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solution of Linear ‘

Equations in Two Variables

-

Let's consider the following situation :
Ram’s age is 3 years more than double the age of
his son Abhimanyu.

feey=2x+3 L. (1)

Where x = the age of Abhimanyu and y = the age of
Ram,

Here, equation (i) represents a linear equation in
two variables x and y.

Linear Equation in Two Variables : An equation
of the form ax+ by + c= 0 or ax+ by = ¢, where a, b, ¢
are real numbers and a# 0, b # 0, is called a linear
equation in two variables x and y.

Examples : Each of the following equations is a
linear equation :

() 2x+3y=6
(i) x-3y=5

1) V5x-y2y=0

The condition a # 0, b # 0, is often denoted by
a+bBP#0

Solution of a Linear Equation : Any pair of val-
ues of x and y is said to be the solution of a linear
equation ax+ by + ¢ =0, where a, b, care real numbers
and a# 0, b# O if it satisfies the equation.

1.e.,. x= o (alpha) and y = B (beta) is an solution of
ax+by+c=0ifan+ b +c=0

Enmple:Showthatx=landy=2isasolutmn
of 3x+y=5

Sol. : Substituting x = 1 and Y =2 in the given
equation, we get,

LHS=3x1+2=5=RHS

.-.x=1andy=2iaasolutlonof3x+y=5.

Eumple:Showthatx=-33ndy=5ignota
solution of 5x- 2y = 8

Sol. : Substituting x = -3 and Y=5in the -
tion, we get, B

LHS=5x(—-3]—2x5=-15-10=-—25=RHS

*+ X=3 and y = 5 i not a solution of 5x-2y=8
Simuitaneous Linear in Two Variables

Cc =0wh b,
¢, are all real ;umbera and ::1’ + b;:;?'a:-‘); %;’a:obr
tions in Two Variabies - e

A pair of values of the variables x ang Y satisfying

[ .

f two linear
in a given system O
in xand y is called a solution of the system,
Cquawuoﬂﬂ . . Show that x=2, y = 1 is a solution of the
s}fﬂtcmoflinea;requatlonsax+2y=8md5x—y=9
Sol. : ‘a
3x+2y=8
5x-y=9 "-(“J
Substituting x = 2, y = 1 in equation (i), we get,

LHS=3x2+2x1=6+2=8=RHS

Substituting x= 2 and y = 1 in equation (ii), we get,

LHS=5x2-1=9=RHS

Hence, x = 2 and y = 1 is a solution of the given

system of linear equations.

Consistency and Inconsistency

e A system of a pair of linear equations in two vari-
ables is said to be consistent if it has at least
one solution.

e A system of a pair of linear equations in two vari-
ables is said to be inconsistent if it has no solu-
tion.

e The system of a pair of linear equations a x+ by
+c==Oandazx+bzy+ ¢,=0has:

each of the equations

() a unique solution (i.e. consistent) if 2L ;:-'-’-‘-.
Qg

The graph of the linear equations intersect at only
one point.

(i) no solution (i.e. inconsistent) if 4.5 # L
n ] i b2 b2 Cg
The graph of the two linear equations
are paral-
lel to each other l.e.e the lines do not intersect.

(111) an infinite number of solutions if a.h =3
a; by ¢

The graph of the linear equations are coincident.
® Homogeneous €quation of the form ax+ by=0is

The most commonly used methods are :
(1) Substitution Method

(it) Elimination Method
(1) Cmas-mumpllcauon Method

o~ (i)

T
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Algebraic Solution by Substitution Method
Working Rule :

Step I : Write the given equations

ax+by+c =0 ..@1)

ax+by+c=0 ..(i)

Step I : Choose one of the two equations and
express y in terms of x (or x in terms of y) L.e.
express one variable in terms of the other.
Mpﬂm ¢ Substitute this value of y obtained in
step 11, in the other ation to get a &
il equ get alinear equa
Step IV : Solve the linear equation obtained in
step III and find the value of x.

Step V : Substitute this value of x in the rela-
tion obtained in step II and find the value of y.
Example : Solve 2x + 3y = 11 and 2x- 4y = -24
and hence find the value of ‘m' for which y
=mx+ 3.

Sol. : s
2x+3y=11 (1)
2x-4y=-24 .. (1)
11-2
From equation (i), y = 3 = . (11)
11-2x
Substituting y = in equation (ii),
11-2x
“get. 2.1:—4( ]:—-24

6x—-44 +8x -_24
3
= 14x-44=-72
= 14x=-28= x=-2
Substituting x = - 2 in equation (iii)
11-2x(-2) _
Weget,y=—" 5 -
Now substituting x=-2and y=5iny=mx+3
we get,
S5=mx(2)+3
=5=-2m+3
=m=-1
Algebraic Solution by Elimination Method
Working Rule :
Step I : Write the given equation as a,x+ by=c,
and ax+by=c,
Step II : Multiply the given equations by suit-

able numbers so that the coeflicient of one of

variables is numerically equal.
Step III : If the numerically equal coeflicient are
opposite in sign, then add the new equations oth-

erwise subtract.

L(oaE.108)

= _EME-105 )

Step IV : Solve the linear equations in one vari-
able obtained in step III and get the value of one
variable. : '
Step V : Substitute the value of the variable so
obtained in step IV in any of the two equations
and find the value of the other variable.

y 8
Example : 4x+==—
ple 3 3
x 3y 5
and 3+ =72

y 8
i dx+ZL=—
Sol. : We have, x+3 3

= 12x+y=8 ...{i)
2 4 2
=2x+3y=-10 ...(11)

Multiplying equation (i1} by 6 and subtracting from
equation (1)

12x+ y= 8

12x+ 18y =-60

- - +

- 17y 68
=y=-4
Putting y =~ 4 in equation (i),
2x+3 x(-4)=- 10
=2x-12=-10
=2x=2
=x=1
Algebraic Solution by Cross-multipieation
System of two linear equations a x+ by+G =0

]

a
and a,x+ b,y + ¢, =0where E;f * % has a unique
solution given by

_ bycg — bocy
X= ajby - aghy
aac) - aycy
and Y= 3 b, - aghy

Remarks
(1) The above solution can also be written as

X = Yy - y
bicg - bge; ~ @gCy - aic;  abg - agh

(11) The following diagram helps in remembering
the above solution :

X y 1
B a6 s ol Mt ol
b,Xc, G Xaa a-.xb,




SOLVED OBJECTIVE QUESTIONS
1. If 13x- 15 =-2x+ 105 then x=? _
(18 (206
(33 4)4 -
3 1 4 _
2. If x—1+x—3_ P then x=7?
(1)4 (2) 4
(3) 2 (4)-2
x+1 X __2_1_ : If .
8. If % T B.thenvtheval*uco xis:
(12 ; ' (2)-3"
(3)2 or-3 " (4)20r4 "

X+1 x+2 22x+30 =

4.1 x-1 x-2 11x-18 then the value of xis:
(1)-16 (2)-6
(3)6 (4)8

8.4 i:;*i:z =2, theﬁ'thévaluc_ofx= ?
(1)-5 (2)5
(3)4 (4) 4

(x+1)(x+2) 'x+3
F x+3)(x+4) x+7 thenx=?

1 : 1

(1) 25 2) 2g
1 1
(3) 35 (4) "3'5'

7. Solve the following system of equations :
(@ 7x-2y=3 uoux—gyea
Mx=1,y=2 @x=2,y=1 "
B)x=2,y=3 @) x=3 y=-2

8. Solve the following system of equations :
4x-39=8 6x- y ='2§

iR
3 2 ' :
X=— y== . ~2
() x=2y=2 @ x=Z.y=2
B)x=2,y=3 4)x=3, y=-2

9. Solve the following system of equations :
X+Y=a+h

ax-by= g2 - p2 '

(Dx=2a, y=2p (9, '
=2a, y=h

(3]x-a.ynb (4) x=-q, g-—b

tions :
10. Solve the following sy:;qmabgf;fgg}m o
a(x+y)+b(X-Hl=a2+ab+b2 |

alx+y-bx-Y
b2 242 +b”
(])x:%v!.J: 2a

a?  _b2
[2]x=—2-‘:'!y'—2a f i '

Blx=ay= b2b |
(4)x=2a, Y= - .
f I for which the system of equationg
" Ee;;l: g.osx'-i- ky + 15 = 0 has no solution, is

(1)6 A -
@2 ' (4)-2

[SSC CPO SI & Assistant Intelligence

- Officer Exam, 2012]

12. The area bounded by the lines x=0, y=0. x+y=
1, 2x + 3y = 6 (in square units) is

1
(12 @5

1
@27 (4) 3

[SSC FCI Asstt. Grade-III Exam,
11.11.2012 (Ist Sitting)]

e ANSWERS s

1. (1) 2.(2) 3. (3) 4. (2) 8. (1)

6. (1) 7.(1) 8. (2) 9. (3) 10. (1)

11.(1)

12. (3)

—=(_EME-106 )—

(— EXPLANATIONS e

1. (1) 18x- 15 =2x+ 105
= 13x+2x=105+ 15
= 15x=120

3(x~2]—3(x-1) - (x-3]-{x~2]
(x~1)(x-2) (x-2)(x-3)

e vy R



3x-6-3x+3 x-3-x+2
x=-1 . x=32

X+1 x 1 "
—-=1 —— Eigr
=( X ]+(x+l ) 26 2

il
X X+1 6
e SN 1
X x+1 6
X+1l-x l
x(x+1) 86
| '=_];
Z x2+x 6 _
=32 4+x=6" (By cross multiplication]
=X +x-6=0 i

 =x34+3x-2x-6=0
= x(x+3)-2(x+3)=0
={x+3)(x-2)=0
x+3=0then,x=-3
M y_2-0then x= 2

+l x+2 22x+30
4. 2= =

X - 1 x-2 1lx-18 '
x+l_! x+2 =22x+30_2' ;
= x-1 x-2 11x-18 |

x+l—-x+l+x+2—x+2 i
x-1 x-2

8. (1)

-_6x-8 _ 88 - ,
= ¥ 3x+2 1x-18

=5 (6x-8) (11x~ 18) = 66 (- 3x+2)

= 663 196x + 144 = 66x2 - 198x + 132

= 198x~ 196x= 132 - 144

_=t_2x=_-12 :

s x=-8

x-7 x-2

b =0

=x:;—l+x:§—lf0
X-7-x+8 x-2-x+9 _
x-3 ¥ x = -9 =9

= 7x-21 =4x- 36
= Tx-4x=21-36
= 3x=-15

= x=-5

(x+1)(x+2) x+3
M xFa)x+a) x+7

(By cross-multiplication)

x2+3x+2 _x+3
2 P +Tx+12 x+7

x’+3x+2=x’+7x+12
x+3 x+7

x(x+3)+2=x(x+7]+12
xX+3 x+7 )

2 it 12 ___:a+b=£_+g
x+3 x+7 c c ¢l

= X+

2 12

g X+3 x+7
=2 12(x+3)=2(x+7)

22x+30-22x +36 - = 12x+38=2x+ 14
= 11x-18 = 12x-2x=-36 + 14
2 1. L : ‘ ”‘0-”'2':2 11 1
| =70 =5 - 2%
2x-2)+4(x-1) 66 : 7. (1) 7x-2y=3 r
=T (x-1)(x-2)  11x-18 5
2x-4+4x-4 __ 66 lx-gy=8
=T 3x+2 11x-18 ’
H_
{ EME-107 )-

Nt ——



1 .
SL‘I

Hcl'c. ltl=7, b1=—2.c]=3 2 8
e

9. .78 2.2 9.0 6_3

a; 11 by _g 3 a; by X=7712

5 . has a unique o T
~. The given system of equations — 2_y 3
solution.

We write the co-efficients in the following Way | o g oo g =1,by=1,6=0 +b
for an easy solution. e b2-_-_.—b,£'9=02-

X y -1
-2 3 z -2 Here. E; a'bg
>< >< ay bl
%& 1 _3 =
e 2

The system of equations has a unique solution.

X -1
X y
3 1
-2 -(-3) arb 1
(8) (11)-(7)(8) (7)(-%)—(11)(-2) b B-F a ~a
y _ -1
x y oL T ) roash) aarn)- 1) 0D
= e 1| - (a -b )+b(a+ ) afa
=16 = i
2 2 =’ —-.x - y' - "'l
X y -2 % —2x—23 a’-b*+ab+b®> a?+ab-a®+b> -b-a
= —— == — = — X —=
~23 23 23 23" 2 N y .
2 =5

a’+ab b’+ab a+b
-2
o T2 %252
and Y 23x

a? +ab a(a+b)
=X = = -

Hence, x=1,y=2 a+b a+b
8. (2)4x-3y=8 sl
" a9 y_b2+ab_b(b+a)_
6x—y.=? o (11] a+b a+b
Hence the solutionis: x=a, y=b
equation (i) x 3 - equation (if) x 2, Y
lng-?Qy=24 : PRI | M(a+b x+(a-by=a?-ab+ b2
’ ' (@-bx+la+by=a+ab+ b2
l2x-2y-—'§8 b
T a, a+
‘-.5 Here, ;L“
“ + = ! 2 a-b
b a-b
and =
-7y i 28 by a+b
. b
14 14 l s vy = gk
= -7y = —— . 2 2 i
y 3=ay-3x-?g..§ a; by

* The system of equations has a unique solu
tion.

A i, n £
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SOLUTION OF LINEAR EQUATIONS INTWO VARIABLES

1. (N a, x+b y+c =0and

. X o2 y 4 -1
= -ab + b
a+b a-b aG,x+b,y+ ¢,= 0 will have no solution if
—a'—l.=-!—)1_;tc_l ]'_2 k
ag by cz'_”Eh-jE = k=6
a+ b & + ab+ 1P a-b a+b
X

12. (3) "
- - . 0.2)
(a-b)(a +“b+bz)‘[a+b)(a’—ab+b3) - mﬂ”\
= y X & > X
YA o B b
(a-b)(a ~ab +b%)~(a +b) (a®+ab+5?) (1,0) (3.0)
-1 v

y
X = 0 is the equation of y-axis.
Y = 0 is the equation of x-axis.

- (a+b)(a +b)~(a-b)(a-b)

X
= = y = Pu i
. W . Y. = ting x=0inx+y=1,y=1
a -
b°+a”~b —2b(2a2+b2) 4ab Puttingy=0inx+y=1, x=1
Putting x=01in 2x+3y=6
= x3= y = - 1 3y=6=}y=2
-2b° -2b(2a?+b%)  4ab Putting y=01n2x+3y=6
2x=6=x=3
2 : w1t OA =
N ST . OB=1;0A=1
4ab 2a OD=3;0C=2
, e » Required area = AOCD - AOAB
1 2a”+b
=-——x-2b(2a% +p2) =22 T
Y= "Zab (2a% +5?) 2a =%x3x2—%xlxl
b? 2a? + b? 1 1
The solution is : x—a—-a—.yu—-i-&—— =3-3 =27 sq. units 000

This book covers almost all the topics from which questions are asked or from T ————
which questions may be asked in competitive examinations. Each chapter hasbeen [ Kiran's Text Book of
discussed in detail. For instance, nowadays Algebra, Geometry and Trigonometry 5L
are accorded more weightage in the various examinations conducted by Staff Selec- QU I c K E s T
tion Commission. A sincere analysis of the questions asked in various competitive :
examinations reveals that mere knowledge of mathematical formulae will not serve M ATH EMATICS
the purpose. One should have clarity of conce t arEd ability to perFeive_ their (Quantitative Aptitude
applicability. Each chapter has been strategically dealt in order to make it easier for | & Numerical Ability)
you to grasp the subject. The beginning of e_ach chapter defines the chapter and
explains the fundamental concepts of the subject. o '

The emphasis in the book is on fundamental concepts which is the most important | =z
part in Mathematics. Nevertheless, direct formulae, short- cut methods and important [
relations have alsn been given full coverage in the book. Not only that these short-cut | .
methods and formulae have been mentioned but they have been explained and derived

too. - )
i evised and enlarged edition of the K}RAN S TEXT BOO_I; OF
QU;[g\lgégtThhrlATHEMATICS is a thoroughly revised and enlarged edition

i he earlier editions, there were 41 Chapters in all but this

:?rcliitt?:rftsﬁgﬁél rEf'i"uaupters. In addition to thesg Chapters, you will find an

Appendix of about 100 pages which Predommately covers 51_|ch Chaptqrs

and Solved Questions which were mi_:orporatgd recentiy in the var:ours "

competitive examinations. The Appendix acquaints you with the nautre of suc
uestions which appeared in the latest examinations.
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