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STUDYCOURSEMATERIAL
MATHEMATICS

SESSION-2020-21

CLASS-X

TOPIC:PairofLinearEquationinTwoVariables

Conceptmap

DAY-1
 TEACHINGMATERIAL

 Equation

 Anequationisastatementthattwomathematicalexpressionshavingoneor more
variablesareequal

 LinearEquation

 Equationsinwhichthepowersofallthevariablesinvolvedareonearecalledlinear
equations.Thedegreeofalinearequationisalwaysone.

 SolutionofaLinearEquationin2variables

 Thesolutionofalinearequation intwovariablesisapairofvalues,onefor x andtheother
fory,whichmakesthetwosidesoftheequationequal.
Eg: If2x+y=4,then(0,4)isoneofitssolutionsasitsatisfiestheequation.

 Alinearequationintwovariableshasinfinitelymanysolutions.

 PlottingaStraightLine
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Natureof2straightlinesinaplane

Forapairofstraightlinesonaplane,therearethreepossibilities

I)Theyintersectatexactlyonepoint II)Theyareparallel

iii)Theyarecoincident

ComparingtheratiosofcoefficientsofaLinearEquation

Question:-Solvetheequationgraphically:x+3y=6and2x–3y=12.

Solution:- x+3y=6
X 6 3 0
y 0 1 2

X 6 3 0
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⇒x=6–3y
2x–3y=12

⇒ x=
12+3y

2

Question:-Drawthegraphsofthepairofequations x+2y=5and2x-3y=–4.
Solution:-

DAY-2

 TEACHINGMATERIAL

ALGEBRAICMETHODSOFSOLUTIONOFASIMULTANEOUSEQUATION
Substitutionmethod:-Inthismethodwefollowthefollowingsteps

y 0 –2 –
4





Question:-Solvethesimultaneousequationsx+2y =8,2x–3y=2

Solution:- x +2y=8 …………(1)

2x –3y=2 …………(2)

Multiplyingthefirstequationby2,weget

2x +4y=16

WeSubtractsecondequationfrom theaboveequation

2x+4y=16
2x –3y= 2

–   +    –
———————–

0(x)+7y=14
∴y=2

Onputtingthevalueofxinequation(1)weget

x=8–2y

⇒x=8–4

⇒x=4

(4,2)isthesolution

Question:-Solvethefollowingpairoflinearequations:
y-4x=1
6x-5y=9
Solution:

Question:-Solvethefollowingpairofequationsbyeliminationmethod:9x-4y=2000 and7x-
3y=2000.



Solution:Multiplying9x-4y=2000by3and7x-3y=2000by4,weget,
27x-12y=6000 and 28x-12y=8000
Subtractingboththeseequations,weget,
(28x–27x)–(12y–12y)=8000–6000
x=2000

Substitutingvalueofxin9x-4y=2000,weget,
9(2000)–4y=2000
y=4000.

DAY-3

 TEACHINGMATERIAL

Cross-multiplicationMethodoffindingsolutionofapairofLinearEquations

FollowstepsgivenbelowtounderstandCrossMultiplicationMethod:

Step1:Writethegivenequationsintheform a1x+b1 y+c1 =0anda2x+b2y+c2 =0.

Andwrite

Step2:Withthehelpoftheabovediagram wewritetheequationsasshownbelow

Step3:Findxandy,provideda1b1 –a2b1 ≠0.

Forthepairoflinearequations

a1x +b1y +c1=0

a2x+b2y+c2=0,
xandycanbecalculatedas

x=(b1c2−b2c1)/(a1b2−a2b1)

y=(c1a2−c2a1)/(a1b2−a2b1)

Question:- Solvethefollowingpairofequationsbycrossmultiplicationmethod:

2x+3y-46=0and3x+5y–74=0.
Solution:-

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

Wedrawthearrowdiagram forcrossmultiplication



Now,withthehelpofdiagram wecanrewriteequationsas

= =
x

3× -5×(-46)(-74)
y

3× -2×(-74)(-46)
1

2×5-3×3

⇒ = =
x

-222+230

x

-138+148

1

10-9

⇒ = =
x

8

y

10

1

1

⇒ =1,and =1
x

8
y

10

Thus,x=8andy=10.

DAY-4

•ConnditionsCosistancy  Ifa1 x+b1 y+c1 =0,  a2 x+b2 y+c2 =0form apairoflinearequations,
thenthefollowingthreesituationscanarise:

       (i)If  ≠  thenthesystem is consistent,andhavinguniquesolution.
a
1

a
2

b
1

b
2

       (ii)If  = ≠  thenthesystem is inconsistent,andhavingnosolution.
a
1

a
2

b

b
2

c
1

c
2

       (ii)If   =  thenthesystem is dependentandconsistent,andhavinginfinitesolutions
c
1

c
2

c
1

c
2

Q.Oncomparingtheratiosofcoefficients,findoutwhetherthepairoflinearequations3x+2y=
5and2x–3y=7areconsistent,orinconsistent.

Sol.Here, a1=3, b1 =2, c1 =–5,  a2 =2, b2 =–3, c2 =–7

  =
a
1

a
2

3

2

=
b
1

b
2

2

-3

=   
c
1

c
2

-5

-7

Since,  ≠
c
1

c
2

c
1

c
2

So, thegivensystem ofequationsare consistent,andhavinguniquesolution.

EquationsReducibletoaPairofLinearEquationsinTwoVariables:
Letusunderstanditbyanexample:

Question:- Solve + =13and - =–2
2

X

3

Y

5

X

4

Y



Solution:

Wecanrewritethegivenequationsas,

2()+3()=13and
1

X

1

Y

5()–4()=–2
1

X

4

Y

Letussubstitute =pand+ =q,soweget,
1

X

1

Y
2p+3q=13and5p–4q=–2

Onsolvingtheseequations,weget,
p=2andq=3.

Weknow,p= =2andq= =3.
1

X

1

y

Thus,x= andy=
1

2

1

3

Somesolvedexamples
Question1.
Findwhetherthelinesrepresentingthefollowingpairoflinearequationsintersectatapoint,are
parallelorcoincident:2x–3y+6=0,4x–5y+2=0
Solution:

Question2. Solveforx, x+2y–3=0and3x–2y+7=0

Solution:



Question3.
4chairsand3tablescost?2100and5chairsand2tablescost?1750.Findthecostofonechair
andonetableseparately
Solution:

Question4. Solveforxandy:
2x=5y+4; 3x-2y+16=0

Solution:

Question5
Solveforxandy:

Solution:



Question6.
Solveforxandy:

6(ax+by)=3a+2b,
6(bx–ay)=3b-2a

Solution:



DAY-5

ASSIGNMENT

Solvethefollowingquestions
1.Drawthegraphsoftheequations4x–y–8=0and2x–3y+6=0.Also,determinethe
verticesofthetriangleformedbythelinesandx-axis.
2.Ifthelines3x+2ky=2and2x+5y+1=0areparallel,thenfindvalueofk.
3.Solvethepairoflinearequationsbysubstitutionmethodx–7y+42=0,x–3y–6=0
4.Forwhatvalueofpthepairoflinearequations(p+2)x–(2p+1)y=3(2p–1)and2x–3y=7
hasauniquesolution.
5.Solveforxandy3x+2y=11and2x+3y=4Alsofindpifp=8x+5y
6.Thedifferenceoftwonumberis66.Ifonenumberisfourtimestheother,findthenumbers.
7.Solveforxandy

+ =2, - =-2
5

x+y

1

x-y

15

x+y

5

x-y

8.SolvebyCross–multiplicationmethod + =a+b, - =-2
x

a

y

b

x

a
2

y

b
2

9.Atwodigitnumberisobtainedbyeithermultiplyingsum ofdigitsby8andadding1orby
multiplyingthedifferenceofdigitsby13andadding2.Findthenumber.
10.Amantravels600km tohishomepartlybytrainandpartlybybus.Hetakes8hours,ifhe
travels120km bytrainandrestbybus.Further,ittakes20minutelonger,ifhetravels200km by
trainandrestbybus.Findthespeedsofthetrainandthebus




