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_â[c @¤ûd

iek ijicúKeY
(LINEAR SIMULTANEOUS EQUATIONS)

1.1 C_KâcYòKû (Introduction)  :
ùMûUòG @mûZ eûgò x ùe iek icúKeYe iû]ûeY eì_ ùjCQò ax + b = 0, ù~CñVûùe a ¹ 0  ö

GVûùe a I b aûÉa iõLýû I a Kê x e ijM (coefficient ) I b Kê ]îaK eûgò Kêjû~ûG ö GVûùe

icúKeYUòe icû]û^ (cìk) – b

a
 ùaûfò @ùc RûYòùQ ö \êAUò @mûZ eûgòùe ùMûUòG iek icúKeY

(GKNûZú)e iû]ûeY eì_   a
1
x + b

1
y + c

1
 = 0  ...............(1)

ù~CñVûùe a
1
 I b

1
 ~[ûKâùc x I y e ijM I c

1
 ]ïaK eûgò Gaõ a

1
 b

1 
I c

1
 aûÉa iõLýû

@U«ò ö GVûùe a
1
 I b

1
 ijM\ßd GK iùw icû^ ^êjñ«ò ö

icúKeY (1) e RýûcòZòK eì_ xy icZk (iÚû^ûu icZkùe) ùMûUòG iekùeLû ö Gjò aòhdUòe
@ûùfûP^û _ìað ùgâYúe aúRMYòZ _êÉK ùe @^êùz\ 5.3 ùe Keû~ûAQò ö x I y ùe GKûNûZú
icúKeY (1) e ùfLPòZâ ùMûUòG iekùeLû I Gjûe @ûùfûP^û Cq @¤ûd _ûAñ ^òZû« @ûagýK ö

x I y @mûZ eûgò aògòÁ GKNûZú ij icúKeY (1)e icû]û^ _ûAñ @ûcKê icúKeY (1) aýZúZ
@ûC ùMûUòG icúKeYe @ûagýKZû _Wÿò[ûG ö ~[û -

a
2
x + b

2
y + c

2
 = 0    ...............(2)

ù~CñVûùe a
2
 , b

2 
I c

2 
 aûÉa iõLýû @U«ò ö GVûùe x I y ijM I a

2 
, b

2
 \ßd GK iùw gì^

^êjñ«ò ö c
2 
 GK ]îaK eûgò ö

ù\÷^¦ò^ Rúa^ ij RWÿòZ ùKùZK _eòiÚòZòe icû]û^ùe Cq GKNûZú ij-icúKeYe @ûagýKZû
ejòQò ö ùKùZK _ûUúMûYòZòK _âgÜe icû]û^ùe Gjûe _âùdûM i´§ùe Gjò @¤ûde ùgh bûMùe
@ûùfûP^û Keû~ûAQò ö
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1.2 ij-icúKeY\ßde RýûcòZòK _eò_âKûg (Geometrical Representation) :

cù^Ke \� GK NûZú ij icúKeY \ßd a
1
x + b

1
y + c

1
 = 0 ......(1)

a
2
x + b

2
y + c

2
 = 0 ......(2)

ù~CñVûùe a b
1

2

1

2
0+ ≠  Gaõ a b

2

2

2

2
0+ ≠  @[ðûZþ a

1 , 
b

1 
Gaõ  a

2 , 
b

2 
GK iùw 0 ij icû^ ̂ êjñ«ò ö

cù^Ke icúKeY (1) I (2) e ùfLPòZâ (ù~Cñ MêWÿòK xy- icZk ùe ùMûUòG ùMûUòG iekùeLû)
~[ûKâùc L

1
 I L

2 
bûùa ^ûcòZ ö GjûKê iõùl_ùe ùfLòaû -

L
1
 : a

1
x + b

1
y + c

1
 = 0 Gaõ L

2
 : a

2
x + b

2
y + c

2
 = 0

@^ê¤û^ Kùf @ûùc ù\Lò_ûeòaû ù~, Gjò iekùeLû \ßd xy- icZkùe (cù^Ke _â[c
aé�_û\ùe) Zò^ò _âKûeùe @aiÚòZ ùjûA _ûeòùa I Gjû ̂ òcÜùe PòZâ 1.1 (i), (ii) Gaõ (iii) ùe \gòðZ ö

.

(L
1
 I L

2
 _eÆe ùQ\ú) (L

1
 I L

2
 GK I @bò^Ü) (L

1
 I L

2
 icû«e)

     PòZâ 1.1(i)     PòZâ 1.1(ii)   PòZâ 1.1(iii)

PòZâ 1.1 (i) : L
1
 I L

2
 iekùeLû \ßd _eÆe ùQ\ú, ùicû^ue ùKak ùMûUòG ùQ\aò¦ê P I

Gjò aò¦êUò Cbd L
1
 I L

2
 C_ùe @aiÚòZ ö Gjûe iÚû^u (a,b) @[ûðZþ x = a I y = b \ßûeû Cbd

icúKeY (1) I (2) iò¡ jê@«ò ö
aò.\â. : GVûùe cù^eLòaûKê ùja ù~ x I y ùe ùMûUòG GKNûZú icúKeYe @iõLý icû]û^

i¸a I _âùZýK icû]û^ \� icúKeY \ßûeû iìPòZ iekùeLû C_eòiÚ GK GK aò¦êKê iìPûAa @[ûðZþ
GK GK aò¦êe iÚû^ûu ùja ö

@ZGa icúKeY (1) I (2) e ùKak ùMûUòG (@^^ý) icû]û^ ejòa; ~\ò I ùKak ~\ò
icúKeY \ßd \ßûeû iìPòZ iekùeLû \ßd _eÆe ùQ\ú ùjùa ö

PòZâ 1.1(ii) :  GVûùe L
1
 I L

2
 iekùeLû \ßd GK I @bò^Ü (Coincident) @[ûðZþ GK Gaõ @bò^Ü

@U«òö ùZYê ùicû^ue iû]ûeY aò¦ê @iõLý ö @ZGa G ùlZâùe icúKeY \ßde @iõLý icû]û^
i¸a ö

PòZâ 1.1 (iii) : G ùlZâùe L
1
 I L

2
 iekùeLû \ßd _eÆe ij icû«e ö @[ûðZþ iekùeLû\ßd

_eÆe ùQ\ú ùjùa ^ûjó ö
ij icûKeY\ßd \ßûeû iìPòZ iek ùeLû \êAUò icû«e ùjùf, ij icúKeY \ßde icû]û^

i¸a ^êùjñ ö

L
2

L
1

X

Y

O

L
1

X

Y

O

L
2

L
1

X

Y

O

L
2

P(a,b)
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1.3 ùfLPòZâ \ßûeû ijicúKeY\ßde icû]û^ (Solution of simultaneous equations by

use of Graphs) :
_ìað ùgâYúùe ùMûUòG iekicúKeYe ùfLPòZâ Kò_eò @u^ Keû~ûG ùi aòhdùe @ûùfûP^û

Keû~ûAQò ö ùfLPòZâ iûjû~ýùe \êAUò GKNûZú ij icúKeYe icû]û^ Kò_eò Keû~ûG ùi iµKðùe
@ûce @ûùfûP^û ^òcÜùe C\ûjeYcû^u cû¤cùe Keòaû ö

C\ûjeY - 1 : ùfLPòZâ @u^ Keò ^òcÜfòLôZ ij icúKeY \ßde icû]û^ Ke ö
x + 2y – 3 = 0   ............ (i) 2x – y –1 = 0  ............ (ii)

icû]û^ : icúKeY \ßdeê y Kê x eì_ùe (@[aû x Kê y eì_ùe) _âKûg Kùf,

x + 2y – 3 = 0  Þ  y = 
1

2
(3–x) ............ (i)

2x – y – 1 = 0  Þ  y = 2x– 1 ............ (ii)

icúKeY (i) ùe  x e cû^ 3 I 1 _ûAñ  y e @û^êiwòK cû^ ^òcÜ ùUaêfùe \ò@û~ûAQò ö
x 3 1

y 0 1 \  P
1
 I P

2
 aò¦ê \ßde iÚû^ûu ~[ûKâùc (3,0) I (1,1) @ùU ö

ùijò_eò icúKeY (ii) ùe  x e cû^ 1 I 2 _ûAñ  y e @û^êiwòK cû^ ̂ òcÜ ùUaêfùe \ò@û~ûAQò ö
x 1 2

y 1 3 \  Q
1
 I Q

2
 e iÚû^ûu ~[ûKâùc (1,1) I (2,3)  @ùU ö

ùfL KûMRùe x I y @l\ßd @u^ Keò L
1
 ùeLû_ûAñ P

1
(3,0)  I P

2
(1,1)  aò¦ê\ßdKê xy icZkùe

P(1,1)

L
2

L
1

Y

Y /

X / X

(PòZâ 1.2)

O

1 2 3 4

1

2

3

4

iÚû_^ Ke Gaõ L
2 
ùeLû _ûAñ Q

1 
(1, 1) I Q

2 
(2, 3)aò¦ê\ßdKê xy icZkùe iÚû_^ Ke ö Gjû_ùe

←→
P P
1 2 (L

1
) I 

←→
Q Q

1 2 (L
2
) ùeLû\ßd @u^ Keò ùicû^ue ùQ\aò¦ê P PòjÜU Ke, ~ûjûe

x- iÚû^ûu 1 Gaõ y- iÚû^ûu 1 ùja ö \ ^òù�ðd icû]û^Uò (1, 1) ö
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P(1,–3)

L
2

L
1

(PòZâ 1.3)

Y

Y /

X / XO

\âÁaý : icZkùe \êA aò¦ê c¤ ù\A GK @^^ý iekùeLû @u^ Keû~ûA_ûùe ö ùZYê GK
iekùeLûe ùfLPòZâ _ûAñ @Zò Kcþùe \êAùMûUò aò¦êe KâcòZ ù~ûWÿò ^ò�ðd @ûagýK; Kò«ê @^ý ùMûUòG
aò¦êe KâcòZ ù~ûWÿò ù^A iekùeLûe @^^ýZû \gûðAaû aòù]d ö

C\ûjeY - 2  : ùfL PòZâ @u^ Keò icû]û^ Ke : x – 2y – 7 = 0;  x + y + 2 = 0

icû]û^ : \� ijicúKeY\ßd eê y e x eì_

x – 2y – 7 = 0;  Kò´û    y =  
1

2
(x – 7) ............ (i)

Gaõ x + y + 2 = 0  Kò´û y = –2 –x  ............ (ii)

(i) ùe x e \êAùMûUò cû^ _ûAñ y e @û^êiwòK cû^ iÚòe Keò \êAUò aò¦ê _ûAñ KâcòZ ù~ûWÿò iÚòe
Keò_ûeòaû ö

x –1 3 P
1
 (–1, – 4) Gaõ P

2
 (3,–2)

y –4 –2

ùijò_eò (ii)  _ûAñ \êAUò aò¦ê _ûAð KâcòZ ù~ûWÿò iÚòe Keòaû ö
x 0 –2 Q

1
 (0, –2) Gaõ Q

2
 (–2, 0)

y –2 0

ùfL KûMRùe x I y @l\ßd @u^ Keò L
1
 ùeLû_ûAñ P

1
(–1,4)  I P

2
(3,–2)  aò¦ê\ßdKê xy

icZkùe iÚû_^ Ke Gaõ L
2 
ùeLû _ûAñ Q

1 
(0, –2) I Q

2 
(–2, 0)aò¦ê\ßdKê xy icZkùe iÚû_^ Ke ö

Gjû_ùe ←→
P P
1 2

(L
1
) I ←→

Q Q
1 2

(L
2
) ùeLû\ßd @u^ Keò ùicû^ue ùQ\aò¦ê P PòjÜU Ke, ~ûjûe

x- iÚû^ûu 1 Gaõ y iÚû^ûu –3 ùja ö

1 2 3 4
1

2

3

-1

-2

-3

-4

-1-2-3- 4

P
2
(3,–2)

P
1
(–1,–4)

Q
2
(–2,0)

Q
1
(0,–2)
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L
1
 I L

2
 iekùeLû\ßde ùQ\aò¦êUò P(1,–3) @ZGa ^òù�ðd icû]û^ x = 1, y = –3 ö

C\ûjeY - 3 : ^òcÜfòLôZ ij icúKeYcû^u ùlZâùe @^^ý (GKcûZâ) icû]û^ i¸a Kò ^êùjñ
_eúlû Keò ù\L ö

(a) x + y – 3 = 0   I   2x + 2y – 6 = 0,     (b) x + y – 3 = 0   I   x + y – 5 = 0

icû]û^ : (a) GVûùe icúKeY \ßd
x + y – 3 = 0.......... (i)   I  2x + 2y – 6 = 0 .............(ii)

icúKeY (ii) Þ  2x + 2y – 6 = 0 Þ x + y – 3 = 0

GVûùe flý Ke icúKeY\ßd @bò^Ü @U«ò ö ùZYê _âùZýK icúKeY (0,3) I (3,0)

iõLýûù~ûWÿòcû^u \ßûeû iò¡ ùjCQ«ò ö iêZeûõ icúKeY\ßd \ßûeû iìPòZ iekùeLû GK I @bò^Ü ö
ù~ùjZê iekùeLû \ßd GK I @bò^Ü  (PòZâ 1.4) ö

ùicû^ue iû]ûeY aò¦ê cû^u iõLýû @iõLý ö @[ûðZþ \� ij
icúKeY \ßde @^^ý icû]û^ i¸a ^êùjñ ö

(b) \� icúKeY \ßd x + y – 3 = 0

 Þ y = 3 – x ........ (i)

x + y – 5 = 0

Þ y = 5 – x ........ (ii)

_â[c icúKeYe @iõLý icû]û^ c¤eê \êA ùMûUò icû]û^
(0, 3) I (3, 0)  Gaõ ùijò_eò \ßòZúd icúKeYe \êAùMûUò
icû]û^ (0, 5) I (5, 0) ö iÚû^ûu @l ù^A \� aò¦êMêWÿòKê
iõiÚû_^ Keò Gjò iekùeLû \ßd @u^ Kùf @ûùc ùfLPòZâ
1.5 _ûAaû ö

Gjò iekùeLû \ßd icû«e ùjZê ùicû^ue ùKøYiò
iû]ûeY aò¦ê (ùQ\aò¦ê) i¸a ^êùjñ ö iêZeûõ (b) ùe _â\�
ijicúKeY \ßde ùKøYiò icû]û^ ^ûjó ö

(PòZâ 1.4)

Y

Y /

X / X

O

(0,3)

(3,0)

(PòZâ 1.5)

(0,5)

(0,3)

(3,0) (5,0)

L
2

L
1

1 2 3
1

2

3

X / XO

Y

Y /



[ 6 ]

1.4 ijicúKeY\ßde icû]û^ _ûAñ i�ð
(Conditions of solvability of two linear simultaneous equations) :

cù^Ke GKNûZú ij icúKeY \êAUò a
1
x + b

1
y + c

1
 = 0  I  a

2
x + b

2
y + c

2
 = 0

_âùZýK icúKeYe ùfLPòZâ ùMûUòG ùMûUòG iekùeLû ö ù~Cñ Vûùe a
1
,  b

1
 GK iùw gì^

^êjñ«ò I a
2
,  b

2
  c¤ GK iùw gì^ ^êjñ«ò ö

C\ûjeY -1 Gaõ C\ûjeY - 2 ùe @ûùc ù\Lôùf ù~ ijicúKeY \ßde @^^ý icû]û^
còkê@Qò ö

C\ûjeY -1 eê _ûAaû -  a
1
 = 1, b

1
 = 2, c

1
 = – 3  Gaõ  a

2
 = 2, b

2
 = –1, c

2
 = –1

\ 
a

a
1

2

1

2
=   I  b

b
1

2

2

1
=

– = –2  Þ  a

a

b

b
1

2

1

2

≠

ùijò_eò C\ûjeY - 2 ùlZâùe  
a

a
1

2

1

1
1= =  I 

b

b
1

2

2

1
2= − = −  Þ 

a

a

b

b
1

2

1

2

≠

C_ùeûq @^êgúk^eê _ûAùf, @mûZ eûgò x e ijM \ßde @^ê_ûZ I @mûZ eûgò y e ijM \ßde
@^ê_ûZ @icû^ ùjùf ijicúKeY \êAUòe @^^ý icû]û^ i¸a ö G ùlZâùe icúKeY \ßd iwZ
I @^^ý icû]û^ aòògòÁ ö KûeY ùfLPòZâ \ßd _eÆeKê GKcûZâ aò¦êùe ùQ\ KeêQ«ò ö @^ý _âKûeùe
Kjòùf ij icúKeY\ßd iwZ I ÊZª (Consistent and Independent)ö

C\ûjeY 3(i) ùe @ûùc ù\Lòùf ù~,  a
1
 = 1,  b

1
 = 1,  c

1
= –3  Gaõ a

2
= 2,  b

2
= 2,  c

2
= –6

GVûùe a

a

b

b
1

2

1

2

1

2

1

2
= =,   I c

c
1

2

3

6

1

2
= −

−
=

@[ûðZþ a

a

b

b

c

c
1

2

1

2

1

2

= =  Gaõ \� icúKeY \ßde @^^ý icû]û^ i¸a ùjC ^[ôfû ùaùk @iõLý

icû]û^ i¸a ö KûeY ùfLPòZâ\ßd GK Gaõ @bò^Ü @U«ò ö @^ý _âKûeùe Kjòùf ijicúKeY\ßd
iwZ I ^òbðegúk (Consistent and Dependent)ö

C\ûjeY 3(ii) ùe @ûùc ù\Lòùf ù~ a
1
 = 1, b

1
 = 1, c

1
 = –3

a
2
 = 1, b

2
 =1, c

2
 = –5

GVûùe 
a

a

b

b
1

2

1

2

1

1
1

1

1
1= = = =,   Gaõ 

c

c
1

2

3

5

3

5
= −

−
=

@[ûðZþ   a

a

b

b

c

c
1

2

1

2

1

2

= ≠  Gaõ \� ijicúKeY \êAUòe ùKøYiò icû]û^ i¸a ùjC^ûjó ö KûeY

ùfLPòZâ \ßd icû«e @U«ò ö G_eò ùlZâùe ij icúKeY \ßd @iwZ (Inconsistent) ö
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\âÁaý : icúKeY a
1
x+b

1
y = 0 I a

2
x+b

2
y = 0 \ßde @^^ý icû]û^Uò (0,0); ~\ò a

a

b

b
1

2

1

2

≠  I

@iõLý icû]û^ i¸a; ~\ò a

a

b

b
1

2

1

2

=  ö G ùlZâùe icúKeY\ßd iað\û iwZ @U«ò ö

C\ûjeY - 4
(i) k e ùKCñ cìfý MêWÿòK _ûAñ 4x + ky + 8 = 0,  2x + 2y + 2 = 0 ijicúKeY \êAUòe @^^ý

icû]^ i¸a ?
(ii) k e ùKCñ cìfý _ûAñ kx + 3y – (k–3) = 0 I 12x + ky – k = 0  ijicúKeY \ßde @iõLý

icû]û^ i¸a ?
(iii) k e ùKCñ cìfý _ûAñ 5x–3y = 0 I 2x + ky = 0 ijicúKeY \ßde @iõLý icû]û^

ejòa ?
icû]û^ (i)  GVûùe a

1 
= 4, b

1
 = k I c

1
= 8 , a

2 
= 2, b

2
 = 2 I c

2
 = 2 ö

icúKeY \ßde @^^ý icû]û^ _ûAñ @ûagýK i�ð : a

a

b

b
1

2

1

2

≠  Þ 4
2 2

≠ k Þ k ¹ 4

\ k = 4  bò^Ü @^ý icÉ cû^ _ûAñ \� ij icúKeY\ßde @^^ý icû]û^ i¸a ö
(ii) GVûùe a

1 
= k, b

1
 = 3,  c

1
= –(k–3),  a

2 
= 12, b

2
 = k,  c

2
 = –k

\� ij icúKeY\ßde @iõLý icû]û^ _ûAñ @ûagýK i�ð :
a

a

b

b

c

c
1

2

1

2

1

2

= =  Þ k

k

k

k12

3 3= = − −
−

( )

_â[c icû^Zû eê  k2 = 12 x 3 Þ k = ± 6 ..........(1)
\ßòZúd icû^Zû eê  –3k = –k(k–3) Þ k2 – 6k = 0  Þ k (k– 6) = 0 Þ k =0  Kò´û k = 6

a

a

b

b

c

c
1

2

1

2

1

2

, ,  @^ê_ûZ MêW ÿ òK
c¤ùe Zêk^û

L
1
 : a

1
x+b

1
y+c

1
=0

L
2
:  a

2
x+b

2
y+c

2
=0

ijicúKeY \ßde icû]û^
@^ê~ûdú ùicû^ue ^ûcKeY

a

a

b

b
1

2

1

2

≠

a

a

b

b

c

c
1

2

1

2

1

2

= =

a

a

b

b

c

c
1

2

1

2

1

2

= ≠

L
1
 I L

2
 ùeLû\ßd

_eÆe ùQ\ú

L
1
 I L

2
 ùeLû\ ßd

icû_ZòZ @[aû GK I @bòò^Ü

iwZ I ÊZª @[ûðZþ @^^ý
(ijicúKeY\ßde GKcûZâ
icû]û^ i¸a)

L
1
 I L

2
 ùeLû\ßd icû«e

iwZ I ^òbðegúk (@iõLý
icû]û^ aògòÁ)

@iwZ (icû]û^ @i¸a)

C\ûjeY-1, C\ûjeY-2 I C\ûjeY-3 eê _ûA[ôaû Z[ýMêWÿòK ^òcÜ iûeYúùe i^ÜòùagòZ ö
a

1
x+b

1
y+c

1
=0 Gaõ a

2
x+b

2
y+c

2
=0
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(1) I (2) eê Gjû iêÆÁ ù~ k = 6 ùjùf \� ijicúKeY \ßde @iõLý icû]û^ i¸a ö

\âÁaý : k = –6 ùjùf  a

a

b

b

c

c
1

2

1

2

1

2

1

2

3

2
= = ≠ =  ùjZê icúKeY \ßd @iwZ ùja  I k ¹± 6

_ûAñ icúKeY \ßde @^^ý icû]û^ i¸a ö
(iii) GVûùe  a

1
 = 5,  b

1
 = –3, a

2
 = 2, b

2
 = k

icúKeY\ßde @iõLý icû]û^ ejòaûe i�ð : 
a

a

b

b k
1

2

1

2

5

2

3= ⇒ = −

 @[ûðZþ  k = − 6

5
 ùjùf \� ijicúKeY\ßde @iõLý icû]û^ ejòa ö

@^êgúk^ú - 1(a)

1. a§^ú c¤eê VòKþ C�eUò aûQò gì^ýiÚû^ _ìeY Ke ö
(i) x+ y = 0  icúKeY e @^ýZc icû]û^ -----     [(4,5), (5,5), (–4, 4), (–4, 5)]

(ii) x –2y = 0  icúKeYe @^ýZc icû]û^ -----   [(4,2), (–4,2), (4, –2), (–4, –2)]

(iii) 2x + y+2 = 0 icúKeYe @^ýZc icû]û^ -----[(0,2), (2,0), ( –2,0), (0, –2)]

(iv) x – 4y +1 = 0  ùjùf x  = ----- [4y – 1, 4y+1,  –4y+1, –4y –1]

(v) 2x – y + 2 = 0  ùjùf y  = ----- [2x – 2, 2x+2,  2x – 2, –2x –2]

(vi) x – 2y+ 3 = 0  ùjùf y = -----       [½(x+3), – ½(x –3), –½(–x+3), –½(x+3)]

2. ^òcÜùe \� ijicúKeY ù~ûWÿòeê ùKCñ icúKeY ù~ûWÿò ùlZâùe (i) @^^ý icû]û^
i¸a (ii) @iõLý icû]û^ i¸a Gaõ (iii) icû]û^ i¸a ^êùjñ ?

(i) x+y+1 = 0,  x –y +1 = 0, (ii) x+y+1 = 0,  2x +2y +2 = 0

(iii) x+y+1 = 0,  x +y +3 = 0, (iv) 2x – y+3=0, – 4x+2y – 6=0

(v) 2x – y + 3 = 0, 2x + y – 3 = 0, (vi) 2x – y + 3 = 0, –6x + 3y + 5 = 0

3. ^òcÜfòLôZ icúKeYMêWÿòKe ùfLPòZâ @u^ _ûAñ ù~ ùKøYiò Zò^òùMûUò aò¦êe iÚû^ûu
^òeì_Y Ke ö

(i) x – y = 0 (ii) x + y = 0

(iii) x – 2y = 0 (iv) x + 2y – 4 = 0

(v) x – 2y – 4 = 0 (vi) 2x – y + 4 = 0
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4. ̂ òcÜfòLòZ _âgÜMêWÿòKe iõlò¯ C�e @ûagýK ö
(i) kx + my + 4 = 0 I 2x + y +1 = 0  icúKeY\ßd @iõMZ ùjùf k : m ùKùZ ?
(ii) 2x + 3y – 5 = 0 I 7x – 6y –1 = 0  ijicúKeY\ßde  icû]û^ (1, b) ùjùf b e cìfý

ùKùZ?
(iii) ‘t’  e ùKCñ cû^ _ûAñ (1,1), icúKeY 3x + ty – 6 = 0 @^ý GK icû]û^ ùja ?
(iv) ‘t’  e ùKCñ cû^ _ûAñ (1,1), tx – 2y – 10 = 0 e @^ýZc icû]û^ ùja ?
(v) ‘t’  e ùKCñ cû^ _ûAñ tx + 2y  = 0  I 3x + ty = 0 ijicúKeY\ßde @iõLý icû]û^ i¸a?
(vi) \gûð@ ù~, 6x – 3y  +10 = 0 I 2x– y+ 9 = 0 ijicúKeY\ßde icû]û^ @i¸a ö
(vii) \gûð@ ù~, 2x + 5y = 17  Gaõ 5x + 3y  = 14  ijicúKeY\ßd iõMZ I ÊZª ö
(viii) \gûð@ ù~, 3x–5y –10 = 0  Gaõ 6x – 10y  = 20  ijicúKeY\ßde @iõLý icû]û^ ejòQò ö
5.   ùfLPòZâ @u^ Keò ^òcÜfòLôZ ijicúKeY\ßde icû]û^ Ke ö
(i) x + y – 4 = 0 I x – y = 0, (ii) x – y = 0 I x + y – 2 = 0

(iii) x + y = 0 I – x + y – 2 = 0, (iv) 2x + y – 3 = 0 I x + y – 2 = 0

(v) 3x + y + 2 = 0 I 2x + y + 1 = 0, (vi) x + 2y + 3 = 0 I 2x + y + 3 = 0

(vii) 2x + y – 6 = 0 I 2x – y + 2 = 0, (viii) x + y – 1 = 0 I 2x + y – 8 = 0

(ix) 3x + y – 11 = 0 I x – y – 1 = 0, (x) 2x – 3y – 5 = 0 I – 4x + 6y – 3 = 0

(xi) 2x + y + 2 = 0 I 4x – y – 8 = 0, (xii) 3x + 4y – 7 = 0 I 5x + 2y – 7 = 0

6.(i) ùfLPòZâ iûjû~ýùe \gðû@ ù~, 2x – 2y = 2 Gaõ  4x – 4y – 8 = 0 ijicúKeY\ßde icû]û^
@i¸a ö

  (ii) ùfLPòZâ iûjû~ýùe \gðû@ ù~, 2x – 3y = 1 Gaõ  3x – 4y = 1 ijicúKeY\ßde GK @^^ý
icû]û^ @Qò ö

  (iii) ùfLPòZâ iûjû~ýùe \gðû@ ù~, 9x + 3y + 12 = 0 Gaõ  18x  + 6y + 24= 0 ijicúKeY\ßd
iõMZ I ^òbðegúk ö

  (iv) ùfLPòZâ iûjû~ýùe 2x – y = 1 Gaõ  x  + 2y= 8 ijicúKeY\de icû]û^ Keò _âùZýKe
y- ùQ\ûõg ^òeì_Y Keö
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7. ̂ òcÜùe _â\� ijicúKeY \ßde @^^ý icû]û^ i¸a ùjùf _âùZýK ùlZâùe k e cû^ iÚòe
Ke ö

(i) x – 2y – 3 = 0, 3x + ky – 1 = 0 , (ii) kx – y – 2 = 0, 6x + 2y – 3 = 0

(iii) kx + 3y + 8 = 0, 12x + 5y – 2 = 0, (iv) kx + 2y =5, 3x + y = 1

(v) x – ky = 2, 3x + 2y + 5 = 0, (vi) 4x – ky = 5, 2x – 3y = 12

8. ̂ òcÜùe \� ijicúKeY \ßde @iõLý icû]û^ ejòùf _âùZýK ùlZâùe k e cû^ iÚòe Ke ö
(i) 7x – y – 5 = 0, 21x – 3y – k = 0, (ii) 8x + 2y – 9 = 0, kx + 10y – 18 = 0

(iii) kx – 2y + 6 = 0, 4x – 3y + 9 = 0, (iv) 2x + 3y = 5, 6x + ky = 15

(v) 5x + 2y = k, 10x + 4y = 3, (vi) kx – 2y – 6 = 0, 4x + 3y + 9 = 0

9. k e ùKCñ cìfý _ûAñ ^òcÜùe \� ijicúKeY\ßd @iwZ ùjùa ?
(i) 8x + 5y – 9 = 0, kx + 10y – 15 = 0, (ii) kx – 5y – 2 = 0, 6x + 2y – 7 = 0

(iii) kx + 2y – 3 = 0, 5x + 5y – 7 = 0, (iv) kx – y – 2 = 0, 6x – 2y – 3 = 0

(v) x + 2y – 5 = 0, 8x + ky –10 = 0, (vi) 3x – 4y + 7  0, kx + 3y – 5 = 0

1.2. ij icúKeY\ßde aúRMûYòZòK icû]û^ :
cù^Ke \� ij icúKeY\ßd iwZ I ißZªö

a
1
x + b

1
y + c

1
 = 0 ......................(1)

a
2
x + b

2
y + c

2
 = 0 ......................(2)

G \êA icúKeYe icû]û^ aúRMûYòZòK _âYûkú Kò´û ùfLPòZâ _âYûkúùe Keû~ûA _ûeòaö
_â[ùc aúRMûYòZòK _âYûkúe @ûùfûP^û Keòaûö

(i) _âZòKÌ^ _¡Zò (Method of Substitution) : Gjò _âYûkúùe \� icúKeY (1) I (2)

eê ù~ùKøYiòUòKê ù^A ùi[ôùe x Kê y cû¤cùe Kò´û y Kê x cû¤cùe _âKûg Keû~ûGö cù^Ke
icúKeY (1) Kê aòPûe Keû~ûA y Kê x cû¤cùe _âKûg Keòaûö C\ûjeY ißeì_ icúKeY (1)ùe

~\ò b
1
 ≠  0 ùZùa b

1
y = –c

2
 – a

1
x ⇒  y = 

1

1b  (–c
1
 – a

1
x)    ......................(3)

(3) \ßûeû _â\� y e cû^ 1

1b (–c
1
 – a

1
x) Kê icúKeY (2)ùe aýajûe Kùf ùMûUòG

GKNûZú icúKeY còkòa I Gjû

a
2
x + 

b

b
2

1
{–c

1
 – a

1
x} + c

2
 = 0 ⇒  (a

2
b

1
 – a

1
b

2
)x + (c

2
b

1
 – c

1
b

2
) = 0

⇒  x = 
− −

−
( )c b c b

a b a b
2 1 1 2

2 1 1 2
 ⇒  x = 

b c b c

a b a b
1 2 2 1

1 2 2 1

−
−      ......................(4)
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(4) \ßûeû _â\� x e cû^Kê (1) Kò´û (2) icúKeYùe aýajûe Kùf _ûAaû

a
1
 

b c b c

a b a b
1 2 2 1

1 2 2 1

−
−

F
HG

I
KJ + b

1
y + c

1
 = 0 ⇒  y = 

c a c a

a b a b
1 2 2 1

1 2 2 1

−
−  ......... (5)

x
b c b c

a b a b
y

c a c a

a b a b
= −

−
= −

−
1 2 2 1

1 2 2 1

1 2 2 1

1 2 2 1

, .................(6)

\âÁaý : ~\ò a
1
 ≠  0 jêG ùZùa @^êeì_ bûùa x Kê y cû¤cùe _âKûg Keò @Mâie ùjùf

@ûagýKúd icû]û^ còkò_ûeòa ö
C\ûjeY - 5 :

icû]û^ Ke : 5x + 2y + 2 = 0, 3x + 4y – 10 = 0

icû]û^ : GVûùe \� ij icúKeY\ßd
5x + 2y + 2 = 0   I .......................(i)

3x + 4y – 10 = 0 .......................(ii)

icúKeY (i)Kê aòPûe Keò y Kê x cû¤cùe _âKûg Keû~ûCö
... 2y = –5x – 2 ⇒  y = 

1

2
 (–5x – 2) .......................(iii)

(ii) I (iii) eê 3x + 
4

2
 (–5x – 2) – 10 = 0 ⇒  6x + 4(–5x – 2) – 20 = 0

⇒ 6x – 20x – 8 – 20 = 0 ⇒  –14x – 28 = 0 ⇒  x = –2

icúKeY (i)ùe x = –2 iÚû_^Kùf _ûAaû 5(–2) + 2y + 2 = 0

⇒ 2y – 8 = 0 ⇒  y = 4

... ^òù�ðd icû]û^ (–2, 4) @ùUö (C�e)
\âÁaý :

\� icúKeY\ßdùe x = –2, y = 4 ù^A _eúlû Keò ù\Lôaû CPòZþ ù~ icúKeY\ßd
(–2, 4) \ßûeû iò¡ ùjCQ«òö
(II) @_iûeY _¡Zò (Method of Elimination) :

Gjò _¡Zòùe _â\� ijicúKeY (1) I (2)eê x Kê Kò´û y Kê @_iûeY Keû~ûA[ûGö
cù^Ke @ûùc x Kê @_iûeY Keòaûö icúKeY (1)ùe xe ijM a

1
Kê icúKeY (2)e Cbd

_ûgßðùe MêY^Kùf Gaõ icúKeY (2)ùe xe ijM a
2
Kê icúKeY (1)e Cbd _ûgßðùe MêY^

Kùf _ûAaû
a

2
 × (1) ⇒  a

1
a

2
x + a

2
b

1
y + a

2
c

1
 = 0 .......................(7)

a
1
 × (2) ⇒  a

1
a

2
x + a

1
b

2
y + a

1
c

2
 = 0 .......................(8)
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icúKeY (7) I (8)ùe xe ijM icû^ö (7) eê (8)Kê aòùdûM Kùf _ûAaû
(a

2
b

1
 – a

1
b

2
) y + (a

2
c

1
 – a

1
c

2
) = 0

⇒ y = 
− −

−
( )a c a c

a b a b
2 1 1 2

2 1 1 2
 ⇒  y = 

c a c a

a b a b
1 2 2 1

1 2 2 1

−
−

_eòùghùe ye cû^Kê icúKeY (1) [Kò´û icúKeY (2)]ùe aýajûe Kùf

x = 
b c b c

a b a b
1 2 2 1

1 2 2 1

−
−  f² ùjaö

 α  I β  ^òù�ðd icû]û^ ùjùf, α =
−
−

b c b c

a b a b
1 2 2 1

1 2 2 1
, β =

−
−

c a c a

a b a b
1 2 2 1

1 2 2 1
 ùjaö

C\ûjeY - 6 :

icû]û^ Ke : 2x + 3y – 8 = 0, 3x + y – 5 = 0

icû]û^ : \� ij icúKeY\ßd
2x + 3y – 8 = 0 ........................(i)

3x + y – 5 = 0 ........................(ii)

3 × (i) ⇒ 6x + 9y – 24 = 0 ........................(iii)

2 × (ii) ⇒ 6x + 2y – 10 = 0 ........................(iv)

      – – +

(iii) – (iv) ⇒ 7y – 14 =   0  ⇒  y = 2

icúKeY (i) ùe y = 2 iÚû_^Kùf _ûAaû
2x + 6 – 8 = 0 ⇒  2x – 2 = 0 ⇒  x = 1

... ^òù�ðd icû]û^ (1, 2). (C�e)
(iii) aRâ MêY^ (Cross Multiplication) :

@ûce _ìað @ûùfûP^ûeê @ûùc ù\LôùQ ù~ \� ij icúKeY\ßde icû]û^
a

1
x + b

1
y + c

1
 = 0 .....................(1)

a
2
x + b

2
y + c

2
 = 0 .....................(2)

x = 
b c b c

a b a b
1 2 2 1

1 2 2 1

−
− , y = 

c a c a

a b a b
1 2 2 1

1 2 2 1

−
−  @ùUö

icû]û^eê @ûcKê còkòa
x

b c b c a b a b1 2 2 1 1 2 2 1

1

−
=

−
y

c a c a a b a b1 2 2 1 1 2 2 1

1

−
=

−

.....................(3)

C_ùe (3)ùe \ò@û~ûA[ôaû \êAUò icû^Zûe \lòY _ûgßð icû^ ùjZê (3)Kê
x

b c b c

y

c a c a a b a b1 2 2 1 1 2 2 1 1 2 2 1

1

−
=

−
=

− .....................(4)

}
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eì_ùe ùfLôùjaö GVûùe iàeY eLôaû CPòZ ù~ a
1
b

2
 – a

2
b

1
 ≠  0 @[ðûZþ 

a

a

b

b
1

2

1

2

≠ ö
icúKeY (4)ùe _â\� CqòKê aRâMêY^ Kêjû~ûGö GjûKê ijRùe cù^ eLôaû _ûAñ

^òcÜfòLôZ _¡Zò @af´^ Keû~ûA[ûGö
x

b c

b c

y
c a

c a

a b

a b
1 1

2 2

1 1

2 2

1 1

2 2

1= =

flýKe ù~ x fa [ôaû _\e jeùe (b
1
 MêY^ c

2
) ù`WÿûY (c

1
 MêY^ b

2
) jêGö

ùijò_eò y fa [ôaû _\e je I 1 fa [ôaû _\e je ^ò�ðòZ ùjûA[ûGö

\âÁaý :

(1) c
1
 = c

2
 = 0 I a

1
b

2
 – a

2
b

1
 ≠  0 ùjùf, a

1
x + b

1
y = 0, a

2
x + b

2
y = 0 icúKeY\ßde

icû]û^Uò (0, 0) @ùUö GVûùe icúKeY\ßdKê ic ijicúKeY (Homogeneous

Simultaneous equation) Kêjû~ûGö a
1
b

2
 – a

2
b

1
 = 0 ùjùf, iekùeLû\ßd GK I @bò̂ Ü

ùjùa I \� ijicúKeY\ßde @iõLý icû]û^ ejòaö
(2) \êAùMûUò ijicúKeY icû]û^ KeòaûKê \ò@û~ûA[ôùf _â[ùc a

1
b

2 
– a

2
b

1
 ≠  0 i�ðUò iZý

ùaûfò _eúlû Keòaû @ûagýKö
C\ûjeY - 7 :

icû]û^ Ke : 2x – 3y –1 = 0, 4x + y – 9 = 0

icû]û^ : \� ijicúKeY \ßd, 2x – 3y – 1 = 0, 4x + y – 9 = 0

GVûùe flýKe 2 × 1 – 4(–3) = 2 + 12 = 14 ≠  0 ùZYê icû]û^ i¸aö
aRâ MêY^ _âYûkú @af´^ùe,

x y

− −

−

=
−

−

=
−3 1

1 9

1 2

9 4

1

2 3

4 1

⇒
x y

( )( ) ( ) ( ) ( ) ( )− − − −
=

− − −
=

× − −3 9 1 1 1 4 9 2

1

2 1 4 3

⇒
x y

27 1 4 18

1

2 12+
=

− +
=

+ ⇒  
x y

28 14

1

14
= =  ⇒  x y= = = =28

14
2

14

14
1,

... ^òù�ðd icû]û^ (2, 1)ö (C�e)
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1.4. @Y iekùeLôd ijicúKeY :
G _~ðý« @ûùc iekùeLôd ijicúKeY a

r
x + b

r
y + c

r
 = 0, r = 1, 2 .......(1)

e icû]û^ iµKðùe @ûùfûP^û KeòùQö @ù^K ij icúKeY ~ûjûKò GKNûZú ^êùjñ, ùicû^uê
@ûagýKúd _eòa�ð^ Keò GKNûZú eì_Kê @Yû~ûA _ûeòa I C_ùe @ûùfûPòZ aúRMûYòZòK _âYûkúe
@af´^ùe icû]û^ Keòùjaö cûZâ G_eò @ûùc icÉ ùlZâùe Keò _ûeòaû ^ûjóö ùKùZMêWÿòG
^ò�òðÁ ùlZâùe G_eò Keû~ûA _ûeòaö
C\ûjeY - 8 :

icû]û^ Ke : 6x + 3y = 7xy, 3x + 9y = 11xy (x ¹ 0, y ¹ 0)

icû]û^ : flý Ke ù~ \� ijicúKeY\ßd GKNûZú ^êjñ«òö Kò«ê Cbd icúKeYe
\êA _ûgßðKê xy \ßûeû bûMKùf (Q x ¹ 0 I y ¹ 0 ùZùa xy ¹ 0)

6 3

y x
+  = 7,  

3 9

y x
+  =  11

GVûùe 1

x
 = υ  I 1

y = ν  ùfLôùf \� icúKeY\ßde _eòa�ðòZ eì_

3υ  + 6ν  – 7 = 0 Gaõ 9υ  + 3ν  – 11 = 0

(GVûùe 3x3 – 9 x 6 = – 45 ¹ 0)

aRâMêY^ \ßûeû υ ν
6 7

3 11

7 3

11 9

1

3 6

9 3

−

−

=
−

−

=

⇒
υ ν

− +
=

− +
=

−66 21 63 33

1

9 54
 ⇒  

υ ν
−

=
−

=
−45 30

1

45

⇒ υ = −
−
45

45
 = 1 I ν = −

−
=30

45

2

3
 ⇒  1

x
 = 1 I 1 2

3y
= ⇒  x = 1 I y = 

3

2

... ^òù�ðd icû]û^ 1
3

2
,
F
HG

I
KJ  @ùUö (C�e)

C\ûjeY - 9 :

icû]û^ Ke : 1

2 2 3

12

7 3 2

1

2

7

2 3

4

3 2
2

( ) ( )
,

x y x y x y x y+
+

−
=

+
+

−
=

icû]û^ :

cù^Ke υ =
+
1

2 3x y  I ν =
−
1

3 2x y                .......... (i)



[ 15 ]

\ \� ij icúKeY\ßde _eòa�ðòZ eì_ 1

2

12

7

1

2
υ ν+ = ,  7υ  + 4ν  = 2

@[ðûZþ 7υ  + 24ν  – 7 = 0 (ii)

7υ  + 4ν  – 2 = 0 (iii)

(ii) – (iii) ⇒ 20ν  – 5 = 0 ⇒  ν  = 
1

4
\  3x – 2y = 4 (iv)

(iii) ùe ν = 1

4
 ùfLôùf _ûAaû 7υ  + 1 – 2 = 0 ⇒  υ  = 

1

7

\  2x + 3y = 7 (v)

2(iv) – 3(v) ⇒  2 (3x – 2y) – 3 (2x + 3y) = 8 – 21

⇒  –13y = –13 ⇒  y = 1

(iv) ùe y = 1 ùfLôùf _ûAaû 3x – 2 = 4 ⇒  x = 2

\ \� ij icúKeY\ßde ^òù�ðd icû]û^ (2, 1) @ùUö (C�e)
aòùgh @ûùfûP^û :

\� PòZâUòKê aòPûe Ke : A = FHG
I
KJ

5 7

2 1

Gjò PòZâùe ùfLû~ûA[ôaû iõLýûMêWÿòKê \êAùMûUò ]ûWÿò (row) I \êAùMûUò É¸ (Column)ùe
ùfLû~ûAQò I icÉ ]ûWÿò I É¸MêWÿòKê \êAUò a§^ú c¤ùe eLû~ûAQò ö GjûKê A eìù_ ^ûcòZ
Keû~ûAQò ö GVûùe A Kê GK 2 x 2 cûUòâKè (Matrix) Kêjû~ûG ö @ûùc c¤ 3 x 3, 4 x 4

cûUòâKè ùfLò_ûeòaû ö CyZe MYòZùe cûUâòKèe aýajûe ajêk bûùa Keû~ûG ö ù~ùjZê GVûùe
]ûWÿòiõLýû ij É¸iõLýû icû^, ùZYê Gjò cûUâòKèMêWÿòKê aMð cûUòâKè (Square matrix) Kêjû~ûG ö
ùKak 2 x 2 cûUâòKèKê GVûùe aòPûe Keû~ûCQò ö _âZò aMð cûUòâKè ij ùMûUòG ^ò�òðÁ iõLýû

iõ_éq I GjûKê aMð cûUâòKèe WòUecò^û�þ (determinant) Kêjû~ûG ö ~\ò cûUâòKè A
a b

c d
= FHG

I
KJ  jêG

ùZùa Gjûe WòUeþcò^û�þ I A I = 
a b

c d  = ad – bcö C\ûjeY Êeì_, A = FHG
I
KJ

5 7

2 1
 ùjùf

I A I = 5 x 1 – 7 x 2 = 5 –14 = –9 @ùU ö

ùijò_eò,
1 4

0 3

−
 = 1 x 3 – 0 x (– 4) = 3 – 0 = 3;

2 1

1 3–  = 2 x 3 – 1 x (– 1) = 6 + 1 = 7
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@ûùc ù\LòùQ ù~, a
1
x + b

1
y + c

1
 = 0  Gaõ a

2
x + b

2
y + c

2
 = 0 icúKeY \ßde icû]û^

x
b c b c

a b a b
y

c a c a

a b a b
= −

−
= −

−
1 2 2 1

1 2 2 1

1 2 2 1

1 2 2 1

,

a�ðcû^ flý Ke :
a

1
x + b

1
y + c

1
 = 0 Þ  a

1
x + b

1
y = – c

1
  Gaõ

a
2
x + b

2
y + c

2
 = 0 Þ  a

2
x + b

2
y = – c

2

a
1
, b

1
, –c

1
,  a

2
, b

2
, –c

2
 iõLýûMêWÿòKê ù^A ^òcÜ Zò^òùMûUò WòUecò^û�Kê aòPûe Ke :

∆ =
a b

a b
1 1

2 2

,   ∆x
c b

c b
=

−
−

1 1

2 2

    Gaõ        ∆y
a c

a c
=

−
−

1 1

2 2

[De _â[c É¸Kê ]îaK É¸      [De \ßòZúd É¸Kê ]îaK É¸
    \ßûeû a\kûAùf]                   \ßûeû a\kûAùf]

ù~CñVûùe D = a
1
b

2  
– a

2
b

1
,    D

x
 =  –c

1
b

2  
– b

1
(–c

2
),      D

y
 =  –a

1
c

2 
– a

2
(–c

1
)

         = b
1
c

2 
– b

2
c

1                               
= c

1
a

2 
– c

2
a

1

@ZGa WòUeþcò^û� cû¤cùe ^òù�ðd icû]û^ :

x = 
∆
∆

x , y = 
∆
∆

y   ù~CñVûùe D ¹ 0  KûeY icúKeY\ßd iwZ ùjaû @ûagýK ö

aRâMêY^ _¡Zòùe f² icû]û^Kê WòUecò^û�þ cû¤cùe ùfLòùf,

 
x

b c b c

b

c a c a a b a b
1 2 2 1 1 2 2 1 1 2 2 1

1

−
=

−
=

− Þ x
c b

c b

b
a c

a c

a b

a b

−
−

=
−
−

=
1 1

2 2

1 1

2 2

1 1

2 2

1

Þ 
x y

x y∆ ∆ ∆
= = 1

Þ  x = 
∆
∆

x , y = 
∆
∆

y

GjûKê iê_eòPòZ Cramer’s ^òdc Kêjû~ûG ö aRâMêY^ iìZâ jó Cramer’s Rule e
@^ýeì_ ö
C\ûjeY - 10 :

Cramer u ^òdc _âùdûM Keò ^òcÜ ijicúKeY \ßde icû]û^ Ke ö
x + 2y = –1  I   2x –3y = 12

icû]û^ : GVûùe D = 
1 2

2 3−  = 1 x (–3) – 2 x 2 = –3 – 4 = –7        \ D  ¹ 0

D
x
 = 

−
−

1 2

12 3
  = (–1) x (–3) – 2 x 12 = 3 – 24 = –21
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D
y
 = 

1 1

2 12

−
  = 1 x 12 – 2 x (–1) = 12 + 2 = 14

\  x = 
∆
∆

x = 
−
−
21

7
= 3, y = 

∆
∆

y = 
14

7−
 = –2

\  ^òù�ðd icû]û^ : (x, y) = (3, –2)

@^êgúk^ú - 1 (b)

1.    _âZòKÌ^ _âYûkúùe ^òcÜfòLôZ ijicúKeY \ßde icû]û^ Ke ö
(i) x + y –8 = 0, 2x –3y – 1 = 0 (ii) 3x + 2y – 5 = 0, x – 3y – 9 = 0

(iii) 2x – 5y + 8 = 0, x – 4y + 7 = 0 (iv) 11x +15y + 23= 0, 7x – 2y – 20 = 0

(v) ax + by – a + b = 0, bx – ay –a –b = 0 (vi) x + y – a = 0, ax + by –b2 =0

2. @_iûeY _âYûkúùe ^òcÜfòLôZ ij icúKeY cû^ue icû]û^ Ke ö
(i)  x – y – 3 = 0, 3x  – 2y – 10 = 0 (ii) 3x + 4y = 10, 2x – 2y = 2

       (iii) 3x – 5y – 4 = 0, 9x = 2y – 1 (iv) 0.4x – 1.5y = 6.5, 0.3x + 0.2y = 0.9

         (v) 2 x + 3 y =0, 5 2 0x y+ = (vi) ax + by = 0, x + y – c = 0 (a+b¹0)

3. aRâMêY^ _âYûkúùe ^òcÜfòLôZ ijicúKeYcû^u icû]û^ Ke ö
(i) x + 2y + 1 = 0, 2x – 3y – 12 = 0 (ii) 2x + 5y = 1, 2x + 3y = 3

(iii) x + 6y + 1 = 0, 2x + 3y + 8 = 0 (iv) 
x

a

y

b
+ = a + b , 

x

a

y

b2 2
+ = 2

(v) x+ 6y + 1 = 0, 2x + 3y + 8 = 0 (vi) 4x – 9y = 0, 3x + 2y – 35 = 0

4. ̂ òcÜfòLôZ ijicúKeYcû^u icû]û^ Ke ö

(i)
2 3

x y
+  = 17, 

1 1

x y
+  = 7 (ii) 

5

x
 + 6y = 13, 

3

x
 + 20y = 35

(x ¹ 0, y ¹ 0)      (x ¹ 0)

(iii) 2x – 
3

y  = 9, 3x + 
7

y  = 2 (iv) 4x + 6y = 3xy, 8x + 9y = 5xy

(y ¹ 0)      (x ¹ 0, y ¹ 0)

(v) (a–b) x + (a+b) y = a2–2ab–b2 (vi) 
x

a

y

b
+  = 2, ax – by = a2 – b2

(a+b) x + (a+b)y = a2 + b2
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     (vii)
5 2

x y x y+
−

−  + 1 = 0 (viii)
xy

x y+
= 6

5 , 
xy

y x−  = 6

15 7

x y x y+
+

−  – 10 = 0 (x + y ≠  0, x – y ≠  0)

(ix) 6x + 5y = 7x + 3y + 1 = 2 (x + 6y – 1)

(x)
x y x y x y+ − = + − = + −8

2

2 14

3

3 12

11

(xi)
x y x y+ − −

2 3
 = 8,  

x y x y+ + −
3 4

 = 11  (xii) 
x

a

y

b
= , ax + by = a2 + b2

5. ^òcÜfòLòZ WòUecò^û�e cìfý ^ò�ðd Ke :

(i) 
2 5

6 0
  (ii) 

2 1

3 2

−
 (iii) 

0 4

5 1−   (iv) 

1
2

1

3
4

1
5

6. Cramer u ^òdc _âùdûM Keò ^òcÜ ijicúKeYcû^ue icû]û^ Ke :
(i) 2x + 3y = 5,  3x + y  = 4 (ii) x + y = 3,  2x + 3y = 8

(iii) x – y = 0,  2x + y = 3 (iv) 2x – y = 3,  x – 3y = –1

1.7  _ûUòMYòZ _âgÜe icû]û^ùe _âùdûM
GK @mûZ eûgò aògòÁ GKNûZú icúKeYe _âùdûM Keò @ù^K _ûUòMYòZ _âgÜcû^u icû]û^

ijRùe KeòùQ ö ùijò_eò \êA @mûZ eûgòaògòÁ GKNûZú ij icúKeYe _âùdûMùe RUòk _ûUòMYòZ
_âgÜcû^u ijR icû]û^ Kò_eò Keò_ûeòaû, Zûjû @ûùfûP^û Keòaû ö G[ô_ûAñ ^òcÜùe \ò@û~ûA[ôaû
C\ûjeYMêWÿòKê ù\L ö

C\ûjeY - 11 : _òZûu adie \êAMêY I _êZâe adie icÁò 105 ahð ö cûZâ _òZûu adi I
_êZâe adie \êAMêYe icÁò 75 ahð ö ùZùa _òZû I _êZâu adi ^òeê_Y Ke ö

icû]û^ : cù^Ke _òZûu adi = x ahð I _êZâe adi = y
_âgÜû^ê~ûdú 2x + y = 105 I x + 2y = 75

\ icúKeY\ßd 2x + y – 105 = 0  I x + 2y – 75 = 0

aRâMêY^ _¡Zòùe icû]û^ Kùf _ûAaû x y

1 75 2 105 105 1 75 2

1

2 2 1 1x( ) x( ) x ( )x x x− − −
=

− − −
=

−

⇒ = =x y

135 45

1

3
 ⇒ =x

135

3
 =  45 I  y = 

45

3
 = 15

\ _òZûu adi = 45 ahð I _êZâe adi = 15 ahð ö
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C\ûjeY - 12 :  \êA@u aògòÁ ùMûUòG iõLýûe @u\ßde icÁò 12 ö iõLýûUòe @u \ßde iÚû^
a\kûA ùfLôùf ù~Cñ iõLýû còkòa Zûjû cìk iõLýû Vûeê 18 @]ôK ö ùZùa iõLýûUò ùKùZ ?

icû]û^ : cù^Ke iõLýûUòe \gK iÚû^úd @u = x  I GKK iÚû^úd @u = y
\ iõLýûUò = 10x + y  I @u \ßde iÚû^ a\kûA ùfLôùf ^ìZ^ iõLýûUò = 10y+x

_âgÜû^ê~ûdú : x + y = 12 ...............(i)  Gaõ
(10y+x) – (10x + y) = 18  Þ 9y –9x – 18  Þ y –x = 2 ..... (ii)

(i) I (ii) Kê ù~ûM Kùf _ûAaû 2y = 14  Þ  y = 7

y e cìfý icúKeY (i) ùe iÚû_^ Kùf _ûAaû x + 7 = 12  Þ  x = 5

\ ^òù�ðd iõLýûUò = 57 (C�e)

C\ûjeY - 13 : ùMûUòG bMÜûõge fa I je Cbd ùe 1 ù~ûMKùf bMÜûõgUò 4
5

 jêG ö ~\ò fa
I je Cbdeê 5 aòùdûM Kùf bMÜûõgUò 1

2
 jêG, ùZùa bMÜûõgUò ùKùZ ?

iûcû]û^ : cù^Ke bMÜûõgUò x

y

_âgÜû^ê~ûdú x

y

+
+

=1

1

4

5
 Gaõ   x

y

−
−

=5

5

1

2

Þ   5x + 5 = 4y + 4  Gaõ  2x –10 = y – 5

Þ 5x – 4y + 1 = 0 ........... (i)   I 2x –y – 5 = 0 ................ (ii)

 icúKeY (i)        Þ 5x – 4y + 1 = 0 ............... (iii)

 icúKeY (ii) x 4  Þ 8x – 4y – 20 = 0 ............... (iv)

 icúKeY (iii) eê icúKeY (iv) aòùdûM Kùf, –3x + 21 = 0  Þ x = 7

x e cû^Kê icúKeY (i) ùe _âùdûM Kùf 5 x 7 – 4y + 1 = 0 Þ 4y =36  Þ y = 9

\ ^òù�ðd bMÜûõgUò = 7
9

(C�e)

C\ûjeY -  14 : 8 RY _êeêh I 12 RY ÈúùfûK ùMûUòG Kû~ðýKê 10 \ò^ùe ùgh Keò_ûe«ò ö
6 RY _êeêh I 8 RY Èú ùfûK Cq Kû~ðýKê 14 \ò^ùe ùgh Keò _ûeòùf RùY ÈúùfûK ùijò Kû~ðýKê
ùKùZ\ò^ùe ùgh Keò_ûeòa ?

icû]û^ : cù^Ke RùY _êeêh x \ò^ùe I RùY ÈúùfûK y \ò^ùe ùgh Keò_ûeòùa ö
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ùZùa RùY _êeêh ùMûUòG \ò^ùe Kû~ðýe 1
x

 @õg Keò_ûùe I RùY Èú ùfûK ùMûUòG \ò^ùe 1y
@õg Keò_ûùe ö cûZâ 8 RY _êeêh I 12 RY Èú ùfûK ùMûUòG \ò^ùe Kû~ðýe 1

10
 @õg Gaõ RùY _êeêh

I 6 RY ÈúùfûK ùMûUòG \ò^ùe Kû~ðýe 1

14
 @õg Ke«ò ö

_âgÜû^ê~ûdú 8 12 1

10x y
+ = , 

6 8 1

14x y
+ =

1

x
 = υ I 1

y  = ν  ùfLôùf icúKeY\ßde _eòa�ðòZ eì_ _ûAaû�
80υ  + 120ν  – 1 = 0 Gaõ 84υ  + 112ν  – 1 = 0

icúKeY\ßde icû]û^ _ûAñ aRâMêY^ _¡Zò @af´^ Kùf
υ ν

120 1 112 1 84 1 80 1

1

80 112 120 84( ) ( ) ( ) ( )− − −
=

− − −
=

× − ×

⇒  υ ν
−

=
−

=
−8 4

1

1120
 ⇒  υ = =8

1120

1

140
 I ν = =4

1120

1

280

⇒  x = 140 I y = 280

... RùY Èú ùfûK Kû~ðýUòKê 280 \ò^ùe icû¯ Keò_ûeòaö (C�e)

C\ûjeY - 15 : \êAUò iõLýûe ù~ûM`k 15 I ùicû^u aêýZKâc eûgò\ßde ù~ûM`k 3

10

ùjùf iõLýû\ßd ^òeê_Y Ke ö

icû]û^ : cù^Ke iõLýû \ßd x I y ö \ ùicû^ue aêýZþKâc 1
x

 I 1y   ö

_âgÜû^ê~ûdú : x + y = 15............. (i)      Gaõ   1 1 3

10x y
+ =  ............ (ii)

Þ  
x y

xy xy

+ = ⇒ =3

10

15 3

10
  ((i) e aýajûe ùjZê)

Þ xy = 
15 10

3

x
 = 50

Kò«ê x – y  = ± + − = ± − = ± = ±( ) xx y xy2 2
4 15 4 50 25 5

  \ x – y = 5 ................... (iii)   Kò´û x – y = – 5 ................ (iv)

(i) I (iii) Kê icû]û^ Kùf _ûAaû x = 10, y = 5

Kò´û (i) I (iv) Kê icû]û^ Kùf x = 5 I y = 10

iêZeûõ iõLýû \ßd 10 I 5 ö (C�e)
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@^êgúk^ú - 1 (c)

1. \êAUò iõLýûe ù~ûM`k 137 I ùicû^ue aòùdûM `k 43  ö ùZùa iõLýû \ßd ^òeê_Y Ke ö

2. icaûjê ZâòbêRe aûjê Zâde ù\÷Nðý x + 4 ùi.cò., 4x-y  ùi.cò. I y+2 ùi.cò. ùjùf aûjêe ù\÷Nðý
iÚòe Ke ö

3. ABCD @ûdZùlZâe AB = 3x + y  ùi.cò., BC = 3x + 2 ùi.cò., CD = 3y– 2x ùi.cò.  I
DA = y + 3 ùi.cò. ùjùf @ûdZùlZâe ùlZâ`k ^òeê_Y Ke ö

4. \êA @u aògòÁ ùMûUòG iõLýû, Zûjûe @u \ßde ù~ûM `ke 4 MêY ö Kò«ê iõLýûUòùe 18 ù~ûM
Kùf @u \ßde iÚû^ a\kò ~ûG ö ùZùa iõLýûUò ùKùZ ?

5. \êA @u aògòÁ ùMûUòG iõLýû I Zûjûe @u\ßde iÚû^ a\kûA ùfLôùf ù~Cñ iõLýû còkòa, ùi
\êjóue ù~ûM`k 99 I . @u \ßde @«e 3 ùjùf iõLýûUò ùKùZ ?

6. \êAUò iõLýûe icÁò, ùicû^u aòùdûM`ke 4 MêY Gaõ iõLýû \êAUòe ù~ûM`k 8 ö ùZùa
iõLýû \êAUò ùKùZ ?

7. \êA @u aògòÁ iõLýûe @ucû^ue icÁò 10; Kò«ê @uMêWÿòKe iÚû^ a\kûA ùfLòùf C_ô^Ü
iõLýûUò cìk iõLýûe \êAMêYeê 1 DYû jêG, iõLýûUò iÚòe Ke ö

8. \êAUò iõLýû c¤eê _â[cUòe 3 MêYeê \ßòZúdUòe 2 MêY aòùdûM Kùf aòùdûM`k 2 ùja Gaõ
\ßòZúdUòùe 7 ù~ûM Kùf ù~ûM`k _â[cUòe 2 MêY ùja ö iõLýû\ßd iÚòe Ke ö

9. ùMûUòG bMÜûõge fa I je ùe 2 ù~ûM Kùf Zûjû 9

11
 jêG ö cûZâ fa I jeùe 3 ù~ûM Kùf

Zûjû 5
6

 jêG ö ùZùa bMÜûõgUò ùKùZ ?

10. ùMûUòG bMÜûõge fae 3 MêY I jeeê 3 aòùdûM Kùf bMÜûõgUò 18
11

 jêG ö cûZâ faùe 8 ù~ûM
Kùf I jeKê 2 MêY Kùf Zûjû 2

5
 jêG ö ùZùa bMÜûõg ùKùZ ?

11. 5 Uò Kfc I 6 Uò ù_^þiòfe \ûc cògò 9 Uuû Gaõ 3 Uò Kfc I 2 Uò ù_^þiòfþe \ûc cògò 5
Uuû jêG ö ùZùa ùMûUòG Kfc I ùMûUòG ù_^þiòfþe \ûc ùKùZ ?

12. _òZûu adi _êZâ adie 3 MêY ö 12 ahð _ùe _òZûu adi _êZâ adie 2 MêY ùja ö ùZùa
_òZû I _êZâe a�ðcû^ adi ùKùZ ?
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13. GK @ûdZ ùlZâe ù\÷NðýKê 5 ùi.cò. KcûA _âiÚKê 3 ùi.cò. aXÿûAaû \ßûeû Gjûe ùlZâ`k 9 aMð
ùi.cò. Kcò~ûG ö  @ûdZùlZâe ù\÷NðýKê 3 ùi.cò. I _âiÚKê 2 ùi.cò. aXÿûAaû \ßûeû ùlZâ`k 67

aMð ùi.cò. aXÿò~ûG ö @ûdZùlZâe ùlZâ`k iÚòe Ke ö

14. 2 RY _êeêh I 3 RY Èú ùfûK GKZâ ùMûUòG Kû~ðýKê 5 \ò^ùe ùgh Keò_ûe«ò ö ùijò Kû~ðýKê
4 RY _êeêh I 9 RY Èú ùfûK GKZâ 2 \ò^ùe ùgh Keò _ûe«òò ö ùZùa RùY Èú ùfûK Kò´û
RùY  _êeêh ùijò Kû~ðýKê ùKùZ \ò^ùe ùgh Keò_ûeòa ?

15. A I B GKZâ Kûc Keò ùMûUòG Kû~ðýKê 8 \ò^ùe ùgh Keò_ûe«ò ö ùicûù^ GKZâ Kû~ðý @ûe¸
Keò 3 \ò^ Kû~ðý Keòaû _ùe A PûfòMfû I @agòÁ Kû~ðýKê @ûC 15 \ò^ùe ùgh Kfû ö _âùZýK
GKûKú Kûc Kùf ùKùZ \ò^ùe Kû~ýðKê ùgh  Keò _ûeòùa ö

16. A I B e @ûde @^ê_ûZ 8:7 I aýde @^ê_ûZ 19:16 ö ~\ò Cbùd 1250 Uuû iõPd Keò_ûe«ò
ùZùa ùicû^ue @ûd ^ò�ðd Ke ö

17. 5 ahð _ùe _òZûe adi _êZâe adie Zò^òMêY ùja I 5 ahð _ìùað _òZûe adi _êZâ adie
iûZMêY [ôfû ö ùZùa ùicû^ue a�ðcû^ adi iÚòe Ke ö

18. ùMûUòG @ûdZùlZâe ù\÷Nðý 2 cò. @]ôK I _âiÚ 2 cò. Kcþ ùjùf ùlZâ`k 28 a.cò. Kcò~ûG; cûZâ
ù\÷Nðý 1 cò. Kcþ I _âiÚ 2 cò. @]ôK ùjùf ùlZâ`k 33 a.cò. aXÿò~ûG ö cìk @ûdZùlZâe
ùlZâ`k iÚòe Ke ö

19. 50 Kê G_eò \êAUò iõLýûe icÁò eìù_ _âKûg Ke ù~_eòKò iõLýû \ßde aêýZþKâce icÁò  1

12

ùja ö

20. ùMûUòG bMÜ iõLýûe fa I jeKê ù~ûM Keò ù~ûM`ke GK-ZéZúdûõg ù^ùf, Zûjû jeVûeê
4 DYû jêG I jeùe 1 ù~ûM Keò bMÜ iõLýûUòKê fNòÂ @ûKûeùe ùfLòùf Zûjû 1

4
 jêG ö bMÜ

iõLýûUò ùKùZ ?
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\ßòZúd @¤ûd

\ßòNûZ icúKeY
(QUADRATIC EQUATIONS )

2.1 C_Kâc (Introduction)  :
P (x) = a x2 + b x + c (a ¹ 0) ùMûUòG \ßòNûZ _fòù^ûcò@ûfþ (Quadratic Polynomial),

ù~CñVûùe a I b ~[ûKâùc x2, xe ijM Gaõ c GK ]îa iõLýû ö
ax2 + bx + c = 0, (a ¹ 0) Kê \ßòNûZ icúKeY (Quadratic Equation)  Kêjû~ûG ö
GKNûZú icúKeY ax + b = 0, (a ¹ 0)  i´§ùe @Ác ùgâYúùe @ûùfûP^û Keû~ûAQò Gaõ Gjûe

icû]û^ iõ_Kðùe c¤ @ûùfûP^û Keû~ûAQò ö GKNûZú icúKeYe ùKak ùMûUòG aúR aû cìk [ûG
Gaõ \ßòNûZ icúKeYe \êAUò aúR [ûG ö

cù^eL : ùMûUòG  n NûZú icúKeY a
n
xn + a

n–1
xn–1 + ....+a

1
x + a

0
 = 0, (a

n
 ¹ 0) e n iõLýK

aúR aû cìk @Qò ö Cq Z[ýUò �aúRMYòZùe ùcøkòK C__û\ý� (Fundamental Theorem of

Algebra) eìù_ _eòPòZ ö
^ac ùgâYúùe @ûùfûPòZ ax2 + bx + c = 0, (a ¹ 0) \ßòNûZ icúKeYe icû]û^ iõ_KòðZ GK

C\ûjeYKê ù\L ö
cù^Ke icúKeYUò x2 – 5x + 6 = 0 ö C_ôû\KúKeY cû¤cùe _ûAaû,

Þ x2 – 3x – 2x + 6 = 0 Þ x (x – 3) – 2 (x – 3) = 0

Þ (x – 2) (x – 3) = 0 Þ x = 2 Kò´û x = 3

\ cìk\ßd 2 I 3  ö
~\ò x = a _ûAñ \ßòNûZ _fòù^ûcò@ûfþ ax2 + bx +c e cû^ gì^ jêG, ùZùa a Kê _fòù^ûcò@ûfþe

GK gì^ (zero) Kêjû~ûG ö C\ûjeY Êeì_, 3, x2 – 5x + 6 _fòù^ûcò@ûfþe GK gì^, KûeY x =3  _ûAñ



[ 24 ]

x2–5x+6 e cû^ 0 @ùU ö GVûùe cù^eLòaûKê ùja ù~, \ßòNûZ icúKeYe �gì̂ � Cq icúKeYe
GK cìk (root) @ùU ö Cq @¤ûdùe �_ì�ðaMðùe _eòYZ Keò icû]û^ Keòaû _âYûkú� @af´^ùe
\ßòNûZ icúKeYe cìk ^ò�ðd Kò_eò jêG, @ûùfûP^û Keòaû ö

\âÁaý : _âùZýK \ßòNûZ _fòù^ûcò@ûfþ GK \ßòNûZ icúKeY ij iõ_éq @ùU ö C\ûjeY Êeì_:
ax2+bx+c \ßòNûZ _fòù^ûcò@ûfþ ax2 + bx + c =0, a ¹ 0  \ßòNûZ icúKeY ij iõ_éq ö
2.2. _ì�ðaMðùe _eòYZ Keò \ßòNûZ icúKeYe icû]û^ (Solution by Completing the squares):

cù^Ke \ßòNûZ icúKeYUò ax2 + bx + c =0, a ¹ 0

Þ x2 + 
b

a
x + 

c

a
 = 0  (Cbd_ûgßðKê ‘a’ \ßûeû bûM KeûMfû ö)

Þ x2 + 2.x. 
b

a2
 = – 

c

a
 ( c

a
 ]îaKe _ûgßð _eòa�ð^ KeûMfû ö)

Þ x2 + 2.x. 
b

a2
 +

b

a2

2F
HG
I
KJ  = 

b

a2

2F
HG
I
KJ – 

c

a
 (Cbd_ûgßðùe b

a2

2F
HG
I
KJ  ù~ûM KeûMfû ö)

Þ { x2 + 2.x. 
b

a2
 +

b

a2

2F
HG
I
KJ }  = 

b

a

2

2
4

 – 
c

a
 = 

b ac

a

2

2

4

4

−  Þ x
b

a

b ac

a
+FHG
I
KJ = ±

−F

H
G
G

I

K
J
J2

4

2

2 2

2

d i

(GVûùe flý Ke ù~ Cbd _ûgßðKê _ì�ð aMðùe _eòYZ Keû~ûAQò ö)

Þ x + 
b

a2
 = ±

−b ac

a

2
4

2

d i Þ x  = –
b

a2
 ±

−b ac

a

2
4

2

d i
= 

− ± −b b ac

a

2
4

2

d i

Þ x = − + −b b ac

a

2
4

2
 Kò´û,  x = − − −b b ac

a

2
4

2

ùZYê cìk\ßd a  I b ùjùf a = 
− + −b b ac

a

2
4

2

d i
;    b = 

− − −b b ac

a

2
4

2

d i
  ö

aòKÌ _âYûkú :
ax2 + bx + c = 0 (a ¹ 0)

Þ ax2 + bx = – c  (‘c’ Kê _ûgßð _eòa�ð^ KeûMfû)
Þ 4a (ax2 + bx) = – 4ac   (Cbd _ûgßðùe 4a MêY^ Kùf)
Þ 4a2x2 + 4abx = – 4 ac

Þ (2ax)2 + 2. 2ax. b = – 4ac

Þ (2ax)2 + 2 . 2ax. b + b2 = b2 – 4ac   (Cbd _ûgßðùe b2 ù~ûM KeûMfû)
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Þ (2ax + b)2 = ± −F
H

I
Kb ac2

2

4d i   (Cbd _ûgßðKê _ì�ðaMðùe _eòYZ KeûMfû)

Þ 2ax + b = ± −b ac2
4d i  Þ 2ax = –b ± −b ac2

4d i

Þ x = 
− ± −b b ac

a

2
4

2

d i
 Þ x = 

− + −b b ac

a

2
4

2

d i
  Kò´û x =

− − −b b ac

a

2
4

2

d i

@ZGa \ßòNûZ icúKeYe cìk a I b ùjùf :

a =  
− + −b b ac

a

2
4

2

d i
      Gaõ  b = 

− − −b b ac

a

2
4

2

d i
 ................ (i)

(i) ùe ^ò�òðZ iìZâKê \ßòNûZ iìZâ (Quadratic Formula)   Kêjû~ûG ö
\âÁaý : _ì�ð aMðùe _eòYZ Keò \ßòNûZ icúKeYe icû]û^ _â[c Keò \gc gZû±òùe _âiò¡

bûeZúd MYòZm gâú]e @ûPû~ðýu \ßûeû iµû\òZ ùjûA[ôfû ö
C\ûjeY - 1 :
_ì�ð aMðùe _eòYZ Keò 6x2 + 11x + 3 = 0 icúKeYUòe icû]û^ Ke ö
icû]û^ :  GVûùe a = 6 , b = 11 I c = 3

4a @[ûðZþ 24 \ßûeû 6x2 + 11x = – 3 e Cbd _ûgßðKê MêY^ Kùf @ûùc _ûAaû
      24 (6x2 + 11x) = (– 3) x 24

Þ 144 x2 + 264x = – 72 Þ (12x)2 + 2 (12x) x 11 = – 72

Þ (12x)2 + 2 (12x) x 11 + (11)2 = (– 72) + (11)2

Þ (12x + 11)2 = – 72 + 121 = 49 = (± 7)2

Þ 12x + 11 =  ± 7  Þ 12x = – 11 ± 7

Þ 12x = – 11 + 7 Kò´û – 11 – 7

Þ 12x = – 4 Kò´û – 18

Þ x = 
−4

12
 = – 

1

3
 Kò´û –18

12
 =  

–3
2

\ ^òù�ðd cìk\ßd – 
1

3
 I  –3

2
 ö (C�e)

aòKÌ _âYûkú :

\� icúKeYUò 6x2 + 11x + 3 = 0  Þ x2 + 
11

6
x + 

1

2
= 0 (6 \ßûeû Cbd _ûgßðKê bûM KeûMfû)



[ 26 ]

Þ x2 + 2.x. 
11

12
 +

11

12

11

12

1

2

2 2F
HG
I
KJ = FHG

I
KJ –

Þ { x2 + 2.x. 
11

12
+

11

12

2F
HG
I
KJ }  = 

121

144

1

2

49

144
− =

Þ x +FHG
I
KJ = ±FHG

I
KJ

11

12

7

12

2 2

 Þ x + 
11

12
 = ± 7

12

Þ x = 
− ±11

12

7

12
 Þ x = 

− +11

12

7

12
  Kò´û − −11

12

7

12

Þ x = – 
4

12
 = –

1

3
 Kò´û − = −18

12

3

2

\ ^òù�ðd cìk\ßd −1
3

 I −3
2

 ö (C�e)

C\ûjeY - 2 : \ßòNûZ iìZâ _âùdûM Keò x2 + 2x – 63 = 0 icúKeYe aúR\ßd a I b ^òeì_Y
Ke ö

icû]û^ : GVûùe a = 1, b = 2 I c = – 63

@ZGa a = 
− + −b b ac

a

( )2
4

2
 = 

− + − −2 2 4 1 63

2 1

2( x x( )

x
 = 

− + +
= − + =

2 4 252

2

2 16

2
7

( )

I  b =  
− − −b b ac

a

( )2
4

2
 = 

− − − −2 2 4 1 63

2 1

2{ x x( )}

x
 = 

− − +
= − − = − = −

2 4 252

2

2 16

2

18

2
9

( )

@ZGa ^òù�ðd aúR \ßd a = 7  I b = – 9 ö (C�e)
2.3. _âùb\K (Discriminant) :

b2 – 4ac Kê \ßòNûZ icúKeY ax2 + bx + c = 0 e _âùb\K Kêjû~ûG I GjûKê ‘D’ \ßûeû iìPòZ
Keû~ûG ö @[ðûZþ D = b2 – 4ac ö

\ßòNûZ icúKeY ax2 + bx + c = 0 Kê aòPûeKê ù^fûùaùk, ùi[ôùe a, b I c eûgòZâd _ì�ð iõLýû
I a ¹ 0 ö

cìk \ßdKê D cû¤cùe _âKûg Kùf,   a =  
− + −b b ac

a

( )2
4

2
 = 

− +b D

a2

Gaõ  b = − − −b b ac

a

( )2
4

2
 = 

− −b D

a2
 ö
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2.4  cìk\ßde Êeì_ (Nature of roots) :
\ßòNûZ icúKeYe _âùb\K (D) Kê aòPûeKê ù^A icúKeYUòe cìk\ßde Êeì_ ̂ òeì_Y Keû~ûG ö
(i) D > 0 ùjùf, cìk\ßd a I b aûÉa iõLýû I _eÆeVûeê _é[K ùjùa ö @[ûðZþ a ¹ b ö
(ii) D = 0 ùjùf cìk\ßd aûÉa iõLýû Gaõ GK I @bò^Ü ùjùa ö @[ûðZþ a = b ö
(iii) D < 0 ùjùf cìk\ßd a I b aûÉa ùjùa ^ûjó ö
@ûce @ûùfûP^ûe _eòiebêq icÉ \ßòNûZ icúKeYcû^u _âùb\K D ³ 0 @[ûðZþ ùicû^u

cìk\ßd aûÉa iõLýû ~ûjû _eÆeVûeê _é[K Kò´û @bò^Ü ùjùa ö
aò.\â. : (i) D > 0 Gaõ _ì�ðaMð iõLýû ùjùf, cìk\ßd _eòùcd Gaõ _é[Kþ ùjùa,

(ii) D > 0 Gaõ _ì�ðaMð iõLýû ^ ùjùf, cìk\ßd @_eòùcd Gaõ _é[Kþ ùjùa,
     D e cû^ cìk\ßde Êeì_ aúR\ßd

1. D > 0 cìk\ßd aûÉa Gaõ @icû^   
− +b D

a2
, 

− −b D

a2

  (i) _ì�ðaMð iõLýû cìk\ßd _eòùcd Gaõ @icû^
  (ii) _ì�ðaMð iõLýû ^êùjñ cìk\ßd @_eòùcd Gaõ @icû^

2. D = 0 aûÉa (_eòùcd) Gaõ icû^ −b

a2

3. D < 0 @aûÉa @[ûðZþ aûÉa cìk ^ûjó
C\ûjeY - 3 : x2 – 2x – 8 = 0 icúKeYe cìk\ßde Êeì_ iÚòe Ke ö
icû]û^ : GVûùe a = 1, b = – 2 I c = – 8

\ _âùb\K D = b2 – 4ac = (–2)2 – 4 x 1x (–8) = 4 + 32 = 36

ù~ùjZê D > 0 ,  cìk\ßd _âùZýK aûÉa iõLýû I _eÆe _é[K @U«ò ö (C�e)
\âÁaý : 36 GK _ì�ðaMð iõLýû ùjZê cìk\ßd _eòùcd Gaõ @icû^ ùjùa ö

2.5 cìk\ßd I ijM c¤ùe iõ_Kð (Relation between roots and coefficients) :
cù^Ke \ßòNûZ icúKeYUò ax2 + bx + c = 0, (a ¹ 0) I Gjûe cìk\ßd a I b  ö @ZGa

a  =  
− + −b b ac

a

( )2
4

2
  Gaõ  b = 

− − −b b ac

a

( )2
4

2

(a I b ~[ûKâùc x2 I x e ijM Gaõ c GK ]îaK)
(I) cìk\ßde icÁò :

a + b = 
− + −b b ac

a

( )2
4

2
 + 

− − −b b ac

a

( )2
4

2
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= − + − − − −b b ac b b ac

a

( ) ( )2 2
4 4

2
= 

− = −2

2

b

a

b

a
= – 

x

x

e ijM
e ijM2 ö

a + b = 
−b

a
 @[ûðZþ   cìk\ßde icÁò = −b

a

(II) cìk\ßde MêY`k : ab = 
− + −L

N
M
M

O

Q
P
P

− − −L

N
M
M

O

Q
P
P

b b ac

a

b b ac

a

( ) ( )2 2
4

2

4

2

= 
( ) ( ) ( )− − −

=
− −b b ac

a

b b ac

a

2 2
2

2

2 2

2

4

4

4

4

e j
 = 

b b ac

a

ac

a

c

a

2 2

2 2

4

4

4

4

− + = =  = 
]âîaK eûgò

e ijMx2  ö

ab = 
c

a
  @[ûðZþ    cìk\ßde MêY`k = c

a

C\ûjeY - 4 :
~\ò 25x2 + 30x + 7 = 0 icúKeYe cìk\ßd a I b jêG, ùZùa a + b I ab e cìfý ^òeì_Y

Ke ö
icû]û^ : GVûùe a = 25, b = 30 I c = 7 ö

a + b = – 
b

a
 = – 

30

25
 = – 

6

5
  Gaõ ab = 

c

a
 =  

7

25
(C�e)

2.6 ùKùZMêWÿòG mûZaý `kû`k (Some known results) :

cù^Ke \ßòNûZ icúKeYUò ax2 + bx + c = 0, (a ¹ 0) Gaõ Gjûe cìk\ßd a I b ö

\ a + b = – 
b

a
Gaõ ab = 

c

a

(I) a – b = ± α β αβ+ − = ± −FHG
I
KJ −

R
S|
T|

U
V|
W|

a f2
2

4 4
b

a

c

a  = ±
−b ac

a

2
4d i

(II) a2 + b2 = (a + b)2 – 2ab  = −FHG
I
KJ −b

a

c

a

2

2  = b ac

a

2

2

2−

(III) a2 – b2 = (a + b) (a – b)

    = −FHG
I
KJ

−b

a

b ac

a

2
4d i

 = 
− −b b ac

a

2

2

4d i
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(IV) a3 + b3=(a+b)3 –3ab (a+b)

   = −FHG
I
KJ − −FHG

I
KJ

b

a

c

a

b

a

3

3 = 
− + = − −b abc

a

b b ac

a

3

3

2

3

3 3( )

(V)  α
β

β
α

α β
αβ

α β αβ
αβ

+ = + = + −2 2 2
2( )

= 

−F
H
I
K −

= −
b

a
c
a

c
a

b ac

ca

2

2
2

2

C\ûjeY - 5 : ~\ò 2x2 – 6x + 3 = 0 icúKeYe cìk\ßd a I b jêG,

ùZùa _âcûY Ke ù~, α
β

β
α α β

αβ+ + +
F
HG

I
KJ

+3
1 1

2  = 13 ö

icû]û^ : \� \ßòNûZ icúKeYùe, a = 2, b = – 6, c = 3 ö

\ a + b = – 
b

a
 = 

− −( )6
2

 = 3 Gaõ ab = 
c

a
 = 

3

2

a�ðcû^,
1 1 3

3
2

3 2

3
2

α β
β α

αβ
+ = + = = =

e j
x

 Gaõ  α
β

β
α

α β
αβ

α β αβ
αβ

+ = + = + −2 2 2
2( )

                        = 
( ) x ( )x3 2 3

2

3
2

9 3 2

3

12

3
4

2 −
=

−
= =

e j
e j

\ aûc_ûgßð = α
β

β
α α β

αβ+ + +
F
HG

I
KJ

+3
1 1

2  = 4 + (3 x2) + 2 x 
3

2

F
HG
I
KJ

= 4 + 6 + 3  = 13 = \lòY _ûgßð (_âcûYòZ)
2.7 \ßòNûZ icúKeYe MV^ (Formation of a quadratic equation) :

cù^Ke \ßòNûZ icúKeY ax2 + bx + c = 0 (a ¹ 0)e cìk\ßd a I b ö

ùZùa a + b = – 
b

a
  Gaõ ab = 

c

a
   (@^êùz\ 2.5)

a�ðcû^, ax2 + bx + c = 0 Þ x2 + 
b

a
 x + 

c

a
 = 0  (a \ßûeû Cbd _ûgßðKê bûM Kùf)

Þ x2  – (– 
b

a
)x + 

c

a
 = 0  Þ x2  – (a + b)x + ab = 0

@[ûðZþ @ûagýK \ßòNûZ icúKeY : x2 –(cìk\ßde icÁò)x+cìk\ßde MêY`k = 0 ö
iìP^û : cìk\ßd RYû[ôùf, C_ùeûq iìZâKê aýajûe Keò \ßòNûZ icúKeY MV^

Keû~ûA_ûùe ö
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C\ûjeY - 6 : ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò - 5 I MêY`k 3 ùjùf, icúKeYUò
MV^ Ke ö

icû]û^ : cù^Ke a I b @ûagýK \ßòNûZ icúKeYe cìk\ßd ö
GVûùe a + b = –5 I ab = 3 (\�)
@ûagýK icúKeY : x2 – (a +b) x + ab = 0

Þ x2  – (– 5)x + 3 = 0  Þ x2  +5x + 3 = 0 (C�e)
C\ûjeY - 7 : ax2 – 4x + (4a + 1) = 0 icúKeYe cìk\ßde MêY`k 2 ùjùf a e cìfý

^òeì_Y Ke ö
icû]û^ : cù^Ke \� icúKeYe cìk\ßd a I b ö

GVûùe ab = 4 1a

a

+  = 2 Þ 4a + 1 = 2a  Þ 4a – 2a = –1 Þ  2a = –1 Þ  a = – 
1

2
  (C�e)

C\ûjeY - 8 : ~\ò ax2 +4x + 6a = 0, a  ¹ 0  icúKeYe cìk\ßde icÁò I cìk\ßde MêY`k
icû^ jêG, ùZùa, a e cû^ ^òeì_Y Ke ö

icû]û^ : GVûùe a + b  = – 
x

x

e ijM
e ijM2

 = − 4

a
 ,   ab = 

x

x

aòjú^ _\
e ijM2

 = 
6a

a
 = 6

_âgÜû^êiûùe, a + b  = ab Þ  − 4

a
 = 6 Þ  a = − 4

6
 = − 2

3
(C�e)

@^êgúk^ú - 2 (a)

1. ̂ òcÜfòLôZ Cqò MêWÿòKùe [ôaû ZîUòKê iõùgû]^ Keò ùfL ö
(i) x2 – 4x + 4 = 0 icúKeYe cìk \ßd aûÉa I bò^Ü ö
(ii) x2 – 5x + 6 = 0 icúKeYe _âùb\K 2 @ùU ö

(iii) ax2 +bx – c = 0 icúKeYe cìk \ßde icÁò c

a
 ö

(iv) ax2 +bx + c = 0  icúKeYe cìk \ßde MêY`k b

a
ö

(v) 1 I –1 cìk aògòÁ \ßòNûZ icúKeYUò x2 + 1 = 0 ö
(vi) x2 = 0 \ßòNûZ icúKeYe cìk icû^ ^êjñ«ò ö
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(vii) 3x2 – 2x –1 = 0 icúKeYe cìk \ßde icÁò – 3

2
 ö

(viii) 3x2 – 2x –1 = 0 icúKeYe cìk \ßde MêY`k 1
3

ö

2 . ̂ òcÜfòLôZ _âgÜcû^ue iõlò¯ C�e \ò@ ö

(i) ùMûUòG \ßòNûZ icúKeYe cìk\ßd 3 I –5 ùjùf, icúKeYUò ^òeì_Y Ke ö

(ii)  mx2 –2x + (2m–1) = 0 icúKeYe cìk\ßde MêY`k 3 ùjùf, m e cû^ ^òeì_Y Ke ö

(iii) x 2 – px + 2 = 0 icúKeYe ùMûUòG cìk 2 ùjùf, p e cû^ ^òeì_Y Ke ö

(iv) 4x2 – 2x + c = 0 icúKeYe cìk\ßd  GK I @bò^Ü ùjùf, c e cû^ ^òeì_Y Ke ö

(v) 5x2 + 2x + k = 0 icúKeYe ùMûUòG cìk –2 ùjùf, k e cû^ ^òeì_Y Ke ö

(vi) x2 – kx + 6 = 0 icúKeYe ùMûUòG cìk 3 ùjùf, k e cû^ ^òeì_Y Ke ö

(vii) 2x2 + kx + 3 = 0 icúKeYe \êAUò cìk aûÉa I icû^ ùjùf, k e cû^ ^òeì_Y Ke ö

3. _âùZýK _âgÜ _ûAñ [ôaû i¸ûaý C�eMêWÿòK c¤eê VòKþ C�eUò aûQò ùfL ö

(i) ^òcÜfòLôZ icúKeYcû^u c¤eê ùKCñUò x ùe GK \ßòNûZ icúKeY ?

(a) x2 – x – 12 = 0 (b) x2 + 
1

2x
 = 3

(c) x + 
3

x
 =  x2 (d) x(x –1) (x + 5) = 0

(ii) 7x2 – 9x + 2 = 0  icúKeYe cìk\ßde Êeì_ K�Y ?
(a) aûÉa iõLýû I _eÆeVûeê _é[Kþ ö (b) aûÉa iõLýû Gaõ GK I @bò^Ü ö
(c) aûÉa ùjùa ^ûjó ö (d) G[ôeê ùKCñUò ^êùjñ ö

(iii) ^òcÜfòLòZ c¤eê ùKCñUò –6 I 8 cìk aògòÁ \ßòNûZ icúKeY ?
(a) (x + 6) (x + 8) = 0 (b) (x + 6) (x – 8) = 0

(c) (x – 6) (x + 8) = 0 (d) (x – 6) (x – 8) = 0

(iv) 3x2 +2 5 x – 5 = 0 icúKeYe cìk\ßd a I b ùjùf ab e cìfý ùKùZ ?
(a) 3           (b) 25       (c) 

2 5

3
          (d) 

–5
3
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(v) 4x2 – 2x + 
1

4
 = 0 icúKeYe cìk\ßd a I b ùjùf a+b e cìfý ùKùZ ?

(a) 
1

16
        (b) 4            (c) 

1

2
             (d) –8

(vi) 4x2 + 3x + 7 = 0 icúKeYe cìk\ßd a I b ùjùf 1 1

α β
+  e cìfý ùKùZ ?

(a) 
3

7
         (b) � 3

7
         (c) 

7

3
             (d) – 

7

3

(vii)  ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò I MêY`k ~[ûKâùc 4 I 5

2
 ùjùf icúKeYUò

^òcÜfòLôZ c¤eê ùKCñUò ?

(a) 2x2 + 8x + 5 = 0 (b)  2x2 – 8x + 5 = 0

(c)   2x2 + 8x – 5 = 0 (d)   2x2 – 8x – 5 = 0

4. ̂ òcÜfòLôZ \ßòNûZ icúKeYcû^uê _ì�ð aMðùe _eòYZ Keò icû]û^ Ke ö

(i)   x2 + x – 6 = 0 (ii)   2x2 – 9x + 4 = 0

(iii)  14x2 + x – 3 = 0 (iv)  3x2 – 32x + 12 = 0

(v) x2 + 2px – 3qx – 6pq = 0 (vi) 3 x2 + 10x + 8 3  = 0

(vii)  25x2 + 30x + 7 = 0 (viii) 3a2x2 + 8abx + 4b2 = 0  (a ¹ 0)

(ix) x2 + ax + b = 0 (x) x2 + bx  = a2 – ab

5. \ßòNûZ iìZâ _âùdûM Keò ^òcÜfòLôZ icúKeYcû^ue aúR aû cìk ^òeì_Y Ke ö

(i) 4x2 – 11x + 6 = 0 (ii) (2x – 1) ( x – 2) = 0

(iii) x 2 – (1+ 2 )x + 2  = 0 (iv)  a(x2+1) = x ( a2 + 1),  a ¹ 0

(v)  6x2 +11 x + 3 = 0 (vi)  2x2 + 41x – 115 = 0

(vii) 12x2 + x – 6 = 0 (viii) (6x + 5) (x –2) = 0

(ix) 15x2 – x – 28 = 0 (x) (x + 5) (x –5) = 39

6. ~\ò 4x2–13x + k = 0 icúKeYe ùMûUòG cìk @_eUòe 12 MêY ùjùf k e cìfý ̂ òeì_Y Ke ö

7. x2 – 5x + p = 0 icúKeYe ùMûUòG cìk @_eUò @ù_lû 3 @]ôK ùjùf p e cìfý ̂ òeì_Y Ke ö

8. ~\ò 2x2 – 5x + 3 = 0  icúKeYe cìk\ßd a I b  jêG ùZùa a2b +ab2  e cìfý ̂ òeì_Y Ke ö
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9. ~\ò 2x2– 6x + 3 = 0 icúKeYe cìk\ßd a I b jêG ùZùa (a+1)(b+1) e cìfý ̂ òeì_Y Ke ö

10. ~\ò 2x2 – (p +1)x + p –1 = 0 icúKeYe cìk\ßde @«e I MêY`k icû^ ùjùf p e cû^
^òeì_Y Ke ö

11. ~\ò 5x2 – 3x – 2 = 0 icúKeYe cìk\ßd a I b jêG, ùZùa _âcûY Ke ù~  a3+ b3 = 
117

125

12. ~\ò 5x2 + 17x + 6 = 0 icúKeYe cìk\d a I b jêG ùZùa 1 1

2 2α β
+  e cìfý ^òeì_Y Ke ö

13. x2–8x+16p = 0 icúKeYe cìk\ßd a I b ùjùf αβ
α β+  _eò_âKûgKê p cû¤cùe _âKûg Ke ö

14. ~\ò x2 – 2(5+2m) x + 3 (7 + 10m) = 0 icúKeYe cìk\ßd GK I @bò^Ü jêG, m e cìfý
^òeì_Y Ke ö

15. (i) ~\ò a = b = c jêG, ùZùa _âcûY Ke ù~ icúKeY

(x–a) (x–b)+(x–b)(x–c) + (x –c) (x –a) = 0 e cìk\ßd aûÉa Gaõ GK I @bò^Ü ö

    (ii) ~\ò a + b + c = 0 Gaõ a, b, c Î Q  jêG, ùZùa _âcûY Ke ù~

(b+c–a) x2 +(c+a–b)x + (a+b–c)= 0 icúKeYe aúR\ßd _eòùcd ùjùa ö

16. ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò 3 I cìk\ßde aMðe icÁò 29 ùjùf, icúKeYUò
^òeì_Y Ke ö

17. ~\ò 2x2 – 4x + 2 = 0  icúKeYe cìk\ßd a I b ùjùf _âcûY Ke ù~

α
β

β
α α β

αβ+ + +
F
HG

I
KJ

+ =4
1 1

2 12

18.(i) ~\ò ax2 + bx +c = 0  icúKeYe ùMûUòG cìk @_eUòe 4 MêY jêG, ùZùa _âcûY Ke ù~
4b2 = 25acö

    (ii) ~\ò x2 – px +q = 0  icúKeYe ùMûUòG cìk @_eUòe 2 MêY jêG, ùZùa _âcûY Ke ù~

  2p2 = 9qö

19.(i) ~\ò 41x2 – 2(5a+4b)x +(a2+b2) = 0  icúKeYe cìk\ßd icû^ jê@«ò, ùZùa _âcûY Ke

ù~, a

b
= 5

4
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   (ii) ~\ò x2 + px +q = 0  icúKeYe aúR\ßde icÁò ùicû^ue aMðe icÁò ij icû^ jêG,
ùZùa \gûð@ ù~, 2q = p(p+1)ö

    (iii) ~\ò x2 + px +q = 0  icúKeYe ùMûUòG aúR @^ýUòe aMð jêG, ùZùa \gûð@ ù~,
  p3 + q2 + q = 3pq

20. ~\ò a(b–c)x2 + b(c–a)x + c(a–b) = 0 icúKeYe aúR\ßd icû^ jêG ùZùa \gûð@ ù~,
2 1 1

b a c
= +

2.8  \ßòNûZ icúKeY eì_ùe eì_û«eY : (Equations reducible to quadratic form)

G_eò @ù^K icúKeY @Q«ò, ù~Cñcû^u eì_ \ßòNûZ icúKeYe eì_ ~[û ax2 + bx + c = 0

^êùjñö cûZâ @mûZ eûgòKê C_~êq bûùa _eòa�ð^ Keò Gcû^uê \ßòNûZ icúKeY eì_Kê @ûYò icû]û^
Keòùja ö G_eò ùKùZMêWÿòG icúKeYe C\ûjeY \ò@û~ûAQò ö
C\ûjeY - 9 :  4x4 – 21x2 + 20 = 0  icúKeYUòe cìk ^òeì_Y Ke ö
icû]û^ : \� icúKeYUòe NûZ 4 I Gjû \ßòNûZ ^êùjñ ö cûZâ x2 = y ùfLôùf Gjûe eì_

4y2 – 21y + 20 = 0 ......... (i)

icúKeY (i) @mûZ eûgò y ùe \ßòNûZ icúKeY @ùU ö
\ßòNûZ iìZâ iûjû~ýùe _â[ùc icúKeY (i) e cìk ^ò�ðd Keû~òa ö
icúKeY (i) ùe a = 4, b = –21  I c = 20  ö
_âùb\K (D) = b2 – 4ac = (–21)2 – 4 x 4 x 20  = 441 – 320 = 121

\ y = 
− ± = − − ± = ±b D

a2

21 121

2 4

21 11

8

( )
x

 = 
21 11

8

+
 Kò´û 21 11

8

−  = 4 Kò´û  5
4

y = 4 Þ x2 = 4 Þ x = ± 2

_ê^½ y = 
5

4
 Þ x2 = 

5

4
 Þ x = ± 5

2

\ @ûagýKúd cìkMêWÿòK ùjfû  2,  –2, 
1

2
5 , – 

1

2
5  aû (± 2, ± 

1

2
5 ) ö (C�e)

C\ûjeY - 10 : icû]û^ Ke : 4 1
8

1
29 0

2

x
x

x
x

−FHG
I
KJ + + − =( )

icû]û^ : ù~ùjZê  x
x

x
x

−FHG
I
KJ = +FHG

I
KJ −1 1

4

2 2
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\ \� icúKeY Þ 4
1

8
1

29 0

2

x
x

x
x

−FHG
I
KJ + + − =( )

Þ 4
1

4 8
1

29 0

2

x
x

x
x

+FHG
I
KJ −

R
S|
T|

U
V|
W|

+ +FHG
I
KJ − =

Þ 4
1

8
1

45 0

2

x
x

x
x

+FHG
I
KJ + +FHG

I
KJ − =  ...............(i)

a�ðcû^ x + 
1

x
 = y ùfLôùf icúKeYe eì_û«eòZ eì_ 4y2 + 8y – 45 = 0   ùja ö

GVûùe, a = 4, b = 8  I c = – 45 ö

_âùb\K (D) = b2 – 4ac = (8)2 – 4 x 4 x (– 45) = 64 + 720 = 784 = (28)2  ö

\ cìk\ßd _eòùcd Gaõ @icû^ ùja (Q D GK _ì�ð aMð iõLýû)ö

\   y = 
− ± = − ± = − ±b D

a2

8 784

2 4

8 28

8x
= 

− +8 28

8
 Kò´û −8 28

8

–
 = 

5

2
 Kò´û −9

2
 ö

~\ò x + 
1

x
= 

5

2
 jêG, ùZùa 2x2 – 5x + 2 = 0 Þ x = 

− − ± − = ±( )5 25 16

4

5 3

4

     = 
5 3

4

+
 Kò´û 5 3

4

−
 = 2 Kò´û 1

2
 ö

ùijò_eò ~\ò x + 
1

x
= 

−9
2

 ùZùa 2x2 + 9x + 2 = 0  Þ x = 
− ± − = − ±9 81 16

4

9 65

4
 ö

(_eúlû Keò ù\L ù~ Cq icúKeYe aúR\ßd @_eòùcd I @icû^)

\  \� icúKeYe cìk MêWÿòK ùjùf 2, 
1

2
, 

− +9 65

4
, 

− −9 65

4
 ö (C�e)

C\ûjeY - 11 :

icû]û^ Ke : x

x

x

x1

1 13

6−
+ − =

icû]û^ : cù^Ke x

x1−
 = y

ùZùa \� icúKeYUò ùja  y + 
1 13

6y
=  Þ 6y2 – 13y + 6 = 0
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\  y = 
− − ± − −

= ± − = ± = ±( ) ( ) x x

x

13 13 4 6 6

2 6

13 169 144

12

13 25

12

13 5

12

2

\  y = 
18

12
 Kò´û 8

12
  Þ  y = 

3

2
 Kò´û y = 

2

3
  ö

a�ðcû^ y = 
3

2
 Þ x

x1−
 = 

3

2
 Þ 

x

x1−  = 
9

4
 Þ 4x = 9 – 9x   Þ 13x = 9   Þ x = 

9

13
 ö

_ê^½ y = 
2

3
  Þ x

x1−
 = 2

3
 Þ x

x1−
 = 4

9

 Þ 9x = 4 – 4x   Þ 13x = 4   Þ x = 
4

13
 ö

\ ^òù�ðd cìkMêWÿòK ùjfû 9

13
 I 4

13
ö (C�e)

C\ûjeY - 12 : icû]û^ Ke : x(x+5) (x+7) (x+ 12) + 150 = 0

icû]û^ :  \� icúKeY  x (x + 5) (x + 7) (x + 12) + 150= 0

Þ {x(x+12)}{(x+5)(x+7)} + 150 = 0 (KûjóKò ?)

 Þ (x2 +12x) (x2 +12x + 35) + 150 = 0

 Þ y (y +35) + 150 = 0 (GVûùe x2 + 12x = y  ùjùf)
Þ y2 + 35y + 150 = 0

Þ y = 
− ± −35 35 4 1 150

2 1

2( ) x x

x
 (\ßòNûZ iìZâ _âùdûM Kùf)

   = 
− ± −35 1225 600

2
 = 

− ±35 625

2
 = 

− ±35 25

2
= –5  Kò´û – 30

y = –30  Þ x2 + 12x = – 30  Þ x2 + 12x + 30 = 0

               Þ x = 
− ± −12 144 120

2
 = 

− ±12 24

2
 = 

− ±12 2 6

2
 = –6 ± 6

_ê^½ y = –5  Þ x2 + 12x  = –5  Þ x2 + 12x + 5  = 0

                     Þ x =  
− ± −12 144 20

2
 = 

− ±12 124

2
 = 

− ±12 2 31

2
 = –6 ± 31

\ \� icúKeYUòe cìk MêWÿòK ùjfû –6 + 6 , –6 – 6 ,  –6 + 31 , –6 − 31

 aû –6 ± 6 ,  –6 ± 31  ö (C�e)
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2.9  \ßòNûZ icúKeYe _âùdûM (Application of Quadratic Equation) :

ùKùZK _ûUúMûYòZòK _âgÜe icû]û^ùe �\ßòNûZ icúKeYe icû]û^�e @ûagýKZû _Wÿò[ûG ö
_ûUúMûYòZòK _âgÜe ZRðcû Gaõ @^êgúk^ùe @ûagýK [ôaû C�eKê GK @mûZeûgò eìù_ ù^A GK
\ßòNûZ icúKeY MV^ Keû~ûG ö Z_ôùe Cq icúKeYe icû]û^ _ùe A°òZ C�e còkò[ûG ö
ùaùkùaùk icúKeYe icû]û^ùe còkê[ôaû \êAUò C�e c¤eê ùMûUòG, icúKeYKê iò¡ Keê[ôaû
ùaùk @^ýUò iò¡ Keê^[ûG ö  G ùlZâùe iò¡ Keê[ôaû cìkUò _âgÜe C�e ùjûA[ûG ö Cq @^êùz\ùe
ù\÷^¦ò^ Rúa^ùe NUê[ôaû NUYû iõ_KòðZ KòQò _ûUúMûYòZòK _âgÜe icû]û^e @ûùfûP^û Keòaû ö

C\ûjeY - 13 : ùMûUòG iõLýû I Gjûe ]^ûcôK aMðcìke icÁò 90 ùjùf iõLýûUò ^ò�ðd Ke ö
icû]û^ : cù^Ke iõLýûUò x2

\ x2 e ]^ûcôK aMðcìk x ö
_âgÜû^êiûùe, x2  + x = 90  Þ x2  + x – 90 = 0  Þ x2  + 10x – 9x – 90 = 0

Þ x  ( x + 10) – 9  (x + 10) = 0

Þ ( x + 10)  (x – 9) = 0 Þ x = –10   Kò´û x = 9 ö
ù~ùjZê iõLýûe aMðcìk ]^ûcôK, x e cû^ –10  ùja ^ûjó ö ùZùa x = 9 ö
\ iõLýûUò x2 = 92 = 81 ö (C�e)
aòKÌ _âYûkú :  cù^Ke iõLýûUò x ö

\ x e ]^ûcôK aMðcìk x

_âgÜû^ê~ûdú  x + x  = 90 Þ x  = 90 – x

Þ x = (90 – x)2  Þ x = 8100  – 180 x + x2   Þ x2 – 181x  + 8100 = 0

Þ x2 – 100x  – 81x + 8100 = 0  Þ (x – 100) (x – 81) = 0

Þ x – 100 = 0   Kò´û x – 81 =0  Þ x = 100    Kò´û x = 81

x = 100  _ûAñ \� icúKeYUò iò¡ ùja ^ûjó ö (_eúlû Keò ù\L)
Kò«ê x = 81 ùjùf \� icúKeYUò iò¡ jêG ö
\ ^òù�ðd iõLýûUò 81 ö (C�e)
iìP^û : \ßòNûZ icúKeYe _eòùcd cìk ̂ ò�ðd _ûAñ C_ôû\KúKeY _âKâòdû @af´^ùe icúKeYe

icû]û^ Keû~ûA_ûùe ö)
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C\ûjeY - 14  : \êAùMûUò iõLýûe icÁò 15 I ùicû^u aêýZKâc eûgò\ßde icÁò 3

10
 ùjùf

iõLýû\ßd ^òeì_Y Ke ö
icû]û^ : cù^Ke iõLýû\ßd x I (15 –x)

_âgÜû^ê~ûdú : 1 1

15

3

10x x
+

−
=  Þ  15

15

3

10

− +
−

=x x

x x( )  Þ  15

15

3

10
2x x−

=

Þ 150 = 45x – 3x2  Þ 3x2  – 45x + 150 = 0  (_ûgßð_eòa�ð^ Kùf)
Þ x2  – 15x + 50 = 0  (Cbd _ûgßðKê 3 \ßûeû bûM Kùf)
(_eúlû Keò ù\L ù~ Cq icúKeYe _âùb\K GK _ì�ð aMð iõLýû, ùZYê icúKeYe _eòùcd

cìk i¸a)
=  x2  – 10x – 5x +50 = 0 Þ (x  – 10) (x – 5) = 0 Þ x  = 10 Kò´û x  = 5

~\ò iõLýûUò 10 jêG ùZùa @^ýUò 5 ùja ö ùijò_eò iõLýûUò 5 ùjùf @^ýUò 10 ùja ö
\ iõLýû \ßd 5 I 10 ö (C�e)
C\ûjeY - 15 :

GK ù^øKûe ùaM iÚòe Rkùe N�û _âZò 11 Kò.cò. ö Gjû ùiâûZe _âZòKìkùe 12 Kò.cò. ~ûA _ê^½
(@^êKìkùe) ù`eò@ûiòaûKê 2 N�û 45 cò^òUþ icd ù^fû ö ùZùa ùiâûZe N�û _âZò ùaM ^ò�ðd Ke ö

icû]û^ : cù^Ke ùiâûZe ùaM N�û_âZò x Kò.cò. ö
_âZòKìk ùiâûZùe ù^øKûe ùaM = (11– x) Kò.cò. _âZò N�û
@^êKìk ùiâûZùe ù^øKûe ùaM = (11+ x ) Kò.cò. _âZò N�û ö
\ 12 Kò.cò. ùiâûZe _âZòKìkùe ~òaû _ûAñ Gaõ 12 Kò.cò. ùiâûZe @^êKìkùe ~òaû _ûAñ ~[ûKâùc

12

11− x
 N�û Gaõ 12

11+ x
 N�û icd fûMòa ö

_âgÜû^ê~ûdú : 12

11

12

11
2
3

4+
+

−
=

x x
 [2 N�û 45 cò^òUþ = 2 45

60
 N�û = 2 3

4
 N�û ]

Þ 
12 11 12 11

121

11

4
2

( ) ( )
–

− + + =x x

x
 Þ 

264

121

11

4
2– x

= Þ 
24

121

1

4
2−

=
x

Þ 121 – x2 = 96  Þ  x2 = 25 Þ  x = 5 ö
\ ùiâûZe N�û _âZò ùaM 5 Kò.cò. ö (C�e)
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@^êgúk^ú - 2(b)
1. ̂ òcÜfòLôZ _âgÜcû^ue C�e \ò@ ö

(i)  ùMûUòG iõLýû I Gjûe aêýZþKâce icÁò 2 ö iõLýûUòKê x ù^A GK \ßòNûZ icúKeY MV^ Ke ö

(ii) \êAùMûUò KâcòK _ì�ð iõLýûe MêY`k 20 ö iõLýû \ßd c¤eê ùMûUòKê y ù^A @ûagýKúd \ßòNûZ
icúKeY MV^ Ke ö

(iii) \êAUò iõLýûe icÁò 18 Gaõ  ùicû^ue MêY`k 72 ö ùMûUòG iõLýûKê x ù^A GK \ßòNûZ
icúKeY MV^ Ke ö

(iv) ùKøYiò iõLýû, Zûjûe aMð icû^ ùjùf iõLýûUò ^ò�ðd Ke ö

(v) _â[c n iõLýK MY^ iõLýûe icÁò S = 
n n( )+ 1

2
 ö ~\ò S = 120 jêG ùZùa n e cìfý

^òeì_Y Keòaû _ûAñ GK \ßòNûZ icúKeY MV^ Ke ö

(vi)  x x+ = 6  Kê GK \ßòNûZ icúKeY eìù_ _âKûg Ke ö

(vii) x x+ + =9 3   Kê GK \ßòNûZ icúKeY eìù_ _âKûg Ke ö

(viii)  x − − =2 2 6 0  icúKeYKê GK \ßòNûZ icúKeY eìù_ _âKûg Ke ö

2. ̂ òcÜfòLôôZ _âgÜcû^ue C�e \ò@ ö

(i) ùMûUòG ]^ûcôK iõLýû Zûjûe aMðcìk @ù_lû 12 @]ôK ùjùf, iõLýûUò ^òeì_Y Ke ö

(ii)  ùMûUòG iõLýû Gaõ Zûjûe aêýZþKâce icÁò 41
20

 ùjùf iõLýûUò iÚòe Ke ö

(iii)  \êAUò KâcòK _ì�ð iõLýûe aêýZþKâc bMÜiõLýû \ßde ù~ûM`k 11
30

 ùjùf _ì�ðiõLýû \ßduê
^òeì_Y Keòaû _ûAñ @ûagýK \ßòNûZ icúKeYUò MV^ Keò iõLýû\ßd ^òeì_Y Ke ö

(iv) \êAUò KâcòK _ì�ð iõLýûe aêýZKâce icÁò 23

132
 ùjùf iõLýû\ßd ^ò�ðd Ke ö

(v) ~\ò 51 Kê \êAbûM Kùf ùicû^ue MêY`k 378 jêG, ùZùa iõLýû \ßd ^ò�ðd Ke ö

3. GK \êA @u aògòÁ iõLýû, Zûjûe @u \ßde MêY`ke 3 MêY ö GKK iÚû^ùe [ôaû @uUò \gK
iÚû^ùe [ôaû @u Vûeê 2 aéj�e ö iõLýûUò ^òeì_Y Ke ö

4. ùMûUòG _eòaûeùe, @ûfþ`ûe adi, aòUû I Mûcûe adie MêY`k ij icû^ ö ~\ò aòUû, Mûcû
Vûeê 1 ahð aWÿ jêG Gaõ @ûfþ`ûe adi 42 jêG, ùZùa 5 ahð _ùe aòUûe adi ùKùZ ùja ?
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5. ùKøYiò GK @eYýùe aûi Keê[ôaû cKðUcû^u c¤eê ùicû^u iõLýûe GK @Ácûõge aMð KâúWÿûeZ
Gaõ @agòÁ aûeUò cKðU GK géw C_ùe aiò[ôùf ö @eYýùe i¸aZü ùKùZ cKðU [ôùf ?

6. ùMûUòG ZâòbêRe ùlZâ`k 30 a.ùi.cò. ö ZâòbêRe CyZû, bìcòe ù\÷NðýVûeê 7 ùi.cò. @]ôK ùjùf,
bìcòe ù\÷Nðý iÚòe Ke ö

7. GK icùKûYú ZòâbêRe icùKûYe iõfMÜ aûjê\ßde ù\÷Nðý 5x ùi.cò. I (3x–1) ùi.cò. I ùlZâ`k
60 aMð ùi.cò. ö ùZùa aûjê\ßde ù\÷Nðý ^ò�ðd Ke ö

8. n aûjê aògòÁ ajêbêRe K�ð iõLýû 1
2

n (n–3) ö ~\ò ajêbêRe 54 Uò K�ð ejòa, ùZùa ajêbêRe
aûjêe iõLýû ùKùZ ?

9. \êAUò aMðùlZâe ùlZâ`ke icÁò 468 a.cò. Gaõ _eòiúcû\ßde @«e 24 cò. ùjùf _âùZýKe
aûjêe ù\÷Nðý ^òeì_Y Ke ö

10. RùY aýqò Zûu Pûfòaûe ùaMKê ~\ò N�û _âZò 1 Kò.cò. aé¡ò Kùe ùZùa 2 Kò.cò. eûÉû @ZòKâc
Keòaû _ûAñ 10 cò^òUþ Kcþ icd ù^A[û«û ö ùZùa aýqòe Pûfòaûe N�û _âZò ùaM iÚòe Ke ö

11. GK ù^øKûe ùaM iÚòe Rkùe 15 Kò.cò. _âZò N�ûö Gjû ùiâûZe _âZòKìkùe 30 Kò.cò. @ZòKâc Keò
_ê^½ (@^êKìkùe) ù`eò @ûiòaûKê 4 N�û 30 cò. icd ù^fû ö ùZùa ùiâûZe N�û _âZò ùaM
^ò�ðd Ke ö

12. ùMûUòG ùgâYúe GK ̂ ò�òðÁ iõLýK QûZâu c¤ùe 250 UuûKê icû^ bûMùe a�ûMfû ö ~\ò 25 RY
QûZâ @]ôK ùjûA[ûù«, ùZùa _âùZýK 0.50 Uuû ùfLûGñ Kcþ _ûA[ûù« ö ùgâYúe QûZâ iõLýû
iÚòe Ke ö

13.  ùMûUòG @ûdZùlZâe ù\÷Nðý, _âiÚ @ù_lû 8 còUe @]ôK ö ùlZâe ùlZâ`k 240 aMð còUe ùjùf
ùlZâUòe _eòiúcû ùKùZ ?

14. GK ùekMûWÿò 300 Kò.cò. \úNð ~ûZâû _[ùe icû^ ùaMùe MZò Keê[ôfû ö ~\ò MûWÿòe ùaM
N�û_âZò 5 Kò.cò. @]ôK ùjûA[û«û, ùZùa MûWÿòUò ̂ ò�òðÁ icde 2 N�û _ìaðeê ~[û iÚû^ùe _j�ô[û«û ö
ùZùa MûWÿòe N�û_âZò ùaM ^òeì_Y Ke ö

15. GK @ûdZûKûe _Wÿò@ûe ù\÷Nðý 25 còUe, _âiÚ 16 còUe I _Wÿò@ûe PZêü_ûgßðùe icû^ PCWÿûe GK
eûÉû @Qò ö ~\ò PZêü_ûgßðùe [ôaû eûÉûe ùlZâ`k 230 aMðcòUe jêG ùZùa eûÉûe PCWÿû ^ò�ðd
Ke ö
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16. ùKùZK QûZâQûZâú GK aY ùbûRòe @ûùdûR^ Kùf ö Lû\ý @UKk (Budget) 480 Uuû [ôfû ö
ùicû^u c¤eê 8 RY aY ùbûRòKê Mùf ^ûjó; ~ûjû `kùe Lû\ý aûa\ Lyð RY_òzû 10 Uuû
aXÿòMfû ö ùZùa ùKùZRY QûZâQûZâú aY ùbûRòKê ~ûA[ôùf ?

17. icû]û^ Ke :

(i) (x+1)(x+2)(x+3)(x+4) = 120 (ii) 5
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(v) (3x2– 8)2 – 23 (3x2 – 8) + 76 = 0 (vi) 5(5x + 5–x) = 26
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