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Chapter2

POLYNOMIALS

INTRODUCTION:

Expressionslike4x+2,2y2-3y+4,5x3-4x2 +x-√2;7x6- x4+4x2+x-8etcarecalled
3

2

Polynomials.

Generalform ofaPolynomial:Analgebraic

Expressionoftheform P(x)=a0+a1+a2+a2x2+a3x3+------------+anxnwhere

an≠0iscalledaPolynomialinvariablexofdegreen.

Herea0,a1,a2,a3--------,anarerealnumbersandeachpowerofxisanon-negative

Integer.

ThehighestPowerinxofthePolynomialiscalledthedegreeofthePolynomial.

TherepresentationofthePolynomialintheascendingordescendingorderofthe

powersofthepolynomialiscalledthestandardform ofthePolynomial.

ItisthedegreeofthePolynomialthatclassifiesPolynomials.Thedifferenttypesofthe

Polynomialareasfollows

 APolynomialofdegreeZeroiscalledaConstantPolynomial.

 APolynomialP(x)=ax+bofdegree1iscalledalinearPolynomial.

 APolynomialP(x)=ax2+bx+cofdegree2iscalledquadraticPolynomial.

 APolynomialP(x)=ax3+bx2+cx+dofdegree3iscalledacubicPolynomial.

 A PolynomialP(x)= ax4+bx3+cx2+dx+eofdegree4 iscalled a bi-quadratic

Polynomial

WealsoclassifyPolynomialsonthebasisofnumberofterms

1.ZeroPolynomial:ifallthetermsofaPolynomialarezeròse.g.0.xn+0.xn-1+0.xn-2+0.xn-

3+---0.x+0thenitiscalledazeroPolynomial.ThedegreeofazeroPolynomialisnot

defined.

2.Monomial:APolynomialofonesingleterm iscalledamonomiale.g.2x, x2y;2x2yz
3

4

etc.
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3.Binomial:APolynomialhavingtwotermsiscalledabinomiale.g.2x+1;x+y;3x2y+z;

3xy+2xetc.

4.Trinomial:APolynomialhavingthreetermsiscalledaTrinomiale.g.x+y+z;2x-3y-4;

2x2y+3xy2-4xyetc.

5.Quadrinomial:A Polynomialhaving four terms is called a quadrinomiale.g.

2x+3y+5z+6;3x-y+5z-xyetc.Andsoon.

IngeneralaPolynomialmeanshavingmanytermssay5,6,7,10etc

ConsiderthePolynomial,P(x)=x2-3x-4.Puttingx=2inthePolynomialwegetP(2)=

22-3(2)-4=4-6-4=-6 thevalue“-6’’isobtainedbyreplacingxby2inx2-3x-4isthe

valueofPolynomialx2-3x-4atx=2.

 IfP(x)isaPolynomialinxandifkisanyrealnumberthenthevalueobtainedby

replacingxbykinP(x)iscalledthevalueofp(x)atx=kandisdenotedbyP(k).

AgainconsiderP(x)=x2-3x-4.

P(-1)=(-1)2-3(-1)-4=1+3-4=0

P(4)=42-3(4)-4=16-12-4=16-16=0 Here-1and4arecalledtheZeròsofthe

Polynomial.

ZeroofPolynomial:ArealnumberkissaidtobeazeroofaPolynomialP(x)ifP(k)=0

 Geometrically,thezerosofaPolynomialP(x)arepreciselythexcoordinatesofofthe

points,wherethegraphofy=P(x)intersectsthexaxis.

 AquadraticPolynomialcanhaveatmosttwozerosandacubicPolynomialcanhave

atmostthreezeros.

 IngeneralaPolynomialofdegree‘n’hasatmost‘n’zeros.

Relationbetweenzerosandco-efficientofPolynomial

1. ForLinearPolynomialax+b;a≠0

x=- herezeroofalinearPolynomialisK=- =-
b

a

b

a

constant

co-efficientofx

2.ForquadraticPolynomial:ax2+bx+c;a≠0

Ifα,βarezerosofthisquadraticPolynomial.
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Thenthesum ofzeros=α+β= =-
co-efficientofx

co-effiecientx
2

b

a

Productofzeros=αβ=constantterm/co-efficientx2=
c

a

3.CubicPolynomial:ax3+bx2+cx+d;a≠0

Letα,β,YbethezerosofcubicPolynomial

Thensum ofzeros=α+β+γ=- =-
co-efficientofx

2

cofficientofx
3

b

a

Productofzerostakentwoatatime=αβ+βγ+γα= =
co-efficientofx

cofficientofx
3

c

a

Productofzeros=αβY= =
constantterm

cofficientofx
3

d

a

FORMATIONOFPOLYNOMIALS:

AquadraticPolynomialwhosezerosareαandβisgivenbyP(x)=x2-(α+β)x+αβ.

i.e.P(x)=x2-(sum ofzeros)x+Productofzeros

 AcubicPolynomialwhosezerosareα,β,γisgivenby

P(x)=x3 ̶ (α+β+γ)x2+(αβ+βγ+γα)x-αβr

Formoregeneralform ofaPolynomialdevelopment.

Example:letthesum andproductofzerosofaquadraticPolynomialbe ;2
1

3

Sol:letax2+bx+cbeaquadraticPolynomial.

Letα,β,beitszeros

...Sum ofzeros=α+β=-b/a= = Makingdenominatorssame2
32

3

Productofzeros=αβ= = =
c

a

1

3

1

3

Settinga=3,thecommondenominatoroftheabovetwoequations

...–b=3 =>b=-3 andc=12 2
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SoonequadraticPolynomialwhichfitsthegivenconditionis3x2-3 x+12

Butwecanseta=anymultipleof3say=3K,wecancheckotherquadraticPolynomials

fittingaboveconditionswillbeofform K(3x2-3 x+1)2

SimilarrelationholdsbetweenthezerosofacubicPolynomialanditsco-efficientandfor

otherhigherdegreePolynomialsaswell.

ThezerosofaquadraticPolynomialax2+bx+c;a≠0arepreciselythex-coordinatesofthe

pointswheretheparabolarepresentingy=ax2+bx+cintersectsthex-axis

Infact,foranyquadraticpolynomialax2+bx+c,a≠0thegraphofthecorresponding

equationy=ax2+bx+chasoneofthetwoshapeseitheropenupwardslike ∪oropen

downwardslike∩dependingwhethera>0ora<0thesecurvesarecalledParabolas.

(Forgraphsseethetextbook)

ExtremevaluesofquadraticPolynomials:

Letax2+bx+cbeaquadraticPolynomial:a≠0

Thenax2+bx+c=a =a =a( + x+x
2 b

a

c

a) { +(x+
b

2a)
2

(-
c

a

b
2

4a
2)} { +(x

+b

2a)
2

4ac-b
2

4a }
CaseIwhena>0thenax2+bx+c≥a =

4ac-b
2

4a
2

4ac-b
2

4a

...Minimum valueofax2+bx+cis
4ac-b

2

4a

Whichoccurswhenx=-
b

2a

CaseIIWhena<0,thenax2+bx+c≤
4ac-b

2

4a

Example:LetP(x)=x2−5x+6 Herea=1,b=-5 c=6

a>0,Minimum valueofax2+bx+cis
4ac-b2

4a

∴Minimum valueofx2-5x+6is = =-
4×1×6-(-5)2

4×1

24-25

4

1

4
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Whichoccursat=− =− =
b

2a (-5

2(1)) 5

2

Example2 LetP(x)=−x2+5x+6bethequadraticPolynomial.Herea<0;a=−1,b=5;

c=6

Themax.Value= = = = =
4ac-b2

4a

4 6-(-1) 52

4(-1)

-24-25

4

-49

-4

49

4

Whichoccursatx=− = − =
b

2a

5

2(-1)

5

2

DIVISIONALGORITHM FORPOLYNOMIALS:

Ifp(x)andg(x)aretwopolynomialswithg(x)≠0,thenwecanfindpolynomialsq(x)and

r(x)suchthat

P(x)=g(x)×q(x)+r(x)

Wherer(x)=0ordegreeofr(x)∠degreeofg(x).

 Ifr(x)=0theng(x)isafactorofp(x)

Dividend=Divisor× Quotient+Reminder

Factorization:
26

3

A. Bysplittingmiddleterm

Example1:LetP(x)=x2-5x+6 (−2)+(−3)=−5

Sol:P(x)=x2-2x-3x+6 and

=(x)(x−2)−3(x−2) (−2)×(−3)=6

∴P(x)=(x−2)(x−3)
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Example2:LetP(x)=x2+5x+6
26

3

P(x)=x2+2x+3x+6 2+3=5

=x(x+2)+3(x+2) 2×3=6

HenceP(x)=(x+2)(x+3)

Example3:LetP(x)=4x2+8x+3 4×3=12

Sol:P(x)=4x2+2x+6x+3
212

3

=2x(2x+1)+3(2x+1) 2+6=8

P(x)=(2x+1)(2x+3) 2×6=12

B.FactorizationusingReminderTheorem:

Statement:ifthepolynomialf(x)isdividedbyx−a,thenthereminderisequalto

f(a).

Iff(a)=0,thereminderwhenf(x)isdividedbyx−aiszero.Thenf(x)isdivisible

byx−ai,e.(x−a)isafactoroff(x).

Example:Letpolynomialf(x)=x2−4x+4

Heref(2)=22-4(2)+4=4−8+4=0

∴ X−2isafactorofx2−4x+4.

Theotherfactoroftheexpressioncanbefoundout.similarlyorbytakingoutx−2

asafactorofexpression(longdivisionmethodcanbeused)

 Itiswiseto explainremindertheorem oncemoreinorderto explainthe

procedureoffactorizingapolynomialofdegreemorethanorequalto3.

 ForaquadraticpolynomialP(x)=ax2+bx+c;a≠0 D=b2−4ac

a)IfD=0;P(x)isaperfectsquare,havingtwoequalfactorse.g.x2−4x+4

HereD=(−4)2−4(1)(4)=16−16=0
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Wewritex2−4x+4=x2−4x+4=x2−2×2×x+22=(x−2)2

=(x−2)(x−2)

b)IfD>0(+ve);P(x)willhavetwodifferentfactors

c)IfD<0(−ve);NoLinearfactorspossibleforP(x)

e.g.x2+x+1;HereD=12−4(1)(1)=−3<0

=>x2+x+1cannotbefactorisedintolinearfactors.

 IfP(x)=ax2+bx+candD=0

Thenax2+bx+c=a(x
+b

2a)
2

VERYSHORTANSWERTYPEQUESTIONSS

Q1:-ifoneofthezeroofquadraticpolynomialx2+3x+K is2,thenthevalueofKis

(a)10 (b) −10 (c) 5 (d) −5

Q2:-Aquadraticpolynomialwhosezerosare−3and4is

(a)X2−x+12 (b) x2+x+12 (c) x2−x−12 (d) x2−7x−12

Q3 Therelationbetweenthezerosandco-efficientofthequadraticpolynomialas

ax2+bx+cis

(a) α+β= (b) α+β= (c) α+β= (d) α+β=
c

a

b

a

-c

a

-b

a

Q4 Thezerosofthepolynomialx2+7x+10are

(a)2and5(b)−2and5 (c)−2and−5(d)2and−5

Q:-5Therelationship betweenzerosand co-efficientofthequadraticpolynomial

ax2+bx+cis



8

(a)α⨯Ȼ= (b)α⨯Ȼ= (c)αβ= (d)αβ=
c

a

-b

a

-c

a

b

a

Q6 α,βarethezerosofthepolynomialf(x)=x2+x+1then + =
1

α

1

β

(a)0 (b) 1 (c) −1 (d) Noneofthese

Q7 Ifthesum ofzerosofthepolynomialf(x)=2x2−3kx2+4x−5is6,thenvalueofkis

(a)2 (b)4 (c) −2 (d)−4

Q8:- ThezerosofapolynomialP(x)arepreciselythex−coordinatesofthepoints,

wherethegraphofy=P(x)intersectsthe

(a)x−axis (b)y-axis (c)origin (d) noneofthese.

Q9:- Aquadraticpolynomialcanhaveatmost-------Zeros

(a)0 (b) 1 (c) 2 (d)3

Q10:- Apolynomialofdegreenhasatmost-----zeros

(a)0 (b)n+1 (c)n (d)n−1

Q11:- whichofthefollowingisnotapolynomial?

(a) x2−2 x+3 (b) x3−5x2− x−1 (c)x+ (d)5x2−3x+3 3
3

2

1

2

1

x
2

Q12:-Ondividingx3+3x2+3x+1byx+1thereminderis

(a)0 (b)1 (c)2 (d)3

Q13:-aquadraticpolynomialwhosesum andproductofzerosare−5and6 is

(a)x2−5x−6 (b)x2+5x−6 (c)x2+5x+6 (d)Noneofthese

Q14:- whicharethezerosofP(x)=x2+3x−10

(a)5,−2 (b)−5,2 (c)−5,−2 (d)noneofthese.

Q15:- ArealnumberKiscalledazeroofpolynomialf(x)then

(a)f(k)=−1 (b)f(k)=1 (c)f(k)=0 (d)f(k)=−2

Q16:- whichofthefollowingispolynomial:
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(a)x2+ (b)2x2−3 +1 (c)x2+x−2+7 (d)3x2−3x+1
1

x
x

Q17:-ifthesum ofthezerosofthepolynomial3x2−kx+6is3thenthevalueofkis

(a)3 (b)−3 (c)6 (d)9

S.AType:2Markseach

Q1:- if2x−1 and x+2arethelengthandbreadthofarectangleincentimetres.Find

itsareaA(x).

Q2:- if2x−1andx+2 arethelengthandbreadthofarectangleincentimetres.For

whatvalueofxitwillbecomeasquare?

Q3:- ifA(x)=2x2−7x+6betheareafunctionofarectangle.finditslengthandbreadth.

Q4:- Fillintheblanks:

Aquadraticpolynomialax2+bx+ccanbefactorisedinto

(i)two----------ifD>0

(ii)Two------------ ifD=0

(iii)CannothavetwolinearfactorsifDis--------

Q5:- ifP(x)=3x3−2x2+6x−5 ; FindP(2)

Q6:- Drawthegraphofpolynomialf(x)=x2−2x−8Readthezerosofpolynomialfrom

thegraph.

Q7:- Drawthegraphofpolynomialf(x)=−4x2+4x−1

Readthezerosfrom thegraph.

Q8:- FindthequadraticPolynomialwhosezerosare



10

and
3-3

5

3+ 3

5

Q9:- Matchcolumn‘A’withcolumn‘B’

A B

(i) P(x)bepolynomial,g(x)the (a)P(x)andg(x)areof

Divisorq(x)thequotientandr(x) samedegree

Thereminderthendivisionalgorithm

Iswrittenas

(ii)Remainderr(x)iszeroif (b)lessthandegreeofg(x)

(iii)IfP(x)isdividedbyg(x) (c)P(x)=g(x)×q(x)+r(x)

anddegreeofquotientiszero

RelationbetweenP(x)andg(x)

(IV)Degreeofr(x)isalways (d)g(x)isfactorofP(x)

Q10:-If2and-3arezerosofthepolynomial x2+(a+1)x−b.Thenfindthevaluesofa

andb.

Q11:- Ondividingx3−3x2+x+2byapolynomialg(x),thequotientandremainderwere

x−2and−2x+4respectively.Findg(x).

Q12:- Iftheproductofzerosofapolynomialax2−6x−6is4.Findthevaluesof‘a’.

Q13:- Writeaquadraticpolynomial,sum ofwhosezerosare2 andtheirproductis2.3

Q14:- Findthesum andproductofzerosofP(x)=2(x2−3)+x.

L.AType 3markseach

Q1. Findthezerosofthequadraticpolynomial6x2−7x−3andverifytherelationship

betweenthezerosandtheco-efficient.

Q2. Findaquadraticpolynomial,thesum andproductofwhosezerosare and−2
3

2

Q3. Ifonezeroofthequadraticpolynomialx2+3x+kis2,thenfindthevalueofk.
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Q4. Giventhatoneofthezerosofthecubicpolynomialax3+bx2+cx+diszero,then

findtheproductoftheothertwozeros.

Q5. Ifoneofthezerosofthecubicpolynomialx3+ax2+bx+cis−1,thenfindthe

productoftheothertwozeros.

Q6. Ifoneofthezeròsofthequadraticpolynomial(k−1)x2+kx+1is−3,thenfind

value

ofk.

Q7. Ifthezeròsofthequadraticpolynomialx2+(a+1)x+bare2and−3,thenfind

thevaluesof‘a’and‘b’

Q8. Ifα,βarezeròsofthequadraticpolynomialx2−(k+6)x+2(2k-1).Findvalueofkif

α+β= αβ
1

2

Q9. Ifpolynomial6x4+8x3−5x2+ax+bisexactlydivisiblebythepolynomial2x2−5,then

findthevaluesofaandb

Q10. Findacubicpolynomialwhosezeròsare3, and−1.
1

2

Q11. Verifythat5,−2and arethezeròsofthepolynomialP(x)=3x2−2x2−5x+6.
1

3

Q12. Findthequotientandremainderwhen4x3+2x2+5x−6isdividedby2x2+3x+1

Q13. Ondividingx4−5x+6byapolynomialg(x),thequotientandremainderwere−x−2

and−5x+10respectively.Findg(x).

Q14. Giventhat iszeroofthecubicpolynomial6x3+ x2−10x−4 .finditsother2 2 2

twozeròs.

Q15. Ifα,βarethezerosofpolynomialf(x)=6x2+x–2findthevalueof

+
α

β

β

α

Q16. Findvalueofksothatx2+2x+kisafactorof2x4+x3−14x2+5x+6.

VERYLONGANSWERTYPE (4markseach)

Q1. Ifthepolynomialx4−6x3+16x2−25x+10isdividedbyanotherpolynomialx2−2x+k,

thenremaindercomesouttobex+a.Findkanda.
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Q2 Ifα,β arethezeròsofthequadraticpolynomialP(x)=x2−3x−2,then find a

quadraticpolynomialwhosezeròsare and .
1

2α+β

1

2β+α

Q3 Ifα,β are the zeròsofquadraticpolynomialP(x)=2x2−5x+7,then find a

quadraticpolynomialwhosezeròsare2α+3βand3α+2β.

Q4. Ifα,βarethezeròsofpolynomialf(x)=x2−P(x+1)−c,showthat(α+1)(β+1)=1−c

Q5. Whatmustbe subtracted from 8x4+4x3−2x2+7x−8.So thatthe resulting

polynomialisexactlydivisibleby4x2+3x+2.

Q6. Whatmustbeaddedtothepolynomial4x4+2x3−2x2+x−1sothattheresulting

polynomialisexactlydivisiblebyx2+2x−3

Q7. Findallthezeròsofthepolynomialx4−6x3−26x2+138x−35,iftwoofitszeròsare

2+ and2− .3 3

Q8. Findvaluesofaandbsothatx4+x3−8x2+ax+bisdivisiblebyx2+1.

Q9. Ifthepolynomialf(x)=x4−6x3+16x2−25x+10isdividedbyanotherpolynomial

x2−2x+k,theremaindercomesouttobex+afindkanda.

Q10. Ifαandβarethezeròsofthequadraticpolynomialf(x)=x2−2x−8,thenfindthe

valueof(i)α−β (ii)α2+β2.

Q11. Divide3x2−x3−3x+5byx−1−x2andverifythedivisionalgorithm.

Q12. Find thezeròsofthequadraticpolynomialf(x)=abx2+(b2−ac)x−bcandverify

therelationshipbetweenthezeròsanditsco-efficients.

Q13. Findaquadraticpolynomial,thesum andproductofwhosezeròsare and2
1

3
respectively.Alsofinditszeròs

ANSWERS

VERYSHORTANSWERTYPE

Q1(b) Q2(c) Q3(d) Q4(c) Q5(a) Q6(c) Q7 (b) Q8(a) Q9 (c) Q10

(c)

Q11(c) Q12(a)Q13(c)Q14(b)Q15(c)Q16(d) Q17(d)

SHORT ANSWER TYPE.
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Q1A (x)=2x2+3x−2Q2x=2 Q3L=2x-3 ;B=x−2

Q4. (i)Distinctreallinearfactors (ii)Equalreallinearfactors

(iii)Dislessthanzero Q523 Q6 4and−2

Q7. , Q8.25x2−30x+6 Q9 (i)(c)(ii)(d) (iii)(a) (iv) (b)
1

2

1

2

Q10. a=0;b=−6 Q11.X2−x+1 Q12.a=− Q13.X2−2 x+2 Q14.Sum=−
3

2
3

1

2
product=−3

LONGANSWERTYPE.

Q1 and− Q2.2x2−2 x−3 Q3.K=−10 Q4. Q5.a-b-1 Q6.
3

2

1

3
2

c

a

K=
4

3

Q7. a=0;b=-6 Q8.K=7 Q9.a=-20;b=-25 Q10.2x3-5x2-4x+3 Q12.2x-2,

R=9x-4

Q13. g(x)=-x+2 Q14 - and-2 Q15. Q16.K=-2
2

2
2

-25

12

27

7

VERYLONGANSWERTYPE

Q1. K=5anda=35 Q2 16x2-9x+1 Q3.2x2-25x+82 Q5.12x-2Q6.61x-65

Q7. -5and7 Q8 a=1andb=7 Q9.K=5anda=-5 Q10.(i) 6(ii)20

Q11. –x3+3x2-3x+5=(-x2+x-1)(x-2) Q12 and Q13.3x2-3 x+1 ;Zeròs
c

b

-b

a
2

are
3 ±2 6

6
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