindvalueofk

Q11. Definedegreeofanequationinonevariable.

Q12. Findthesum andproductofrootsofquadraticequation x2+3x-5=05

Q13. FindthevalueofKifx=-2istherootoftheequation 2x2+kx-6=0.

Q14. Fillintheblanks.

(i)Aquadraticequationax2+bx+c=0hastwo----------------ifb2-4ac>0

(ii)Twoequalroots---------------------------------ifD=0

(iii)Twoequalrootsif---------------------------=
b

4a

2

15. Findthevalueofλsothattheequation 2x2+λx+3=0hasequalroots.

Q16. Findvalueofkforwhichthequadraticequationkx2-6x-2=0hastwoequalroots.

Q17. MatchcolumnA withcolumnB

A B
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(i)x2+x+1 (a)Notaquadratic

equation

(ii)(x+2)2=x2+4x+4 (b)equationhasnorealroots

(iii)(x+2)2=x2+3x+1 (c)sum ofroots=0

(iv)x2-6=0 (d)Thisequationisanidentity

LONGANSWERTYPE(3MARKS)

Q1. Iftheequation(a2+b2)x2-2(ac+bd)x+c2+d2=0hasequalroots,thenshowthat

ad=bc.

Q2. Findtwonumberswhosesum is27andproductis182.

Q3. Thesum ofanumberanditsreciprocalis findthenumber.
5

2

Q4. Thesum ofthereciprocalofRehman’sages(inyears)3yearsagoand5years

from nowis .Findhispresentage.
1

3

Q5. AshopkeeperbuysanumberofbooksforRs80.Ifhehadbought4morebooks

forthesameamount,eachbookwouldhavecostRs1less.Howmanybooks

didhebuy?

Q6. Outofagroupofcamerasinajungle, timesthesquarerootofnumberis
7

2
playinginthejungle.Theremainingtwocamelsaredrinkingwaterfrom the

stream.Whatisthetotalnumberofcamels?

Q7. IfthelistpriceofatoyisreducedbyRs2,apersoncanbuy2toysforRs

360.findtheoriginalpriceofthetoy.

Q8. 300applesaredistributedequallyamongacertainnumberofstudents.Had

therebeen10morestudentseachwouldhavereceivedoneappleless.Find

numberofstudents.

Q9. Iftherootsoftheequation(a-b)2x+(b-c)x+(c-a)=0areequal.Provethatb+c=2a.

Q10. Iftherootsoftheequation(c2-ab)x2-2(a2-bc)x+(b2-ac)=0arerealandequal

.Showthateithera=0ora3+b3+c3=3abc
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Q11. Findtwoconsecutiveoddpositiveintegers,sum ofwhosesquaresis290.

Q12. Atwodigitnumberissuchthattheproductofitsdigitsis12when36isadded

tothenumber,thedigitsarereversed.Findthenumber.

Q13. Thesum ofagesofaboyandhisbrotheris25yearsandtheproductoftheir

agesinyearsis126.Findtheirages.

Q14. Thesideofalargersquareisdoublethesideofsmallersquare.thedifference

betweenareasis432sqcms.Thesum oftheirperimetersis144cm.Findthe

sidesoftwosquares.

Q15. Johnandjivantitogetherhave45marbles.Bothofthem lost5marbleseach

andtheproductofthenumberofmarblestheynowhaveis124.Findthe

numberofmarblestheyhadtostartwith

16. ThelengthandbreadthofarectanglearethefactorsofthepolynomialA(x)=

2x2-7x+6 ThisareaA(x)=0iflengthorbreadthofarectangleiszero.find

thevalueofxwhenlengthorbreadthofarectangleiszero.

VERYLONGANSWERTYPEQUESTIONS

Q1. Findtherootsofthequadraticequation(iftheyexist)

Bymethodofcompletingsquare. 2x2-5x+3=0

Q2. Solvethequadraticequationbycompletingsquaremethod x2-( +1)x+ =0
1

2
2 2

Q3. Usingquadraticformulatosolvethequadraticequation a2b2x2-(4b4-3a4)x-12

a2b2=0

Q4. Solvethequadraticequationbyusingquadraticformula.3a2x2+8abx+4b2=0;

a≠0

Q5. Provethatboththerootsoftheequation(x-a)(x-b)+(x-c)+(x-c)(x-a)=0arereal

buttheyareequalonlywhena=b=c

Q6. Iftheequation(1+m2)x2+2mcx+(c2-a2)=0hasequalroots.Provethatc2=a2(1+m2)

Q7 ifα,β aretherootsofequationx2-5x+6=0.Form theequationwhoserootsare

3α+2βand2α+2β.Alsoexplainthedoubleanswer.

Q8. Findthreeconsecutivepositiveintegerssuchthatthesum ofthesquareofthe

firstandtheproductoftheothertwois154.
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Q9. Atwodigitnumberisfourtimesthesum ofdigitsandtwicetheproductofits

digitsFindthenumber.

Q10. Amotorboatwhosespeedis9km/hinstillwater,goes15km downstream and

comebackinatotaltimeof3hours45minutes.Findthespeedofthestream.

Q11. Apassengertraintakes2hourslessforajourneyof300km,ifitsspeedis

increasedby5km/hfrom itsusualspeed.Finditsusualspeed.

Q12. Anaeroplaneleft30minuteslaterthanitsscheduletimeandinordertoreachits

destination1500km awayintime.ithadtoincreaseitsspeedby250km/hfrom

itsusual speed.Determineitsusualspeed.

Q13. Thelengthofthehypotenuseofarighttriangleexceedsthelengthofthebaseby

2cm andexceedstwicethelengthofthealtitudeby1cm .Findthelengthofeach

sideofthetriangle.

Q14. Iftwopipesfunctionsimultaneously,areservoirwillbefilledin12hours.one

pipefillsthereservoir10hoursfasterthantheother.Howmanyhourswillthe

secondpipetaketofillthereservoir?

Q15. Inaclasstest,thesum ofRahim s̀marksinMathematicsandEnglishis40.Had

hegot3 marksmoreinmathematicsand4markslessinEnglish,the

productofthemarkswould havebeen360.findhismarksintwosubjects

separately.

Q16 Ateacherattemptingtoarrangesthestudentsformassdrillintheform ofasolid

square foundthat24studentswereleft.Whenheincreasedthesizeofthe

squareby1student,hefoundthathewasshortof25students.Findthenumber

ofstudents.

Q17.Onefourthoftheherdofcamlesweregrazinginthejungle.Twicethesquare

rootoftheherdhadgonetomountainsandtheremaining15camelswereseen

onthebankofariver.Findthetotalnumberofcamels.

Q18.Inaclasstest,thesum ofmarksbyobtainedbyAtherinMathematicsand

Scienceis28.Hadhegot3moremarksinMathematicsand4markslessin

Science,theproductofmarksobtainedinthetwosubjectswouldhavebeen180.

Findthemarksobtainedbyhim inthetwosubjectsseparately.

Q19.Rs250weredividedequallyamongacertainnumberofchildren.Iftherewere25

morechildreneachwouldhavereceived50paiseless.Findthenumberof

children.
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Q20.AmanbuysanumberofpensforRs80.Ifhehadbought4morepensforthe

sameamount,eachpenwouldhavecosthim Rs1less.Howmanypensdidhe

buy?

VeryshortAnswers

Q1.(a) Q2. (a) Q3.(c) Q4.(c) Q5. (c) Q6.(d)

Q7.(a) Q8.(a) Q9.(b) Q10.(c) Q11.(c)

Q12.(a) (i)→c (ii)→e (iii)→b (iv)→a (v)→d

Q12.(b):n Q12.(c) zeros,Roots.

Q13.True Q14.True. Q15.True Q16.False

Q17.True

ShortAnswerType

Q1. ,3 Q2. 16 Q3.±2√6 Q4. Q5. K=5
1

2

-3

7

Q6. p=-1,q=-2. Q7. 5 Q8.3 Q9. <p<
-8

5

8

5

Q10.-4<k<4 Q11.Thehighestpowerofthevariable

Q12.Sum = product=-√5
-3√5

5

Q13.K=1 Q14.(i) Distinctrealroot(ii) Equalroots(iii)c=
b2

4a

Q15.λ=±2√6 Q16.K= Q17.(i)___c; (ii)___(d)
-9

2

(iii)___(a) (iv)____(c)
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LONGANSWERTYPEQUESTIONS

Q2. 13,14 Q3. - ,2 Q4. 7years Q5.16 Q6.
1

2

16

Q7.18 Q8. 50 Q11.11and13 Q12.26 Q13.18yearsand7

yrs.

Q14.24cm,12cm Q15.36and9marbles Q16.2;
3

2

VERYLONGANSWERTYPEQUESTIONS

Q1. 1; Q2. + + 1and - + 1
3

2
2 3 2 3

Q3. ; Q4. ;
4b2

a2

3a2

b2

-2b

3a

-2b

a

Q7. x2–22x+120=0 orx2–23x+130=0

Q8. 8,9,10 Q9. 36 Q10.3km /h

Q11.25km /h Q12.750km /h Q13.Sidesofrt△are8m,

15cm ,17cm.

Q14.30hours Q15.Math21,English19orMath=12,English28

Q16.600students. Q17.36camels

Q18.Math=12,Science16or math=9,Science19

Q19.100children Q20.16pens
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