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Linear Eguations in two Vaﬂriabfes::_

An eguation of the form ax+hby+c =0, where
&,b c are real numbers (constant) a#o, b#FO

is called a Lineay eguation in two variables »c and/é/
Example i~ ¢i> Yx - 3y =7 (i> 0.2 + 0.3y =27
Every Linear eguation in two variables has an

' unfimited number of solutions. '
| Example 1:-x +Yy -3 =0

Here, x=0,4=3)  (x=1,§=2),0(c=2,4=/) etc.
are all solutions of the eguation x+Y4Y-3 =0
Exambﬂel:- Check , =Y 1Y =l is & solution of the

| eguation 2x + 3y =1

| Solution :~ Put’ting x =Y and(y =], we 5;&25

LHUS "=2X4Y+2x)] = £+3 =/ =RMNs.

| He.:re, LHS=RHNs sb, x=Y,y=] is a solution of the

| Given eguation.

- gimultaneous Linear Eouations in two variobles.-
Two linear eguations in two variables taken together
are called simultaneous Linear eguations. The sylution

of system of simultaneous Linear eguation is the
ordered Ppair (x,4) which satisfies poth the Ldinear

‘ eguaéion.s‘. . +0 | a, x + bja +E =
| The generak form:- a,x + bzg +c, =0

. Methods of Sof,w'n(? Simultaneous Linear E suations
I substitution method |

I Elimination method.
IIrT Cross - muﬂlb-ﬂ:‘aafﬁan method,
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I SUBSTITUTION METHDD
’ Sf;e.}os;-— -
) Express Yy in terms of sc from one of the given

. eguations. ’
2) Substitute this vale. oﬁy in the other egaaémn’
to obtain a linear eguation in s . Solve it for*x.

D Substitute the value of x. in the vedation taken
in step 1 and obtain the. value. of g
Note:- We may imlerchange the role of xana/g in the
above method.

M&Jﬁ Sodve the fofﬁow:‘ng sgsfem of Linear &2“0{7'0”5
Y -3y =8 ; X-2y = -3
Solution :~ The. given eguations are
Hx;3328-—-—-—--(5) x—zg:-s—--'—"'CfD
We. can solve eif;har eguaf:‘on for e.ither Variaéie.
Bul to avoid Hractions , we solve the second eguaﬁa}v

for o

So, from eguation (>, we get > = 2y-3

Substituting this value of x in eguation ¢i>, we gel
Yey-3>-3yg =8 2 8y-12 -3y =8 > 59y=20

>y =Y
Now, {‘ubsfi{-uﬁn{? the value of J=Y in eguationa’d, weget

x =2XY&=2,—-3 D x=8==3 D x=5

Hence , the solution is >c =5, g=Y

Note:- The. solution may be checked in both the
origfnaﬁ ezuab'on.s. -

TT__ELIMINATION METHOD

Steps:—

) m::ﬂh',bfg the given eguations by suitable. numbers
50 as to make the coe#ic:‘enf_s of one of the
unknowns, nume.rfcaﬂfa egual .

) Add the new eguations, if the numerically egual
coeflicients are opposite in sign , other wise, subtract

{-he,m . ﬁontd s e
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3) The .}ésuﬂ,ﬁn e,zuaf:'on (s linear 'n one. unknown.
Solve it to "obtain the value of one of the

Unlnowns.
YW Substitute the value of this unknown in an
of the given eguations. solve it to get the value
of the otheyr unknown.
Examble :- solve the following system of Linear eguation
Yx -18 = 3y ; 6x +Fy-Y =0
- The. given eguations are :-
U~ 3y =18 -----= (> Ex+Fy=Y -~ iy
Heve ,coetficient of = in both eguations are Y and 6
L-cmof Y and & (s [2
So, we mu.ﬂ%:‘kfa e.gum‘z}nn (:’366( 3 and e,;aaﬁan ) [;éz%
> [Mx-39=18 Jx3 > j2x =9y = 5Y - - i)
and. [53& +?('7 -=:q]x2. 2 l2x —(—I({a:S - = V)

Sodution;

-235 =Yg

Subtmcffng eguaffori (iv) from eguation (ii) , wegef

-2 Bg =4 = C(/ — g R
Now, substituting "y = -2 in eguation (i> , we get
Ux-3XE2) =18 =D Yx+6 =18 = Yx =2 Dx=3
Hence, x = 3 and y= -2 is the sodution of e
9iven eguations. |
Note : The above example can be solved by making
| coetlicient of d Same (egual )
‘IT_CRoss MULTIPLICATION METHOD
Let the sgsiem of simultaneous

Linear eguations
be a4 biy+c, zo and a,x+ bay +C, =0

Heve, the down arrows (\y)

. X 4y -. 1

1bl C) CL,‘ b show . the term with a plus
' - ! sian and, ws (A

bx><c,_><a,_><bz shaow the éueﬁmam?ih a( nec?qffve.

E

;
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The solution is QEVen by

x ot H = 1
biXc, = by X, C)XA,y— C, X a;Xb, = a, X b

| D > = b1y ~bac _ ga, - c,aq,

Xby Z82b) ";.F‘d . Qiba=Qoby .

Note :- The values of x and  can be obtained 0”'@
When a,b,-a,b #0 i-e. when a: + b

a?- ba_
Example: x+Yy -7 =0 and 2x+8y +2 =0

Heve, @1 =1 444 b -Y-1 Da =b
Q, 2 b, & = s, "Z):_

50, Cross muﬂ%i}:ﬂicafr‘on method (s not a};};ﬁimﬁe to the
Sasfem o-f eguah’ons_ 3-5’-,-—113&""? =0 2:_3:.1.8&_-,{7_2__”;_9
Exomple i~ Solve the -Fo.ﬂ.ﬂowm(? bair of Linear eguations

by cross multiplication method :-

. 2ty =5 ; 3x+2y=8

:Saﬂu.hon:a- The. Jiven e.guaffons can be written as

| 2x+Y-5=0 and 3x+24-8 =0

p b,‘f'-’) C;'—""S anoL G.z'—'s) bz_:Z)C,LS"’S
Now; by cross mulliblication method , we have
x y 1
SR  rea
27 gy, IXC8) -2 XE5) E5)%23-E8)x2 2x2-3X1

I

1:# oC = _L- :—;_L._- > A
;I -&tlo  -15+16 Y-z 2 > -1%"— =ii—
|:;' ac':.;: =.4 and _a_ =1

2 x=2 and 6—{51

iEgua%J’ons redur;cibfe to pair a-ﬁ Linear Eguations
Here we shall find solutions of such pairs  of
eguations in two variables which are not Linear but
can be reduced to Linear eguations in two variables

by making some suitable substitutions.
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Sodution ;- Substi{ufi‘n(? 5"5 = and j_

eguation, we gel Lut+Llv =2 and 3'/‘“'1'.%:!} =

= in the g/'veni
28 |
= |
= 3u+28 =12 and 2u+3p =/3 [By taking L-c.nm]
Now, any of the three method discussed can be used
for solving the given system of simubtaneous XLinear
eguations  unless a specific method s asked for.
Let us solve the g:‘ven e,zuaf;‘an bé‘ Edimination Method
Given, 3u+2V =12 —-~ (iy and 2u+38=13 —-0D

| Here, coeflicient of w in both eguations are 3 andz
L Lcmol 3and 2 is 6§

D [But 20 =12]x2 D Su+lp=2Y4 ------ (D
ad[2u+38=13]x3 = 6w+9w =39 ------- £ib5
I ) -5p = <15

|

| Subtracffng eguation (iv) from eguation Cil) , we get |
=5 =-15 2 Uyv=3 2 1l-3 = ('f:—;- |
S

Now, subsh%uﬁn& =3 in eguation (> , we get
o 3U+2x3 =12 D 3U=12-6 D u=26 Hy=2
3
"—") J =2 =2 36 = 4
2

z
Hence , the solution of the given paiy of eguation is
x =4 and y=1L

' e _§_ + 1 = D @ e e D L =
fExamHeZ 2.t i oy o 1
!'Soﬂu.f:."on:- Subs{-iéafing ;':' =p and _L_ =9 in the
!gfllé’-h e.fuaf:‘ons , we 8e,t J-2
; 5}3+i:2. - (1) and. 6#-—32 =1 ----— ()
iNow, by using substitution method , we get
,_L_F:o_riézu_aﬁoﬂ"d) , 9= 2- 5};; = e = il il e
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!: Subsfiiuh’n(? this value of g n eguation(iiy , we gel

| if’;3C'3“5b):L > 8p-6+I6b=1 = 21p=%

| 3

1 NOw’ ﬁrum e.guab'on(:‘:':), 2 = 2-5 x_‘é_ = 2-'_2_ = 51.

|

 Therebore, L =é- and 1_ =L S x-]1=3 and
| x| 3—2. 3

| §-2=3 = x=Y and y=5
Hence, fhe. soﬂ_uffon of "é‘}'lé,'gl'\@h ,bat'r 01@ 82ud{;’an5’ (s
- x =Y and y=5

| Example 3:- 1 +9y = 3oxy ; 54 -3x = xy

So.ﬂuf:l'on;_ Herg) 2X=0, 5 =0 (s a sofui'f'an aﬂ f}h?_. }
given sasiem of eguations f
Now, when x#0, y #0, then divid:‘ng both sides of |
each eguation bg xy , we gef: ]
|
|
|

A+9 =230-——-(> and 5 -3 =f coon... -(I7)
d x > Y
Let D_IL = a and -g’-z b , then egations (i> and an,
we get  9a+yb=30-----Gii) and 58-3b=1---Ciy)

Bg Elimination Method , we have
[Ga+ub=30]x3 = 2%7a+126=%
[Ba~3b=1]XxYy = L 20012k = Y

YZa = 9y

=2 Y1a=94 > a=2 L
Now, Subséiéuﬁnﬁ a=2 in e,gua{ion (i), we ge
9X2+Yb =30 =5 Yb=)2 D b=3 = g:é_

‘Hente, x=0,y=0; x=1, g =%




EXTRA QUESTIONS

1. Solve the following systems of equntions:

M) x+y=6

x-y=2
(v) Bx+4dy=4
x—12y=20
J& x+2y=§
2
3

2{4‘)’:5

\(;.{n r-d4=4ly+2)

Ax-2)=2y+ 20

2. Solve the [ollowing systems of simultaneous equations:

22wy

x Y
9 4

x y
(v) 3(2x +y)="xy

3(x+3y) = 112y

A 1 2x+ y=35 and 3x + 4y = 65, find the value of -}

4. U2x+y=23and 4x—y =19, find the value of x - 3y and 5y — 2x.

6
5. Solve: 4x+ =15 and 6x - % = 14, Honee, find il y = Az =2,

Solve each of the following systems of equations:

1. 3x+2y=8
x=3y+1=0
\_,3./2:+3y+1=0
x+y=0
b. 3x-2y=12
4x -5y =16
7
—x+2y=5
7. )

Sxs12y=26

S iyl
x4y x-Y

(i) x+y=1 (if)) 3x+2y=10 (iv) 3x+dy=5
bx+12y=17 dx=3y=19 Gx—dy=-14
bm —5n =12 (vif) 17x+ 10y =118 \(ygﬂ 3x+ 4y =25
2m + 9n =20 16x— 6y =30 bx—-G6y=-9
L xi) x=—dy (xil) 2x-2L =5

® 376 " ] K
ilx _ x-)';l‘t- —y=-1
F Rt 0 2 e

. 3

(riv) x+2y=7 () x-y=09 (i) 2x~y=4q,
11 11

+y=3 =2. =

i x+y Ar+y) !

i (Y ; 3 v 8

i) —+—=17 1) 2x-—=9 (iv) —+—=2

@ 2+ N’ o] - o+
"1""1'"3—6 3:+1I2 E+E=2n
xr y b y x y

3 2 ..
-y = = +y=

(vi) 8x-3y=6xy Vkﬂl‘) x+1+:-y 3 (vii) x+y="Txy
6x— by = -2xy I 23 am

x+y x-y 3 x y
‘/.'.214')’:1
3x+5y=5
\'A. dx+ 3y =65
x+2y=1356
A Bx-Ty=1
11x + 6y = 87
\/J{Eq.i-;ls
x )Y
E—i=—2 (x#0,y=0)
% Y
10. ——- 2 _+1=0
x+y x-Y
15 & 7 -0
x+y XxX-—=)Y
Writ =p and :
& int: Write = P
=u.] [Hint s -y

9.



