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Linear Equations in
fwo Variables

vies
9

ions in one variable, like x +2 =0, m

onsh i i 1 ions i
ave a unique solution and solution - Recall of Linear Equations in
One Variable
4 Introduction to the Equation in

[ earlicr classes, we have studied linear equat

g+ J5 =0, etc. We also know that such equati

an be represented on a number line.

of these equations ¢
o chis chapter, we will recall our knowledge related to linear equations in one variable and
nd it to that of two variables. Two Variables
@ Focus on Linear Equations of

OPIC ‘l ! the Type ax + by +¢ =0

@ Prove that a linear equation in
. . . two variables has infinitety

neOI’ Eq UGTIOnS 0 nd The|r SO|UT|0|’\S many solutions and Justify

/___________// their being written as ordered

Li
pairs of real numbers, plotting
themn and showing that they lie

lgebraic Equation remian
algebraic equation is a statement of equality of algebraic expressions involving one or © Graph of Linear Equation in
e variables. e.g. 2x — 37 =71san algebraic equation, the expression on the left of the Two Variables

d the expression on the right of - Examples

Ieft Hand Side (LHS) of equation an
the Right Hand Side (RHS) of equation. . Problems from Real Life
. Including problems on Ratio
and Pro_port'\on and with
st power of the variable appearing in the algebraic and graphical
linear equation in one variable SOl Jore
9 > simultaneously.

: jality sign is the
the equality sign is

ear Equation in One Variable

near expressions (i.. the highe
ble only, is known as
+ b =0, wherea#0and b are real numbers and x

equation with li
ression is 1) in one varia
ther words, the equation of the form ax

variable, is called a linear equation in one variable.

2
() Sx+8=9—x (z'z')-3—y+7=% (i) t+3t=9—¢
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Linear Equation in Two Variables e
An equation which can be put in the form ax :th}gr \ige
where a, 6 and ¢ are real numbers (7 and & rlt?gt slleor i
be zero) and x, y are variables, is called a mcl‘:l § T
in two variables. In equation ax + by +c =0, the

x and y are always real.
eg. () 12s+3r=5,

Note « |iis customary to denote the variables in ssuecdh equations
by x and y. but other letters may also be use f.“near
* ax + by + ¢ =0is also called standard form o
equations in two variables
Example 1. write each of the Jt’ouowmgc;1 l_méeiig i
equations in the form ax + by + ¢ =0 and in
values of @, b and c in each case.
() 2x +5y =8 (i) x =5 =~3y
Sol. (i) 2x+5y=8canbewrittenas2x +5y — 8 =0.
On comparing with ax + 4y + ¢ = 0, we get
a=26=5and c=-8
() x-5= ﬁycan be written as x — \/5] -5=0.
On comparing with ax + by + ¢ = 0, we get
a=1b=—+3andc=-5
(#) x = 2y can be written as x — 2y + 0 = 0.
On comparing with ax + by +c =0, we get
a=1Lb6=-2and¢=0

70 Write a Linear Egquation in One Variable into
Linear Equation in Two Varigbles
We can represent a linear €quation in one variable (say x) as
linear equation in two variables, by taking the coefficient of
other variable (say 7) as zero and thus writing the given
€quation in the form gx + by+c=0. eg x=-5can be
written as x + 5 =0orx+0-y+5=0.

Example 2. yze each of the following equations qs

an equation in two varigpjes.
() 2y =3 (i) 3x = -5

Sol. (y) 2y = 3 can be written as0-x+2y -3 =,
(#) 3x = =5 can be written as 3x+0-y+5=0,
Method t0 Write A Given Statement 45 Linear
Lquation in Two Varizhles
To write a given statement oraword problem in the form of

inear equation in two variables, first identify the varjable
uantities and assume them ag x and y,

(7)) ~mu+5v=9

(iii) x =2y

hen, write the given condition in terms of ¥ and y and
nvert it in the form of X +by+c=0 which i the
quired linear equation in twe variables.

3. The cost of a ball penisX 5 jgq

Examp'. fountain pen erte thls Stqt:’t 21
f the cost of d : ariables. Ty &
half e r equation In LR %ﬁln 0
O e vriable quantiies are €ost Of ball pey ™ alu
I EISSRas L.
= fountain pen- =Tx il
So, let cost of a ball e -7 . satis
e ¢ of a fountain pen ==<.J g
and cos i (x=

AccordingftObt;;?pqc‘;‘1 — Half of the cost of 2 fOUntain- B,
Costofa e x=)’*10 “grc{
x = =

= 2 A
2x=y-10 7

= —v+10= 0 b IR 4

4 2% =y Mo

hich is the required linear equation in two vy able,

wil g

; ibrary has a fixeq chqp, &

le 4. A lending li h -

;xc:fjr:s?three days and an additional charge - !i

o ; thereafter. Roshni paid X 35 1for a boPk Kept o &
seag’en days. Write a linear equation which Satisfje'

data. :
Sol. Let the fixed charge be ¥ x and thereafter the add“im‘?l &

be ¥ y per day.
Then, according to the given condition,

x+y(7-3)=35=x+4y=35

which is the required linear equation in two Variable;

Solution of a Linear Equation

The value(s) of variables involved in a linea__r equatiopy
satisfies (satisfy) the equation. i.e. for which the Li;
RHS of the equation are equal, is (are) called the sl

of linear equation.

Solution of a Linear Equation in
One Variable

The value of the variabje (say x) which satisfies the
€quation in x, is called 4 solution (or root) of the &
equation. |

e.g. The solution of the linear equation 3x + 5=0 ls-§

Note A [inear €quation in one variable has g unique solution '

Solution of a Lineqr Equation in
Two Variables

Any pair of valyes of x and J which satisﬁcs,tb%'

€quation in x and P> 1s called jts solution. This
WILtten as an ordered pair (x, y). '
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aays, put a = 21, then y

know that a linear equation ax +by+ ¢ =
bles x and y has infinitely many solutions.
se solutions on a graph paper, we see that eac

resents a point and on joining these points
—ioht line, such a straight line is called the gr
equation.

0 in two
If we plot
h solution
> We get a

aph of the

5, we can conclude that eve

ry point on the line satisfies
quation of the line,

i.e. every point on the line is a
lution of the equation and every solution of the equation
int on the line.

e linear equation in two variables be zx + by+c=0,
ere 2 # 0, 6 # 0 and x, J are variables. Then, to draw its
ph, we use the following steps

‘ Werite given linear equation and express y1in terms
B of

E i.c.

= 1000+ 50 x 21= 2050

Put different arbitrary values of x in Eq. (i) and

find the corresponding values of y.

Form a table as follows, by writing the values of y

below the corresponding values of x.

Draw the coordinate axes on graph paper and take
a suitable scale to plot points (x,, y,), (x,, N
on graph paper.

JOin thCS_C pOints(xls }’1)3 (xz, yZ)"" c Thus,we

get a straight line and produce it on both sides.

Hence, the straight line, so obtained is the required graph of
given linear equation. Similarly, we can draw the graph of
more than one linear equation in two variables.

Note s |f possible, choose the integral values of x in step ?1 in such
a way that the corresponding values of y are also integers.

* It is enough to plot two points corresponding to two
solutions and join them by a line. However, it is advisable to
plot more than two such points, so that the correctness of
the graph may be checked immediately.
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’ " F __L:\..,a fot the fras T K ;
h of the equation sol. n._.ﬂm:._ _..,”..“”..‘..._*_.u:.:. houts = T 10 e 1
Example 1. Draw the graph -y e time = ¥ hoand oral chargeg .o
£ i Total parking et
V‘- k0 9= N ¢ - y B X .ﬂ—v 9 i3 { u.m 45t g k) ]
Sol. Given linear equaton can be written as y = 2+ ¥ 8 Then, act ::_.:w.. » ::.v.._.“” :f A_ MMM . .MM 3
3 : ot B vpety=2-2=( Ol 100 = 2} 1 O
= — 2, then from Eq. (1), we get .y )
%Mﬂ ” =0, then from Eq. (i), we get y = a - v 1OW=2™ eyl 1 "
When x = 1. then from Eq. (i), we get ¥ =2 +1 which is the :..__,:_,2_ _.:?:,.A..:.:..:_..:: 11 by
Thus, we get the table [¢ can also be writien as y = 10 +10 9
o : , Now, for drawing the graph. we need atleqgg
X , 0 | —-Z_| ! the 2_:._::.?
AR R R When x = =1, then y = =10 +10=0
| ||n_||l||l 4 ¢ y 2 When & = 0, then y * 10(0) +36 =10 .
‘ e coordinate Y ~X v =
oK 107 3| s Whan « = . thea.y = 1) G
i - ! . ) 1¢ table ] A
and plot the points 24800 2) S0, we have the following _.__ le to draw (he n__.-ur
A(-2,0), B(0,2) \_\ x | =1 | ooy |
(1, 3 ) by taking A(-2.0)/ PP ! o
E_L‘ﬁ:. 3 v_v\ kIng ¥ TI;I!TL\I;%A - fy.\.. ‘. ln_ X y “ 0 w 10 NO
a suitable scale. 4 \u\ 2 &2 L AR
On joining the points A Here, we have three points A(-1, 0), B(0, 10),
A, B and & Wh BE a Jotting these points on the graph paper snd j
i [ -3 I & . 2 Joi
ALl _:N.n. . \\:,.‘ " get a straight line AC, which represents the re,
T'hus, the line i Y linear equation, From the graph, charges for i,
represents . and § are T 20, T 30, T 40, T 50 and ¥ 60, res

required  graph  of .
given linear equation in two variables.

18 prese e
Note An equation of the type y = mx always represents a lir

r\
.n.
_x_mm:_m:__:.:mr::.c:n_: m:n_::y.a:m;:ﬁ:.,._..:z_:_. %.
where m is a real number ,W

g

Example 2. Draw the graph of 2x +y = 6 and find

I ’ ;
1 the point where graph intersects Y-axis. B ot 3
Sol. Whenx =0, then y=6~2(0)=6 Tolal parking (i |

Whenx =1, then y=6—2(1)=6-2=4 A_.ﬂﬂo.“_““_ao,

Whenx=2,then y=6-2(2)=6-4=2 a0,
So, we have the following table to draw the graph

AR RS Example 4. From the

ki #0841 B choices given below, choose
: the equation whose graph is
shown in the figure.
()x+y=2 (ii)x-y=2
(iii) 2x +2y = 6
Sol. Now, consider the equation .
cmmm<n:m3vrwx+wuw. A
Given points on the graph are (0, 2) and (1, 1), So,

equation. Also, from the graph, will satisfy the equation of line, Hx
it is clear that the graph Now,at (0,2), x + y = = ag (1, 1), sohcal
: . : : } s » » -‘lOvTN'NDSQNHﬂ#«MV» ry =L
intersects ¥ -axis at the point (0, 6). Thus, the points satisfy the equation x + y=2

Example 3. The parking charges of a car in parking Hence, the given graph i a graph of the equa
~ lot is T 30 for the first two hours and ¥ 10 per hour for ~ Example 5. Jf pe point (2, 3) lies on th
subsequent hours. Taking total parking time to be xh  equation 2x + ay =10, find _5 &o: wm_
Ei total charges as Ty, write a linear equation in two  Sol. Since, the point (2 Wv li o n_,. o
| Mnnhimm lo express the above statement. Draw a graph siiatlon P » ) lies on the graph, then it il
:w“a .m linear equation and read the charges for five On putting x = 2 and ¥ =3 in given equatio

il

Here, we have three

points A(0, 6), B(l, 4)

and C (2, 2). Now, plot these
points on the graph and join
them by a straight line.

Thus, we get the straight line
AC,  which represents  the
required graph of given linear
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Equations of Lines Parallel to .

e ——————————

Equation of X-axis and Y—cy:xxis

We know that in cartesian plane,
axis XOX’ is known as X-axis
and axis YOY’ is known as
Y-axis. For a point whose
ordinate is zero, i.e. y-coordinate
is zero we say that it is on the

X-axis. So, a point of the form el o
(2, 0) lies on X-axis. Also, if <0, then it will lie on neg

Xeaxis and if 2> 0, then it will lie on positive X-axis.

X.axis in one variable is y =0 'md
equation of X-axis in two variables is 0-x + 1-y= gn 'cli"il:s
equation shows thar for each va!uc of x, the c:l).rresp eacﬁ
value of y is zero, i.e. the point corresponding t(l) :
solution of the linear equation lies on the X-a).us. Similarly, a
point of the form (0, 6) lies on Y-axis. Also, if b < (?, r@en it
will lie on negative Y-axis and if 5> 0, then it will lie on

Thus, equation of

positive Y-axis.

Thus, equation of Y-axis in one variable is x =0 anfi
equation of Y-axis in two variables is 1-x+0- y = 0. T.hls
equarion shows that for each value of y, the co.rrespondmg
value of x is zero, ie. the point corresponding to each
solurion of the linear equation lies on the Y-axis.

Equation of Lines Parallel
fo Y-axis

Let x — 2 =0 be an equation. Then,

(7) if it is treated as an equation in one variable x only,
then it has a unique solution x = 4, which is a point on
the number line.

(7) if it is treated as an equation in two variables x and 9
then it can be written as l:x+0-y—42=0. It has
infinitely many solutions of the form (a, r), where ris
any real number. Also, we can say that every point of
the form (,7) will lie on given line. Thus, given
equation represents a line parallel to Yaxis,

Note Ifa>0 thenx =qa represent the equation of a line parallel
fo Y-axis in the positive direction of X-axis and x = - g in the
negative direction of X-axis,

Example 1. Give the geometric representation of
(i) x =4 (i) x +1=0 _
as an equation in one variable qnd in two variables.

Sol.

() Given equatio

(#)

nisx =4

When it 1s treated as an equation in ope 1,%
e 3 ; 5 = .

: Jucion of this equation isx = 4 g e

unique soit ﬁkw

on number line. -
. {
PR R R T

When it is treated as an equa:xon D TWO varjs
cnnbcwritrcnasl-x+0-_y—-4andn_,5r ]
line. Here, all the values of yare permissible,
is always 0. However, X Tust satisfy ;he eq

The graph AB is a line parallel to Yaxisarq g
4 units from Y-axis in positive direction of X-agie

Given equation is /x= -

x+1=0. i

When it is treated -3 =2 110 e

as an equation in

one variable, then unique solution of this T
x = —1. So, it is a point on the number line.
When it is treated as an equation in two variahls 2
can be written as1-x +0- y +1=0 and it is reom.
by a line. :
Here, all the values of y are permissible, because?
always 0. However, x must satisfy the equationy +

Y

X+1=0

The graph PQ is a line paralle] to Yaxis atads®
1 unit from Yaxis in the negative direction Of A
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n it has a unique solution y =
number line.

it is treated as an €quation 7z two varigbles x and y
then it can be written as 0-x+ l'y = =0 hi';

nfinitely many solutions of the form (r, ), where 7 is
ny real number.

Iso, we can say that every point of the form (r, b) will
on this line. Thus, given equation represents a line
lel to X-axis.

>0, then y = b repersent the equation of a line parallel to

xis in positive direction of Y-axis and y=—bin the
ative direction of Y-axis.

e 2. Solve the equation 3y — 3 =13 — y and
{ the solution

3)/+_}/=13+3

4y =16
e Lo
i

Evarcice 4 3

e ——————————————

(7)) If we treated y = 4 as an equation in one variable only,

then it has a unique solution 7 = 4. So, it is a point on
number line.

T

A G TN D3 4

(i) Ifwe treated y = 4 as an equation in two variables, then it
i:.an be written as0-x +1-y = 4and it is represented by a
ine.
Here, all the values of x are permissible, because 0- x is
always 0. However, y must satisfy the equation y = 4.

Yl

The graph AB s a line parallel to X-axis in cartesian plan
at a distance of 4 units from X-axis in positive directio
of Y-axis. It has infinitely many solutions as (0, 4), (1, 4
(2,4), (3, 4), ... | '




