
1

CHAPTER-3

PAIROFLINEAREQUATIONSINTWOVARABLES

 Introduction

 Methodstofindthesolutionpairoflinearequations

 Substitutionmethod

 Eliminationmethod

 Generalmethod(crossmultiplicationmethod)

 Eliminatingconstantmethod

 Applicationoflinearequationsinsolvingpracticalproblems.

Introduction

 Anequationoftheform ax+by+c=0,where a,b,carerealnumbers +a
2

≠0iscalledalinearequationintwovariablesxandy.b
2

Thenumbersaandbarecalledco-efficientofthevariablesofequation

ax+by+c=0,andthenumbercincalledtheconstantoftheequation

ax+by+c=0.

Twolinearequationsisthesametwovariablesarecalledapairoflinear

equationsintwovariables.Themostgeneralform ofapairoflinearequationis

x+ y+ =0a
1

b
1

c
1

x+ y+ =0a
2

b
2

c
2

Wherea1,b1,c1,a2,b2,c2arerealnumbers

Suchthata1
2+b1

2≠0;a2
2+b2

2≠0

ConsistentSystem:Asystem ofsimultaneouslinearequationsissaidtobe

consistent,ifithasatleastonesolution.

Inconsistentsystem:Asystem ofsimultaneouslinearequationsissaidtobe

inconsistent,ifithasnosolution.

Geometrical(i.e.graphical)methodofsolutionofapairoflinearequations:The

graphofapairoflinearequationsintwovariablesisrepresentedbytwolines.

Onlyoneofthefollowingthreepossibilitiescanhappen.

(i)Thetwolineswillintersectatonepoint

(ii)Thetwolineswillnotintersecti.e.theyareparallel.

(iii)Thetwolineswillbecoincident.

1.Ifthelinesintersectatapoint,thenthatpointgives xx

Theuniquesolutionoftwoequations.Inthiscase,

Thepairofequationisconsistent.
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2.ifthelinescoincidesthenthereareinfinitely

manysolutions.Eachpointonthelinebeing

asolution.Inthiscasethepairof x’

equationsisdependent(consistent) 0

3.Ifthelinesareparallel,thenthepairofequations

hasnosolution.Inthiscase,thepairofequation

isinconsistent.Algebraicinterpretationofpair

oflinearequationsintwovariables.Thepairoflinear

equationsbetheselines.

a1x+b1y+c1=0anda2x+b2y+c2=0

(a)If ≠ ,thenthepairoflinearequationshasexactly
a

1

a
2

b
1

b
2

onesolutioni.e(uniquesolution)

(b)If = = thenthepairoflinearequationshasinfinitelymanysolution.
a

1

a
2

b
1

b
2

c
1

c
2

(c)if = ≠ ,thenthepairoflinearequationshavenosolution.
a

1

a
2

b
1

b
2

c
1

c
2

S.no Pairoflines Comparetheratios Graphical

representation

Algebraic

interpretation

1. a1x+b1y+c1=0

a2x+b2y+c2=0

≠
a

1

a
2

b
1

b
2

Intersecting

Lines

Uniquesolution

2. a1x+b1y+c1=0

a2x+b2y+c2=0

= =
a

1

a
2

b
1

b
2

c
1

c
2

Coincident

line

Infinitelymany

solutions

3. a1x+b1y+c1=0

a2x+b2y+c2=0

= ≠ ,
a

1

a
2

b
1

b
2

c
1

c
2

Parallel

lines

Nosolution

X
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ALGEBRAIC METHODSFOR SOLVINGAPAIROFLINEAREQUATIONS:-

(A) SubstitutionMethod:

Stepwisemethodofsolvinglinearequationsby(substitutionmethod)

a1x+b1y+c1=0___(i)

a2x+b2y+c2=0____(ii)

step1:

Findthevalueofonevariablesay‘y’intermsoftheothervariablei.eӿfrom

eitherequation,whicheverisconvenient.

Sayy= ̶ (iii)
a

1

b
1

̶
x

c
1

b
1

Step2:

Substitutethisvalueofyintheotherequationsay(II)andreduceitintoan

equationinonevariablei.eintermsofx,whichcanbesolved.

Step3:

Substitutevalueofxgotinstep2inIIIequationsandgetvalueofy.

Inthiswaywegetvalesofxandy.

Important:sometimeswhiledoingstep2,wegetstatementswithnovariable.If

thisstatementistrue,weconcludethatthepairoflinearequationshasinfinitely

manysolutions.

IfthestatementisFalse,thenthepairoflinearequationshavenosolutionsi.e

theyareinconsistent.

ELIMINATIONMETHOD:

Followingarethestepstosolvethepairoflinearequationsbyeliminations

method:

Step1:_ firstmultiplyboththeequationsbysomesuitablenon-zeroconstantsto

maketheco-efficientofonevariable(eitherxory)numericallyequal.

Step2:- Thenaddorsubtractoneequationfrom theothersothatonevariable

getseliminated.Ifyougetanequationinonevariable,gotostep3.

Ifinstep2,weobtainatruestatementinvolvingnovariable,thenthe

originalpairofequationshasinfinitelymanysolutions.However

Ifinstep2,weobtainafalsestatementinvolvingnovariable,thenthe

originalpairofequationshasnosolutionsi.e.itisinconsistent.

Step3:- solvetheequationinonevariable(xory)soobtainedtogetitsvalue.

Step4:- substitutethisvalueofӿ(ory)ineitheroftheoriginalequationstogetthe

valueofothervariable.
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C) CROSSMULTIPLICATIONMETHOD.

Letthepairoflinearequationsbe x+ y+ =0____(1)a
1

b
1

c
1

x+ y+ =0____(2)a
2

b
2

c
2

Step1:- Multiplyingequation(1)byb2andequation(2)byb1toget

x+ y+ =0____(3)b
2

a
1

b
2

b
1

b
2

c
1

x+ y+ =0______(4)b
1

a
2

b
1
b

2
b

1
c

2

Step2:- subtractingequation(4)from (3)weget.

( - )x+( - )y +( - )=0b
2

a
1

b
1

a
2

b
2

b
1

b
1

b
2

b
2

c
1

b
1

c
2

i.e.( - )x= -b
2

a
1

b
1

a
2

b
2

c
1

b
1

c
2

so x= providedb2a1–b1a2≠0__________(5)
b

1
c

2-
b

2
c

1

-b
2
a

1
b

1
a

2

Step3substitutingthisvalueofxin(1)or(2)weget

Y= ___________________(6)
c

1
a

2-
c

2
a

1

-a
1
b

2
a

2
b

1

Nowtwocasesarise:

CaseI:- a1b2-a2b1≠0⇒a1b2≠a2b1⇒ ⛬
a

1

a
2

b
1

b
2

⇒ pairoflinearequationshasuniquesolution

CaseII:- a1b2-a2b1=0⇒a1b2=a2b1⇒ ⛬ =K(suppose)
a

1

a
2

b
1

b
2

∴ a1=ka2andb1=kb2

Substitutingthevaluesofa1,b1inequation(1)weget

K(a2x+b2y)+c1=0___________(7)

Wesee(7)and(2)canbothbesatisfiedonlyif

C1=Kc2i.e =Kthusifc1=Kc2.Anysolutionofequation(2)willsatisfythe
c

1

c
2

equation(1)

Andviceversasoif = = =K,thenthereareinfinitelymanysolutionsto
a

1

a
2

b
1

b
2

c
1

c
2
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thepairoflinearequations.Ifc1≠Kc2thenanysolutionofequation(1)willnot

satisfyequation(2)andviceversa.

ThereforethepairlinearequationshavenosolutionsWecanwritethesolution

givenbyequation(5)and(6)

Intheform: = =
x

-b
1
c

2
b

2
c

1

y

-c
1
a

2
c

2
a

1

1

-a
1
b

2
a

2
b

1

Inrememberingtheaboveresult,thefollowingdiagram maybehelpfultoyou

x y 1

b1 c1 a1 b

b2 c2 a2 b2

Thearrowsbetweenthetwonumbersindicatethattheyaretobemultipliedand

thesecondproductistobesubtractedfrom thefirst.

Forsolvingapairoflinearequationsbythismethodwewillfollowthefollowing

steps.

Step1:- Writethegivenequationintheform (1)and(2)

Step2:- Takingthehelpofthediagram above,writeequationsasingiven(3)

Step3:- Findxandy,provideda1b2–a2b1≠0
N:B; Step2abovegivesyouanindicationofwhythismethodiscalledthe

cross-multiplicationmethod.

D)CONSTATNTELIMINATIONMETHOD:

Stepstosolvethepairoflinearequationsbyconstanteliminationmethod

x+ y+ =0____(I)a
1

b
1

c
1

x+ y+ =0____(II)a
2

b
2

c
2

Step1:- Dividingequation(1)byequation(2)

say =
x+ ya

1
b

1

x+ ya
2

b
2

c
1

c
2

Step2:- Takingcrossmultiplicationsweget.

a1c2x+b1c2y=a2c1+b2c1y consistantsgot

& (a1c2-a2c1)x=(b2c1-b1c2)y eliminated

Step3:- equatingthisequationas(LCM ofco-efficientsofandy)K

e.g (a1c2-a2c1)x=(b2c1-b1c2)y=(a1c2-a2-a2c1)(b2c1-b1c2)K

∴ x=(b2c1-b1c2)Kandy=(a1c2-a2c1)K____________(3)

Usingthesevaluedofxandyin(1){or(2)}

Weget
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a1(b2c1 ̶ b1c2)k+b1(a1c2 ̶ a2c1)k=c1

or [a1b2c1 ̶ a1b2c2+a1b1c2 ̶ a2b1c1]k=c1

Or k= = provided a1b2-a2b1≠0
c

1

(a
1

b
2-

a
2

b
1)c

1

1

(a
1

b
2-

a
2

b
1)

∴From (3) x= andy=
b

2
c

1-
b

1
c

2

-a
1
b

2
a

2
b

1

a
1
c

2-
a

2
c

1

-a
1
b

2
a

2
b

1

Important:Sometimeswemaycrossmultiplyandalltermscancelandwegetsay

0=0i.e.statementintime,thesystem hasinfinitelymanysolutionsorsometimes

wemayget7=9etc,thestatementisfalsesothesystem hasnosolution.

Example1:- let3x+2y=7_________(1)

3x–y=1______(2)

Dividing(1)by(11)weget =
3x+2y

3x-y

7

1
Takingcrossmultiplicationweget

21x-7y=3x+2y or 18x=9y or 2x=y

Let2x=7y=3x+2y or 18x=9y or 2x=y

Usingthesevaluesofxandyin(1)get

3k+2(2K)=7 or 7K=7 orK =1
7

7

Hencex=k=1 and y=2k=2x1=2so

x=1

Y=2

Example2:- solveforxandy:3x+2y=5_____(I)

6x+4y=10____(II)

Solution: Dividing(1)by(ii)andcrossmultiplyweget.

30x+20y=30x+20y or0=0

Thestatementistrue.Hencethegivensystem ofequationshave

infinitelymanysolutions.

Example3:- Solving: 3x+2y=7____(1)

6x+4y=12____(II)

Solution: Dividing(1)by(II)andcrossmultiplyweget.

42x+28y=36x+24y⇒42x–36x=24y–28y
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⇒ 6x=–4y⇒3x=–2y

Taking 3x=–2y=6k justtoavoidfractional

Or x=2kandy=–3k valuesofKwetake(LCM of2,3)k

Usingthesevaluesofxandyin(I)equationweget.

3(2k)+2(–3k)=7⇒6k–6k=7

⇒ 0=7.Thestatementisfalse

Hencethesystem hasnosolution.

Example4:- Solvingequations 3x–y=0___(I)

8x–2y=2___(II)

From (1)wetake3x=y=3k(suppose)

∴x=K;y=3k,usingin(II)equation

8k–2(3k)=2 ⇒8k–6k=2 ⇒2k=2

⇒k=1

Hencex=k=1 andy=3k=3(1)=3

i.ex=1 andy=3

Note: ifa1x+b1y=0

Anda2x+b2y=o

Thentrivialsolutionisx=0;y=0

N:B Applyallothermethodstotheaboveexamplesandseeifthe

answersaresame.

Objectivetype: VSAType(onemarkeach)

Q1:- MatchcolumnAwithcolumnB

A B

(i) Apairofequationis (a) Thelineswillalways

consistant beparallel.

(ii) Equations3x+4y=18 (b) thelineswillbe

4x+ y=24ha Intersectingorconincident
16

3
(iii) Apairofequationis C) infinitenumberof

inconsistant solutions.
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Q2.Writetrueorfalseasthecasemaybe.

(i) Thelines3x–2y=4 and 2x+3y=18areintersectinglines.

(ii) 2+3y=5 and 6x+9y=18areintersectinglines.

(iii) 2+3y=5and2x+3y=9arenotparallellanes.

Q3.Fillintheblanks.

(i) Thedependentequationfrom ………………..lines

(ii) Onelineisparalleltox-axis,anotherisparalleltoy-axis,thenthese

twolinesare……..toeachother.

(iii) Alinearequationintwovariablesrepresentsa……..

Q4.Choosethemostappropriateansweramong4givenalternatives.

Apairofequationsisconsistent,thenthelineswillbe.

(a) Parallel (b) Alwayscoinicident (c) Alwaysintersecting

(d) intersectingorconincident.

Q5.Thepairofequationsy=oandy=-7has

(a) Onesolutions (b) twosolutions (c) infinitelymanysolutions

(d) Nosolution.

Q6.Thepairofequationx=aandy=bgraphicallyrepresentsthelines

whichare

(a) parallel (b) intersectingat(a,b) (c) coincident

(d) Intersectingat(b,a)

Q7.Thevalueofcforwhichthepairofequationscx–y=2and6x–2y

=3willhaveinfinitelymanysolutionis

(a) 3 (b) – 3 (c) – 2 (d) novalue.

Q8.Thepairofequations5x–15y=8and3x–9y=
24

5
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has

(a) infinitesolutions(b) uniquesolution (c) nosolution

(d) onesolution.

Q9.Thesum ofthedigitsoftwodigitnumberis9.If27isaddedtoit,the

digitsofthenumbersgetreversed.Thenumberis

(a) 36 (b) 72 (c) 63 (d) 25

Q10.Thesolutionsoftheequationx+y=14andx–y=4is

(a) x=9andy=5 (b) x=5andy=9

(c) x=7,y=–7 (d) x=10,y=4

Q11.ThevalueofKforwhichthesystem ofequationsx–2y=3and3x+

ky=1hasauniquesolutionis

(a) K=–6 (b) K≠–6 (c) K=0(d) novalue.

Q12.Apairofequationsisinconsistent,thenthelineswillbe.

(a) parallel (b) Alwayscoincident (c) Alwaysintersecting

(d) intersectingorcoincident

Q13.ThevalueofKforwhichthesystem ofequationsKx–y=2and6x–

2y=3hasauniquesolutionis

(a) k=–3 (b) k≠–3 (c) k=0 (d) k≠0

Q14.ThevalueofKforwhichthesystem ofequations2x+3y=5and

4x+ky=10hasinfinitelymanysolutionsis

(a) k=–3 (b) k≠–3 (c) k=6 (d) noneofthese

Q15.Sum oftwonumbersis35andtheirdifferenceis13thenthe

numbersare.

(a) 24and12 (b) 24and11 (c) 12and11 (d) noneofthese

Q16.ThevalueofKforwhichthesystem ofequations x+2y=3and

5x+ky+7=0hasnosolutionis.
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(a) K=10 (b) K=6 (c) K=3 (d) K=1

Q17.ThevalueofKforwhichthesystem ofequations3x+5y=0andKx+

10y=0hasanon-zerosolutionis

(a) K=0 (b) K=2 (c) K=6 (d) K=8

Q18.Thesum ofthedigitsofatwodigitnumberis12.Thenumber

obtainedbyintersectingitsdigitsexceedsthegivennumberby18.

Thenthenumberis

(a) 72 (b) 75 (c) 57 (d) noneofthese

Q19.If(6,k)isasolutionoftheequation3x+y–22=0,thenthevaluceof

kis:

(a) 4 (b) –4 (c) 3 (d) –3

Q20.Thepairofequations2x+3y=7andk + y=12havenosolutions,
9

2

thenthevalueofkis

(a) (b) –3 (c) 3 (d) 3/2
2

3

SHORTANSWER TYPE(2MARKSEACH)

Q1. Solveforxandy: 11x+15y+23=0

7x–2y–20=0

Q2.2x+y=7 and4x–3y+1=0

Q3.2x+5y= and3x–2y=
8

3

5

6

Q4.3x–5y–19=0 and–7x+3y+1=0

Q5.Findthevalueofksothatthesystem ofequationshasnosolution

3x–y–5=0 ; 6x–2y–k=0

Q6.Findthevalueofk,sothatthefollowingsystem ofequationshasa

non-zerosolution
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3+5y=0 ; kx+10y=0

Q7.Findthevalueofk,sothatthesystem ofequationshasnosolution:

x–2y=3 ; 3x+ky=1

Q8.Findthevalueofk,sothatthesystem ofequationhasnosolution.

kx+3y=3; 12x+ky=6

Q9.Findthevaluesofksothatthesystem ofequationshasaunique

solution:

x–2y=3 and3x+ky=1

Q10.Forwhatvalueofkthepairoflinearequationshasinfinitenumberof

solutions.

kx+3y=2k+1 ; 2(k+1)x+9y=7k+1

Q11.Solvethesystem oflinearequationsgraphically.

x+2y=3 ; 4x+3y=2

Q12.Solvethesystem oflinearequationsgraphically.

2x–3y–17=0 ; 4x+y–13=0

Shadetheregionboundedbytheabovelinesandx-axis.

Q13.Thesum oftwonumbersis137andtheirdifferenceis43.Findthe

numbers.

Q14.Thesum oftwonaturalnumbersis8andthesum oftheirreciprocals

is .Findthethenumbers.
18

15

Q15.Thesum ofthedigitsofatwodigitnumberis12.Thenumber

obtainedbyinterchangingthetwodigitsexceedsthegivennumber

by18.Findthenumber.

Q16.Afractionbecomes ,if2isaddedtoboththenumeratorandthe
9

11

denominator.If3isaddedtoboththenumeratoranddenominator,it

becomes .Findthefraction.
5

6

LONGANSWERTYPE(3MARKSEACH)

Q1.Findthevalueofk,sothatthesystem ofequationshasnosolution:

(3k+1)x+3y–2=0

and (x2+1)x(x–2)y–5=0
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Q2.FindthevalueofKsothatthesystemsofequationshasaunique

solution:

kx+3y=k–3

and 12x+ky=K

Q3.Forwhatvaluefok,thepairoflinearequationshasinfinitenumberof

solutions:

x+(2k–1)y=4 and kx+6y=k+6

Q4.Solvethepairoflinearequations.

+ =3 ; x–2y=2
x

3

y

2

Q5.Findthevalueofaandbforwhichsystem oflinearequationshasan

infinitenumberofsolutions.

(a–1)x+3y=2; 6x+(1–2b)y=6

Q6.Solvethesystem oflinearequationsgraphically

2x–5y+4=0 ; 2x+y–8=0.Findthepointswherethese

linesmeetthey–axis.

Q7.MuttonissoldatRs535perkgwithoutoffalandRs495perkg

alongwith100gmsoffal.Findthecostof1kgofanoffal.

Q8.ThecostofonequintalofpaddyisRs1200andcostofonequintal

riceisRs2000.OverheadcoststoconvertpaddyintoriceisRs400.

Aonequintalpaddygives70kgriceand30kghusk.Findthecostof

1quintalofhusk?

Q9.Thesum oftwicethefirstandthricethesecondis92andfourtimes

thefirstexceedsseventimesthesecondby2.Findthenumbers.

Q10.Seventimesatwodigitnumberisequaltofourtimesthenumber
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obtainedbyreversingtheorderofitsdigits.Ifthedifferencebetween

thedigitsis3,thenfindthenumber.

Q11.FiveyearsagoNuriwasthriceoldasSony.Tenyearslater,Nuriwill

betwiceasoldasSonu.FindthepresentageofNuriandSony.

Q12.Ina△ABC,∠C=3∠B=2(∠A+∠B).Findtheangles.

Q13.FindthefouranglesofacyclicquadrilateralABCDinwhich

∠A= ;∠B ;∠C= ;∠D=(2x–1)
o

(y+5)
o

(2y+15)
o

(4x–7)
o

Q14.Thecostof5orangesand3applesisRs35andthecostof2

orangesand4applesisRs28.Findthecostofanorangeandan

apple.

LONGANSWERTYPE(4MARKSEACH)

Q1. Solveforxandy

x+y=5xy; 3+2y=13xy ; x≠0; y≠0

Q2.Solve: + =11 ; - +7=0
x

3

y

4

5x

6

y

3

Q3. + =
1

2(2x+3y)
12

7(3x-2y)
1

2

+ =2 solveit.
7

(2x+3y)

4

(3x-2y)

Q4.Solvefor andy

+ =10 ; + =13 ;wherex+y≠0andx–y≠0
44

x+y

30

x-y

55

x+y

40

x-y

Q5.Solveforxandy
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(a–b)x+(a+b)=a2–2ab–b2

(a+b)(x+y)=a2+b2

Q6.Solveforxandy: ax–by=a2+b2

x+y=2a

Q7.Solveforxandy

2(ax–by)+(a+4b)=0

2(bx+ay)+(b–4a)=0

Q8.Thesum ofatwodigitnumberandthenumberobtainedbyreversing

thedigitsis66.Ifthedigitsofthenumberdifferby2.Findthe

number.Howmanysuchnumbersarethere?

Q9.Thedenominatorofafractionisgreaterthanitsnumeratorby11.If8

isaddedtobothitsnumeratoranddenominator,itreducesto .
1

2

Findthefraction.

Q10.Thepresentageofawomenis3yearsmorethanthreetimestheage

ofherdaughter.Threeyearshence,thewoman’sagewillbe10years

morethantwicetheageofherdaughter.Findtheirpresentages.

Q11.Aboatgoes30km upstream and44km downstream in10hours.In

13 hours,itcan go 40 km upstream and 55 km down stream.

Determinethespeedofthestream andthatoftheboatinstillwater.

Q12.Theareaofarectangleremainsthesameifthelengthisincreasedby

7m and the breadth is decreased by3 m.The area remains

unaffected,ifthelengthisdecreasedby7m andthebreadthis

increasedby5m .findthedimensionsoftherectangle.

Q13.AandBeachhassomemoney.IfAgivesRs30toBthenBwillhave

twicethemoneyleftwithA.ButifBgivesRs10toAthenAwillhave
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thriceasmuchasisleftwithB.Howmuchmoneydoeseachhave.

ANSWERS

VERYSHORTANSWERTYPE

Q1.(i) →(b) (ii) →(c) (iii)→(a)

Q2.(i)True (ii) False(iii) False

Q3.(i)coincident (ii)perpendicular(iii)line.

Q4.(d) Q5 (d) Q6 (b) Q7 (d) Q8 (c) Q9 (a)

Q10 (a) Q11 (b) Q12 (a) Q13(C) Q14 (C)

Q15 (b) Q16 (a) Q17 (C) Q18 (c) Q19 (a)

Q20(c)

SHORTANSWERTYPE

Q1.x=2;y=3Q2.x=2;y=3Q3. x ;y=
1

2

1

3

Q4.x–2;y–5 Q5.k=10 Q6.k=6

Q7.k=–6 Q8. k=–6 Q9.k≠–6

Q10.k=2 Q11.x=–1;y=2 Q12.x=4;y=
47

7

Q13.x=90;y=47 Q14.Twonaturalnumbersare3and5

Q15.57 Q16.
7

9

lONGANSWERTYPE

Q1. K=–1 Q2. K≠6 Q3. K=2 Q4. x=6;y=2

Q5. a=3;b=–4 Q6.X= ;y= Q7.Rs135. Q8. Rs
10

3

4

3

666.66

Q9.Numbersare25and14 Q10.36

Q11.Nuri=50years sonu=20years
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Q12.∠A=20ͦ,∠B=40ͦ,∠c=120ͦ.

Q13.∠A=65ͦ,∠B=55ͦ,∠C115ͦ,∠D=125ͦ

Q14.Costoforange=Rs4 costofanapple=Rs5

VERYlONGANSWERTYPE

Q1. x= ;y= Q2.x=6;y=36 Q3. x=2;y=1
1

2

1

3

Q4.x=8,y=3 Q5.x=a+b,y=
-2ab

a+b

Q6. x=a+b,y=a–b Q7.x= ,y=2
-1

2

Q8.42 Q9. Q10. Woman=33yrs,Daughter=10yrs.
3

14

Q11.Speedofwater=3km/h,speedofboat=8km /h

Q12.Length=28m, Breadth=15m

Q13.AhasRs62,BhasRs34.
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