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Linear Equations in Two
Variables

In the Chapter

An equation of theform ax + by + ¢ = 0, where a, b and c are real numbers, such that a and b are not both
zero, iscalled alinear equation intwo variables.

A linear equation in two variables has infinitely many solutions.

The graph of every linear equation in two variablesisastraight line.

x = 0isthe equation of they-axisand y = 0 isthe equation of the x-axis.

Thegraph of x=aisastraight line parallel to the y-axis.

Thegraph of y=aisastraight line parallel to the x-axis.

An eguation of the type y = mx represents a line passing through the origin.

Every point on the graph of alinear equation in two variablesis asolution of the linear equation.
Moreover, every solution of the linear equation is a point on the graph of the linear equation.

The pair of values of x and y which satisfies the given equation is called solution of the equation in two
variables.

Example: Consider the equation

2x+3y=5
We seethat x = 1, y = 1 satisfies the equation
ie LH.S=2x1+3x1=5=RH.S.

The solution of the above equation isthe ordered pair (1, 1)

5
Also puttingx=5y=—§ in2x+3y=5

-5
WehavelL.H.S. =2 x 5+3(?j =10-5=5=R.H.S.

Equation of aline parallel to they-axisat adistanceafromitisx= a.
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Equation of aline parallel to the x-axisat adistanceb fromitisy = b.
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NCERT TEXT BOOK QUESTION (SOLVED)

[EXERCISE 4.1 |

Q.1.Thecost of anotebook istwicethecost of a
pen. Write a linear equation in two variables to
represent thisstatement.

(Hint. Takethe cost of a notebook to be Rs. x
andthat of apentobeRs.y).

Ans. According to the question, the cost of a
notebook is twice the cost of a pen.

. X - 2y
0

= X—=2y

Q.2. Expressthefollowinglinear equationsin
theform ax + by +c=0and indicatethevaluesof a,
band cin each case:

(i) 2x+3y=9.35 (ii)x—%—lO:O
(iii)—2x+3y=6 (iv) x=3y
(V) 2x=-by (vi)3x+2=0
(vi)y—2=0 (viii) 5=2x
Ans. (i) 2x+3y=9.35
2x+3y-935 = 0

Comparing with ax+ by + ¢ =0, we have
a=2,b=3,c=935

Y
(i) x— 5—10—0

Comparing with
ax+hby+c = 0

1
a=1b=-—,c=10.

5
(iii)—2x+3y=6
-2x+3y-6 = 0
Comparing withax + by + ¢ = 0, we have
a=2,b=3,c=-6
vy x = Y
x-3y = 0
Comparing withax + by + ¢=0. wehave
a=1,b=-3,c=0
(V) 2x=-5y
2X -5
= 2xX+5y+0 0
Comparing with ax + by + ¢=0, we have
a=2,b=5,.¢=0
(vi)3x+2=0
X+0y+2 = O
Comparing withax + by + ¢ =0, wehave
a=3,b=0,c=2
(vii) y-2 =0
Ox+ly-2 = 0
Comparing withax + by + ¢ =0, wehave
a=0,b=1,¢c=-2
(viii) 5 =
o -2x-0y+5 = 0
Comparing withax + by + ¢ =0, we have
a=-2,b=0,c=5

EXERCISE 4.2 |

Q.1. Which oneof thefollowing optionsistrue,

andwhy?
y=3x+5has

(i) auniquesolution,

(i) only two solutions,

(iii) infinitely many solutions

Ans.  y=3x+5

Itisalinear equation intwo variables. We know
that a linear equation in two variables has infinite
solutions.

Henceoption (iii) iscorrect.

Q.2. Write four solutions for each of the
following equations:

()2x+y=7 (imx+y=9

Ans. (i) 2x+y = 7

(iii) x =4y

or y = 7-2X
When x=0,y=7
When x=1,y=7-2x1=5
When x=2,y=7-2x2=7-4=7
When x=3,y=7-2x3=1
Hencefour solutionsare (0, 7), (1, 5), (2, 3) and
CY

(i) mx+y = 9
or y = 9-mx
When x=0,y=9
When x=-1,y=9-17x1=9 - =
When x=-1,y=9-n(-1)=9+nn
When Xx=2,y=9-n(2)=9-2n

Hencefour solutionsare (0, 9), (0, 9—m), (-1,9+
1) and (2, 9—2m)
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(iii) X = dy = 4-2x0=4
When y=0,x=0 = RHS
When y=1,x=4 . (4,0) isasolution of x -2y =4.
When y=-1,x=—4 (iv) Xx=2y = 42,42
When y=2,x=8 LHS = x-2y
Hence four solutions of the given equations are = \2-2x4\2
(0,0), (4,1), (-4,-1)and (8, 2) = 2-8V2=-7\2
Q.3. Check which of thefollowing ar esolutions = RHS
of theequation x—2y=4and which arenot: . (2,4V2) isnot asolution of x—2y = 4.
() (0,2) (ii) (2,0) (iii) (4,0) (V) x=2y = 4,(L1
. LHS = x-2y
(iv) (N2, 4v2) (v) (L, 1) — 1-ox1
Ans. (i) x=2y = 4,(0,2 = 1-2=-1
LHS = (x-=2y = RHS
= 0-2x2 Hence (1, 1) isnot asolution of x—2y = 4.
= —4#RHS Q.4.Find thevalueof k, if x=2,y=1isasolution
-~ (0, 2) isnot asolution of x—2y = 4. of theequation 2x + 3y =k.
(in) Xx=y = 4,20 Ans.x =2,y =1isasolution of the equation
LHS = x-2% 2x+3y = Kk
= 2-2x0=2 2x2+3x1 = k
= RH.S = 4+3 = k
-~ (2,0)isasolutionof x —2y = 4. = 7 = k
(iii) x=2y = 4,(40 Hence k = 7
LHS = x-2%
| EXERCISE 4.3
Q.1. Draw the graph of each of thefollowing - Tableisgivenbelow :
linear equationsintwovariables:
()x+y=4 (i) x—-y=2 A B ¢
(iii) y = 3x (iv)3=2x+y X 0 1 2
Ans. (i) X+y = 4 y 4 3 2
or y = 4-Xx

Now we take certain values of x and find their

corresponding values of y
For x=0,y=4-

X= 2,y:4_

0
x=1ly=4-1
2

4
3
2

Now weplot thepointsA(0,4), B(1, 3) and C(2, 2)
on the graph and join them to get the straight line
which representsthe linear equation x +y = 4.

(i) X-y = 2
X = 2+y
y
3_-
2+ v
1+ A
. */gz'.m
X ——t—t— ——
-3 -2 -1
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Now consider certain values of y and find their
corresponding values of x.

When y=0,x+2+0=2
y=1,x=2+1=3
y=2,Xx=2+2=4,

The corresponding table is

P Q
X 2 3 1
y 0 1 2

Now we plot the points P(2, 0), Q(3, 1) and R(4,
2) on the graph paper and thus we get the
corresponding line of the linear equation x—y =2,

(iii) y = 3X

It is aline passing through the origin O(0, 0).
Now we consider certain values of x and find the
corresponding values of y

When x=0,y=3%x0=0
x=1y=3%x1=3
x=-13,y=3x-1=-1

O A B
X 0 1 -1
y 0 3 -3
{ &
3% 6A(1, 3)
2-_
"TYoo
Kb »
3 -2-1/91 2 3 )
B(-1,-3)¢-3+
}:.
(iv) We have: 3 = 2x+y
\rr
3% A0, 3)
2 3=2x+y
B(1, 1)
C(312,0) .

x -2 -1 0 1\2 3 4 5 X

-1 c(2, -1)
-2
p

Put X = 0,3=0+y
= y = 3
Put X = 13=2x1+y
= y =1
Put X = § 3—2><§+
T opvTery My
= y =0
A B C
X 0 1 32
y 3 1 0

Q.2. Give the equations of two lines passing
through (2, 14). How many moresuch linesarethere,
andwhy?

Ans. Clearly X 2,y=14

Oneequationis y X
Second equationisx+y = 16

In fact we can find infinite equations because
through one point infinite lines pass.

Q.3.If thepoint (3, 4) lieson thegraph of the
equation 3y=ax + 7, find thevalueof a.

Ans. Hence, 34H-13)-7 =0
= 12-3a-7 =0
= 5-3a =0
= 3a =5

5
= a = 3

Q.4. Thetaxi farein acity isasfollows: For the
first kilometre, the fare is Rs. 8 and for the
subsequent distanceit isRs. 5 per km. Takingthe
distancecovered asx km and total fareasRsy, write
alinear equation for thisinformation, and draw its
graph.

Ans. Taxi farefor first kilmoter = Rs. 8

Taxi fare for subsequent distance = Rs. 5

Total distance covered = X

Total fare = vy

Fareforfirstkilometer = Rs.8

Farefor (x—1) kilometer = 5(x-1)

Total fare = 5(x1)+8
o y = 5x1)+8
or y = b5x-5+8
Hencey =5x + 3istherequired linear equation.
Now we draw the graph of

y = b5x+3
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A B C
X 0 1 2
y 3 8 13
Py
14
13 C(2.13)
12
1
10
9
8l $B(1,8
7
6
5
4
3} A0,3)
§/
x []01 234 X

<

Q.5. From the choicesgiven below, choosethe
equation whosegraphsaregivenin Fig. (a) and Fig.

().
For Fig. (a) For Fig. (b)
(i)y=x ()y=x+2
(i x+y=0 (iy=x-2
(i) y=2x (i) y=—x+2
(iv) 2+3y=7x (iv)x+2y=6
Y
2
0,0
L) 1 / .
2 1?1\< 3
- (1’_1)
-2
v
@
Y
4 L
1,303t

Q.6.Ifthework doneby abody on application of
a constant force is directly proportional to the
distancetravelled by the body, expressthisin the
form of an equation in twovariablesand draw the
graph of thesameby takingtheconstant forceas5
units. Alsoread from thegraph thewor k donewhen
thedistancetravelled by thebody is

(i) 2 units (i) Ounit

Ans. [Hint : Assumethework done by constant
force as y units and distance travelled by the body
as X unitsto get y = 5]

It isastraight line passing through the origin.

Now to plot the graph, we take some values of x
and find the corresponding values of y.

(@] A B C
X 0 1 2
y 0 5 10 15
Ay
"
101 B(z2, 10)
9-
a.
.
6
5t ¢ A(1.5)
4
3
2¢
8
0,0) -
X -1_3525&5{3%3910 x
v

¥

220, 2)
4 > X

AnsFig. (a),x+ y=0andfor Fig. (b),y=—x+2.

2-19 1 A{‘ !

v
(b)

(i) When X = 2units(distance)
: y = 5
= y = 5x2=10
Work done = 10.
@) When x = Ounits
: y = 5
= y = 5x0=0
Hencework done==

Q.7.Yamini and Fatima, two studentsof Class
I X of aschool, together contributed Rs. 100towards
the Prime Minister’s Relief Fund to help the
earthquakevictims. Writealinear equation which
satisfiesthisdata. (You may taketheir contributions
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asRs. xand Rs.y.) Draw thegraph of thesame.

Ans. Let the contribution of Yamini = Rs. x

and contribution of Fatima=Rs.y

Given both contribution = Rs. 100

According to question

Xx+y=100 (Linear equation)
y=100-x

We suppose certain values of x and find the

corresponding values of y.

A B C
X 0 50 100
y 100 50 0
AY
150
™
50
X0 50 10\150 200 X

v

Weplot the point A(0, 100), B (50, 50) and C(100,
0) on the graph and get the corresponding graph of
the above obtained linear equation x + y = 100.

Q.8. In countries like USA and Canada,
temperatureismeasured in Fahrenheit, whereasin
countrieslikelndia,itismeasuredin Celsius. Here
isalinear equation that converts Fahrenheit to

Celsius:
F:(gjc+32
5

(i) Draw the graph of the linear equation above
using Celsiusfor x-axisand Fahrenheit for y-axis.

(ii) If the temperature is 30°C, what is the
temperature in Fahrenheit?

(iii) If the temperature is 95°F, what is the
temperaturein Celsius?

(iv) If the temperature is 0°C, what is the
temperature in Fahrenheit and if the temperature is
0°F, what isthetemperaturein Celsius?

(v) Isthere atemperature which is numerically
the samein both Fahrenheit and Celsius? If yes, find
it.

Ans. Givenlinear equation :

F:(EJC+3Z
5

(i) We have to take Celsius along x-axis a
Fahrenheit along y-axis.
Let C = xandF=y

= e
y - 5X

E(15, 59)
D{10. 50)

C(5, 41)

X' .35 25 i
40  -30 - 510 15 20 25 30  x
F(-20,4) 79
-104
-15
-20
1-25
-30
-35
G(—40, 40) 140
v

Now we consider certain values of x and find
the corresponding values of y.

9
When x=0,y= gxo+32=32

9

When x:—5,y:§(—5)+32:23
9

When x=5,y=g(5)+32=41
9

When x:10,y:§(10)+32:50
9

When x=15,y=§(15)+32=59

9
When x=-20,y= 5 (20)+32=+4
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9 When F = @
When X=—40,y=(g] (-40) +32=-40 °
0 = [C+32
Now we plot the pointsA(0, 32), B(-5, 23), C(5,
41), D(10, 50), E (15, 59), F(—20,—4) and G(-40,—40) on 5
the graph paper. = C = -32x 9
@[i) When C = 30
> = "= wec
F = gx30+32=86° = 9 il
(i) When F = 95°F (V) Whenx°F = x°F
9 9
% = pxC+3 F = |g/c+32
95-32 = gC X = g)(.|-32
= 5-32 = | -
9 3 = 9 _ 9x=5x _ 4x
= 5C= @ 2= xoxz XD
63x5 . ®x5
= c = 9 - = X = =
(iv) When C = 0 Hence —40°F = -40°C
9
F = —x0+32=32°
5
EXERCISE 4.4 |

Q.1. Give the geometric representations of
y=3asan equation

() inonevariable

(i) intwovariables

-3 -2 -1 0 1 2

Ay
ra 3 & . e
24
1--
X 21| 123 4
vy’
(Fig. (b)
Ans. 'y = 3

(i) Asanequationinonevariable, it isthe number
3 onthe number line.

(if) Asan equation in two variables, we can write
itasOx +y=3. Value of x can be any number but of y
will be3only. Itisalineparallel tox-axisand 3 units
abovex-axis.

Q.2. Givethegeometricrepresentationsof 2x
+9=0asan equation

() inonevariable

(i) intwovariables

Ans. x+9 = 0
(i) Asanequationinonevariable 2x=-9
-9
= X=— or 45
2
-4.5
X 5 4 3 2 4 0 1 2 5 x
(i) We know that
2x+9 = 0
2X+0y+9 = 0
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We know that it is actually

2x+9 = 0
_ 9
= X = - 5
= X = 45

Itisline parallel to y-axisat a negative distance
we havethetwo pointslying it, the pointsasA(—4.5,
0),B(-4.5,2).

N Y
#B(—452 2t
A(—4.5,0)
x'—is—lt-':-s—'2~'10 X
._.1--
-21
v Y’

Additional Questions

Q.1. Determine the point on the graph of the

1
linear equation 2x + 5y = 19, whoseor dinateis 15

timesitsabscissa.
Ans. Givenequationis:
2x+5y=19 ()

1
Ordinate (y-co-ordinate) = 15 timesit abscissa

ie —Ex
. y—2
Put the value of 'y' in equation (i)
3
2X+bhx —x = 19
2
2><+15—X = 19
5 =
= DX 19
> =
_ 19><2_2
= X T 19 T
From equation (ii)
= §><2—3
y = 5 %=

Required pointis(2, 3).
Q.2.1fthepoint (3, 4) lieson thegraph of 3y=ax
+7,thenfind thevalueof a.
Ans. We have :
y=ax+7 -(0)
Sincethe point (3, 4) lieson the graph of equation
(i) (given)

3x4=ax3+7=0
[ Point 3, 4) must satisfy (i)]

= 12 = 3a+7

= 3 = 5
_ 2

= a = 3

Q.3. How many solution(s) of theequation 2x +
l=x-3arethereonthe:

(i) Number line

(i) Cartesianplane ?

Ans. (i) We have:

2xX+1 = x-3
= 2X—x = =3-1
= X = 4

This is in the form of linear equation in one
variable.

So only one solution is possible on the number
line.

(if) Wecanwrite

x = -4

asalinear equation intwo variable

i.e 1x+0y= 4

Sinceany valueof 'y' ispermissible.

So, Infinitely many solutions are possible.

Q.5. Find thesolution of thelinear equation x +
2y=8whichrepresentsapointon:

(i) x-axis (i) y-axis
Ans. (i) onx-axis

y = 0
= X+2x0 = 8
= x = 8

Therefore, therequired pointis(8, 0)
(i) Ony-axis
0

X



